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BAI TOM TAT

Muc tiéu ciia dé tai: "Nghién ctiu ing dung cong nghé enzym trong ché bién mét sé nong
sdn thuc phdm” 1a nhim nang cao gia tri ché bién nong san thuc phdm bing cong nghé enzym,
tao ra san phdm mdi ¢ higu qua kinh t&, x3 hoi, khoa hoc, cong nghé va méi trudng.

Phuong phap nghién ciru: D€ thuc hién dé i, ching t6i ing dung cic cong nghé enzym, vi
sinh vt va 1&n men, cic phuong phdp k¥ thuat gen, hod hoc, hod 1y, hod sinh, hod phan tich, todn
hoc théng ké... D6 1a cac phuong phdp hién dai, truyén théng va thong dung. D&i tugng nghién
ctiu ciia dé tii [ cdc enzym sinh tdng hop tir vi sinh vat ty nhién, ching tai t hop va enzym
thuong phdm trong ché bién tinh bot, qua tuot, ddu béo, hat tiéu, thit, c4...

Két qua noi bat va tinh méi cta dé tai la:

1- Pi tuyén chon duoc 13 chiing vi sinh vat ty nhién mdi, da tao ra 2 ching ti td hop ADN, 1
chiing ndm men lai bing phuong phap Nakatomi. Pa sk dung cdc ching dé sinh téng hop B-
glucosidaza, B-galactosidaza, colagenaza, lipaza, dung trong lén men nudc qua, rugu vang va cdc
tng dung ché& bién nong san thuc phdm khic.

2- D3 sinh tdng hop, thu nhan, tinh ché 9 ché phdm enzym, tao ra 27 méiu san phdm hing hod, xay
dung 22 quy trinh c6ng nghé, 5 mo hinh thiét bi, 3 tiéu chudn chat lwong sin phdm, cong b 46
cong trinh, ¢6 4 Hé so ding ky Bdo ho sdng ché va giai phap hitu ich tai Cuc S& hitu tri tug, ky 10
hop déng chuyén giao cong nghe, dao tao 4 Thac sy va 8 Tién s§.

3- B3 nghién ciru hoan thién quy trinh céng nghé va xay dung mé hinh thiét bi sau diy:

+ Ung dung enzym o-amilaza (Termamyl 120L), amiloglucosidaza (AMG), glucoisomeraza
(sweetzym T) d€ san xudt sird fructoza quy mo 2.000 kg/ ngay.

+ Da sl dl_lng 1 s6 enzym pectinaza dé ndng cao higu sudt trich ly dich qua, san xuit nudc
qua trong, nudc qua cd dic, nudc qua 1én men va lén men rugu vang.

+ D4 sir dung pectinaza (Lipozim'™) sin xudt thanh -cOng hén hop ddu béo khong no va vién
nang Hypochol dat tiéu chudn chat lugng theo tiéu chudn Dugc dién VN II1.

+ D s dung Termamyl 120L thuy phan tinh bét, ndng cao hiéu suat trich ly 8,12% va nang
cao ham lugng cdc cdu tir tinh ddu hat tieu. Day 12 san phdm méi dau tién & Viét Nam, hién dang
duge trién khai hop tic sin xudt quy mé 1.000 tdn nguyén liéu/ ndm.

4. San phdm rugu vang chdt lugng cao di dat san lugng 146.830 lit, vugt troi so véi k€ hoach du
kién ban déu 12 5.000 lit tir cdc hop ddng chuyén giao cong nghé (cho Hai Duong, Bic Giang,
Bién Hoa, Quang Ninh).” '

5. Pa ky 10 hop ddng nguyén tic vi chuyén giao céng nghé tri gid 1.353 triéu déng.

Nhimg két qua ndi bat tren day sé dugc trinh bay trong Bao cio Téng két khoa hoc
va k¥ thuat, Bio cdo Tom tit tong két khoa hoc va k¥ thuat , Bao cdo Théng ké va cic bdo
cdo khac.
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II. Noi dung KH&CN caa deé tai

9 | Muc tiéu cia dé tai

Nang cao gid tri ch& bién néng san va thuc phdm béng cdc cong nghé méi ¢ hiéu qua kinh

t& cao

- Ap dung cong nghé enzim, cong nghé vi sinh vio ch€ bign néng san va thyc phdm

- Ung dung cong nghé sach, bio vé& moi trudng, tao sin phdm dam bao theo tiéu chudn
vé& sinh an toan thuc pham

- Tao sén phdm mdi cho xudt khau, gidm nhap kh4u, tiét kiém ngoai t& va ddp dng nhu
céu thi trudmg trong nudc.

- Gidi quy&t ch& bién ngudn nguyén liéu nong san thuc phdm trong nudc.

- Tao thém nhiéu coéng dn viéc 1am va nang cao thu nhap cho ngudi lao doéng




12 | Noi dung nghién cizu (liet ké va mo ta nhitng noi dung cdn nghién ctu, néu bat |
duge nhitng néi dung méi v phi hop dé gidi quyét vdn dé dat ra, ké ca nhimg dy
kién hoat déng phéi hop dé chuyén giao két qua nghién ctu dén ngudi sit dung)

{2.1. Nghién citu thu nhéan ché phd’m PBglucosidaza va img dung trong viéc khai thdc
huong liéu nham ting huong cho mét s6 loai dé udng
- Phan lap gen, tich dong gen ma ho4, tao ching méi san xuét B—glucosidaza bing ky
thuit PCR
- Tim diéu kién t5i ru dé c4c chiing t4i t8 hop sdn xuit enzym véi higu suit cao
- Xay dung qui trinh thu nhan ché& phdm B-glucozidaza

- Nghién citu tng dung ché& phdm enzym B-glucozidaza trong viéc khai thiac huong ligéu
va tang huong cho mot s8 loai d6 uéng méi

12.2. Nghten cieu phan lap tuyén chon va tao ching giong bing ky thudt di truyén dé¢
sinh tong hop enzym B-galactosidaza cé hiéu sudt cao

- Phan lap gen mi hod P-galactosidaza bang k¥ thuat PCR
- Nghién cttu tich dong gen mi hoa élia enzym P—galactosidaza, biéu hién céc gen sinh
tdng hop enzym trong cdc chling san xudt, tao ra cdc ching tdi td hop san xuat
B—galactosidaza
- Nghién cttu x4c dinh cdc diéu kién céng nghé thich hgp sdn xuédt ché phim
B—galactosidaza
- Trién khai tng dung & quy mé xudng thuc nghiém cho san phdm sita.
12.3.Nghién ciru phén lip tuyén chon va tao ching gidng sinh téng hop enzym
colagenaza va ting dung trong thuc phdm
- Phan lap gen colagenaza bing ky thuat PCR
- Tim diéu kién t6i uu d€ cic chlng tai t6 hop san xu4t enzym véi hiéu sudt cao.
- Xay dung qui trinh thu nhan ch& phdm colagenaza
- Tinh ch& va x4c dinh céc dac tinh clia cdc ché phdm enzym tinh khiét
- Nghién ciu cic diéu kién bao quan ché phé'm enzym
Nghién citu tng dung cic ché phdm enzym Vo sin xust.
1’2 4.. Cong nghé va thiét bi ché bién néng sdn bang enzym
- Xéc dinh quy trinh c6ng nghé, diéu kién k¥ thuat thich hop san xuit mét s6 san phim
mdi bang cong nghé enzym.
- Lua chon thiét bi, xay dung mo6 hinh thiét bi cho cdc loai san phdm cia dé tai.
- Chuyén giao cong nghé cho san xuit.
(2)5.Hoan thién cong nghé va xdy dung mé hinh thiét bi sdn xudt siro fructoza tir tinkh
bot bang phuong phdp enzym glucoisomeraza cé dinh
- Nghién cttu hoan thién cong nghé nang cao hon nita chét lugng glucoza tinh thé, sin
phdm cia dy 4n “Hoan thién cong nghé san xuit glucoza tinh thé bang phwong phip
enzym” lam nguyén li¢u cho san xudt siro fructoza.
- Nghién ciru tng dung enzym glucoisomeraza c6 dinh d& chuyén hod glucoza thanh
fructoza.
- Nghién citu cic phuong phap 1am sach dich siro fructoza 42%
- Nghién citu thu héi va bao quan dich siro fructoza
- Xay dung mé hinh day chuyén céng nghé va thiét bi phit hop dé€ sdn xuat siro fructoza
42% bét ddu tir nguyén liéu tinh bdt cho dén khau bio quén san phdm quy mo vira v
nho
- San xuft va img dung thir nghiém siro fructoza 42% vao mot s6 san phdm thyc phim,
d6 udng.
12.6.Hoan thién cong nghé va xdy dung mé hinh thiét bi san xudt nuéc qud trong va cé
ddc bang phuong phédp su dung enzym pectinaza, ddc biét la cdc enzym hoat dong &
nhiét d¢ thép.
- Nghién ctiu dng dung enzym pectinaza hoat dong & nhiét do thdp cho qud trinh trich ly
nham: Néing cao hiéu sudt trich ly dich qua tir mot s6 loai qua sau: Dita, nho, mo, mén,




dau, tio meo. Nang cao kha nang trich ly cic loai huong thom, chat mau cé trong qua.
Nghién cttu ing dung enzym pectinaza hoat dong & nhiét do thdp cho qua trinh lam
trong nham: Giam d¢ nhdét., trdnh hién tuong tao mau nau, tang téc do loc, loai bd cic
tAc nhan gay duc, tao san phdm c6 d6 trong 6n dinh, song khéng gdy anh hudng x4u
dén mti vi dich qua

Sir dung nuéc qua da x{r Iy dé san xudt nuée qua trong, nuéc qua cb dic va dung nudc
qua d& xit 1y enzym cho 1&€n men rugu vang

Nghién cttu cdc diéu kién bio quan san phim.

X4y dung mé hinh san xuit quy md cOng nghiép

Chuyén giao cong nghé cho céc co s& san xudt

12 7.Nghién ciru cong nghé san xudt duong chirc nang Sfructo-oligosaccharit (FOS)
bdng cong nghé da enzym va ing dung trong sdn xudt thirc dn tré em, banh keo va thuc
phdm chitc ndng

Nghién citu lya chon va xUr Iy nguyén liéu, lra chon hé enzym va thiét bi .

Nghién citu quy trinh cong nghé san xudt dudng FOS c6 dé tinh khiét cao bing phuong
phéap dp dung céng nghé da enzym.

Nghién citu sir dung dudng FOS trong san xuit bot dinh dufing tré em va banh keo chiic
ning

Thir nghiém vé hoat tinh sinh hoc (tinh chifc nang) cha céc san phdm trén co thé ngudi.
Xay dung mé hinh vi chuyén giao cong nghé dén cdc co s& sin xudt.

12.8.Nghién ciru cong nghé va thiét bi sdn xudt do uong mdi tic hat nady mdm, tic rau va
nudc qua lén men cé dé con thdp

1.

Nghién citu sdn xudt nudc udng nir hat ndy mam cé tde dung chéng ldo hod va lodng
xuong, 1dng cudng tiéu hod va chéng béo phi.

Nghién cu t6i wu hoa qué trinh céng nghé va thiét bi ndy mdm dau tuong.

Nghién cifu sir dung enzym dé khir thanh phin phan dinh dudng antitripxin, histarin va
mui ngdi nhdm nang cao chat lugng dich chiét dau tuong ndy mam.

Nghién citu cong nghé sir dung enzym san xudt nudc udng tir ddu nrong, hat vang, lda
mi va ngé ndy mam.

Xac dinh cdc yéu t6 cong nghé va thiét bi t6i wu cho qud trinh 1én men béng hén hop
n4m men va vi khudn lactic nhim tao ra nuéc uéng cé d6 cén thdp, huong vi déc déo.
Nghién ciru hoan thién san phdm va diéu kién bdo quan hop .

Nghién ciu sdn xudt nudc udng tx hén hop rau dé tao nén dé udng mdi ddy du dinh
dudng, gidu vitamin va mudi khodng

T&1 uu hod qud trinh thu nhan dich chiét giau chat dinh dudng, vitamin, mudi khodng tit
rau bing cong nghé enzym.

Hodn thién céng nghé va san phdm d6 uéng tir rau.

Nghién ciu sdn xudt nudc qud lén men dé cén thap

Nghién cifu qud trinh ién men dich qua da x& 1y bing enzym dé tao ra nuéc qua lén
men c¢é do con thap

Hoan thién céng nghé va thiét bi san xuit nudc qua lén men cé do cén thap

Nghién ctu béo quéan san phdm.

Xay dung mé hinh va chuyén giao céng nghé cho co s& sin xudt.

12.9.Hoan thién cong nghé va thiét bi sdn xudt tinh ddu va nhua ddau hat tiéu xudt khdu
co st dung a-amylaza

Nghién cifu ting dung ch€ phim enzym o.-amylaza NOVO-Dan mach dé phan huy tinh
bot trong nguyén liéu hat tiéu nang cao hiéu sudt chung cdt tinh dau va trich ly nhua
diu hat tidu.

Lam sach b3 thai trong qué trinh san xuAt.

Thiét k& xay dung mé hinh day chuyén cong nghé san xuit nhua ddu hat tiéu x4t
khdu dat tiéu chudn tvong duong san phdm cling loai trén thi trudng the giéi.

Xac dinh hiéu qua kinh t€, chuyén giao céng nghé cho doanh nghiép tar dia phuong cé
viing nguyén liéu va phat trién thi trudng.

12.10.Hodn thién cong nghé va thiét bi sdn xudt axit béo khéng no bang enzym lypaza




va siz dung trong cong nghiép thuc phdm va dugc phdm

Xt I nguyén liéu trudce khi thuy phéan.

Ung dung enzym lipaza c6 dinh dé thuy phan d4u, nang cao hiéu suat thu héi axit béo,
xdc dinh ché do thuy phan t6i uu: Ty 1& enzym, nhiét do, thoi gian, tdc doO

Nghién citu bio quén sin phdm

Phan tich chat [vong san phdm, xay dung tiéu chudn nguyén liéu vi sdn phdm

Lua chon va thigt k& ché tao thiét bi thuy phan phit hop d& san xudt axit béo

Ung dung thit c4c san phdm vao: Thuc phdm va dugc phdm

Nghién ctu thu héi va ing dung phu pham trong qua trinh thuy phan (glyxerin )

12.11.Hoan thién cong nghé va thiét bi san xudt ricou vang chdt luong cao

Nghién citu tao giéng ndm men méi biing k¥ thuat lai ghép t& bo trdn dé cé gidng ndm
men 1én men nhanh, chiu dugc néng do con cao, tao it axit axetic va tao nhiéu huong
thom dic trung;

Ung dung cdc loai enzym pectinaza, cellulaza, hemicellulaza, glucanaza va -
glucosidaza dé tang higu suit thu héi dich qua, tang kha nang chiét xuit chat mau, ting

d¢ trong dich qua va ting huong thom cho rugu vang;
- Lén men malolactic, lam trong cudng bic dé rit ngéan thoi gian tang trit ;
- Ung dung ki thuat ¢8 dinh t€ bio dé rit ngdn th¥i gian 1én men va chu k¥ san xudt
- Nghién ciu hoan thién cong nghé 1én men ruou vang dat néng d6 cén cao, khong ding
c6n dé pha ch&. Bé sung enzym trong qud trinh 1&n men dé tao ruou vang cé do trong

én dinh.
14 | Tién d¢ thuc hién
TT Céc noi dung, cong viéc San pham Thoi gian | Ngudi, co quan
thyc hién chit y&u phat dat (BD-KT) thue hién
(Cdc mdc ddnh gid chi yéu)
1 2 3 4 5
14.1. | Thu nhdn ché phdim enzym f—glucosidaza
Nghién ctu thu nhan Bj- Xéc dinh dugci 10/2001- | Viegn CN Sinh
glucozidaza cao va dic tinh diéu kién nuéi téi 972002 hoc - CN Thue
cta chiing tir mot s6 ching wu  thu  nhin phim- bH
vi sinh vat B-glucozidaza. Bach khoa
1 - Xay dung duoc (V. CNSH-TP)
qui trinh tich chiét
va tinh ché
B—glucozidaza.
- Xic dinh cic dac
tinh clia enzym
Xac dinh thanh phdo | Thiét lap méi twong | 10/2002- |- V.CNSH-
heterozit clia mot s& ngudn | quan gilta cdc yéu t6 | 9/2003 TP
bd hoa (nhai, budi) vd mét [ cha qud trinh thuy - Vién CNTP
s6 d6 udng, rugu vang. phan co chit heterozit
2 | Nghién cifu tim cdc diéu | bing enzym thu duoc
kién thuy phan thich hop | t6 hop huong hai hoa
cho cdc ché€ phdm - [ c6 kha ning ing dung
glucosidaza.
3 | Thir nghiem & mirc pilot 10/2003- | - nt




0/2004 |- XN Bdnh
keo Ha noi
14.2 | Thu nhén ché phim enzym f-galactosidaza
Tach chiét ADN genom cta | Nhan dugc  ADN | 9/2001- [ Vién  CNSH,
1 3 loai: Rhizobium meliloti, | genom c¢6 d6 tinh| 9/2002 | Trung tam
Kluyveromyces lactis va | khiét va phan tr lugng KHTN&CNQG
Aspergillus niger cao.
Phan lap gen  B-|Nhan duge gen - 9/2002- | Vien  CNSH,
9 galactosidaza tit Rhizobium | galactosidaza 3/2003 | Trung tam
meliloti, Kluyveromyces KHTN&CNQG
lactis
Thiét k& vecto biéu hién cdc | Nhan duoc vecto biéu | 3/2003 - | Vien  CNSH,
5 |Ben trén trong P pastoris hién gen B-| 9/2003 | Trung tim
galactosidaza trong P. KHTN&CNQG
pastoris
Nghién ciu su biu hién | Xdc dinh dugc diéu | 9/2003 - | Vien  CNSH,
4 |cta cdc gen trén trong P.|kién t6i wu dé bidu| 3/2004 | Trung tdm
pastoris hién cic gen trén KHTN&CNQG
trong P. pastoris
Nghién citu k¥ thudt tich | Xac dinh duoc | 9/2003 - | Viéen  CNSH,
chi€t cic enzym téng hop | phuong phép t6i wu dé | 6/2004 | Trung tAm
5 | duge. tich chiét enzym B- KHTN&CNQG
galactosidaza tinh
sach
6 [_'}‘ng dung B-galactosida_za Thoéng 58 kS'( thuat sir | 6/2004 - Cong ty sifa
trong ché bién sita dung enzym 972004 | Viét nam
14.3 | Thu nhén ché phdm enzym colagenaza
Tuyén chon ching vi khudn | Ching c6 khad ning 9- V. CNSH-TP
1 ¢6 kha ning téng hop sinh téng hop | 12/2001
colagenaza. Dinh tén vi sinh | colagenaza
vat va dang ky ching.
Nang cao khia ning tdng | Cic co s& dé tao| 9/2001- | - V. CNSH-
hop enzym cla nguén gen | chiing tai t6 hop 972003 TP
2 | tuyén chon nh& k¥ thuat tai - Vien CNSH,
td hop ADN TTKHTN &
CNQG
- T6 wu hod cdc difu | Quy trinh thu nhan | 9/2003 - | Vién CNSH-
kién anh hudng t6i qud | colagenaza 6/2004 | TP, DHBK Ha
trinh  sinh  téng hgp noi;
enzym.
3 - Tinh ché va xdc dinh
cdc dic tinh cla ché phdm
colagenaza
- Bao quian ch& phidm
enzym
Nghién cttu dng dung | K&t qud nghién ciu | 6/2004 - |- Vién CNSH-
colagenaza vao san xudt | thir nghiém budc ddu 9/2004 TP
thuc phdm - BV Bach
4 mai

- Vién CNTP




14.4 | Nghién ctru céng nghé va thiét bi ché bién néng sdn bdng enzym
- Nghién cttu cong nghé | - C& 8 quy trinh | 2001- Vién CNTP
bi ché bién nong san bing | cong nghé, tao 8 san | 2004
enzym phdm méi
- Nghién ctu lua chon |- €65 mé hinh thiét
day chuyén thi€t bi ch& | biché bién néng san
bién nong san quy mé cong nghiép
14.5 | Sdn xudt siro fructoza 42%
Nghién citu xir ly tinh bot | C6 glucoza du tidu | 9/2001- Vién CNTP
| |va ning cao chat luong chuan chat lugng dé€ | 12/2001
glucoza tién hanh san xudt
fructoza
Nghién ciu tng dung | Chon dugce loai enzym | 1/2002- Vién CNTP
5 | enzym glucoisomeraza dé | thich hop dé chuyén | 6/2002
chuyén hod glucoza thinh | hod glucoza thanh
fructoza fructoza
Nghién citu xic dinh cic | Co duge céac thong s6 | 7/2002- Vién CNTP
3 | diéu kién k§ thuat t6i wu | k§ thuat dé€ sén xudt{ 12/2002
cho céng nghé chuyén hod | fructoza 42%
4 Nghién cttu cong nghé lam | C6 duge dich siro | 1-6/2003 Vién CNTP
sach dich siro fructoza fructoza sach
Nghién ciru kha ning thu | Tim  duge phuong 7-12/ Vién CNTP
s héi via bao quan siro | phdp hiéu qud nhat 2003
fructoza
Nghién ciru lua chon day | C6 duge mé hinh day 7- Vién CNTP
6 | chuyén thiét bi dé san xuat | chuyén thiét bi 12/2003
siro fructoza
146 ? odn thién céng nghé xit Iy nudc qud dé san xudt nudc qud trong, nudc qud co
dc :
Nghién citu phan tich chit | C6 duoc cic s6 lidu 9- Vién CNTP
1 luong cta mét s6 nguyén | phan tich thanh phdn | 12/2001
liéu: dita, nho, mo, midn, | cia mot s6& loai
ddu, tdo méo nguyén liéu
Xéac dinh cdc thong s6 k¥ | - Xdc dinh dugce cde | 12/2001- Vien CNTP
thuat thich hop cho qua thong s thich hop | 3/2002
trinh trich ly, st dung céc cho qua trinh trich
5 loai enzym hoat dong & li dich qua
nhiét d¢ thip cla Pan |- Hiéu sudt trich ly
Mach, Bic, My tang tr 5-30% tuy
Nang cao hiéu suét trich ly loai qua
va thu héi dich gua
Xé4c dinh cdc théng s6 k¥ j- Xdc dinh duge céc 4- Vién CNTP
thuat thich hop cho qud thong s& thich hop | 12/2002
3 trinh 1am trong dich qua, st cho qud trinh lam
dung céc loal enzym hoat trong dich qua
dong & nhiét do thdp cia |- Dich qua cé6 dd
Dan Mach, biic, My trong 6n dinh
4 Nghién citu cong nghé ché | C6 qui trinh cong 1- Vién CNTP
bi€n nudc qua trong vi nudc | nghé hoan chinh 12/2003




qua co dac

Xay dung mo hinh ché€ bién
nudc qua trong va nudc qua
ch dic

C6 day chuyén sén
xudt thit nghiém

1-9/2004

Vien CNTP

14.7

San xudt duong fructooligos

acarit

Nghién ciru qui trinh cong
nghé san xudt dudng chikc
nang FOS cé dé tinh khiét
cao bang phuong phip da
enzym.

Pua ra duge san phidm
dudng FOS ¢6 do tinh
khiét cao (> 75 %)

16/2001 -
12/2002

Vien CNTP

Nghién cttu sit dung dudng
FOS trong san xuat thiic an
tré em

Pua ra duge quy trinh
san xuft bot dinh
dudng tré em

12/2002 -
7/2003

Vien CNTP

Nghién ciu st dung dudng
FOS trong san xudt banh
keo, chéng sau ring, chong
béo phi va cho ngudi mic
bénh tiu dudng

Pua ra duge quy trinh
cong nghé.

12/2002 -
772003

Vién CNTP

Thir nghiém trén co thé
ngudt dé danh gid gia tri
cua sn phdm.,

Liy duoc cdc thong
s0 danh gid va y kién
ngudi tidu ditng.

7/2003 -
5/2604

Vién CNTP

14.8

Sdn xudt d6 uéng maoi

Nghién ciu quy trinh va
thi€t bi thich hop cho san
xudt dau tuong va ngd ndy
mim

Xdac dinh cong nghé
va thiét bi phu hop
sdn xudt dau tuong va
ngd ndy miam

9/2001 -
12/2001

Vién CNTP

Nghién ctru cong nghé thu
héi dich chiét dau twong va
ngo6 ndy mim.

Xac dinh dugc qui
trinh céng nghé thu
héi cdc chdt dinh
dudng

12/2001 -
6/2002

Vién CNTP

- Nghién citu céng nghé
sdn Xudt nudc udng tr
dau turong nay mim

- Nghién cifu tuyén chon
chiing ndm men, cdng
nghé va thiét bi 1én men
c6 dinh t€ bao ndm men
nhim tao ra 1 loai dé
udng c6 do con thap cod
huong vi doc ddo va én
dinh

- Sir dung ndm men lén
men dich qua trong da
X1t Iy bing enzym d€ tao
nuée qua lén men c6 do
cén thip

- St dung enzym trong
ché bién d udng giau
dinh dudng tit rau

- Dua ra céong nghé
san xudt nudc udng
dau twong ndy mam

- Tuyén chon dugc
cdc ching ndm men
va vi khuén lactic.

- Xic digh c4c
thong s6 ky thuat
cha coéng nghé va
thi€t bi 1én men c6
dinh t€ bao.

- Xac dinh duge
thong s6 ky thuat
cho qua trinh lén
men

- Xéc dinh duge
thong s6 k¥ thuat
cia cong nghé va
thié€t bi

1/2003

5/2003

Vién CNTP

Nghién ctu sidn xuit thuc

nghiém 2 loai d6 udng méi

Dy kién san xudt
khoang 15.000 lit d6

1/2003 -
5/2003

Vién CNTP




tir hat nay mam va nude qua

uéng méi cic loai

lén men ¢6 d6 cdn thip. nhim tép can thi
trudng.
Chuyén giao cong nghé cdc | Chuyén giao dugc | 6/2003 - Vién CNTP
5 loai d6 udng méi céong nghé méi cho| 1/2004
cic dfi tic cd nhu
cdu.
14.9 Nghién ciu ing dung ché’ghﬁ’m enzym o:-am):laza ndng cao hiéu sudt chung cdt
" | tinh ddu va trich Iy nhwa dau ho tiéu xudt khdu
Nghién ciu ung dung ché | Nang cao duge higu | 01/2002 - Vién CNTP
1 phdm enzym o-amylaza vio | sudt trich ly 06/2002
qud trinh chung cit va trich
ly nhua ddu hé tiéu
Nghién chu enzym O- Xdc dinh théng 56 k¥ 07/2002 Vién CNTP
2 | amylaza trong qu4 trinh 1am | thudt Iam sach bé thai —
sach ba thai va.nudce thai 12/2002
Xay dung day chuyén cong | Xay dung duge md | 01/2003 - | Vién CNTP
3 | nghé san xudt nhua dau hd | hinh thiét bi 12/2003
tiéu 20kg san phim /ngay
Sin xudt vi bdn sdn phdm. | San phim thue | 01/2004 - Vién CNTP
Gidi thiéu va chuyén giao | nghiém. 9/2004
4 |congnghe Chuyén giao cong
nghé cho cic co s&
san xudt
14.16 | Nghién citu img dung enzym lipaza dé sdn xudt axit béo khong no tit ddu thuc
vat
1 | Xir 1y nguyén liéu trude khi | Xdc dinh ché do xtr ly | 9 — 12/ Vién CNTP
thuy phan nguyén liéu phit hop 2001
2 | Hoan thién cong nghé: Xac | Chon duoc cong nghé | 11/2001 Vién CNTP
dinh céc diéu kién 61 wu dé | t5i wu, hiéu sudt thuy | — 11/
nang cao hiéu suit thuy ! phan cao, thu héi san 2002
phéan ddu thanh axit béo, tdi | phdm phu, t4i st dung
st dung enzym va thu héi | enzym.
glyxerin
3 | Phan tich chit luong san| Xay dung dugc tigu | 12/2002 Vién CNTP
phim, xay dung tiéu chuén | chudn nguyén liéu va | — 6/
nguyén liéu va san phdm san phim cho thuc| 2003
h&m vA duoc phdm.
4 | Nghién ciru bao quan san | Xac dinh duge théi| 6/2003 Vién CNTP
phdm axit béo va cdc sin | gian vi diéu kién bdo| —6/
phim tir ddu thuy phan quan sén phdm 2004
5 | Lva chon thiét bi thuy phan | Xay duyng moé hinh 3-8/ Vién CNTP
thiét bi 2004
6 Ung dung thir cac san phém Chit Iuong sdn phé’.ﬂl 6-9/2004 Vién CNTP
vio: Thuc phim va Dugc | dat tieu chudn c6 thé
pham img dung cho thue
phim v duoc phdm
14.11 Sdn xudt vang trdi cdy chdt luong cao
1 ]Suu tap , phan lap tuyén | Cé gi6ng nidm men 9- Vién CNTP
chon lai tao giéng ndm men | 1én men nhanh chiu | 12/2001

v6i cdc dac tinh qui. Nghién

c¢6n cao, sinh mnhiéu




ctfu san xuft nudc qua cho | huong thom, 6 qui
lén men rugu vang bang | trinh ché bién nudc
enzym qua chit luong cao
2 | Tién hanh lén men vang & { C6 qui trinh 1én vang 1-12 Vién CNTP
phong thi nghiém nho ndm | chdt luong cao nhung { /2002
men vi vi khudn ty do hodc | ngén ngiy
¢ dinh
3 | Nghién cifu cong nghé bd | Tao dé trong cho ruou | 1-6/2003 Vién CNTP
sung enzym trong qué trinh | vang
Ién men rigu vang. ‘
4 | Tién hanh lén men & thing | Cé qui trinh va mé | 7/2003 - Vien CNTP
léen men 3000-5000 lit va | hinh thi&t bi san xudt { 3/2004
chuyén giao cong nghé vang ngin ngiy.
Tong két, nghiém thu dé tai 11/2004
Két qua cua deé tai
15. Dang két qua du kién cua dé tai
I I _ I
¢ Mau (model, maket) ¢ Quy trinh cong nghé (x) ¢ Sodé
¢ Sin phdm (x) ¢ Phuong phdp + Bing s6 liéu
¢ Vatligu ¢ Tiéu chudn ¢ Bdo cao phan tich
o Thiétbi, mdy méc  + Quy pham ¢ Tai liéu dy béo
¢ Daiy chuyén cong ¢ DE 4n, quy hoach trién khai
nghé (x} ¢ Luan chimg kinh t&-k§y thuat,
¢ Gidng cay tréng nghién ciu kha thi
¢+ Gidng gia suc + Chuong trinh mdy tinh
¢ Gidng vi sinh vat (x) ¢ Khidc (bai bdo, dio tao NCS,

SV...) (x)

16

Yéu cdu khoa hoc d6i véi sdn phdm tao ra (doi véi sdn phdm logi IIl)

cay

TT Tén san phim Yéu cdu khoa hoc Chu thich
1 2 3 4
1 | Dao tao Nghién citu sinh Pao tao 5 NCS
2 | Dao tao Thac s1 Pao tao 10 thac si
3 | Dao tao k¥ su Pao tao 30 k¥ su
4 | Bai bdo chuyén mén {6 30 bai bdo gia tri khoa hoc cao

17.1 | Thu nhén ché pham enzym B-glucosidaza

Chung vi sinh cao san Ufmi 0,05 Chwacé |0l 1
B-glucosidaza dich nuéi
cly
17.2 | Thu nhdin ché phdm enzym [ galactosidaza
Chung vi sinh cao san U/ml 5 Chuacé |10 2
B- galactosidaza dich nuéi




17.3 | Thu nhdn ché phdm enzym colagenaza
Ching vi sinh vat sinh | Ching Chuacs | Cé l
téng hop colagenaza
17.4 | Siro fructoza 42%
Mau sac: Viang sdng, | Chuacé | Ving sing,
{rong trong
Vi ngot, Vi ngot,
Mii vi: khéng mii khéng mui
Chat kho : % 70 70
Trong dé:
Fructoza: %o 42 42
Glucoza : % 55 35
D6 dm: % 30 30
Tro: T 0,3 0,3
17.5 Nudc qua tuoi :
1 Nucoc qud trong:
- Dich qua nguyén % 20 15 20
chat: %o 10-12 10-12 10-12
- Dudng: 34 3-4 3-4
- pH: mg% 20 20
- Vitamin C:
2 | Nude qud cé ddc
- Néng d¢ chit kho: °Bx 60 55 60
- Dudng: % 50 50 50
- axit: % 1,2 1,2 1,2
- Vitamin C: mg% 100 - 100
3 | Nude qua dang cho lén Chua cé
men rugu vang
- Dich qua nguyén °Bx 18 18
chat % 13 13
- Duing
17.6 San xudt duong fructooligosacarit
1 San pham dudng FOS Chua cé
Tong dudng FOS % 75 75 1000
Dudng sacaroza o 13 13
Puoing glucoza % 12 12
2 | San pham b4nh bich quy Chua cé
chitc nang 500
Protein % 6.3 6.3
Lipid % 3.9 39
Gluxit % 685 — 68.5 —
Puimg FOS % 65.5 65.5
5-8 5-8
3 Sén phim keo chic Chua ¢6
nang % 2.5 2.5 500
Protein % 49 49
Lipid % 70—75 70 —75
Gluxit % 5-10 5-10
Putmg FOS
4 San phdm bot dinh Chua cé

dudng tré em cbé s

1000




dung dudmg FOS,

Protein % 12.5 12.5
Lipid % 4.5 4.5
Gluxit % 65 65
Dudng FOS % 5-10 5-10
17.7 | Sdn xudt dé uéng méi
1 Newsoyvitan Chua cé Chua cé
Nuéc % 85-50
Protein % 1-2
Lipit % 0,5-1
Hydrat cacbon % 8-10
Canxi ug/l 5-10
2 | Newcovitan Chira ¢é Chua ¢é
Nuéc % 85-90
Protein % 1-2
Lipit % 0,5-1
Hydrat cacbon % 2-5
Cén % 1,5-2,5
Axit lactic g/l 3-5
3 | Nudc udng tix rau Chua c6 Chua c6
- Chat béo tdng g 0
- Ch4t béo bio hoa g 0
- Colesterol mg 0
- NaCl g/l 9
- Axit xitric g/l 0,6
- Sacaroza g/l 12
- K mg/100 | 1807
- Na g 2882
- Ca mg/100 15,2
- Fe g 0,41
- B- caroten mg/100 14,0
- Hydrat cacbon g 1,23
mg/100
g
mg/kg
o
4 | Nudc qud lén men do Chua c6
con thdp
- Cén %oviv 5-5,6 5-5,6
- Dubng sot g/l 20-30 20-30
- axit (theo axit lactic) g/l 2,7-3,1 2,7-3.1
- Aldehyt g/l 0,034- 0,034-
- Etylaxetat g/l 0,037 0,037
- Metanol Yoviv 0,009- 0,009-
- Propanol g/l 0,011 0,011
- Izobutano] g 0,0011- 0,0011-
- Izoamylic g/l 0,0026 0,0026
0,004- 0,004-
0,030 0,030
0,010- 0,010-
0,012 0,012
0,029- 0,029-
0,037

0,037




17.8 | Quy trinh cong nghé sdn xudt nhua dau ho tiéu
1 Nhua ddu hé tiéu Chua ¢cé
Ham luong piperin % 45 45 50 kg
Ion kim loai phin <30 <30
triéu
2 Tinh ddn hé tiéu Chua cé 20 lit
Chi S(:): khl:lC xa (nd20 ) 14;1789850— 1?1%.’;0—
Chi s6 quay cuc (-1) - (-23) (-1)-(-23)
17.9 | San xudt axit béo khéong no
| Hén hogp axit béo Chua c6
khéng no dang 16ng.
- &m % 0,05 0,05
- Chi s6 axit mg >100 >100
- Tapchat KOH 0 0
- Peroxjyt % . 0,02 — 6,02 —
% 1, 0,03 0,03
2 | Vién nang: Chua cé
- Trong lugng mg 170 — 200 170 — 200
- Dori Phit 7 7
- _Thai gian bdo quan | Thdng 24 24
17.10 | San xudt ruou vang chdt luong cao
1 N&m men ruou o1
Kha nang chiu cén % 15-17 13-15 17-20
2 | Vikhuédn Leuconestoc 01
Kha nang chiu cén % 13-15 Chua cé 13-15
3 | Qui trinh lén men vang ban 01
ngén ngay
4 { Ruou vang chdr luong
cao Yoviv 13-14 13-14 13-14 5000
- Ham lugng ethanol : lit
( do &20°C) o 1-2 1-2 1-2
- Dutmg khir g/l 4,0-4,5 4,045 4,0-4,5
- Axitchuin 3,5-4,5 3,545 3,545
- pH mg/l 30 30 30
- 80, Trong sudt | Trong | Trong sudt
- Do trong Chat sudt Chat
- Vi Chit
Chi tiéu vi sinh KL/ml 100 100
- Téng s6 vi khuidn 100
hi€u khi khong Ién | TS/ml | khongcé khéng c6é
hon TS/ml | khéngcé | khéngcd | khong cb
- E.coli TS/10ml | khéng cé | khéng cé | khéng cé
- Cl Perfringens TS/ml | khéngcéd | khéng cé | khéng cd
- St. aureus khong cé
- _ndm men, méc




Kinh phi thuc hién dé tai va nguon kinh phi (gidi trinh chi tiét xin xem phu luc
kém theo)

Don vi tinh: Triéu déng

23 | Kinh phi thuc hién dé tai phdn theo cdc khodn chi (3 ndm)
TT Nguédn kinh phi Téng Trong dé
sO
Thuz | Nguyénvat | Thiétbi, Xay Chi khéc
khodn ligu, nang mdy dung, sira
chuyén luong méc chia nho
mon
1 2 3 4 5 6 7 8
Téng kinh phi 3200 | 1120 1200 | 375,68 | 150,4 | 353,92
Trong dé:
1 | Ngan siach SNKH 3000 | 1.120 1.200 275,68 | 100,4 | 303,92
2 | Cic nguén von khic
- Tucéd
- Khéc (v8n huy déng, ...) | 200 100 50 50




BO KHOA HOC VA CONG NGHE

VIEN CONG NGHIEP THUC PHAM -
301 Nguyén Trai, Thanh Xuan, Ha Noi

BAO CAO TONG KET
KHOA HOC VA KY THUAT

Pé tai cdp Nha nuée
NGHIEN CUU UNG DUNG
CONG NGHE ENZYM
TRONG CHF. BIEN
MOT SO NONG SAN THUC PHAM

MA SO: KC 04-07
Chii nhiém dé tai cdp nha nuéc: PGS. TS. Ngé Tién Hién

Ha Noi, 10 - 2004

Tai liéu nay dugc chudn bi trén co sé két qud thuc hién dé tai cdp Nha
nudc, Ma sé6: KC 04 - 07 '




MG PAU

Ngay nay, cong nghé enzym trén thé giéi va khu vuc dugc wu tién phét trién &
trinh d6 cao ngang tam ciing vdi cdc Iinh vize ¢cong nghé tién ti€n khdc. Qua trinh sinh
t6ng hop enzym v&i xudt siéu cao chh yéu 12 nhd cac chiing vi sinh vat téi t6 hop ADN
va khai thdc tiém nang tir cic chiing gidng va ngudén gen thién nhién. Enzym dugc san
xudt & quy mé cong nghiép, bang cac thiét bi hién dai, lién tuc, tu dong héa, s dung
nhing thanh tuu clia cong nghé thong tin dé diéu khién cdc qud trinh san xudt. D3 c6
nhiéu thanh tyu vé qua trinh t&i tu sinh téng hop, thu hdi, 1am sach, nang cao néng 4o,
hoat tinh, chat luong enzym va mé& rong kha nang tng dung trong san xudt va doi sdng,
dem lai nhiéu qua kinh t&, xa hoi, khoa hoc, cong nghé va moi trudng. DE ddp ting cdc
yéu ciu cong nghé, nhilng thé hé thiét bi mdéi ra doi va ngay cang hoan thién. (ng
dung cong nghé enzym dugc md rong, tao ra cdc san phdm mdéi ddp tng yéu cdu ngay
cang cao cla thi trudng. O nuéc ta, trong nhimg nam gin day, da c6 nhidu co quan
nghién citu khoa hoc va cong nghé, gido duc va dao tao, nhiéu co s& san xudt quan tim
nghién citu, phét trién cong nghé enzym. Da c6 mot s& két qua nghién ciu vé khoa hoc
co ban va ing dung cong nghé enzym trong san xuét. DPéng gép vao su nghiép dé, dé
tai nghién ctru tng dung céng nghé enzym trong ch€ bién mot s6 nong san thuc phdm
gidi quyé&t dugc mét s6 nd1 dung sau day:

1. Phan lap, swu tap, tuyén chon, x4c dinh trén mot s& vi sinh vAt tr nhién va tao
mot s6 chiing nim men lai, chiing vi khudn mdi tdi t6 hop ADN mang gen ma ho4 sinh
téng hop enzym sudt cao, nghién ciu t6i uu hod qua trinh sinh téng hop, thu nhén, lam
sach, ning cao hoat tinh va ting dung enzym trong ché bién néng san thuc phdm sau
day: B- glucosidaza, B- galactosidaza, colagenaza, o-amilaza, glucoamilaza,
glucoisomeraza, pectinaza, fructosiltransferaza vj lipaza.

2. C4c san phdm md&i cha dé tai 1 cdc ché€ phdm enzym cé hoat tinh cao, cic
quy trinh co6ng nghé, mo hinh thiét bi, dao tao va chuyén giao cong nghé cho san xudt,
cdc bdo cdo khoa hoc, cic san phdm hang hod méi dugc san xudt bing coéng nghé
enzym: Sir0 fructoza, cdc loai nudc qua tuoi, cic san phdm dé uéng mdi tir hat nay
mdm, tir rau va nude qua tuoi, dudng chic nang, ddu thyc vat gidu axit béo khong no
Va rugu vang.

Chung t6i hi vong rang: Nhiing két qua vé khoa hoc va cong nghé clia dé tai, s&
g6p phén nang cao qua nghién ciu, dao tao va ung dung cong nghé enzym trong ché
bién ngldy cang nhiéu noéng san va th'uc phidm.



I. TONG QUAN

1.1. Enzym B- glucosidaza: (EC.3.2.1.21) con cé tén xenlobiaza va gentiobiaza, Ia

enzym thuy phan cic lién két 1,4-B-D-glucosid & tn cing ddu khong khi ca chudi
glucosit dé giai phéng ra B-D-glucoza. B- glucosidaza déng vai trd quan trong trong
qua trinh thlty phan cic heterosit, gidi phong gdc monotecpen khdi géc dudng 1am tang
dang ké cac cdu tir thom trong qué trinh 1én men san xuét rugu vang va dich qua [22 va
63]. B- glucosidaza con cé kha nang phan cat lién két trong cac chat gay ddng c6 ban
chat 1a cdc glucosit (amigdalin) trong mét s& loai qua tuoi chl y&u la ho citrus. B-
glucosidaza ¢6 thé dugc sinh téng hop bai nhiéu loai vi sinh vat khac nhau bao gém vi
khuin, nim men, ndm mdc va xa khudn va ciing dugc thu nhan tit thye vat. Ché phdm
B- glucosidaza tir A.kawachii dugc tich bdng dém axetat pH 5,0 v6i 3 enzym chitinaia,
yatalaza va zymolyasa. Két tia bing amonsunfat, dién di trén gel polyacrylamit SDS s&
thu dugc ché phdm tinh khi&t [27]. Con B- glucosidaza clia A.niger duge tich chiét
bdng dém axetat pH 5,0 sau d6 duoc két tha bing amonsunfat 90% d¢ bio hoa va dugc
tinh ché tiép tuc bang séc ky trao déi ion [35]. Ngudi ta bdo quén enzym dudi dang bot
bing phuong phdp dong kho dé loai bd hon 95% nude ra khoi protein enzym, do dé
day 12 mét phuong phdp bao quan rit ddng quan tam bdi nhiing tién ich cla né.

L2. B- galactosidaza (E.C. 3.2.1.23) con goi la (-D-galactoside va P-galacto-

hydrolaza, 1a enzym thuy phan lactoza thanh hai dudng glucoza va galactoza, xtc tic

phan ing thuy phan cédc lién két 3-D-galactosit tir ddu khong khir ciia cdc hop chéat
hydrocacbon, glycoprotein, hoiac galactolipit [39 va 65]. Enzym (- galactosidaza cé
mdt trong nhiéu t6 chifc cia dong vat, thuc vat va vi sinh vat. B- galactosidaza cla
Saccharomyces lactis chi ¢6 mot tiéu don vi v6i khéi luong phan tir 124 kDa, c6 thé
hoat dong dugc & 4 °C. B- galactosidaza cia vi khudn cé khéi luong phén tir khé 16n
(trén 100 kDa), thudng hoat dong téi wu ¢ 37 °C, trong diéu kién mét trudng pH 6,0-
8,0. Viéc nghién citu tao chiing vi sinh ¢6 khé nang téng hgp cao B- galactosidaza bang
k¥ thuat tai t6 hgp ADN la mét trong nhiing huéng nghién ctru nham gidi quyét nhitng
han ch€ trong san xudt va tinh sach B- galactosidaza cong nghiép hién nay. f3-
galactosidaza 1a mét trong nhitng enzym cé nhi€u tng dung nhét trong nhiéu nganh
cong nghiép ciing nhu trong nghién cifu sinh hoc phén t. Trong cong nghiép thyc
phdm, B- galactosidaza dugc b6 sung vao qud trinh 1én men bo sita d€ tranh su két tinh
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lactoza va ting d6 ngot clia san phdm. Trong cong nghié¢p dugc, ching dugc sir dung
lam thudc tro tiéu hod cho nhiing ngudi thi€u kha nang hdp thu lactoza. Pudng lactoza
1a mot thanh phdn rit quan trong trong sita 4,5-5,0%. Tuy nhién, kha nang hdp thu va
chuyén hod dudng lactoza & ngudi thay déi theo tudi tic va c6 su dao dong dang ké
gifta cdc cong dong dan cu khdc nhau trén thé giGi. Tré so sinh c¢6 kha nang déng hoa
rat t6t lactoza nhd hé enzym B- galactosidaza duge téng hop trén thanh ru6t non; Tuy
nhién, nang luc sinh tong hop enzym nay s& bi m4t din khi tré qua tudi cai sita. K&t
qua 12 & dai da s6 ngudi trudng thanh va ngudi gia khi sir dung nhiéu san phdm sita, do
bi suy gidm hay khoéng con nang luc déng hoé lactoza, thudng bi xudt hién cic triéu
ching nhu: dau bung, ddy hoi, di ngoai dit doi. Ngoai ra, trong cong nghé ché bién sita,
lugng dudng lactoza cao con anh hudng x&u dén mot s6 chi tiéu chit luong sdn phdm
nhu lam sdm mau hodc ¢6 thé tdi két tinh dudng khi bio quéan san phim. Do vay, bé
sung enzym B- galactosidaza trong ch€ phim sita 12 cdn thiét.

1.3. Colagenaza. Colagenaza xic tic qud trinh thuy phan colagen ti nhién hoic & dang
bién tinh. Colagenaza c6 ngudn gdc tit nhiéu loai vi khudn khic nhau. hoic gelatin.
Colagenaza thudng dugc sir dung trong y t€, cong nghiép duoc, cong nghiép thuc phdm
thudc da [40]. Colagenaza c6 tdm quan trong dic biét khi phan tdch cdc mé qud nhiéu
sgi phan 14p c4c t€ bao dao Langerhan cua tuyén tuy, phan 1ap cdc t€ bao co tim, khi t&
bao gan,té bao khéi,chin dodn céc t&€ bao ung thu phdi. Cic t&€ bao tir mo6 xuong, mé
sun, tuyén gidp trang, mo6 budng trimg, mo6 da con, md biéu bi, mang, c4c (&€ bao than
kinh, cdc t& bao khdc va thuy phin cdc lién két peptit [64]. Mot s6 vi khudn c6 kha
ning sinh téng hop colagenaza. Tuy nhién, da s cdc vi sinh vat sinh téng hop
colagenaza da dugc phat hién lai la cac vi sinh vat gy bénh hodc sinh ddc t6 nhur
Clostridium, Vibrio hay Pseudomonas). Viéc tim ki€ém nguén colagenaza an toan va
khai thdc sir dung ching 12 rdt c6 ¥ nghia v€ mat khoa hoc va ting dung. Colagenaza
cta Clotridium histolyticum 1a dai dién colagenaza vi sinh vat [67] va [68]. Cac nghién
citu vé colagenaza cha C. histolyticum duge ti€p tuc béi nhiéu tic gia khic nhau nhu
Gallop va céng su [19], Gilles va céng su [20], Yoshida va cic tac gid khiac. Cho t6i
nam 1962 va nhiéu ndm sau d6, hdu hét cidc nghién citu tip trung vao tinh ché
colagenaza cta C. histolyticum. Pa s6 cdc enzym hoat dong & pH khoang trung tinh
hoac hoi kiém (pH 7 - 8). Nhiét d6 hoat dong thich hop clia cdc colagenaza thuong 12
dudi 40°C [69] va [70]. Hdu hét cc colagenaza c6 tinh dic cao d6i véi colagen. Cdu

tnic phan tir cia colagen va tuong tdc clia né vdi cac cdu tir khic cia mo lién két 1a yéu
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t6 quan trong anh hudng dén dic tinh c4u tric clia thit va san phdm thit. S6 cic lién két
chéo trong colagen ting lén cing v6i tubi clta dong vat va vi th€ 1am ting do cting cla
thit. Mot trong nhiing bién phdp 1Am tang do mém cta thit 12 phan giai cdu tric xo4n
colagen, Jam dudi mach protein dé dat dugc cdu tric va d¢ mém mong muén ctia san
phdm ma khong k&m theo sy phén giai cdc sgi myozin. Kha nang sit dung colagenaza
trong viéc 1am mém va nang cao chit lugng thit da dugc thir nghiém va cong b trong
mot s6 cong trinh gdn day[17]. Enzym nay dic biét qua trong trudng hgp nang cao kha
nang khai thic va tin dung thit c6 nhiéu colagen nhu thit bd cdp thdp, cic san phdm
cao cfp nhu xidc xich hodc bit tét, nang cao gid tr1 gia tang cha nguyén liéu.
Colagenaza ciing duoc ng dung rdt rong rdi trong y hoc nhu dé chita cdc vét bong,

vung mo bi thodi hoa.

1.4. Nghién citu cong nghé va thiét bi ché bi€n néng san thuc ph4m bing enzym.

Cong nghé enzym, vi sinh, 1én men va k¥ thuat gen la mét phdn ciia cong nghé
sinh hoc dang dugc wu tién ddu tu phét rién & nudc ta. St dung cdc cong nghé trén
trong ché bié€n nong san thuc phdm dang 14 nhu cdu c4p thiét dé tao ddu ra cho san xuét
néng nghiép, ning cao gid tri nong san ché bién, thay déi co cdu nong nghiép, gop
phédn céng nghiép hod, hién dai hod néng nghiép va nong thon. Pé tao ra cic ché phdm
enzym cén thiét phai phan lap, tuyén chon cdc chiing tir nhién va tao cdc ching giéng
méi bing phuong phdp tdi t6 hop ADN mang gen mi ho4 sinh t6ng hop enzym suét
cao. Yéu ciu uing dung cong nghé enzym cin dam bao qua kinh t€ xi hdi, khoa hoc
cong nghé va vé sinh an toan thuc phdm. Trong dé tai nghién ctfu nay, ching téi quan
tam dén nghién citu khoa hoc co ban dé phat hién c4c chling giong vi sinh vat ¢6 ngudén
gdc tu nhién v tao ra cdc chling gidng méi bang phuong phap k¥ thuat gen. dp dung
cong nghé enzym thay hod chdt trong san xudt cling 1a 4p dung cong nghé san xuit
sach hon, giam tiéu hao nguyén vat liéu, nang luong, dién nudc nh& cic qua trinh thu
- héi va tai st dung, giam thiéu 6 nhiém moi trudng. Viéc sir dung cdc ché phdm enzym
thuong mai nhap khdu va nghién ciu img dung enzym trong san xuit va ché bién mot
s6 nong san thuc phidm ciling 1a ddp dng nhu cdu cdp bach cla san xuat. Hién nay &
nudc ta, mot s6 nganh san xudt nhu rugu bia, sita, ch€ bién rau qua, sidn xuit dudng
bot...dd 4p dung cong nghé enzym, vi sinh, lén men da dat trinh d6 quéc t& va khu vuc.
Tuy nhién, nhiéu doanh nghiép vira va nho st dung cong nghé va thiét bi ché tao trong
nude do kha nang ddu tu con han hep, dit ra nhiéu vin dé khoa hoc va cong nghé cédn
nghién ctiu va giai quyét. Nhitng n6t dung nghién ctu co ban trong dé tai nay tap trung
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phén [4p mot s§ chiing vi sinh vat c6 nguén géc ty nhién va tao chiing mdi téi t6 hop
gen, nghién citu sinh téng hop, thu héi va ung dung enzym f- glucosidaza, B-
galactosidaza, colagenaza, fructosiltransferaza (FTS), lipaza dung trong ché bi€n sita,
thit, nuéc qua, nrou vang. Mot s6 nghién ctru, ing dung enzym thuong phdm nhu o-
amilaza, glucoisomeraza, pectinaza va lipaza trong san xudt sird fructoza, ché bién
nudc qua tuoi san xudt d6 uéng mdi tir hat dau twong, hat dai mach nay mam, d6 uéng
ién men cé d6 con thip, nang cao sudt thu héi tinh ddu hat tiéu, cic san phdm giau axit
béo khéng no va rugu vang chét lugng cao. Dé gin nghién citu hoan thién cong nghé
va chuyén giao céng nghé cho san xuét, dé ddp ng kha nang ddu tu cda cdc co san
xuft vira va nho dé tai quan tam t6i viéc xay dung cdc mo hinh thiét bj tai vién nghién
cu va co sO san xudt. D6 1a cdc mo hinh thiét bi san xuat nudc qua, tinh ddu hat tiéu,
ddu thuc vat giau axit béo khong no, d6 uéng mdi tir hat ndy mam duge xay dung & qui
mo xudng thuc nghiém. Cac mo hinh san xudt siré fructoza, nudc qua trong, nudc qua
duc, nudc qua c6 dac va rugu vang chit lu'c_frig cao dugce xay dung tai cic co sO san xuat
qui m6 cong nghiép. Bang céch ti€p can d6, mot s6 doanh nghiép c6 két qua trong
nghién cfu da duge 4p dung sdn xudt thong qua cdc hoat dong Kinh t€ chuyén giao
cong nghé, dao tao thir nghiém, phéi hop nghién ciu va ing dung san xua4t.

1.5. Cac enzym tham gia trong qu4 trinh chuyén hoa tinh bét thanh fructoza.

Sir6 fructoza la mét loai dudng quen thudc trén thi tredng thé gidi. Sird fructoza
cé luong calo it hon dudng kinh tir 30-50%. V&i d6 ngot cia sird fructoza 42% tuong
duong voi duong kinh nén thuong duge st dung thay thé duong kinh trong cic san
phdm nhu: sita dic, kem, cic loal mit qua déng hop, nudc udng it calo, sird dic cé
huong, thic 4n tring miéng, banh ngot. Gia thanh sir6 fructoza lai th&p hon dudmg kinh
rdt nhiéu, & M¥ ré hon duong kinh tir 30 dén 40%, & Nhat 1a 50-60%. San luong sir6
fructoza trén th€ gidi ngay mot tang lén khong ngimg. Sird frﬁctoza 14 san phdm duge
san xudt tir tinh bt bang phuong phdp enzym l4n ddu tai M§ thong qua hai cong doan
chinh: Thiy phan tinh bot thanh glucoza va dong phan héa dé chuyén glucoza thanh
fructoza [30] va [59]. Trong qud trinh san xudt fructoza ngudi ta st dung 3 loai enzym:
a- amilaza trong qua trinh dich hoa, glucoamilaza trong qué trinh dudng hod va
glucoisomeraza trong qud trinh déng phan hod dé€ chuyén hod glucoza thanh fructoza.
Day chuyén cong nghé va thiét bi d€ sdn xuit sir6 fructoza 42% bao gém tir xir 1y
nguyén liéu tinh bot cho dén khau bao quan sin phdm.Theo danh phdp quéc t&, o -
amilaza goi 1a « -1,4 glucan - 4 glucahydrolaza (EC 3.2.1.1), c6 kha ning phan cit cic
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lién két o -1,4 glucosit trong phan tl polysacarit mgt cich ngdu nhién khong theo trat
tu nao. Do d6 «- amilaza c6 thé thuy phan dugc amiloza, amilopectin, glycogen va cic
san phdm trung gian cia qud trinh thily phan. Bacillus ¢6 kha ning sinh téng hop o-
amilaza chiu nhiét, sudt cao nhdt va cé y nghia trong cong nghiép. D6 1a B. subtislis,
B. coagulans, B. stearothermophilus, B. licheniformis. T4t ca cdc o - amilaza déu c6
kha nang phan hily nhanh chéng phan tif tinh bot, 1am thay déi mau clia i6t va giam do
nhét cha tinh bot mét cach nhanh chéng. Céc san phdm thiy phan clia - amilaza 13
maltoza, oligosaccharid, maltotrioza va cdc dextrin phan tir thdp. Glucoamilaza con goi
l1a @-1,4 glucan glucohydrolaza, a.milpglucosidaza, gamma-amilaza. Glucoamilaza cé
kha nang thiiy phan lién két o-1,4 glucosit clia phan ti tinh bot, cit timg don vi glucoza |
ctia phan tir tinh bot. Ngoai ra, glucoamilaza con ¢6 kha nang phéan cat mdi lién két o-
1,6 va a-1,3 glucosit nhung v6i té¢ d6 cham hon. Glucoamilaza dugc sinh t6ng hop tix
cdc chung ndm mdc Aspergillus niger, Aspergillus awamori hay Rhisopus. Ca chit clia
glucoamilaza 1a san phdm dich thiy phan tinh bot cla o -amilaza. Glucoisomeraza
duoc goi 1a D- xyloza- keto- isomeraza (EC 5.3.1.5) c6 tac dung xic tdc phan Ung
chuyén hod glucoza thanh fructoza. Dudi tic dung cla glucoisomeraza nhém andehit (-
CHO) trong phan tit glucoza chuyén thanh nhém (C= O) trong phan ti fructoza [42 v
57]. Glucoisomeraza con duge goi 1a D- xyloza isomeraza vi ngudi ta da tim ra mét s6
vi sinh vat cé kha ning téng hop enzym trén moi trudng dodi hodi phai ¢é xyloza la
ngudn hydratcabon. Enzym nay khong c¢6 kha nang chuyén hod D- glucoza thanh D-
fructoza va ca D-xyloza thanh D- xyluloza. Glucoisomeraza dugc thu nhan cht yéu tir
vi sinh vat, phé bién nhét 1a céc ching vi khudn B. megaterium, B. coagulans, B.
stearothermophiles [50]. D- fructoza 12 mét monosaccarit r4t phd bién trong tu nhién,

thudng gip trong céc qua chin, mat hoa, mat ong va |a thanh phin cdu tao cla
polysaccarit thyc vat nhu insulin.

Fructoza tinh khiét & dang tinh thé c6 mau tring, vi
ngot gdp 1,7 lan d6 ngot cha saccaroza. Do sy ¢é
mat cta nhi€u nhém hydroxyl trong phan t& nén

fructoza dé tan trong nuéc va khong tan trong cdc

dung moéi hitu co. Tinh chit hod hoc quan trong cia

fructoza 1a nhitng tinh chat ciia nhém chifc xeton.



1.6. Hoan thién cong nghé xir IV nuéc qua bing enzym.
Thd Tudéng Chinh phi did c¢é Quyét dinh s6 : 28/2002/ QD- TTg ngay06/ 02/
2002 vé Quy hoach tng thé phdt trién nganh Rugu Bia Nudc giai khat Viét Nam dén

niam 2010, trong d6 ché bi€n nudc qua dat 124 triéu 1it/ nam 2005 va 280 triéu lit/ nam
2010 [1]. Nudc qua tuoi ¢6 rat nhiéu vu diém, né mang huong vi tu nhién, lai cung cip
mot luong 16n gluxit, cdc vitamin, cdc chédt khodng cdn thiét cho co thé, ¢6 tic dung
chita bénh, chéng ngd doc, chong ung thu... Song da s6 cdc loai qua chi ¢ theo mia,
theo viing, nén viéc sit dung nudc qua tuoi mot cich thudng xuyén khé c6 thé dap ing
duoc. Diéu nay ddi hdi cdc nha nghién cfu va sdn xudt thuc phdm cdn tién hanh sin
xudt theo quy moé cong nghiép dé tao ;a céc loai san phdm nudc qua cé ham luong cic
chdt dinh dudng cao, c¢6 kha nang bao quan t6t trong nhiéu thdng nhim ddp dng sir
dung trdi vu va nhu cdu ngay cang tang trén thi trudng vé€ mat hang nudc qua ty nhién.

St dung cdc ché phdm enzym c6 thé coi 1a mot trong cdc phuong huéng tién bo
c6 trién vong nhat cla san xuit nudc qua cédc loai, rugu vang va thitc uéng khong con.

Trong cong nghiép thuc phdm, pectinaza thudng duge sir dung d€ san xuét cac
loai san phdm nhu: rugu vang, nude qua, nude udng khong cén, nude qua co dic, mut
nhir, mitt déng, ca phé...

C6 thé phan chia cdc ch€ phdm enzym pectinaza thanh 6 nhém chifc ning.
e San xuat nudc qua khong trong, tang sudt trich 1y va thu hai.

e Sin xuft nudc qua trong khong chita pectin dé tang suft trich ly va thu héi, ddm

bao thuy phan hoan toan cic protein va pectin.

e Gay rita m6 qua lam tang sudt thu héi va ting d6 déng hod cla nudc qua vdi thit
qua.

o San xudt ban thanh phdm rugu vang, dich qua trong sudt ting sudt thu héi va ting
khé nang trich ly ctia ban thanh phdm dé.

¢ Ngan can qué trinh oxy hod va can trd sy phét trién cta vi sinh vat hiéu khi trong
nudc qua, trong rugu vang va trong dé udng khéng con.

» Xiic tdc qud trinh hoan nguyén cia sird dudng trong sn xudt sir6 thuong phdm va
thitc uéng khéng cén.

Ngudi ta thdy ring, muén nhanh chéng thu duoc nudc qua trong va khong bi
duc trd lai trong sudt thdi gian bao quan thi phuong phdp don gidn va qua nhét 13 sir



dung cdc ché phdm enzym pectinaza va xenlulaza. Bdi &, cdc enzym nay cé téc dung
phéd huy mot phin hodc toan h¢ keo.

Nuéec qua co dac ¢6 néng d¢ chdt kho cao nén gid tri dinh dudng cao, thdi gian
c4t gitt 1au, chi phi bao géi, van chuyén va bdo quan gidm. Phuong phdp c6 dac & nhiét
do6 cao duoc phé bién trong san xudt nuéc qua co dac. Tuy nhién dé€ sin phdm ¢ chét
luong cao, gilt duge cdc thanh phin quy (mau, huong vi ty nhién va vitamin) c4n thiét
diéu chinh nhiét do s6i clia dung dich dudi 100 °C bang cdch diéu chinh 4p sudt nhd
hon 4p sudt khi quyén. Ngudi ta tao do chan khong trong thiét bi co dac d€ ha nhiét do
soi clia san phim.

1.7. Fructooligosacarit: La mot loai dudng thudng dung trong thuc phdm chitc nang,

dugc tap trung nghién ciu nhiéu trong nhitmg nam gin day, c¢é nhiéu déic tinh sinh hoc
¢6 loi cho stic khoé nhu ch6ng sau rang, chéng bénh tiéu dudng, khong gdy béo phi, ¢6
kha niing kich thich hoat déng cla hé tiéu hod v.v... Dudng fructooligosacarit (FOS)
duogc nghién cttu va sén xuit bang cong nghé da enzym. FOS ding trong san xudt thic
an tré em, banh keo chic ning va cdc thuc phdm khdc. San phidm c6é huong vi thom
ngon, lai ¢6 nhiéu hoat tinh sinh hoc ¢6 1gi cho co thé con ngudi. Fructooligosacarit 12
nhing oligoza ma trong phan tir cia ching ¢6 mét géc glucoza gin keét voi mot vai gbe
fructoza. FOS dugc hinh thanh duéi tic dung clia enzym chuyén hod fructoza thanh
kestoza, nystoza va fructosylnystoza cé d§ ngot cao so vdi sacaroza tuong ing [a 31%,
32% va 16%. Con do ngot tdng cta hén hop ba dudng nay (FOS) chi bing 30% do
ngot clia sacaroza. Putng FOS hiit 4m manh, nén khé bac quin & trang thdi tinh thé
trong th&i gian dai. Do bén nhiét cia FOS cao hon sacaroza [21]. Pudng FOS khong bi
hodc rét it bi thuy phan bdi hé enzym dudng rudt, nén khi an luong dudng trong mdu
khong bi bién dong va gay itc ché su gia tang cta glucoza va chét béo trong mau [21]
va [58]. FOS cé vai trd kha tich cuc trong viéc phong va chita bénh tiu dudng. Ciing
nhu cdc loai enzym khdc, ngudn cung cdp enzym chuyén hoa sacaroza trong cong
nghiép ché bién FOS ch yé&u la tir vi sinh vat. Qua trinh chuyén hda sacaroza thanh
FOS phd thong dudi tac dung cha FTS c6 thé biéu dién mét cdch téng qudt nhu sau:
GF + GF > G + GF + GF,+GF;+GF,

Sacaroza  Sacaroza Glucoza Sacaroza FOS

San phdm thu duge chita mot lugng glucoza nhat dinh. Pudmg glucoza xu4t hién
trong phén tng khong nhimg lam gidm d¢ tinh khiét cha FOS ma con Gc ch€ hoat tinh
cha enzym FTS . Vi chét ttc ché€ ndy ma ta chi thu duge dich dudng phd thong c6 néng
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dé FOS khong qua 55 % con lai hon 45 % la sacaroza va glucoza. Vi th€ mudn thu

duoc FOS c6 d6 tinh khiét cao, ngudi ta di chon hé enzym fructosiltransferaza (FTS), |
glucooxydaza (GOD) vi catalaza (CAT) c¢d dinh trén chat mang nhu Canxi alginat va
hat trao déi ion rdi dugc nhéi vao cot phdn tng. Vdi cong nghé nay Yun, J. W.dd san
xudt lién tuc duoc FOS ¢6 d6 tinh khiét cao hon 90 %. FTS 1a tén goi chung cho cic

enzym c¢6 hoat tinh xiic tic qua trinh chuyén dich géc fructoza trong san xuét FOS.

1.8. Ung dung enzym trong san xuit dé uéng méi:

Su phét trién cha khoa hoc va cong nghé di nang cao nhén thitc clia con ngudi
vé tdm quan trong clia rau qua trong viéc gilf gin stic khoé, 1am cho con ngudi khoé dep
hon, séng 14u hon. Nudc qua tuoi ¢6 rit nhiéu wu diém, n6é mang hwong vi tr nhién, lai
cung cdp mot luong 16n gluxit, céc vitamin, cic chét khodng cdn thiét cho co thé va
ngoai ra cdn cd tic dung chita bénh, chéng ngd doc, chéng ung thu. Nudc ta la nudc
nhiét d6i ¢6 hoa qud quanh nam. Vi vay viéc san xudt cic loai nudc qua c6 dic nham
xudt khdu va tiéu thu trén thi trudng néi dia 1a cdn thiét va cdp bdch.

San xut rau qua tai nude ta trong 5 nam trién khai chuong trinh phat trién rau
qua va hoa cay canh giai doan 1999-2010 dugc coi 12 ¢6 nhiéu thanh cong do dién tich
va san lugng tang nhanh, ching loai phong phu. Viéc thu hai, lya chon, bao quan van
tién hanh thl cong gay tén thét sau thu hoach lén t6i 20 - 25%. San phdm chua c6 siic
canh tranh trong xuft khdu, cong nghé va thiét bi khong déng bo, chat luong san phim
thip, chua c¢é sitc canh tranh trén thi trudng thé gidi. Cong nghé bao bi va déng goi
chira hoan chinh. Nudc u6ng tir rau qua c6 rdt nhiéu dang va ¢ thé phan loai thanh:
nudc rau, qua tu nhién, necta qua, nudc qua co dic, sird qua, squash qua, nudc qua lén
men, bot qua giai khdt, nuéc qua gidi khét [7]. Sit dung cac ché phdm enzym c6 thé coi
12 mot trong cac phuong hudng tién bo c6 trién vong nhat clia san xuét nudc qua, rugu
vang va thitc udng khong c6n [8]. Pectin trong qua gay khong it phién todi t&i cong
nghé ché€ bién nude qua. Protopectin giit dich & lai trong ba sudt qud trinh ép 1am giam
san lugng dich qua. Pectin hoa tan di vao dich 1am cho d6 nhét tang lén, cn trd qué -
trinh loc, anh hudng t6i d6 trong cla dich qua. P nhét cao gay khé khan cho viéc co
dic dich qua. Pectin ho tan c6 thé tao ra cdc cfu tao bén khién cho dich qua bi duc trg
la1 sau khi da duge loc trong. Trong hé enzym pectinaza phin gidi pectin ¢6 nhigu
enzym khdc nhau; Pectinesteraza, polygalacturonaza, protopectinaza, transeliminaza
[4]. Qué trinh 1am trong dich qua dudi tic dung cla enzym pectinaza cé thé chia thanh
3 giai doan, “bat én dinh héa”, két ling, va keét thiic su phin giai pectin [8]. San xuat



nude qua cd diic cé chét lugng cao gitt duge céc thanh phin quy (mau, vi ty nhién,
luong vitamin). Cin diéu chinh nhiét d6 s6i cha dung dich nhé hon 100 °C bing cich
diéu chinh 4p sudt nho hon dp sudt khi quyén. Tuy theo dang nguyén liéu duoc ché
bién va tinh chat san phdm, nuéc qua duge bao quan bang nhitmg phuong phap sau day:
Thanh triing nhiét, rét ndéng, vo trung (aseptic), bang khi CO,, loc thanh triing va bang
hod chét bao quan. Hién nay, san luong rau qua céc loai 1a 18 triéu tdn/ ndm, trong dé
8 triéu t4n rau va 8 triéu tdn qua tiéu thu noi dia va 2 triéu tan xudt khdu. Rau twoi
khong bio quan dwrgc dai ngay, viéc ché bién cdc san phdm dé uéng tir rau, hat ngii cdc
nay mim 14 san phdm méi c6 nhu cdu bifc xiic trong ché bién rau qua.

Nudc ta chwa ¢6 co s& san xuét nudc rau, véi hon 70 loai rau khac nhau, néu mat
hang nay dugc san xudt s& dap tng mot phdn nhu cdu cha x4 héi. Cic loai rau cé thé
diing cho san xudt nudc rau hén hop bao gdm: Ca chua Lycopersicum esculentum Milf,
ca 16t (Daucus carota), can tdy (Apium graveolens L), xa lach (Lactuca sativa
Carcapitata L), cli cai tring (Beta Vulgaris), rau dén (Amranthus), céi soong
(Nasturtium officinale), cai xanh (Brassica junccea), rau mudng (I[pomea aquatica),

rau cin nudc (Oenanthe stolonufera), rau ngét...

3 chau Au, chau Uc va chau My, cider 1a loai nu6c tdo lén men cé d6 con thip
r4t dwoc wa chuong. Ciing nhu rgu vang, loai d6 udng lén men nay di duoc bist dén tir
vai nghin nam triéec Cong nguyén va hién duge tiéu thu hang ty lit/ nam [5, 52 va 60].
Thanh phin chinh (%) cha cic loai cider throng phidm 1a: Axit téng (tinh theo axit
lactic) 0,40-5,69; D0 ngot 1,56-5,58; Do rugu 0,5-8,4; Tannin 0,028- 0,171 [55].
Ngudi ta da tim ra 66 hop chat bay hoi ¢6 trong cdc loai cider thuong phdm. Bén canh
cdc y&€u t6 vé chat luong nguyén liéu qua, cong nghé va diéu kién trang thiét bi san
xudt, cdc vi sinh vat luén déng vai trd quan trong trong qud trinh lén men va bio quan
cider dé 8n dinh va nang cao chét luong cha san ph&m. N&m men can c6 kha nang 1én
men nhanh, sinh trudng t0t, kha ning chéng chiu SO, va kha nang lén men dich qua c6
pH thap, chiu 4p sudt cao clia CO, ¢6 cdc kha nang canh tranh t6t, c6 kha nang sinh
tdng hop zymoxin dé han ché su nhiém tap clia vi sinh vat trong qud trinh 1én men [2].

1.9. Ung dung a- amilaza trong san xuit tinh ddu hat tiéu

Nhua dau hé tiéu 12 san phdm bao gém phédn tinh ddu thom bay hoi va phédn
nhua c6 cdc hoat chdt ¢6 vi cay, cdc chat mau, duge chiét xudt bing dung méi hin co
nhu cdn cong nghiép, axeton, rugu metylic, cacbon dioxit 16ng. sudt thu héi nhua ddu
7,5-8,5%, Gid trung binh nhya ddu hd tiéu trén thé gidi vao thoi diém ddu nim 2004 2
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vao khodng 50 USD/ kg tuy thudoc ham luong piperin va ham luong tinh diu trong
nhua. Nudc ta chua ¢6 co s§ ndo san xuit nhua ddu ho tiéu. Nghién citu nang cao chit
Iwrong nhua ddu hé tiéu, 4p dung cdc ché phdm enzym nhim dat sudt cao cé § nghia
tao tién dé cho sy phat trién mot san phdm mdi clia nude ta. D& khac phuc anh hudng
clia tinh bot bi hd héa trong qua trinh trich ly ddu hé tiéu, lam can trd viéc chiét xuat
tinh ddu, ngudi ta cé thé dp dung k§ thuat ap suét cao bing CO, 16ng, thudng 13m ting
gi4 thanh san phdm va ddu tu cong nghé va thiét bi ban ddu. Vi vay st dung enzym o-
amilaza nhim thuy phan phén 16n lugng tinh bot trong hd tiéu (42%) trong qué trinh
chung c4t nhim ning cao sudt chung cét tinh ddu va xudt trich ly nhya ddu hé tiéu s&
g6p phdn ning cao qua kinh té, khoa hoc va cong nghe.

1.10. Lipaza: |

Lipaza(EC 3.1.1.3) 1a enzym xic tdc thuy phan triglyxerit thanh di, mono
glyxerit hoic glyxerol va cac axit béo. Lipaza la enzym duge tng dung rdng rai trong
cong nghiép thuc phdm, cong nghiép hod hoc, cong nghiép m§ phdm, cong nghiép da,
trong y dugc va cdc nganh coéng nghiép khic [11]. N&m men Candida rugosa dugc
dung trong cong nghé sinh téng hop lipaza. D61 véi lipaza tir Candida rugosa, M. A.
Pernas va cong su {38] di ti€n hanh tinh sach qua cot DEAE - Sephacel dat do tinh
sach sudt thu hoéi 1& 4,9%, khéi luong phan tir [a 60 kDa (2000). Enzym c6 dinh la
enzym dugc gin voi chdt mang nhu hat polyamid (Nylon-6) cing véi xenluloza,
agaroza, axit alginic, chitin, colagen, keratin va cdc dan xudt ciia ching. Trong cong
nghiép ché bién sita, ngudi ta thay thé cdc axit béo no bdi cac axit béo khong no dé lam
tang huong vi, 1am tdng d¢ chin, dac biét trong 1én men phomat.

Trong ddu thyc vat nhiing axit béo no thudng sir dung dé€ san xudt xa phong,
chdt tdy rira, san xuit nén. Axit béo khong no la nhitng axit béo khong téng hop duoc,
nhiing axit nay dugc b sung vao thuc phdm hodc ding duéi dang thusc. Khi thiéu axit
khong no dé bi bénh xo vita dong mach, gay tai bi€n mach mau ndo, huyét 4p cao, gay
tan phé va t vong & ngudi 16n tuéi [9]. Diu thyc vat chifa nhiéu axit béo khéng no:
Cis:1; Ciss Ciga- HOn hop axit béo khong thay thé nay con goi la vitamin F. Vitamin F
rdt cdn thiét doi véi stc khoe, nhét la d6i voi nhitng ngudi c6 bénh cao huyét ap. & Nga,
MY, tc, Bulgaria ho déu quan tdm dén co6ng nghé thiy phan ddu dé tdch hén hop axit
béo, ing dung trong cong nghiép duge va cong nghiép khac.

O Viét Nam chua ¢6 co s& ndo tich axit béo tir ddu thuc vat. Bénh vién Trung

vong Quan déi 108 di hop tdc Vién Cong nghiép Thyc phdm nghién citu cong nghé
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thity phan d4u thuc vt dé tich hén hgp axit béo khong no khong thay thé, tir cdc loai
ddu dau tuong, bdng phuong phép axit dd cho két qua t6t [6]. Vi trinh d¢ cong nghe
cao hon, sach hon, thiy phan ddu thyc vat bang cong nghé enzym nhim muc dich thu
duoc hén hop axit béo tinh khiét hon, chic chén s& ¢é nhimg d6ng gép mdi cho khoa
hoc, cong nghé va san xudt axit béo khoéng no tir ddu thuc vat.

1.11. Ung dung enzym trong sin xuit ruou vang :

Ruogu vang 13 sin phdm Ién men khong chung cét tir dich qua. Pay 12 mot loai
dd udng c6 gid tri dinh dudng cao, thanh phdn chinh 14 cdn v6i néng d¢ vira phai 10 -
14% (v/v), cdc axit amin khong thay thé nhu : Lysin, treonin, leucin, isoleucin, valin,
arginin, histidin, phenylalanin, cdc vigmnin B,, PP, P, ciac khoang chit: Na, Ca, Mg, Fe,
Mn, cac chat tao vi chua chat nhu: Axit lactic, malic, Xitric, tartric, cac polyphenol, cic
chidt mau tu nhién. San lugng va tiéu thu ruou vang trén th€ gidi dat 27,9 ty lit/ nam
2000. Téng san luong vang clia Viét Nam ude tinh 20.500.000 lit/ nam 2002. Hién nay
trén thé gidi dd ¢6 hang tram loai rugu vang, dac trung cho méi vitng nguyén liéu va
méi quéc gia. Viét Nam ndm trong ving khi hau nhiét déi, hoa trai bén mua, nhiéu vé
s§ lugng va phong phd vé chung loai. Ky thuat sdn xudt rugu vang & nudc ta cdn rat
mdi mé, san xudt véi quy mé nhd, cong nghé chua hoan chinh, thiét bi con tho so. Viéc
dau tir nghién cttu hoan thién cong nghé va thiét bi san xudt regu vang 12 rdt cin thiét.
Céc qud trinh co ban trong san xudt rugu vang: Nghién va ép qua, 1én men dich qua,
lang trong va tang trit san phdm. Cic yé&u t6 anh hudng dén qua trinh lén men ruou 12
nhiét d9, néng do6 rugu, pH, oxi, néng d¢ dudng, ty 1€ men giéng, cic chat chita nito.
Ruou vang con chita cac san phdm phu khdc nhu: Ruou bac cao, glyxerin, aldehit, axit,
chdt thom va cdc thanh phdn dich qua, nhu: Polyphenol, mono, di va polysacarit, axit
béo, axit amin tao nén huong vi dac trung cla vang. Con ngudi biét t6i va yéu thich
ruou vang 12 do né mang lai cam gidc kich thich, sang khodi va tdc dung ting cudng
sttc khoé. Trong rugu vang nho ¢6 chita cic hop chdt resvertrol, quercetin, va catechin,
cac hop chat polyphenol (anthrocyanin, leuco-anthocyanin) cé tic dung dugc 1y hoc
nhu 12 cic tdc nhan chéng oxy ho4, chéng viém va chéng dong mdu, kim ham su keo
tu cua cac sgi to méu, lam thuyén giam cic can bénh cé lién quan té1 dong mach vanh,
tinh mach tim, ching réi loan lipit trong mdu va bénh déng mau. Rucu vang con lam
giam ty 1& tir vong & phu nt, chita bénh tiéu dudng loai II, diét khuén.

Lén men malolactic 12 mdt qua trinh quan trong bic nhét trong giai doan 1én
men phu clia rugu vang va sim panh [32 va 41]. Ban ch4t enzym clia qud trinh 1én men
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malolactic cha Leuconostoc oenos 1a mét protein ¢6 tic dung xdc tdc phan giai axit L-
malic thanh axit L-lactic va CO,. Su bién ddi chdt lugng clia vang sau qua trinh lén
men malolactic da duroc chi ra 1a gidm d6 chua cla vang [48), tang tinh dn dinh sinh
hoc [49 va 50], tang té hop thom cla vang [47] va riit ngén thoi gian tang trit. Lén men
mot giai doan c6 nghia 14 ngudi ta cdy ndm men va vi khuédn d6ng thoi trong qué trink
lén men rugu. Lén men hai giai doan la sau khi két thac lén men rugu bdi ndm men,
bat ddu thuc hién giai doan lén men phu (lén men malolactic). Trén thi trudng c6 rit
nhiéu loai ché phdm malolactic nhu Leuconostoc oenos GM 1a loai dong lanh. 80%
luong vi khudn sé& mat su séng néu cdy truc ti€p vao vang nhung néu cho cdy trude
trong nuéc nho chita 0,5% nuéc chiét ndm men & pH 4 - 5, thi kha nang séng t6t hon
nhiéu. Mat dé t&€ bao ban d4du 13 10° t& bao/ ml ¢6 thé lén t6i 10° t&€ bao/ ml sau 6 ngay
nuéi cdy. Cdc t&€ bao L. oenos duge c6 dinh trong alginat c6 thé duy tri hoat dong lam
gidm axit malic ngay ca & do cén cao, dé pH thdp va néng d6 SO, cao. Dé dat duge do
trong cén thiét, én dinh vé mat hod 1y, ngudi ta thudng bd sung cé chi dinh cdc chat
cé kha nang hdp phu, tro ling, cic chat niy cé thé két tha mot phdn cc thanh phin hoa
tan ¢6 mit trong ruou vang. Nhiing bién d6i trong qué trinh 1am trong Ia: Su loai bd
tannin va cidc hgp chat polyphenol, hip phu protein, loai bd cdc hgp chat monophenol
va polyphenol phan tir nho, loai bd cic mui khdng mong doi, loai bo cdc hat keo va cic
két tha moi. Cic tic nhan lam trong bao gém cdc chét protein (casein, albumin,
isinglass va gelatin), d4t hoat tinh (cdc dang bentonit va cac loai dat khic), cac polyme
véi cdc thanh phan pyridon (nilon va PVPP) va cédc chét keo ¢6 kha nang hoa tan han
ch& [53 va 54]. Bentonit duoc st dung rong rdi dé hdp phu cdc thanh phdn c¢é ban chét
lIa protein c@ia rugu vang. Cic nguyén liéu nhu: Polyglyxin, polyamit (nilon) va
polyvinyl polypyridon (PVPP) 12 cdc sdn phdm téng hop, dé ling loc céc hop chat
polyphenol, v&i ham lugng 80 g/hl cé thé Joai bd cdc chdt mau [53 va 54].
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II. NGUYEN VAT LIEU VA PHUONG PHAP.
2.1. Chung vi sinh vt :

- Nam méc A. niger PBC (do Vién Céng nghé Sinh hoc va Cong nghé thuc phdm,
Truong DPHBK Ha Noi cung cip.)

- Chung vi khudn E. coli DH5a [end Al rec Al hsd R17 sup E44 gyp A96 thi-1 relAl
lac U169 ($80 lacZM15)] duge st dung lam thé nhan trong thi nghiém bién nap véi B.
subtilis FS-2.

- Ching vi khudn B. subtilis FS-2 mang gen ma hod colagenaza do Vién Cong nghe
Sinh hoc va Céng nghé thuc phdm, Truong DPHBK Ha Noi cung cép.

- Plasmid pUC 18 diing dé tich dong cic doan gen clia genom B. subtilis FS-2.

- Candida rugosa nhin tir Bao tang giéng vi sinh vat Vién Cong nghé sinh hoc va Cong
nghé thuc phdm, Pai hoc Bich khoa Ha Noi.

- Ching Bacillus sp. nhan tir Phong Cong nghé gen dong vat, Vién Cong nghé sinh
hoc, TTKHCN Qudc gia

- Chiing gi6ng nim men FCFD,,, FCFD,, va FCFD,, tir Vién Cong nghiép thuc phdm.
- Mot s6 ching nfm men Saccharomyces cerevisiae ¢6 ngudn goc tit Cong hoa Séc,
Ditc, Nhat, Théi an, Cong hoa Phéap va Bd suu tap giéng clia B mén Thuc phdm - Vién
cong nghiép thyc phdm.

2.2. Nguyén vat liéu

- Pau trong (Viét nam)
- D4t trg loc: Sigma, M¥.
- Than hoat tinh: Sigma, M¥.
- Ban mong sic ky TLC silicagel 60 F ,,: Merck, Ditc.
- Glucoza, fructoza tiéu chudn: Trung Qudc.
- Nystoza, Kestoza tiéu chudn: Fluka, Nhat Ban.
- N-propynol, ethylaxetat, diphenylamin, anilin, axit photphoric, dinitrihypophotphat,
axit xitric, pepton, magnesulphat, kalihypophotphat ctia Céng ty hod chdt Y duoc,
Thuong Hai, Trung Qudc.
- Enzym ding d€ xdc tdc phan déng thuy phén lipid 1a Lipozim'™ (lipaza c6 dinh cla
hing Novo Pan Mach) dugc sinnh téng hop va thu nhan tir Aspergillus niger, Mucor
miehei, Rhisopus arhizus, Penicillium roqueforti. Lipozim™ 1a enzym dugc c6 dinh
trén chit mang 14 din suft clia xenluloza.
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- - amilaza: Ché phdm enzym Termamil 120L do Hang NOVO, Pan Mach san xuét
tir ching Bacillus licheniformis [44].

- Glucoamilaza: Ch& phim AMG do Hing NOVO, Pan Manh san xudt tir chiing
Aspergillus niger bang phuong phip chim.

- Glucoisomeraza: Ché phdm Sweetzyme T do hing NOVO, Dan manh san xudt tir
ching Streptomyces muricus, duge st dung trong qud trinh déng phan [42].

- Fructosyltransferaza (FTS) tir trudng dai hoc Giang Nam Trung Quéc

- Glucooxydaza (GOD) (EC 1.1.3.4) tlt Aspergillus niger (Cong ty hod chat Sigma,My)
- Catalaza (CAT) (ECL.11.1.6) tlr gan bo (Cong ty hod chét Sigma, M¥).

- Ch€ phdm Pectinex Ultra SP-L, Pectihex 3XL, Celluclast hing NOVO, Dan Mach.

- Ché phdm Rohapect MA PLUS, Rohapect D5S, Rohapect PTE, Rohapect BIL,
Rohapect DAGL cta CHLB bic.

2.4. Phuong phap vi sinh:

- So tuyén ning luc 1én men rugu bing phuong phdp binh Einhorn Smith.

- Phuong phdp vong thuy phin phan Iap va tuyén chon chiing vi khudn c6 kha nang
phan giai colagen;

-Xdc dinh kha ning sinh téng hop zymoxin bing phuong phép dinh tinh Bevan.

- X4c dinh téng s6 vi khudn hiéu khf theo TCVN 5165-1990 .

- Phén 14p theo phuong phdp pha lodng, nuéi c4y trén moi tnrong khoai tay.

- X 1y sinh khoéi: Sinh khéi thu dugce sau 1én men duge rira sach bang nuée cat va dung
dich dém Mcllvaine (mudi photphat natri - axit xitric) 0,1 M pH5.

- Kiém tra vi sinh vt gay hu hong vi sinh vat hi€u khi, E. coli, vi khudn lactic, ndm
men, ndm moc, Clostridium perfringens, S. aureus

- X4c dinh nadng luc l1én men (dya trén t6c 49 sinh CO,) theo phuong phip cin binh.
2.5. Phuong phap cong nghé:

- B- glucosidaza tir canh trudng nudi A. niger PBC, dugc két tha bing amonsunfat va
etanol. Tinh ch€ bang séc ki loc gel Sephadex G-75, bdng sic ki trao déi ion DEAE
xeluloza A-50.

- Nghién ctu kha ning phan gidi colagen, myofibrin, gan bd va thit bd cdp thap bing
ché phiam enzym nghién citu 1 cdc miu protein nghién ciru v6i enzym, sau cic khoang |
thot gian khic nhau, dién di phan tich sdn phdm. Phan tich ham lurgng -NH, gidi phéng
trong cdc miu thi nghiém bang phuong phédp Ninhydrin.
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- Nghién citu sir dung colagenaza trong sdn xudt nude mim: Tham do kha nang phan
gi4i da cd cla colagenaza va FS-2 sau 4 thang O chugp, bd sung danh gid luong dich
thu duge va tée do chay cha dich so véi d6i ching khong bé sung enzym.

- Phuong phép tach tinh ché lipaza béng sic ky trao d6i ion DEAE xenluloza [38]

- C4 dac zymoxin bing phuong phdp sdy chan khong va mang siéu loc ¢o kich thude 16
khéc nhau: 100 kDa, 5kDa ctia hang Satorius (Puc).

- Nudc rau duogc c6 bing néi co chan khong 80 lit kiéu RVA3-7-9.

- Cic k¥ thuat tinh ché enzym béng cach slt dung ph6i hop cdc bién phép siéu loc, sac
ky trao déi ion va sic ky loc gel. Kiém tra do tinh khiét clia enzym sau qué trinh tinh
ché bing cach dién di trén PAGE 15%;

- Than hoat tinh ¢6 tic dung tdy mau cho dich dudng va hap thu tap chét trong dung
dich duong.

- Nha trao déi ion ¢6 tdc dung loai di cac cation va anion trong dich dudng.

- Sir dung cong nghé chung cét tinh ddu két hop trich ly nhua tir ba da chung cat duoc
sfy kho. Trong qud trinh chung c4t, bé sung ché phdm «-amilaza Termamil clia Hang
NOVO, Dan Mach dé€ dudng hda tinh bot trong hat tiéu, gidi phdng tinh ddu va hop
chét piperin.

- Phuong phép thuy phan lién tuc trén cot duogc nhdi Lipozim'™. Nhiét d6 hoat dong
thich hgp tir 30 - 70°C. pH khong anh huéng dén hoat déng cha enzym.

- Phuong phdp déng nang: dung phuong phdp nhd giot, tai Trung tdm Khoa hoc va
Cong nghé, trudng Pai hoc Duge Ha Noi .

- Chiét téch enzym: Sau khi phd v& t&€ bao, hén dich dugc ngam 3 givr & nhiét d¢ 4°C.
Cudi cling enzym tho duge tich ra tir hén dich bang cédch loc chan khong, hodc i tim
lanh. Enzym tho sau d6 duge dem phan tich hoat Iyc. Qud trinh tuyén chon gi6ng sé
can ¢t vao hoat luc ciia enzym.

2.6. Phuong phap k¥ thuat gen:

- T4ch chiét ADN hé gen cta vi khuén E. coli ATCC 11105. Nhan gen LacZ mi hod p-
galactosidaza bang k§ thuat PCR. Dua gen LacZ vao vecto pET-22b(+). Bién nap ADN
plasmid vio t€ bao E. coli BL21 bing xung dién. Tach chi€t ADN plasmid tir vi khudn
E. coli. Xt 1y ADN plasmid bang hai enzym han ch€ Ncol va Xhol. Dinh tinh su biéu

hién clia gen trén moi trudng dic. Biéu hién B- galactosidaza trong méi trudng 1ong.
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- X4c dinh quan hé di truyén giita nim men con lai vd nfm men b8 me theo phuong
phdp nhan gen- khuéch dai ADN da hinh nglu nhién RAPD (Random Amplified
Polymophism DNA).

- Phuong phép kiém tra sy ¢6 mit ctia gen M- dsARN va gen L- dsARN ctia ndm men
sinh téng hop zymoxin bing dién di trén gel agaroza.

- Phuong phdp dot bién t&€ bao bang ethidium bromit .

- Phuong phép lai hiém Nakatomi dung lai ghép ndm men LE1 va LE2.

2.7. Phuong phap hoa 1y, hoi sinh, hoa phan tich:

- Thanh phén cdc loai dudng duge xac dinh chinh x4c bing sic ky 16ng cao ap (HPLC).
- Phan tich dudng khir theo phuong phép DNS.

- Phan tich dam theo phuong phép Kjeldahl.

- Phan tich béo theo phuong phép chiét bang mady Soxlet.

- Xéc dinh dudng khir : bang phuong phép Lane- Eynon.

- Xéc dinh dudng fructoza: Bang phuong phap Cistein- cabazon va do trén may UV -
1601 PC.

- San phdm chuyén hod tir dudng bot duoc phan tich bing mdy sic khi long cao dp
HPLC.

- X4c dinh ham luong glucoza du trong dich 1én men theo 2 phuong phdp: Dung may
do glucoza Precision va phuong phap Graxianop (chudn d6 bing kali ferixyanua).

- Do cbn (% v/v) trong dich lén men duogc x4c dinh dua vao diém soi clia c6n trén may
Dujardin-Salleron ctia Phdp.

- Rugu bac cao va cdc ester: [soamilic, isoaxetat, etylaxetat, aldehyt, axeton dugc xdc
dinh béng sic ky khi (GC).

- Ham lugng dudng glucoza, lactoza, cdn trong méu nghién citu dugc xdc dinh bang
phuong phéap sac ky 16ng cao 4p, sic ky 16p mong Nelson Somogyl. Ham lugng nito
téng s& xdc dinh bang phuong phép Kjeldahl. Do axit cha dich duge tinh theo do
Therner. Xdc dinh hoat d6 lipaza bing chuén do {62].

- Xdc dinh ham lugng protein bang phuong phdp Lowry.

- Xéc dinh ham lugng nhém -NH2 ty do bing phuong phdp Ninhydrin cia Rosen.

- bién di trén gel polyacrylamit theo phuong phdp cia Laemmli.

- Sac ky loc gel trén Sephadex-G75 theo phuong phip clia Andrew.

- Xéc dinh d¢ trong cta dich va kha ning léhg cta nim men bang phuong phip so mau

trén mdy so mau (Thermo Spectronic, M¥).
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- X4c dinh thanh phdn ho4 hoc cha dich qua bang may séc ky léng cao ap HPLC
(Shimazu, Nhat Ban) va mdy séc ky khi GC (Shimazu, Nhat Ban).

- Phan tich ham lugng SO2 trong dich qua theo TCVN 6328-1997.

- X4c dinh ham lugng protein hoa tan theo AOAC

- Xéc dinh ham lugng dam amin tu do theo phuong phip Ninhydrin
- Xéc dinh ham lugng chét béo bang phuong phap Sochlex theo AOAC
- Xac dinh ham heong hydratcachon theo AOAC
- Xac dinh ham lugng maltoza va glucoza theo AOAC
- X4c¢ dinh ham lugng vitamin C bing phwong phap thir iot
- Xé4c dinh ham lugng pectin bang phwong phap Canxi pectat.

- Pinh lugng axit D,L-malic: Dya theo phuong phdp clia Alan E.Goodban va
J.Benjamun Stark [12].

- binh luong néng do aldehyt, este va cén bic cactheo phuong phédp sic ky khi
Shimadzu LZC8A ctia Nhat.

- X4c dinh thanh phén axit béo chia ddu tinh ché va hén hop axit béo bing mdy sic ky
khi HP-5890 ctia hing Hewlett Packard. Cot dai 30m. Puong kinh 0,32mm. Nhiét dé
budng bom miu 240°C. Khi mang 13 He. Xd4c dinh chi s6 axit cha ddu va hén hgp axit
béo theo TCVN [10]. X4c dinh hAm 4m ctia ddu va hdn hop axit béo theo TCVN [10].
X4c dinh chi s6 peroxit theo TCVN [10].

-X4c dinh hoat luc enzym: Pon vi hoat luc lipaza tinh bing s6 ml NaOH va KOH 0,1N
diing dé€ trung hoa luong axit béo giai phéng ra dudi tic dung clia lipaza trong 1g ddu
[3]. Dénh gia hoat luc enzym Lipozim'™ thong qua chi s6 axit clia ddu va hén hop axit
béo sau khi thiy phan. Hén hop axit béo cé chi s8 axit cang cao thi hoat luc Lipozim™
cang dat cao.

- Pha v& t€ bao : Sir dung 3 phuong phdp 14 nghién bi, déng hod siéu t&¢ va siéu am. Ca
3 phuong phdp trén déu ding dung dich dém Mcllvaine (mudi phdt phat natri- axit
xitric) 0,1M pH= 5.

- Hoat lyc cta enzym FTS, GOT, CAT dugce xic dinh theo phuong phép ctia Hidaka cai
tién. Xdc dinh thanh phin dudng (dinh tinh) bang sac k§ ban mong
- Xé4c dinh néng d6 chit kho hoa tan bang chiét quang k& (Refractometer).

- X4c dinh 40 trong cha dich bing cich do do truyén quang T (transmittance) & budc séng
590 nm.

2.8. Phlrd_ng_phz’m toan hoc:

- Phuong phap quy hoach toan hoc bac 1 xir 1y dit lieu vé diéu kién lén men t8i wu.
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- Str dung phuong phdp qui hoach thuc nghiém Box - Wilson.

2.9. Phuong phap kiém nghiém:

- Ki#m nghiém tinh an toan clia ch€ phdm enzym colagenaza Tinh an toan clia ch&
phdm enzym colagenaza tir B. subtilis FS-2 dugc kiém nghiém theo phuong phép
thudng quy trén dong vat thlr nghiém chuot lang trdng va chudt nhit.

- Thir nghiém hoat tinh phédn gidi protein gy di tng. X 1y gliadin va a- casein vdi
colagenaza. Co chét vi san phdm phan img dugc phéan tich trén SDS-PAGE 12,5% va
duge gii di thir nghie‘;m v6i huyét thanh cua bénh nhan di dng véi gliadin va - casein
trong phan itng ELISA.

2.10. Phuong phap thir doc tinh

- Thir doc tinh cip LDy, theo tieu chudn Dugc dién Viét Nam III trén chuét nhét tring:
dura liéu 25-50 ml/ kg cho vao da day qua 6ng thong va xdc dinh li€u chét 50% (LDsy).
2.11.Phuong phip cam quan

Chi tiéu cam quan cua dich 1én men dugc hoi déng cam quan gdm 5 thanh vién [a
chuyén gia cAm quan dénh gi4 theo phuong phip cho diém d6i véi rugu nhe c6 ga,
TCVN 3215-79.
2.12. Thiét bi :

- Kinh hién vi huynh quang Nikon E 800 (camera Fujix Digital HC-300Zi), Japan.

- T4 nudi ldc 6n nhiét 1575R SL Shel Lab -Sheldon manufacturing inc, USA.

- T &m B12 Heraeus - Kendo Laboratory Products.

- Thiét bi 1én men chim 5 lit New brunswish fermentor, USA.

- M4y ly tam eppendorf 1K15-Sigma laborzentrifuger, Germany;

- Méy ly tam nhiét d6 thdp Allegra TM 64R Centrifuge-Beckman, Germany; va may ly
tam thuong EBA 20-Hettich zentrifuger, Germany.

- Méy so mau quang phé Ultrospec® 2000 UV/Visible Spectrophotometer Amersham
pharmacia biotech, Germany.

- Thiét bi sac ky cot Pharmacia Biotech, Sweden.

- Thiét bi sdc ky HPLC HP Agilent 1100 Series.

- Cot séc ky trao ddi ion : ¢ 4,5cm x 50cm Thugng Hai, Trung Qudc.

- He thdng thiét bi sic ky long cao 4p HPLC, Nhat Ban

- May so mau Genesis, My.

- Day chuyén san xudt bot dinh dudng tr¢ em tai Viéen Cong nghiép thuc phim

- Day chuyén san xuit banh bich quy va keo tai Cong ty thuc phdm Ha Tay
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- Day chuyén san xu4t banh bich quy va keo tai Co s& san xudt banh keo Phic Long

- M6 hinh thiét bi ché bién nudc qua tuoi: N6i hoi 100 kg/ h, mdy loc khung ban, may
xé, mdy cha, mdy ép thuy luc, may déng hoa siéu tdc, mdy ly tdm, may dong hod 4p
sudt cao, mdy ghép mi, thiét bi bai khi, thiét bi chan, cha, ép, ly tam, thiét bi co dac
chan khong, mdy dap niit chai thlty tinhva thanh tring san phdm .

- Thiét bi thuy phan diu phong thi nghiém 13 ¢ot phan tng bing thly tinh ¢é dudng
kinh trong la 1,50&1, chiéu cao cot 25 cm, gém 2 v dé c6 thé diéu chinh nhiét d6 cia
phan ing bang may diéu nhiét. Ddu dua vio cot cling duge gia nhiét trong cot 2 vo
khéc. Thiét bi thuy phan ddu quy mo thuc nghiém dugc thiét k€ va ché tao bing inox
dudng kinh trong la 160mm, dudng kinh ngoai 250mm, chiéu cao c6t 1600mm, nang
sudt thay phan 1kg/ gio.

- M6 hinh thiét bi chung cit va trich ly tinh ddu va nhua ddu hat tiéu tai Vién Cong
nghiép thuc phdm c6 cong xudt 50 kg nguyén liéu/ mé.

- Thiét bi san xudt sird fructoza, san xuft rugu vang bao gdm cdc thiét bi khai thac tan
- dung thiét bi sn cd, thi€t bi san xudt bia du thira vé mlia dong va cdc thiét bi thiét k&

va ch€ tao mdéi cha doanh nghiép ,
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I KET QUA VA BAN LUAN
3.1, Nghién ciru thu nhan 8- glucosidaza va tmg dung dé tang huong dé udng.

3.1.1. Tuyén chon chiing nim méc cé kha nang sinh téng hop B- glucosidaza.

B- glucosidaza 12 mot trong nhitng enzym tham gia trong phifc hé phan huy
xenluloza. D€ so tuyén cédc ching vi sinh vat ¢6 kha nang sinh téng hop B- glucosidaza
cao, hoat d phan huy xenluloza cla cdc chiing duge danh gia theo hoat 36 CMC-aza
khuyéch tdn trén moi truong thach dia CMC. C6 12 chang thir nghiém dugc cung cdp
tt Bo suu tap gidng ciia Vién Cong nghé sinh hoc va Cong nghé thyc phdm, Dai hoc
Bach khoa Ha Noi. Cac chiing gi6ng nay duge cdy truyén tir moi truong git moi
truong trung gian cdm gao: Cam 90%, trdu 10%, ham 4m 60%, hip tiét tring 1 atm/ 1
gid, ty 1é gidng 1 ng giéng/ 4 binh/ 25 g moéi trudng, nusi 30 °C/ trong 5-7 ngay. 0,2
m] dich chiét enzym 3% duoc nhé vao 16 thach CMC dudng kinh 1 cm dé do dudng
kinh vong phan giai xenluloza. K&t qua phan tich cho thdy tdt c& cic chung thu
nghiém déu c6 hoat tinh phan huy xenluloza, tuy nhién trong dé c6 4 chiing cho hoat
tinh CMCaza cao hon ca 12 Phanerochaete chrysosporium BKI1 (c6 ngudn géc tir
Hungari), Aspergillus niger PBC (Phillipin), Aspergillus niger QM va Trichoderma
viride 90 (Phéap). Hoat tinh phian huy CMC phan 4nh su tic dong hiép dong cla phiic
hé xenlulaza (C,, C, va B- glucosidaza). Do vy dya vao két qua nay ta cling chua thé
két luan ching c6 hoat tinh CMC cao nhét ciing s& cho hoat tinh B- glucosidaza cao

nhét. D& lua chon ching c6 kha nang sinh tdng hop B- glucosidaza cao cho cic muc
dich nghién citu ti€p theo clia dé tai, 4 chiing trén dugc nudi c4y trén moéi trudong dich
thé c6 bé sung thém ngudén cacbon 14 ba mia, glucoza, cao ndm men vi mudi khodng.
Chung gdéc sau khi dugc hoat hod va cdy vao moi trudong theo ty 1&é 5%, moi trudng
dugc diéu chinh pH 5,5. Cic ching duge nuéi trong cdc binh tam gidc 250 ml & nhiét
do 30°C trén mdy lac t6c do 200 vong/ phiit. Sau 5 ngiy mau duoc 14y ra ly tam loai
sinh khdi (10.000 vong/ phiit, - 4°C/ 10 phiit). Dich néi duge dem di x4c dinh hoat do
B- glucosidaza. Tir két qua phan tich hoat d¢ B- glucosidaza cla 4 ching nghién ciu
cho thdy ching Aspergillus niger PBC cho kha nang sinh téng hgp B- glucosidaza cao
nhat, dudng kinh vong phéan giai dat 0,62 cm cao hon cédc chiing khac dat 0,36 cm dén
0,54 cm, hoat do enzym dat 3,65 U/ml cao hon cic ching khac dat 2,73 U/ml dén 3,11
U/ml. Aspergillus niger PBC dugc chon dé thu nhn enzym va nghién ctru tiép theo.
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3.1.2. Tim diéu kién t6i wu dé sin xuit enzym B-glucosidaza tir A. niger PBC.
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Hinh 1. Anh hudng ciia méi truimg khodng Hinh 2. Anh huéng ciia nguén cacbon

dén hoat do enzym ﬂ-glucosidtrlza dén qud trinh sinh téng hopB-glucosidaza

Xdc dinh nguon nite: Ching nghién ctu dugc nuéi thir véi hai dich khodng A
va B (khodng A st dung nguén nito 13 mudi amodn cdn khodng B thay bang mudi
nitrat), ngudn cacbon 1a glucoza (10%), pH d4u 5,5, lugng gidng 10%, nhiét do nuéi 30
°C va tdc do ldc 200 vong/ phﬁt. Miu duogc 14y ra hang ngay dé x4dc dinh hoat do. Két
qua cho thdy ngudén nitg amon 11 thich hop hon (Hinh I).

Xdc dinh nguén cacbon: V&i ngudn ba mia, sinh khéi & dang hat rat it, chi y&u
dudi dang dich, hoat d¢ enzym thu dugc kha cao (3,3 U/ ml), thol gian thu enzym nit
xudng con 5 ngay (Hinh 2).

3.1.3. Xay dung quy trinh thu nhén ché phdm B-glucosidaza tix A. niger PBC

Bdng 1. Anh huéng cia nong dé amonsulfat dén hiéu sudt thu hoi B-glucosidaza

Néng do Protein Hoat d6 tong Hoat d6 | Hiéu suit
(NH,),SO, | téngsau | Trudc Sau riéng thu héi
do bao hoa tua tia tua sau tua (%)

(% ) (mg) (U) (U) (U/ mg)
65 3029 693 266.6 0.88 38.4
70 3222 | 693 | 3125 0.97 45.1
75 354.8 693 450.7 1.27 65.0
80 4774 693 530.0 1.11 76.4
85 556.9 693 479.0 0.85 69.1

Két qud thi nghiém cho thdy hiéu sudt thu hoi enzym dat cao nhdt ¢ nong dé
mudi 80% dé bdo hoa. Do d6 ching dugc chon lam tic nhan két tha cho cdc thi

nghiém tiép theo (Bdng 1 va 2). -



Bdng 2. Anh hudng ciia nong dé con dén khd ndng thu hoi B-glucosidaza

] Protein Hoat dé tong ] )
Nong dé , Hoat do Hiéu suat
tong sau | trude tda | sau tha ] .
etanol riéng sau tua | thu héi
tha (U) U)
(% viv) (U/ mg) (%)
(mg)
65 363.6 693 440.0 1.21 63.5
70 370.6 693 478.1 1.29 69.0
75 371.8 693 580.0 1.56 83.7
30 442.2 693 614.6 1.39 88.7
85 519.3 693 555.7 1.07 80.2

Tinh ché B-glucosidaza trén cdc cot sdc ky: Ché phim enzym thu dugc sau két

tha cén & 75% dugc hoa tan trong dém axetat 0,05M, pH 4, 8 theo ty 1¢ 1: 3 va cho qua

cot loc Sephadex G-75. Cac phan doan ¢6 hoat tinh B-glucosidaza cao thu dugc sau séc

ky loc gel Sephadex G-75 dugc tap trung lai va cho qua cot sic ky trao d6i ion DEAE

xenluloza A-30 (Bang 3).

Bdng 3. Hiéu sudt thu héi va mizc do lam sach - glucosidaza

Hoat dé Mirc d¢ | Hiéu
Protein
X tinh suit
Céc budc tinh sach tong Tong Riéng .
sach thu hoi
(mg) (Uy | (U/ mgPr) i
(lan) (%)
Dich enzym thé 3818,0 2100 0,55 1,0 1000
Sau tha cén 75% 1126,7 1757,7 1,56 2,83 837
Sau sic kV Sephadex G75 66,6 1283,1 19,25 350] 73,0
ia;o sic kyDEAE xenluloza 117 5132 44,05 80,0 400
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Hinh 3. Xdy dung qui trinh cong nghé tinh sach - glucosidaza tir A. niger PBC
Dich lén men__, K&t tha cén __, Ly tam 10.000 v/ ph trong 20 phiit, & 4 °C —>Thu
tha—> Hoa tha trd lai trong dém axetat 0,05M, pH4,8—>  Sic ky Sephadex G-75
_» Séc ky DEAE xenluloza A- 50 __, Ch&€phim _, f glucosidaza tinh sach

Nghién citu bdo qudn ché pham B-glucosidaza tir A.niger PBC: Dich enzym
sau két tha cdn dugc bd sung mat s6 chat réi dem di bao quéan & th lanh (4°C). Méu
dugc 18y ra dinh ky va dem x4c dinh hoat d¢. Tir két qua phén tich ta thay khi bd sung
benzoat natri vao thi hoat tinh B- glucosidaza sau 50 ngay bao quan con t6i 83,7%. Véi
CMC, tinh bot, xenlobioza va (NH,),S0,, két qui cho thiy hoat tinh enzym con giit
dugc tuong déi cao, sau 50 ngay béc;. quan con té 87%.

Nghién ciru thu nhdn enzym tir nhdn hat mo: Nhan hat xay tho, déng ho4 siéu
t6c 11.000v/phiit, trich ly bang dém xitrat 0,1M; pH5,4 & 30 °C trong 8 gi®. Ham lugng
enzym trong nhan hat dat khoang 528 U/ g nhan hat.

Hinh 4. Anh hudng clia ch€ d6 chdn mo t6i hoat d6 enzym trong nhan hat
Anh hudng ciia thoi gian chdn:

Thi nghiém duge tién hanh véi 500g
¢ qua dugc chan trong moét lit nude
"""""""""""""""""""""""""""""""" s6i (100°C), thdi gian tr O dén 4
phit. Két qua phan tich cho thdy

Hoat d¢ (UL/mi)

}  hoat tinh cha enzym trong nhan hat
. hdu nhu khong thay déi khi thoi

o051 15 2 25 3 35 4 43 gian chdn kéo dai khéng qua 2 phuit
Thi gian chan (pha
gian n (phit) (Hinh 4)

Hinh 5. Anh hudng néng dé con t6i hiéu sudt thu héi enzym

—h— @50, Tdch chiét enzym khéi nhdn hat:

. == Con tuyst ddi Hai tic nhan két tha 14 amon sunfat
ol m e v con tyet d6i Qua biéu d6 cho
B ol T thily: Ket tha phan dogn v6i téc nhan
vf:f ol lacon cho higu sudt thu héi cao hon so
£2] T o vei ding (NHOSO,, néng do cén
* ‘Z T 70%, hi¢u sufit thu héi 92% (Hink 5).

Con tuyét d6i (% viv)
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Thu nhdn enzym: Ch€ phdm enzym sau két tha cén dugc hoa tan trong dém
xitrat pH 6,2 va dugc sdy phun & cdc ch€ do nhiét do khic nhau. Nhiét do sdy cang
thap thi hoat do enzym cang 6n dinh, khi nhiét d¢ sdy ting lén 60°C hoat d¢ téng chi
con lai 85% so vdi ban ddu. Tuy nhién, ché phdm thu duge khi sdy & nhiét do thdp 40
°C s& con mot lugng 4m kha [6n (>14%) rat khé khan cho qud trinh bao quan sau nay.
Vi vay, nhiét d6 sdy 50 °C dugc lua chon cho quy trinh thu nhan ché phdm (Bdng 4).

Bdng 4. Anh hudng cia nhiét do sdy téi hoat dé enzym

Nhiét 46 siy | Hoat do tdng Hoat do tdng Hoat do Ham
°C) trudc siy ; sau sdy bi gidm am
(Un) Uy (% ) W(%})
40 2000 1880 6 16,0
50 2000 1820 9 12,0
60 2000 1700 15 8,5

3.1.4. Nghién ctru img dung ché pham B- glucosidaza dé tang huong cho rugu

vang va khir ding necta mo.

Tdng huong ruou vang: B8 sung B-glucosidaza vao cic cong doan khdc nhau
khi tién hanh 1én men rugu gdn nhu khong dnh hudng dén qud trinh 1én men ca ndm
men, cdc chi tiéu ddnh gid vé vi, do trong, néng do cén va ham luong axit ¢é trong
ruou thanh phdm déu twong tu nhau (o c6n dao dong trong khodng hep 13,4 - 13,6%
v/ v). Tuy nhién k&t qua phan tich cdm quan cho thdy huong thom ciia reou vang thanh
phdm dugc cai thién nhat khi enzym duge bd sung & cong doan 1én men phu.

Khit ding necta mo: K&t qua phan tich cho thay sau 3 gid thi toan b6 cdc mau
c6 néng do enzym trén 2,94 U/ lit déu khong con chét gdy ding amygdalin (Bdng 5).
Bdng 5. Anh hudng ciia ndng dé enzym va théi gian x@ 1y t6i khd ning

thuy phan amygdalin necta mo

Néng do E (U/ 1it)
\ 0 1,47 2.94 4.41 5.88 7.35
Thai gian (gio)
1 + + + + + +
2 + + + + + +
3 + + + - - -
4 + - - - - -

Ghi chu: (+) Cé vi ding va (-) Khong co vi ddng.
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Tir két qua phan tich ta chon dugc ndng do enzym thich hop cho khir ding necta
mo 13 5.88U/ lit trong thoi gian 2 gid (Bdng 6).

Bdng 6. Anh huéng ciia néng do enzym téi khd ndng thuy phin amygdalin

Largng enzym
0 | 147 2.94 441 5.88 7.35 8.82
(un)
Sau 2 gio xir 1y + + + + - - -

Ghi chii: (+) Cé vi ding va (-) Khong cé vi ding.
3.2. Nghién ciru phan lap va tao ching giong bing k¥ thuat di truvén d€ sinh téng

hop enzym B- galactosidaza c6 hiéu suit cao

3.2.1. Phan lap gen ma hoa PB-galactosidaza bang ky thuat PCR

Quy trinh thi€t k& vecto biéu hién pET-22bLacZ d€ biéu hién trong chiing biéu
hién E. coli BL21 nhu sau: Poan gen LacZ sau khi dugc nhan 1én bang k§ thuat PCR
tlt ADN hé gen cua E. coli ATCC11105 duge xir If bing hai enzym han ché€ Xhol va
Ncol. ADN plasmid pET-22b(+) ciing dugc xir Iy béng 2 enzym nay dé tao ddu tuong
thich. Sau d6 hai san phdm cla phan ting cdt dugc néi lai v6i nhau bing ADN ligaza dé
tao thanh vecto biéu hién pET-22bLacZ.

Vecto biéu hién pET-22b LacZ duoc bién nap vao t€ bao E. coli BL21 dé tao
chiing vi khudn tdi t6 hop mang vecto pET-22bLacZ c¢6 kha ning téng hop cao B-
galactosidaza. E. coli BL21 1a ching d3 bi dot bién mdat gen lon va ompT ma hod cho
proteinaza [70], vi th€ cdc protein ngoai lai sau khi duge téng hop s& khong bi phan
huy bdi protenaza cla co thé chi (Hinh 6 va 7).

Hinh 6. Sdn phdm phdn ting cdt vecto pET-22b(+)
va san phdm PCR nhédn doan gen lacZ

Dudng chay s& 1: Thang ADN chuédn

Pudng chay s6 2: Vecto pET-22b cit bang enzym
han ch& Ncol va Xhol.

Pudng chay s6 3: San phdm PCR
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Hinh 7. Sdn phdm PCR nhdn doan gen
lacZ trén gel agaroza 0,8%

Puong chay 56 1: Thang ADN chudn
Duong chay sé 2: San phdm PCR

3.2.2. Nghién ciru tao chiing vi khudn tii t6 hop mang gen ma héa sinh téng hop
B-galactosidaza
Chon thé bién nap mang vecto biéu hién pET-22bLacZ.:

, Vecto pET-22bLacZ duge bién nap vao vi
1234567851011121314 khuin E. coli BL21 bang phuong phip
xung dién. Sau d6 cdc thé bién nap duge cay
trai trén moi trudng chon loc thach dia LB
chita Amp, X-gal, IPTG cé khang sinh Amp
va 1 & 37 °C qua dem. Trén dia xu4t hién hai

loai khudn lac, khudn lac mau xanh va khudn

Hinh 8. ADN plasmit duoc tach tir . o .
cdc thé bién nap trén gel agaroza 13 mau trang. DAy 13 nhitng khudn lac gom
0,8%

Dudng chay D/C:  pET-22b(+) . L
Dudng chay 1-13: Plasmit tir cac bao khéng mang vecto da bi dp luc chon lgc
vong khudén lac tdi t6 hop khéc nhau

cédc thé bién nap cé chita vecto vi nhiing t€

ampicillin dao thai. Chon ngdu nhién mét s&
khuén lac tdch plasmid dé kiém tra. ADN plasmid duoc tich tir cac khudn lac don va
duge kiém tra bing dién di trén gel agaroza 0,8% (Hinh 8).

Kiém tra thé bién nap chita vecto biéu hién: D€ kiém tra xem cidc ADN
plasmid téch tir cdc khudn lac s6 4, 5, 6, 7 ¢6 chita gen lacZ, ching t6i ti€n hanh cét
céc plasmid nay lai bang hai enzym han ch&€ Ncol va Xhol. Day 1a hai enzym di dugc
ding dé cit va dua gen lacZ vao vecto pET-22b(+) dé tao vécto biéu hién pET-
22bLacZ. két qua kiém tra cho thdy céc plasmid nay c6 thém mot doan chén dii gén 3
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Kb tuong duong vdi kich thudce cla gen lacZ. Nhu vay chiing t61 di dua duge gen lacZ
vao vecto pET-22b (Hinh 9).

Hinh 9. ADN plasmid
1 2 3 4 56 7 8 9 10 dong 56 4, 5, 6, 7 trén gel
agaroza 0,8%.
Pudng chay so 1: Thang
ADN chudn
Puong chay sé 2-5: ADN
plasmid dong s6 4, 5, 6, 7
duge cit bang Ncol va Xhol
Puong chay sé6 6: ADN
plasmid goc
Duong chay s6 7-10: ADN
plasmid tdch tir cdc khudn
lac 4, 5,6, 7.

Kha nang biéu hién B-

+—— pET-22bLacZ galactosidaza trén moi trudng
thach dia: D€ dinh tinh su biéu

| «—— pET-22b(+) hien B- galactosidaza trong vi
khudn E. coli BL21, ching t6i

chon hai dong t€ bao mang

Hinh 10. Dinh tinh su biéu hién pET-22bLacZ cé mau xanh va
gen lacZ trong E. coli BL21 trén
méi trudng thach dia LB ddc chira )
IPTG va X-Gal. 22b(+) ¢6 mau trang cdy vach Ién

moi trudng thach LB chita Amp.
Biéu hién gen lacZ trong méi trudng 16ng: Két qua dién di hinh 7 cho thdy cic
mdu protein tit E. coli BL21 mang pET-22bLacZ sau 1", 2", 3", 4" va 5" cdm tng d3

dong t& bao do6i chimg mang pET-

xudt hién thém mot bang protein 14 116 kDa (Hinh 11).
1 23 45 67 8

KDa Hinh 11. Protein tong s6 cia dong
97 116 E. coli BL21 tdi t6 hop mang gen
2 lacZ
66 3 Puong chay s6 1: Thang protein
: chuédn

Putmg chay s6 2: E. coli BL21 chita
pET-22b(+) dugc cam ing trong 5h.
Puimg chay so0 3 - 8: E. coli BL21
mang pET-22blacZ dugc cam ing
trong Of, 11, 2R, 3k 4h v3 sh
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Tinh sach B-galactosidaza bang phuong phdp sdc ki di luwc: Nhu ta di biét
vecto pET- 22b(+) da dugce thiét k&€ san moét trinh ty ma hod cho sdu axit amin. Histidin
nim lién nhau ngay truéc ving da n6i dé thuan lgi cho viéc tinh sach protein téi t6 hop
vé sau. Khi ta dua doan gen ngoai lai vao ving da n6i thi trinh tu trén s& dugc phién ma
va dich mi cling véi gen ngoai lai, vi vay protein duge t8ng hop sé& 12 mat protein téi td
hgp c6 sdu gdc histidin & phia cdu C.

Phuong phdp tinh sach bang cot Talon dua vao lién két 4i luc gitta ion coban
(Co*) véi vong imidazol cla histidin. Khi cdc histidin & gdn nhau thi lién két giita
chiing véi ion coban cing manh. Protein tdi t6 hop trong vecto pET-22b(+) ¢6 dudi
His-tag v6i sdu histidin lién tuc s€ lién két rdt dac hiéu véi ion coban. Cac phan doan
protein t4i 16 hop dugc thu lai & dang tinh sach. K&t qua san phdm protein tinh sach

duoc kiém trén gel polyacrylamit 10% (Hinh 12).

Hinh 12. Sdn phdm cia céng doan
tinh sach protein trén gel polyacrylamit
12%

Pudng chay sd 1: Protein cba dich chiét tho
trudc khi cho [én cét

Puomg chay s6 2: Protein khong lién két véi ion
Co?* khi cho qua c6t 4i luc

Pudmg chay s 3: Dich rira cot (sau khi rira cic
protein khong dic hiéu)

Pudmg chay so 4: B-galactosidaza dugc tich ra
khai cot

Pudng chay so 5: Thang protein chudn.

v bty e

Tir anh dién di -ta thé’y & dudmg chay s6 4 13 $-galactosidaza tinh sach chi ¢6 mot
bang protein ¢6 kich thudc khd 16n khoang 116 kD. Diéu dé ching to cot Talon c6 di
luc dic hiéu véi B-galactosidaza c¢d thém dudi 1a 6 histidin. Bing phuong phdp
Bradford, chiing toi tinh dugc néng do B-galactosidaza trong dich tinh sach 14: 0,0424
mg/ml hay 9,12 x 10® M. Sau khi xdc dinh dugc néng d6 B-galactosidaza tinh sach,
chidng toi ti€p tuc nghién citu ing dung enzym nay. Sinh téng hop B-galactosidaza tix
chiing vi khuén téi t6 hop E. coli ATCC 11105. Dya vao dudng chuén BSA ta c¢6 thé

dinh luong dugce B-galactosidaza. Po OD 595 nm ta dugc lugng enzym tinh sach 12
0.05 mg/ ml.

3.2.3. Nghién citu xac dinh cic diéu kién cong nghé sian xuit ché phim p-
galactosidaza

Hai chéing vi khuén trén dugc lya chon 1am d6i tugng cho phén nghién ciiu sau.
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Ddéng thoi, thir nghiém kiém tra hoat Iyc enzym tu do trong dich 1én men, & dich
nghién sinh khéi vi khudn di cho thdy & tit ca cdc chling ki€ém tra hoat luc enzym noi
bao cao hon nhiéu so véi enzym ngoai bao va hoat Iuc enzym tang khi kéo dai thot gian
xUr 1y siéu am. T két qua trén cho phép it ra két luan enzym p-galactosidaza 12 enzym
ndi bao lién két trong t&€ bao chat. Mot s6 thuc nghiém xIr 1y tao bién chlng siéu tong
hop bang tia cuc tim d3 dugc trién khai. Tuy nhién chua ¢6 duge két qua mong dai.

Dé tai di trién khai cdc thi nghiém va x& 1y theo phwong phdp quy hoach thyc

nghiém da xdc dinh duoc ham t6i vu la:
Y = 5317,65 + 126,85.X, - 488,72.X, + 74,47.X,.

Trong d6: Y 1a hoat 1 d6 enzym tich tu ; X; 12 ham leong lactoza b6 xung vao dich
thai phomat g/ 1; X, la hAm luong pepton + NH,NO; (i 1é 3:1,41), g/1 N téng; X512
pH moi trudng.

Theo két luan trén, hoat do enzym B-galactosidaza cé thé dat gid tri cuc dai
7.456 MU/ ml, tuong tng v6i ché d6 1én men sit dung dich thai phomat, c6 bé xung
15,4 g/ 1 lactoza, bd xung pepton va NH,NO; (theo ti 1¢ 3:1,41) dé dat ham lugng nito
téng s6 3,022 g/ 1 va diéu chinh pH vé gi4 tri pH 7, ti 1& cdp giéng 5%, nhiét do lén
men 30 °C va két thiic qua trinh sau thdi gian 1én men 12 36 gi& (Hinh 13).

200
150 18
160 RN
140 -
120 §
100 N
s 3
60
40
20
o

@ | Ching BK2
B | =8~ Ching BK4
-Chiing BK41
== Chiing BK8
~¥—Chiing BK15
=8==Chiing BK16
| === Chiing BK32

——Chdng BK47

Hoat Iyc enzym (MU/ml}

0 6 12 24 36 48 60 72
Thisl gian 1&n man [gid)

Hinh 13. Su bién déi hoat lic enzym ctia ching trong qud trinh lén men

Sinh téng hop B-galactosidaza tir chiing ndm mdc tw nhién Aspergillus
aculeatus BK-M4 va P. implicatum BK-M12: D3 phan 1ap dugc 10 ching ndm mdc
khac nhau phan img duong tinh v6i moi trudng X-Gal. Tiép tuc tuyén chon phan 14p lai
thu dugc 6 chang, ky hiéu 1a M,, Mg, M,, M, M, v M,, phéan tng rd nét véi chi thi.
Két qua nghién ctru thu duge cho thdy c6 4 chling ndm mdc M,, Mg, M, va M,, sinh
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t6ng hop enzym PB-galactosidaza bén nhiét hai chiing M, va M, vin thé hién hoat tinh
sau thoi gian phan tng 12 8 gid, trong dé ching M), cé hoat luc cao hon. Két qua
nghién citu hinh thai va dac diém sinh 1y va 4p dung chi tiéu phan loai Raper da cho
phép phan loai dinh tén cho hai chiing la:

+ Ching ndm méc M4 dinh t&n 1a Aspergillus aculeatus BK-M4.

+ Ching nim mdc M12 dinh tén 1a Penicillium implicatum BK-M12.

Tir 1 lit dich 1én men vé6i hoat do enzym 6.420 MU/ ml da thu duge 5,2 g sinh
khoi dong kho véi hoat do 1.012.MU/ mg, b6 xung vio ché phdm sinh khéi dong kho
0,5 g/ 500 ml sita (tuong tng néng doé enzym x&p xi 2.000 MU/ ml). Giit hén hgp phéan
ting & 30 °C, trong 1 giv. Tién hanh xdc dinh ham lugng dudng lactoza va glucoza tai
hai thoi diém trudc va sau khi x& 1y. Két qué thu duge cho thdy ham luong dudng
lactoza di giam déng ké.

3.2.4. Ung dung ché phim enzym B-galactosidaza t4i té hop.

B-galactosidaza t4i t6 hop c6 nguén goc tir vi khudn E. coli ATCC 11105 (do
nhém tic gia Vién Cong nghé Sinh hoc, Vi@n Khoa hoc va Coéng nghé Viét Nam tao
ra) dugc st dung dé xir 1y sita tuoi trong thdi gian 30 phiit & 30°C, v6i néng do enzym
khac nhau: 1, 2, 4, 6, 8 va 10 14n néng 49 co sd tuong Gng véi ndéng do co chit trong
stta troi (méi don vi ndng d6 co s twong tng véi 1 umol lactoza trong sita) di thu
dugc két qua (Bdng 7).

Bdng 7. Su bién doi ham luong duong lactoza trong sita khi xi Iy enzym

B galactosidaza tdi t6 hop tic E. coli ATCC 11105

Noéng dé enzym X 2X 4X 6X 8X | 10X

Ham luong lactoza 69,73 60,07 38,67 28,80 | 12,60 | 7,93
con la% ga)u xur 1y
A :

Nhu vay c6 thé ghi nhan hiéu qua tich cyc d6i véi kha nang sir dung enzym B-
galactosidaza tdi td hop dé Iam giam ham luong dudng lactoza trong sita. Tuy nhién, dé

ing dung cong nghé nay vao san xudt, cn dugc tiép tuc nghién ciiu.
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3.3. Nghién citu_phan lap, tuyén chon va tao ching giéng sinh téng hop enzym

colagenaza va itng dung trong thuc pham.

3.3.1. Phan lap gen ma héa sinh téng hop colagenaza bang kj thuat PCR.

Tdch chiét va lam sach ADN hé gen cua B. subtilis FS-2: T¢& bao vi khudn
dwoc nuéi cdy huyén phil qua dém & giai doan 6n dinh. Mang t€ bao B. subtilis dugc
pha v& bang lysozym. ADN hé gen va cdc chat noi bao duge giai phéng ra khoi t€ bao.
EDTA va proteinaza K 1am bat hoat, loai bé mot s protein ctia vi khudn. Phenol/
chloroform l1am sach céc protein da bi bién tinh ¢6 trong mau. ADN hé gen khong bi
bién tinh va duge tha bang con tuyét d6i. K&t qua tach chiét va 1am sach ADN hé gen
duoc kiém tra bing dién di trén gel argaroza 0,8%.

Xdy dung ngdn hang gen cua B. subtilis FS- 2 va thiét ké vecto pUC18 mang
cdc doan gen cua B. subtilis FS-2 bang ky thudt PCR.

X Iy vecto pUC 18 bdang BamH1: Hn hop phan ting ADN plasmid va enzym
sau khi tron dugc U & 37 °C trong hai gi dé phan tng x4y ra hoan toan. Sau phan tng
san phdm ADN plasmid duoc cho qua cot dé tinh sach ADN nham loai bé nhimg mdu
vun, hod chét thura.

X1z Iy ADN hé gen bang enzym Sau3Al: ADN hé gen cla B. subtilis dugc cét
bang enzym Sau3Al sao cho cdc doan gen c6 kich thudc khoang 3- 8 Kb. Sau d6, céc
doan gen nay dugc tinh sach lai qua cot tinh sach ADN va dugc kiém tra bing dién di
trén gel agaroza 0.8% (Hinh 14).

Hinh 14. Sdn phdm ADN duoc
xu Iy bang enzym han ché

Puong chayl: Bé gen B. subtilis FS-2 cit
bing Sau3Al, thu doan tir 3-8 kb

Puong chay2: Thang ADN chuén

Puong chay3: ADN plasmid pUCI8 bi cit
bang Bam HI

Pua cdc doan gen cua B. subtilis FS-2 vao pUCI8: Cic doan gen cla B.
subtilis FS-2 ¢6 kich thude 3- 8 Kb dugc néi véi pUC18 bang ADN ligaza. Phan (ng
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ghép néi dugc ti€n hanh & nhiét do 16 °C. Sau d6 san phdm néi ghép gen dugc bién nap
vao E. coli DHS5a. Phuong phap bién nap xung dién dugc sir dung nham tang hiéu sudt
cla qud trinh bién nap. San phdm bién nap dugc cdy trai trén moi trudng LB cé chita
Amp , IPTG va Xgal.

Kiém tra chdt luong ngén hang gen: Plasmid tir cdc thé bién nap khdc nhau
duoc tach chiét dé kiém tra kich thuée cha cdc doan gen. Chon ngiu nhién mot s6
khudn lac tring va khuén lac xanh nuéi cdy trong moi trudng LB + Amp & nhiét do
37°C qua dem. Két qua ching t6i thu duge cdc ADN plasmid tdch tir cdc khudn lac
mau tring ¢6 cdc doan gen chén vao. Tuy nhién dé chic chin hon nita ching toi x& 1y
céc plasmid tach tir cac thé bién nap bing cdc ezym han ché dé kiém tra kich thudc clia
doan gen dugc chén vio vecto. Cdc plasmid dugc cét kiém tra bing hai enzym han ché
EcoRI va Hindlll. San phdm sau phan ing cét duoc dién di kiém tra trén gel agaroza
0,8% (Hinh 15).

Két qua dién di trén hinh 15 cho thdy, cdc ADN plasmid tdch tir cdc khuén lac
mdu trdng ¢6 chita cic doan ADN ngiu nhién khic nhau. Nhu vay, chiing t6i da tao
dugc ngan hang gen cla B. subtilis FS-2 trong E. coli DH5a cé chita nhi€éu doan gen
véi kich thuée khac nhau.

1 2 3 4 56 7 8 9 10 11 12

Hinh 15. Sdn pham cdt ADN plasmid tich tic ngan hang gen B. subtillis
bdng hai enzym han ché HindI va EcoRI trén gel agaroza 0.8%
Puong chay 1 va 6: pUC 18;

Puodng chay 2-5 va 8-12: ADN plasmid tich tir khuén lac tring
b/C 7: Thane ADN chuin
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Sang loc dong t& bao E. coli tii té hop:

Chiing t6i tién hanh cdy vach riéng timg khudn lac 1én moi trudng thach dia ¢6
bd sung 0,3% colagen khong tan, U & nhiét d6 30°C qua dém, dat trong ti lanh 2 ngay
sau d6 quan sdt. Nhitng dong c6 kha nang thuy phan colagen thi xung quanh khuén lac
s& xudt hién vong thuy phan. Chiing téi da chon duge 1 dong mong doi.

K&t qua hinh 16 cho thdy dong d6i ching: E. coli DH5a/ pUC18 khong ¢6
vong thuy phan. Dong E. coli DHSa + pUC 18 + doan gen ngoai lai cla B. subtilis FS-
2 xu#it hién vong thuy phankhdrd

bai
chimeg

Dong t€ bao c6

. hoat tinh thuy
phan colagen

Hinh 16. Déne t& bao E. coli tdi té hon o6 khd ndne thiiv phdn colasen

3.3.2. Tim diéu kién t6% wu dé cdc chilng tdi té hop sdn xudt enzym hiéu sudt cao:
Sau khi khéo st diéu kién dé bi€u hién gen, ching t6i dd x4c dinh diéu kién t6i wu
dé tao dugc lugng 16n colagenaza theo quy trinh sau: Nuéi cdy t&€ bao E. coli BL21
mang gen lipA & 37°C,qua dém, trong moi trudng LB bd sung ampicillin 100 pg/ ml.
Hoa lodng 100 I4n dich nuéi cdy qua dém trong moi trudng LB ¢6 chifa Amp. Nuéi lac
ti€p & 37°C trong khoang thoi gian 2- 3 gid. B4 sung PTG dén ndng do cudi cing
1mM nuoi cdy ti€p & 37°C trong 3 git. Thu nhin t€ bao bang li tam. Hoa t& bao vao
dém phosphat 20mM, pH7,4 d€ ph4 t&€ bao va thu enzym.
Kiém tra doan gen cua thé bién nap md hod hoat tinh thuy phdn colagen:
Nhu duge chi ra trén hinh 17, plasmid duge tich tir dong cé kha nang thuy phan
colagen c6 kich thudc cao hon rat nhiéu so véi pUC18. Nhu vay plasmid trong dong c6
kha nang thuy phan colagen chic chin chita mot doan gen mi hoa cho enzym phan cét

colagen. Chiing t6i dat tén cho plasmid nay 12 pUCCol. 1 2
Hinh 17. Plasmid tich tir pUCCol trén gel agaroza 0,8%
Duong 1: ADN plasmid tach tir dong bién nap c6 hoat tinh

thuy phan
Puomg 2: pUCIS8
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Dé khang dinh gen duogc chén trong pUCCol mang gen ma hod cho colagenaza, ching
t6i da tach lai plasmid nay va bién nap lai vao trong t€ bao E.coli DH5a. Két qud cho
thdy: 100% cdc dong té bao bién nap lai c6 khd ndng thuy phdn colagen (Hinh 18).
Doan gen clia B. subtilis FS-2 duoc chén vio trong pUCCol 1a kha 16n nén khong thé
doc trinh tu truc ti€p doan gen tit pUCCol. Vi vay, dé tim hiéu sau vé doan gen d6 va
dinh ra dugc viing gen mi hod cho colagenaza, trude hét chiing t6i phai 14p so do6 cha

mot s6 enzym han ché trén doan gen. plUCCol dugc cit bing nhiéu enzym han ché a

= T4

Hinh 18. 100% dong bién nap
lan 2 déu c6 hoat tinh thuy phén
colagen

khac nhau Kpn 1, Hind 111, Hinc 1, Kpn 1; Sma 1, Hinc 11, Hind 1II; Sma 1, Hind 111;
Nco 1, Hind IIT; Sma 1, Nco I; Nde 1, Sma I; Eco RI va tir két qua ndy chung t6i di [ap
dugc so d6 mot s6 enzym han ché trén doan gen. Tir so d6 enzym han ché, chiing toi da
tdch dong cdc doan nhd ctia doan gien nay va doc trinh tu gen (Hinh 19 va 20).

1 2 3 4 5 6 7 8 9 10

Hinh 19. Két qud xit Iy ADN plasmid bang cdc enzym han ché
Pudng chay 1 : ADN plasmid xir 1y bing Kpn I, Hind I1]
Pudng chay 2 : ADN plasmid xtr Iy bing Kpn I, Hinc 11
Pudng chay 3 : ADN plasmid xir Iy bang Sma I, Hinc 11
Pudng chay 4 : ADN plasmid xtr Iy bing EcoR I, Hind III
Pudng chay 5 : ADN plasmid xr 1y bang Sma I, Hind III
Putng chay 6 : Thang ADN chuédn
Pudng chay 7 : ADN plasmid xr 1y bang Nco I, Hinll [ d6i ching
Pudng chay 8 : ADN plasmid xir ¥ bang Sma I, Nco 1
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puc18 puC 18

Smal Xbal
Kpnl Hinc Il
Sacl Pstl
EcoR | Hind 1l
/ EcoR | EcoR | EcoR |
- 1.3 1.8 2 Smal
; Ncol 2603
0,5
0 0,8 1,6 2,4 . 34k
1,4 26 | !
sall 2.2 . |
Hind 1l Xmal !E ‘
0.6 1 |
Hine Hing 1

2,8 3.3
Ndel Ndel

0 0.4 0,8 1,2 1,6 2 2,4 0,8  3,3kb

Hinh 20. So dé cdc enzym han ché

3.3.3. Xay dung quy trinh thu nhén ché phdm colagenaza tir ching Bacillus
subtilis FS-2 tu nhién.

3.3.3.1. Phdn ldp vi khudn c¢6 nguén goc tu nhién sinh tdng hop colagenaza: Di
khAo sat 26 méu thuc phdm 1én men truyén théng. Tl 11/ 26 méiu duong tinh cho phép
nhin duoc cac khuin lac cé vong thuy phan. 53 khudn lac ¢6 tao vong thuy phan trén
dia thach colagen. Chi ¢6 8/ 53 chiling thé hién hoat tinh colagenaza. Céc khudn lac tao
vong thuy phan con lai ¢6 thé chia cdc vi khudn cé hoat tinh gelatinaza. Ching FS2
duge chon dé nghién ctu tiép do ¢6 hoat tinh phan gii colagen cao (Hinh 21a).

Hinh 21a. Khudn lac FS-2 Hinh 21b. T¢ bao FS-2
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Dinh tén vi khudn: FS-2 la trrc khudn manh, dai 3um, cé mau chdt nhudm
Gram thay d6i theo tudi clia canh trudng, 12 vi khudn Gram duong khi nu6i 24 gidy trén
méi trudmg NA va chuyén sang Gram am khi canh trudng gia (Hinh 21b). FS-2 duoc
dinh tén béng kit dinh tén API 50 CHB cta Biomérieux, Phdp. Két qua khéo sit cdc
dic tinh hinh thdi va phan loai cta FS-2 1a Bacillus subtillis v&i 49 phu hop t61 99,9%
va c¢6 kha nang sinh téng hgp colagenaza cao. Pay 12 mot trong s6 it cdc vi khuén sinh
t6ng hop colagenaza duoc biét chic 12 an todn trong ché bién thuc phdm.
3.3.3.2. Quy trinh sinh tong hop va thu nhdn colagenaza.
- Anh hudng ciia co chat lén sy sinh truong cla vi khudn: Két qua khao sat dnh hudng
cta cdc co chit (hinh 22) cho thdy mrc:t trong cic co chat nghién ctu: Colagen, casein,
gelatin cling v6i glucoza 1% déu c6 thé dung dé chuén bi canh trudng nhan giéng cho
cic thi nghiém ti€p theo.
- Colagenaza dugc t6ng hgp theo nguyén tic cam ing véi cdc co chét gelatin,
polypepton, colagen va dich thuy phén tir gelatin (hinh 22).
- M61 trudng thich hop cho téng hop enzym chita polypepton 0,75% va NaCl 1% (hinh
22). Viéc thu nhan enzym tai gilta pha bdo hoa trén canh trudng gidn doan (hinh 23).

——0%  —W-025% —k—05% —e—075% !
(1]

-0—-1%  —0—25% —o—5%
1.20 g
0.80 g el S
S: :
0.40 g ks
4 gl
0.00 , 0 6 | 12 18 24 30 16 ;g:-
0 12 ] 1 8 24 30 36 Thai gian nudi (h)

Thbl glal'l Huﬁl Cﬁy (h) =COm= OD{660mM) —=-- Proteint (mg/ml) =se=Colagenaza (U/m)

Hinh 22. Su tong hop enzym Hinh 23. Déng thdi tao thanh
phu thudéc polypepton tir gelatin colagenaza tir B. substilis FS-2.

3.3.4. Quy trinh tinh ché enzym colagenaza va dic tinh enzym.

3.3.4.1. Xay dung quy trinh thu nhdn ché phdm enzym tinh khiét: Colagenaza tir

canh trudng B. subtilis FS-2 dugc tinh ché theo quy trinh nhiéu budc lien ti€p (Hinh
24).
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Dich lén men B. subtilis FS-2— Ly tam — Siéu loc YM -10—> DEAE Sepharoza
CL-6B — CM-xenluloza —»Butyl-Toypearl 650M —» SephadexG-75—Dong kho
Hinh 24. So do quy trinh tinh ché colagenaza tir B. subtilis FS-2

Bang cdch lién ti€p phan tich qua cic budc tinh ché nhu dd moé ta & trén, colagenaza
dugc tinh ch€ va phan tich hoan toan khoi cac protein khac. Enzym thu dugc khong
thé hién hoat tinh caseinaza. Colagenaza dugc tinh ché va theo quy trinh trén hoat do
riéng tang 16,5 1dn nhung hiéu sudt thu héi thdp ( 1,9% ).

Do tinh khiét clia colagenaza tinh ché dugc kiém tra bing dién di tréen PAGE 15%.
Dién di d6 cha colagenaza thu nhéin theo quy trinh 1 cho th4dy enzym thu duge 1a mot
protein thudn nh4t (hinh 25).

Dich nuéi cdy B. subtilis FS-2

S l

y tdm
\
Siéu loc Két tha
Lam dong khé

Hinh 25. Dién di do cia Ché phdm enzym
colagenaza tinh khiét tir FS2
Ducng chay 1: collgenaza cii o e 1 s
P & “a Hinh 26. Quy trinh thu héi ché phdm
Duong chay 2: protein marker colagenaza ky thudt

3.3.4.2 Xdy dung quy trinh thu nhdn ché phdm enzym ky thudt: Vi muc tiéu st
dung khéc nhau, colagenaza dugc nghién ctu thu héi dusi dang ché phdm k¥ thuat.
Chiing t6i thlr nghiém song song hai bién phdp thu héi ché phdm k¥ thuat theo so d6
trén hinh 26 (quy trinh A va quy trinh B). Vé&i quy trinh nay, colagenaza duge thu hoi
v6i hiéu suft 50-59%, hoat d6 riéng tang 11,6 14n (hinh 26).

3.3.4.3 Nghién ciru tinh chdt enzym tinh khiét: Phin tom tit cac tinh chit cta
colagenaza tir B. substilis FS-2 dugc trinh biy trong bang 8.
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Bdng 8. Tom tdt cdc tinh chdt cua colagenaza tir B. substilis FS-2.

TT Tinh chit Gia tri
Nhiét d6 t6i uu 50°C
Do én dinh nhiét 60°C (m4t 15% hoat d0),
65 °C (mét 35% hoat d6)
3 pH t61 thich 9
D¢ én dinh pH pHS5-10
4 KLPT 125 kDa
5 Co chét dac hiéu colagen, gelatin

3.3.5. Nghién citu 6n dinh va bio quan ché phim enzym colagenaza

3.3.5.1. Ché dé sdy: Enzym thu dugc dem sdy chan khong & 32°C, hoac sdy dong kho
& ché do -78 °C, 46 chan khong 15 mT. Enzym duoc b8 sung cic chat én dinh & céc
néng d6 va thoi diém khéc nhau sau khi két tha va say so bo dén do 4m 3-4%.

3.3.5.2. Bdo qudn véi chdt 6n dinh la CaCl,va dém Tris- HCI 50 mM: O néng do
35% (w/ w), CaCl, 6n dinh hoat tinh cla colagenaza hi€éu qua nhat, & néng do6 Ca*™ cao
hon thi kha nang hiit nuéc cha ché phdm cling ting 1én, nhung ché phdm c6 thé bi mat
hoat tinh. Con & néng d6 thdp hon ciing c6 thé cho két qua bio quan t6t, nhung khong
dat gfa tri cao, do néng d6 ion Ca™ chua di cho viéc 6n dinh va nang cao hoat tinh clia
enzym,

3.3.5.3. Bdo qudn vdi chdt on dinh la tinh bot bién tinh (TBBT): Su c6 mat cia TBBT
trong ché phdm colagenaza lam ting kha ning 6n dinh cha ch€ phdm enzym da gidp
cho viéc loai bod nudc cé trong enzym va lam cho hoat d¢ ciia enzym tang lén ddng ké.
Vi cdc nong d6 khac nhau cta TBBT b6 sung ciing cho kha nang 6n dinh khéc nhau,
nhimg déu 1am cho hoat d9 enzym ting 1én ding ké theo thdi gian. Néng d6 TBBT
cang cao thi kha ning loai nudc ra khoi enzym cang t6t, giip cho hoat tinh clia enzym
ciing ting theo. Tuy nhién & néng d6 TBBT la 35% (w/w) thi hoat d6 enzym ting lén
mot cich 5 rét va déu theo thdi gian. Hién tuong nay c6 thé duy tri dugc ham luong
nudc thi€t y&u cin cho c4u tric clia phan tit colagenaza.

3.3.5.4. Bdo qudn véi chdt on dinh la chitosan va polyvidon 25: V&i chét bao quan 1a
chitosan va polyvidon 25 thi hiéu sudt bao quan cfing tang theo thoi gian. Tuy nhién

hiéu qua bao quan enzym bang cdc chit nay khong thuc su hiéu qua.
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3.3.5.5. Bdo qudn véi glycerol: Ché phidm enzym duoc bé sung vao glycerol duéi hai
dang. Hén hop duge bio quan & trong cic 6ng nghiém cé ndp day kin & 0 °C. Cdc két
qué kiém tra cho thdy néng dé glycerol 70% cho két qua bao quan én dinh. Trong s&
céc chét én dinh trén, TBBT cho kha nang 6n dinh t6t nhit & néng d6 35%.

3.3.6. Nghién citu éng dung cic ché pham enzym vio san xuit

3.3.6.1. Kiém dinh tinh an todan cia ché phdm enzym: Ch€ phdm enzym k§ thuat
colagenaza tir FS-2 dugc kiém dinh tinh an toan trén dong vat thir nghiém chuot lang va
chuét nhit theo dudng tiéu hod (Trung tim Kiém dinh sinh phdm quéc gia). K&t qua
kiém dinh da khéng dinh tinh an toan ctia ch& phdm enzym tir B. substilis FS-2 ). Nhu
vay ché phdm cé thé duge cho phép st dung cho thuc phidm.

3.3.6.2. Thit nghiém khd ndng phdn gidi colagen: Két qua thuy phan colagen (SPC)
bang colagenaza FS-2 duoc biéu dién trén 12.5% SDS-PAGE (Hinh 27A). Chudi a- va
B cua colagen duogc chi bang mii tén. Colagenaza FS-2 thuy phédn colagen (dudng 3)
sau 6 h nhanh hon céc colagenaza ki€m chimg khéc (dudng 2 va dudmg 4). Két qua nay

chiing minh kha nang thuy phan colagen cua colagenaza FS 2.

A 1 2 3 4 MwkDa B kDa

205

1i6
97

45

Hinh 27. Tinh thuy phdn ddc hiéu cia colagenaza

A: San phim thuy phan colagen bing colagenaza CN2 (duong 2), FS2
(duong 3) M2-4 , (dudng 4) trén SDS-PAGE 12.5% (Nagano et al., 2001)f40].

B: Myofibrillar (dudng 1) va myofibrillar thuy phan vé6i colagenaza FS-2 30

phiit (duong 2), 60 phiit (duong 3) trén SDS-PAGE 15%.
Tinh thuy phan dic hiu cia colagenaza duge ching minh khi colagenaza khong
thuy phan myofibrillar sau 30 va 60 min 0 véi colagenaza (Hinh 27B). Pudng chay 1
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(myofibrin) cho thdy vi tri clia 2 bang protein Ung véi actin va myosin 45 kDa va 205
kDa. Sin phdm thuy phan myofibrin v6i colagenaza (dudng 3 va 4) cho thdy actin va
myosin khong bi thuy phan. Nhu vay st dung colagenaza trong 12m mém thit c6 thé
loai trir cic nhugc diém thudng gap phai khi st dung cdc enzym 1am mém khic.
3.3.6.3. Sit dung colagenaza lam mém thit: K& qua phan tich miu thit bd cap thap (thit
vai) duge xr 1y véi enzym cling cho thiy sau théi gian x@ 1y 30-120 phiit, ham lugng
nhém -NH, cua mdu thir nghiém tang hon so véi miu ddi ching tir 167-1.687 %. Nhu
vdy, viéc thuy phan m& dudng colagen clia colagenaza dugc hé trg boi cdc proteaza khic
¢6 mat trong ché phdm, 1am gi4 tri thit tdng cao so v&i miu khong xtt 1y. Két qua danh
gia cam quan so sdnh cho thdy c6 su khéc biét vé d6 mém clia mAu. Phan giai gan bd
bang colagenaza tir FS-2 cho thdy sau 30-120 phit @ véi enzym, ham lugng nhém -NH,
clia miu thir nghiém ting hon so véi miu d6i chitng 200-1.200%. Piéu nay khing dinh

kha nang st dung colagenaza tit FS-2 cho thuy phan colagen 1am mém thit.

Bdng 9. Bién doi ham luong NH, khi thuy phdn gdn bo bdng colagenaza FS-2

Mau a- NH, (mg/g)
30 min 60 min 90 min
Kiém chitng 0,02 0,02 0,02
Maiu - NH, 0,04 0,08 0,24
mau(%) 200 400 1200

Thit (vai, chanbd) —> Loai bd mang, gain —> Xay nhd 1-2 mm —> Dé qua dém -20°C
Nang nhiét 4°C/4h <= '
Gia vi b6 sung — Phéi tron < Colagenaza
Phan tng 11-15°C/1h
" T
Nhéi xdc xich Dinh lugng, dinh hinh bitet
Sdy Déng géi chan khong

v l

B&o quén sidn phdm Bao quén san phim

Hinh 28. So dé quy trinh tao sdn phdm thit bo bdng colagenaza
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3.3.6.4. Thit nghiém khd ndng phdn gidi colagen da cd cua enzym va FS2

Két qua cho thay kha niang phan giai da cd cha vi khudn B. substilis FS-2 trong chugp
cd khong cao. So v6i miu ddi chimg ham luong axit amin ting khong dang ké (hinh
18A) va da c4 ciing khong bj thay déi nhiéu. Bé mit da vin con nhitng 1ép nhay bén
ngoai. Hién tuong nay 6 thé duge gidi thich 1a do néng do muéi qué cao trong chugp
c4 da dc ch€ kha nang sinh tdng hop colagenaza trong chugp. & mau c6 bd sung
colagenaza ham luong axit amin tdng lén ddng k€ so véi miu d6i ching. R3 rang,
colagenaza da hoat dong tdt trong moi trudmg ¢6 ndng déo mudi cao. Piéu ndy md ra
kha ning sir dung colagenaza vao khau loc dé gidm bét khé khan déng thdi rit ngén
thdi gian sdn xuat nudc mim. Sau khi bé sung, colagenaza hoat dong t6t sau khoéng
thoi gian 24- 48 gidy. Vay trong sén xudt nudc mim mudn dat hiéu qua xi 1y cao ta c6
thé két hop ca 2 phuong phap: Bd sung B. substilis FS-2 vio giai doan ddu clia cong

doan mudi cd va & giai doan cudi cia qu4 trinh nay thi bd sung colagenaza (hinh 27B).

Kha ning phén gidi da c4 cla vi khudn B. substilis FS-2 trong chugp cd khong cao. So
véi véi mau d6i chiing ham [uong axit amin tang khong ddng ké va da cd ciing khong
bi bi€n d6i nhiéu. Dung dich enzym colagenaza clia FS-2 b8 sung vao da cd cho thdy
mau da cd mat di cdc cdu tric soi ngang, din n& I6n m4t sac t6 va din bi mong di,

trong suot.

3.3.6.5. Khd ndng su dung colagenaza trong phdn gidi mét sé protein di tdng:
Gliadin va o,- casein dugc st dung trong thi nghiém phan gidi bdi colagenaza clia B.
subtilis FS-2 véi vai trd céc co chat protein ¢6 kha nang gay di tng dé thir nghiém kha
nang lam gidm tinh gay di ing clia enzym. C4c hén hop phan tng trong dém phophat
natri 0,1 M, pH 7, véi ty 1€ enzym/ co chdt 1a 1/ 100 duge 0 & 37 °C trong 24 gity trén
mdy lic ngang. Mau d6i ching 13 mot hén hop tuong tu khi thay dung dich enzym
bang dung dich dém. S&n phim phan tng dugc phéan tich trén SDS-PAGE ndng do
12,5%. Sau 24 gi& x@ 1y v6i enzym khong thé hién trén dién di d6 cdc bang protein cla
gliadin va o,- casein. Colagenaza c6 kha ning bién d6i cdu tric cdc protein niy, phan
giai cdc co chat di ing va tdi k&t hop tao thanh hop chét cé khéi lugng phan tir cao hon
ma khong phan giai téi axit amin sau 24 gio thi nghiém. Céc san phdm phan giai
gliadin va o,- casein bdi colagenaza tit B. subtilis FS-2 dugce g thir nghiém véi huyét

thanh clia céc bénh nhan di Gng v6i san phdm sita va bot my trong phan tng ELISA.
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Theo dénh gid néu gia tri do dugce cla phan ing mién dich ELISA cho gid tri nho
hon 0,05 (do tai budc séng 490 nm) thi san phdm thir nghiém khéng cé tinh di ing. Két
qua thir nghiém ELISA véi san phdm phan giai bdi colagenaza sau 24 g& cha ca gliadin
va a,- casein déu cho gid tri nho hon 0,05 trong khi thir nghiém véi gliadin va o,-
casein ¢ miu d6i chimg tai 0 gitr va 24 gid cho két qua 16n hon 2,0. Nhu vy sau khi
duge xir Iy 24 gid v6i colagenaza cha B. subtilis FS-2, cc san phdm phén giai cla

protein di ing nghién ctu khong codn thé hién tinh gay di dng.

K&t qua thi nghiém da chimg minh kha nang s dung colagenaza thu dugc tir B.
substilis FS-2 trong viéc cai thién tinh chat gay di ing chia mét s6 thuc phdm gay di
tng nghién ctu théng qua Xhd ning ph4n cit han ché dic hiéu cta ban than
colagenaza. Ching t6i ti€n hanh thir nghiém san xuit moét s& san phdm tir thit bd cap
thdp chida nhiéu colagen (xdc xich ti thit vai, thit ¢d, bi tét thit vai), x& Iy véi
colagenaza clia FS-2 trong 60 phiit & nhiét do 11°C. Ké&t qua thuc nghiém cho thdy c6
su khic biét v& ham luong -NH, clia miu xit 1y so véi d6i ching (tang twong tng 12 7,5
va 17%).

3.4. Cong nghé va thiét bi ché bién ndng san bing enzym

Pd xdy dung duoc 22 qui trinh céng nghé sinh tong hop, thu hoi, tach chiét,
bdo qudn va itng dung enzym trong ché bién nong sdn thuc phdm: B-glucosidaza, B-
galactosidaza, colagenaza, fructosiltransferaza va lipaza tir chiing vi sinh vat tu nhién,
chiing t4i t6 hop ADN va img dung clia chiing.

Dd xdy dung duoc 5 mé hinh thiét bi éng dung enzym ¢ qui mé xudng thuc
nghiém va sdn xudt cong nghiép: San xuat sir¢ fructoza 42%, qui mo coéng nghiép,
san lugng 2 t4n/ ngly tai Cong ty Cé phdn thuc phdm Minh Dwong, Ha Tay; S& dung
enzym pectinaza trong san xudt nudc qua tuoi, nudc qua trong va nudc qua ¢o dic tai
Cong ty C8 phan thuc phdm Bic Giang, Cong ty Thuc phim Péng Giao va nudc qla
1én men Cider; St dung c-amylaza Termamyl d€ nang cao hiéu sudt trich ly va tinh ché
dau hat tiéu; Sir dung enzym lipaza san xudt ddu béo va vién nang mém Hypochol giau
axit béo khéng no. D nghién citu hoan thién cong nghé va mo hinh thiét bi lén men
rugu vang chét lugng cao va chuyén giao cong nghé cho san xuit cong nghiép tai Cong
ty Pudng Bién Hoa, Cong ty Bia Quang Ninh va Cong ty Bia Habada, Bic Giang.

D4 hoan thién cdc quy trinh cong nghé va thiét bi san xudt dé udng mdi tir hat dau

tuong, hat dai mach ndy mam, nudc rau va nudc qua lén men c6 do rugu thip.
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3.5. Hoan thién cong nghé va xay dung mo hinh thiét bi san xuit siro Fructoza tir

tinh bot diing phuong phap enzym glucoisomeraza cé dinh

3.5.1. Nghién ciru hoan thién céc diéu kién cong nghé cho qua trinh chuyén hoa

tinh bét thanh glucoza lam nguyén liéu cho sdn xuat sird fructoza

Pé c6 thé str dung sir6 glucoza 1am nguyén liéu cho san xudt sir6 fructoza, sird
glucoza phéai ¢6 ham lugng glucoza cao nhdm ting kha nang hoat dong clia enzym c6
dinh. Vi vay cén tién hanh nghién cttu xdc dinh mét s6 thong s6 ky thuat cho phit hop
véi cong nghé nhu: Néng do dich tinh bot (goi la sita bot), ty 1& enzym dich hod va
enzym dudng hod. Hién tai trén thi trudng ¢ cac ch€ phdm enzym thuy phan tinh bot
¢6 hoat lyc cao 1a Termamyl va AMG clia hing NOVO, Dan Mach c¢6 thé dung dé
nang cao chat lugng sird glucoza. Cac thi nghiém xdc dinh cdc diéu kién t6i wu vé cong
nghé dugce tién hanh véi cac enzym nay.

Xdc dinh nong dé dich tinh bot: Enzym hoat dong t6t khi néng do co chat
thich hop. Thi nghiém duoc ti€n hanh véi cdc ndng do dich tinh bot khdc nhau (Bang
10).

Bdng 10. Anh huéng cia néng do co chdt doi véi qud trinh thuy phdn tinh bét

STT Nong dé co chat (%) DE dich hoa DE duong hoa
1 15 21,5 92,7
2 20 12,9 95,6
3 30 15,2 96,1
4 35 9,5 94,2

Nhu vay néu sir dung enzym Termamyl 120L, ndng d¢ dich tinh bot ¢6 thé nang
lén dén 30% va DE dudng hoa dat duge cao 96,1%.

Xdc dinh luong enzym dich hod thich hop nhdt. Lugng enzym Termamyl
120L str dung cho qué trinh dich hod duoc xic dinh & diéu kién pH 6, nhiét do 95°C,
thoi gian dich hod 30 phit, néng do dich bot 30% (Bdng 11). Enzym dudng hoa 13
enzym glucoamilaza, kha nang hoat dong t6t nhét trén co chit 13 dextrin phan tir ngén.
T6c do thuy phan dextrin nhanh gdp 6 14n so véi t6c do thuy phan maltoza. Vi vay, DE
dich hod khong nén qud cao dnh hudng t6i thdi gian dudng hod. K&t qua thu duge cling
chi ra rang v&i DE dich hod dat 15,65 thi DE dudng hoa 12 96,5 va véi DE dich hod dat
18,59 thi DE dudng hod ciing chi dat 1a 96,8, ma lugng enzym st dung Jai nhiéu hon.
Vi vay, luong enzym Termamy! dung t6t nhat 14 0,1% so v6i lugng tinh bot (Bdng 11).
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Bdng 11. Xdc dinh ty lé Termamyl 120L thich hop nhdt cho quad trinh dich hod

STT Ty Ié enzym DE dich hoa DE dudng hoa
(%) (%) (%)
1 0,04 8,02 87,4
2 0,06 10,86 91,2
3 0,08 12,89 96,4
4 0,10 15,65 96,5
5 0,12 18,59 96,8

Xdc dinh ty Ié enzym thich hop nhdt cho qud trinh duong hod: AMG
(amiloglucosidaza) 1a enzym dugce st dung cho qud trinh dudng hod. Thi nghiém dugc
tién hanh x4c dinh ty 16 AMG thich hop, di dé chuyén ho4 tinh bot thanh glucoza véi
hiéu sudt cao nhit ma tiét kiém duogc enzym (Bdng 12).

Bdng 12. Xdc dinh t5 16 AMG thich hop nhdt cho qud trinh duong hod

STT Ty 1¢ enzym AMG (%) DE dudong hoa
1 0,06 73,12
2 0,08 86,91
3 0,10 95,72
4 0,12 96,28
5 0,15 96,59

Trong diéu kién dudng hoi véi pH 4,5, DE dich hoa 13, thdi gian dudng hod 48
gi%y, nhiét do 60 °C thi ty 1é enzym AMG thich hop nh#t 13 0,1%. O ty I¢ nay DE dudng
hod dat >95% sau 48 gi& thuy phan.

3.5.2. Nghién ciru ing dung enzym glucoisomeraza cé dinh dé chuyén hoa glucoza
thanh fructoza.

Quéa trinh déng phan st dung enzym c6 dinh Sweetzym T 12 ché phim
glucoisomeraza do hing NOVO, Dan Mach san xudt. Qué trinh dong phan hod dugc
tién hanh véi 1 hé théng lién tuc trong cgt phan ung c6é chda hat enzym
glucoisomeraza c6 dinh. Do vay truéc khi ti€n hanh déng phan hod cdn chuén bi dich
dutng glucoza va chudn bi cot déng phan.
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Chudn bi dich duong dé chuyén hod: Mot cot phan tng chita enzym Sweetzym
T ¢6 dinh duogc sir dung trong thoi gian dai nén mot luong 16n dich dudng chay qua 16p
enzym trong cot déng phén theo thdi gian tich tu lai chdt bin, mic du khéi lugng it
nhung c6 thé dua dén giam tdi tho clia enzym c6 dinh. Mot vai loai chat ban c6 thé
giy mdt hoat tinh clia enzym hodc ¢6 thé chdt bdn dinh bam vio hat enzym, dén din
che phli bé mat hoat dong clia enzym, dé dat dugc tudi tho enzym tot nhét va nong do
fructoza cao thi yéu cau dich dudng sach c¢6 do tinh khi€t cao, gid tri DE dudng hod
cao, ndng do sir6 glucoza thich hop.

Ion Mg**, Ca™ trong dich dudng 1am gia tang hoat tinh va 12 chat 6n dinh cho
enzym. Ham luong Mg™ duoc b6 sung vao dich dudng con tuy thudc vio su hién dién
clia Ca™. Tai mot ham luong 1 ppm Ca®** hay thdp hon trong dich glucoza, gia tang
ham luong Mg?* 14 45 ppm ( tic 12 0,6 g MgSO,. 7 H,0O/ 1 lit dich ).

Dich dudng dinh muic dé€n mét lit dun séi trong 10 phiit. Can 0,6 gam MgSQO,. 7
H,0 cho vao khufly déu va ti€p tuc dun soi cdch thuy khodng 10-15 phit. Sau dé dé
ngudi va chinh pH bang Na,CO, hodc NaHCO, t6i pH 7,3- 7,5 (do tai nhiét do6 phong).
Enzym glucoisomeraza & dang ¢6 dinh dang hat kho, hinh try, mau nau kich thudc 0,3-
1 mm ti trong 0,33 g/ ml. Vi nhitng tinh chit trén cGia enzym nén truéc khi dua vio c6t
cin ngam enzym trong dich dudng khodng 20-30 phit véi muc dich cho cédc hat enzym
truong nd déu. Lugng enzym thich hop véi chiéu dai cot thigt k& cho phong thi nghiém.

Chudn bi cét dong phdn (trong phong thi nghiém): Sweetzym T duoc sit dung
trong qud trinh dong phan & dang cd dinh. Cho nén chudn bi cot déng phan 1a cdn thiét.
Hé théng phan tng déng phin bao gém codt déng phan dai 40 cm, dudng kinh 2,2 cm
dit trong th 6n dinh nhiét (muc dich dé duy tri nhiét do trong suét thoi gian déng
phan). Phia trén c6t déng phan ndi véi binh chita dich dudng bang mot dudng 6ng dén.
Phia duéi cling ding m¢t 6ng din néi cot dong phén ra phia ngoai, thu nhan sén phdm
& phia ngoai. Nhu vay dich dudng theo 6ng din phia trén chay vao ¢4t déng phan, phan
tlr dudng glucoza di qua tdng 16p enzym c@ dinh, ti€p xiic véi enzym va duoc chuyén
hoa thanh fructoza. Sau dé di ra ngoai theo 6ng din phia dudi.

Anh huéng ciia cdc yéu 16 dén hiéu sudt chuyén hod: Phan tng chuyén hod D-
glucoza thanh D-fructoza duéi tic dung clia Sweetzym T phu thudc vao nhiéu yéu t§
nhi: Nong d6 enzym, ban chit va ndng do co chit phan ting (dich dudng glucoza),
nhiét d6, pH, cdc ton kim loat, téc do dong chay.
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Anh huéng téc dé dong chdy: Trong qué trinh déng phan dich glucoza chay
qua cot déng phan chita enzym glucoisomeraza ¢6 dinh dugc chuyén hod thanh
fructoza. Khi tSc d6 dong chdy nhanh dén t6i hiéu sudt chuyén hod kém, vi cdc phan tir
glucoza chura kip phan tng. Khi t6c do dong chdy cham thi hiéu sudt chuyén hod cao
nhung ning sudt thap. Vi vay cén xédc dinh t6c do dong chay thich hop sao cho dich thu
dugc ¢é ham luong dudmg fructoza cao (Bdng 13).

Néu tang t6c d6 dong thi ham luong fructoza tao thanh giam, ching té t6c do
dong cao nhiéu phan t&r dudng glucoza chay qua tdng 16p enzym c6 dinh khong duge
ti€p xtic hodc thdi gian ti€p xiic v6i enzym khong du dé thyuc hiénphén ting chuyén hoa
thanh fructoza. !

Tuy nhién néu duy tri téc do dong qud th&p, hdm luong fructoza thu dugc tuy
cao nhung nang suét chuyén ho4 thap thu dugc khong cao, lam tiang gid thanh siro san
phdm. Nhu vay duy tri t6c d6 dong chy & 8-15 ml/ phiit 1a thich hop nhat.

Bdng 13. Xdc dinh téc dé dong chdy thich hop

STT Taoc dé dong chay Sé do Ham higng
( ml/phiit) trén may ek (D% Fructoza ( %)
1 5 0,482 42,9
2 8 0,466 42,4
3 12 0,452 41,6
4 15 0,431 41,1
5 18 0,398 37,9
6 20 0,374 36,1
7 25 0,324 30,5

Anh hudng cia néng dé dich duong glucoza dén hiéu sudt chuyén hod: D&
dat duogc hiéu sust chuyén hod cao ciing nhu van t6c phan ting 16n nhit, cdn x4c dinh
khodng ndng do co chét thich hgp nhit .

Qua trinh d6éng phan véi khdi lugng enzym 30 gam, DE dudng hoad: > 98%,
dudng kinh cot déng phén 2,5 cm, chiéu dai cot: 40 cm, nhiét d6 déng phan: 60 °C, pH
7,3, toc d6 dong chay 10 ml/ phit. Tir k&t qua cho thdy: Néng do dudmg glucoza anh
hudng manh dén hiéu suit tao thanh fructoza (Bdng 14).
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Bdng 14. Anh huéng ciia néng do co chét dén hiéu sudt chuyén hod

T Néng do dich duong So do trén may ek Nong do fructoza
T ("Bx) (D% (%)
1 30 0,398 423
2 36 0,446 42,2
3 40 0,53 43,1
4 45 0,467 42,5
5 50 0,402 38,3
6 55 0,351 30,9

Noéng dé dudng tang kéo theo van t6¢ tao thanh fructoza ciing tang. Van t8c
phan tung ti 1& thuin véi ndng do ch4t tham gia phan tng. Tuy nhién néu néng do
dudng qua cao (> 50°Bx) din dén lam gidm kha nang khuéch tdn cla cdc phén tir
dudng glucoza téi trung tdm hoat dong clia enzym, hon nita néng d6 co chét qua dic
lam enzym hoat dong khé khan nén giam hoat tinh clia enzym. Do d6 néng d6 fructoza
tao thanh sau qu4 trinh chuyén hod khong cao. Ngugc lai néu néng do dudng qud lodng
s& khong dat ty 1& tot nhat gita enzym va co chat. Mat khac con [am gia tang sy nhiém
khufn, anh huéng dén pH déng phan (lam gidm pH). Qua nghién cttu anh hudng clia
néng d6 dudng glucoza trong dung dich dén s tao thanh fructoza cho thdy: DE dat
duoc nong do fructoza (40- 42%) va mai trudng tSt cho enzym hoat dong thi néng do
dich glucoza 40- 45°Bx 1a phi hgp nhét.

Anh huéng ciia nhiét dg trong coét phdn dng tdi hoat luc cia enzym: Hoat luc

enzym dugc xdc dinh bdi van téc cla su bién d6i glucoza thanh fructoza trong thoi gian
nhét dinh. D¢ én dinh phan 4nh kh4 ning clia enzym d€ giit hoat tinh trong thdi gian
san xudt 1a két qua giira hiéu qué cla hoat tinh va do 6n dinh clta enzym.
Nhiét do 1a yé€u t6 anh hudng nhiéu dén hoat tinh va d6 én dinh cling nhu tao san phdm
phu.Nhiét d¢6 doéng phan cao din dén lam gia ting van tdc bién déi glucoza thanh
fructoza. Péng thdi do On dinh cla enzym gidm vi nhiét d6 cao Iam gidm tudi tho cla
enzym. Nhiét d6 dong phan thdp din dén d6 6n dinh clia enzym giit dugc trong thoi
gian san xudt dai hon, tuy nhién néng do fructoza tao dugc khong cao déng thoi nhiét |
do thap dé bi nhiém vi sinh vat. Vi viy nhiét do duge duy tri & 55- 60°C 14 thudn loi
nhdt cho hoat dong clha enzym (Bdng I15).
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Bdng 15. Anh huong cvia nhiét do lén hoat lue va d6 on dinh ciia enzym

t0 20 30 40 50 60
Ngay
50 39,0 39,3 39,1 39,3 39,2
60 42.6 420 41,5 42.0 40,0
80 473 41,0 38,1 41,0 36,2

3.5.3. Nghién ciu cic phuong phip lam sach dich sird fructoza 42%

Dich dudng thu héi dugc sau qud trinh chuyén hod ¢é mau vang sdm va chita
mot s6 ion kim loai do d6 cin 12m sach dich. Lam sach dich dudng fructoza dugce ti€n
hanh béng céch sir dung than hoat tinh va nhua trao déi ion.

Tdy mau dung dich bdng than hoat tinh: Dung dich dudng fructoza thu héi
duoc sau qué trinh chuyén ho4 dem co dic dén 50 °Bx. Sau d6 tdy mau bang than hoat
tinh & 80 °C trong thoi gian 30 phiit. Loc loai bd than bing may ép loc khung ban, véi
ti 1& than hoat tinh 14 0,7% va thdi gian tdy mau 12 30 phit, & nhiét do 80 °C. Dich
dudng sau khi Ioc ¢6 mau vanh nhat, trong suét dugc chuyén sang trao déi ion.

Bdng I6. Anh hudng cita 1 Ié than hoat tinh t6i chdt luong dich duong.

STT Ti I1é than Mau dich duong Do trong cuia dich
(%) sau khi loc sau khi loc
1 0 Vang sdm Trong
2 0,5 Vang nhat Trong
3 0,7 Vang nhat dén tring Trong

Lam sach dich bing nhya trao déi ion ion. Dich dudng & 50 °Bx cho chiy qua hai cot
chifa nhya cation va anion, dudng kinh c6t 2 cm, chiéu dai 16p nhya trao ddéi ion 1a 60
cm, kh6i lugng trao ddi 1a 20 gam. Phéi khéng ché nhiét d6 dich nim trong khoéng 40-
45%, dé gidm d¢ nhét cha dich dam bao duge téc d6 dong chay. Sird fructoza thu duoc
c6 mau vang nhat, trong, khong mui va do ngot cao.

3.5.4. Nghién citu thu hoéi va bao quan siro fructoza 42%

Do tinh chét ciia fructoza ¢6 kha ndng hiit 4m 16n nén sir6 fructoza 42% cén dugc bao
quan trong cic thiing c6 giodng kin, tranh sy xam nh4p cla hoi nuéc. PE bao quén sird
fructoza trong thdi gian dai, cdn ti€n hanh c6 dic mot dén néng do 70 °Bx, sau dé theo
doi thoi gian bdo quan san phim (Bang 17). Qué trinh bdo quan dugc thuc hién trong
lo thuy tinh c6 nép day kin vk can nhua dé & nhiét 46 moi trudng, sau dé theo déi chét
lugng sird fructoza 42%.
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Bang 1 7.Anh hwéng ciia bao bi va thoi gian bdo qudn téi chdt lugng sird fructoza 42%

Bao bi Thoi gian(Thang) ]
11 2(3:¢i41 5161718191011 12
Lo thuy tinh trang + |+ |+ |+ 1+l + ]+ ]+ +1-1- -
Can nhua mau + |+ i+ |+ + |+ + ]+ +1+ 1+ -

Ghi chii:(+)Chat lugng én dinh, dich giit duoc chdt luong ban ddu, (-) dich cé thay déi
vé chdt luong

K&t qua cho thdy d6i véi lo thuy tinh tring, sau 9 thing bao quan mau sic clia
dich bit ddu c6 su bién déi dich tr& nén sdm mau hon, tuy nhién d¢ ngot cia dich
khong bi gidm. Con d6i véi can nhua, mau cua dich sau 11 thadng mdi cé hién tuong
s&m mau. Vi vay dé bao quan dich t6t cdn st dung bao bi ¢6 mau t6i, néu d€ 1au cdn bd
sung chit én dinh mau,

3.5.5. Xdy dung mo hinh day truyén cong nghé va thiét bi sdn xudt fructoza 42%.

Xdc dinh kich thudc cot dong phédn thich hop ( quy mé phong thi nghiém)

Trong qua trinh chuyén hod, chiing 16i ¢6 dinh lugng enzym chuyén hod, vi vay
cin chon lua cot ddng phan véi dudng kinh, chiéu dai cét sao cho phil hop véi luong
enzym c6 dinh d6. Dé dat néng d¢ fructoza cao ching t6i tién hanh thi nghiém trong
cing mot diéu kién ddng phan nhung dudng kinh cot thay déi (Bdng 18).

Diéu kién déng phan: Néng do glucoza: 40%; pH = 7,5; nhiét do: 60 °C; khai
lugng enzym 30 gam, t6c do dong chdy 10 mi/ phit, chiéu dai cot: 40cm. Tir két qua
bang trén cho thdy: Vi cling mot khdi lugng enzym 30 gam va chiéu dii cot bang
nhau thi do dai clia tdng I6p enzym phu thuoc vao dudng kinh cot.

Puodng kinh cot cang 16n thi chiéu dai tAng 16p enzym c6t cang mong. Nguoc lai
dudng kinh ¢t cang nho thi chiéu dai tdng 16p enzym cang day. Dich glucoza chay qua.
tdng 16p enzym day thi xdc sudt cdc phan tit glucoza dugc chuyén hod nhiéu hon 13
chay qua ting 16p enzym mong.

Bdng 18. Xdc dinh duong kinh cét dong phdn mé hinh phong thi nghiém..

STT Puang kinh cét So do trén may ek | Ham luong fructoza
(cm) (D% (%)
1 18 0,470 44.9
2 2,2 0,642 44,0
3 2,5 0,384 37,8
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Nhu vay véi duong kinh cot nho, thi glucoza chdy qua ting 16p enzym ddy din
dén hiéu suit chuyén ho4 thanh fructoza cao. Nguoc lai véi dudng kinh c6t to thi dich
glucoza chay qua tdng 16p enzym mong, din dén néng do fructoza tao thanh thap. Tuy
nhién néu dudng kinh cot qua nhd dé gay khé khan cho ta trong viéc dua enzym vao
cot va 1dy enzym ra khoi cot. Do vay trong qud trinh chuyén hod trong phong thi
nghiém chiing t6i st dung cdt ddng phan dudng kinh 2,2cm, chiéu dai cot 40cm.

Enzym sit dung dé chuyén hod glucoza thanh fructoza 12 glucoisomeraza & dang
¢ dinh, do d6 qua trinh chuyén hod dién ra bén trong cot déng phan. Khi trién khai
san xuét thir nghiém chiing toi sir dung ché phdm Sweetzym T ¢ ban trén thi trudng,
ché phdm Sweetzym T gid thanh cao 1'1'hu'ng c6 hoat luc cao va tudi tho enzym dai néu
dam bao dugc cdc diéu kién k¥ thuat trong san xudt [5]. Thiét k€ cot déng phan 1a moét
buéc quan trong, vi dé chuyén hod glucoza thanh fructoza ¢é ham luong 42 % doi hoi
cot dong phan phdi ddm bdo cdc diéu kién: Van ddu vao va van ddu ra c6 thé diéu
chinh duge téc d¢ dong chay, gilt dwoc nhiét do én dinh, chiéu cao c6t phit hgp véi nha
xudng san xuft, duong kinh c6t thich hop vdi cong sudt thiét k€ clha mébi nha mdy va
¢6 kinh quan sat mtc dich trén dinh c¢6t. Tuy thudc vao cdc nha mdy voi cong sudt
khdc nhau cé thé thiét k& cot déng phan cho phit hop. Ching t6i dd nghién ciu thiét k&
cOt déng phan cho nha mdy ¢6 cong sudt thiét k€ 2 tdn san phdm/ ngay. M6 hinh thiét
k& ndy dd duge dp dung trién khai sin xudt thir tai Cong ty Cé phan thuc phdm Minh
Duong, Ha Tay. Kich thudc cot déng phan véi cong sudt thiét ké 2 tdn sdn pham/ ngdy:
Puong kinh ¢t 0,3 m, chiéu cao cot 1,4 m, chi€u cao 16p enzym 1,0 m, s8 luong cot 2
chiéc, thiing chia san phdm 30m®, Iugng enzym dua vao cot 22 kg.

Qua trién khai san xudt thir chiing t6i thdy m6 hinh thiét k& cot déng phan trén
la rat phi hop. N&u chiéu cao cot qud cao din dén dich dudng hru lai lau trong c6t
déng phan anh huéng dén mau sic cla san phdm, ngodi ra dudng kinh cot nhd rat khé
khan trong viéc dua enzym vao va thdo enzym ra khoi cot. Nguoc lai, néu chiéu dat cot
qud thdp va dudng kinh cot 16n thi dich dudng glucoza chdy qua 16n enzym moéng do
vy cic phan tir glucoza khong du thdi gian dé chuyén hog thanh fructoza.

Dé chuyén hod tir glucoza thanh fructoza dat két qua t6t doi hdi cic diéu kién
k¥ thuat céa qua trinh chuyén hoa phai hét siic nghiém ngit nhu do tinh khiét cao cia
duong glucoza, d6 sach cta dich dudng, pH ddu vao va nhiét do déng phan. Vi vay
trién khai san xudt sird fructoza trén quy mé cong nghiép cin xdc dinh cdc didu kién
ky thuat cho qué trinh chuyén hod glucoza thanh fructoza. Qua xéc dinh cic diéu kién
ky thuat trong phong thi nghiém chiing t6i thu dugc két qua (Bdng 19).
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Bdng 19. Cdc diéu kién ky thudt ciia qud trinh chuyén hod glucoza thanh fructoza

Pieu kién ky thuat Két qua
- budng khit ( DE) > 95%
- pH dau vao 7-8
-pH ddura 6,5-7,5
- Nhiét do trong cot phan ting 55- 65°C ( nhiét d6 t6i wu 60°C)
- Né6ng d¢ dich dudng glucoza 35-55% ( t61 wu : 40%)

Nghién citu xdc dinh téc do dong chdy thich hop trong qud trinh chuyén hod:

T&c dd dong chay ¢6 anh hudng 1én d&€n ham lugng fructoza tao thanh. Khi téc
d6 dong chay nhanh din dén hiéu suft chuyén hod kém. Khi t6c do dong chiy cham
thi hiéu suat chuyén hod cao nhung ning suit thdp. Vi vay ching t6i nghién cttu diéu
chinh t6c do dong chay thich hop d€ c6 thé thu dugc ham lugng fructoza 42%.

Qua san xudt thir nghiém chiing t6i 4p dung cot d6ng phan do dé tai thiét k€ va
thu duoc két qua t6t (Bang 20va hinh 29).

Hinh 29: M6 hinh thiét bi ddy chuyén sdn xudt siré fructoza

3 2 B

v 3=

l. Thang ¢hda trung 4. N6itron 7.Thing chia 10. Thift b} c6 dic

gian 5.N&indu; B.NGSitosy miu 11.Thang chia san phdm
2.Bom chuyén dich 6.Cotddng phan 9. Ep loc khung ban 12.Can d6ng géisan phdm
3.trao ddiion )

Bdng 20. Xdc dinh téc d6 dong chdy thich hop chuyén hod glucoza thanh fructoza

TT | Toc dé dong chay (m¥/ giv) Ham luong fructoza (%)
1 0,3 45,2
2 0,6 43,5
3 0,1 42,0
4 1,5 33,6
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Thiét ké thém mot s6' mé hinh cét dong phdn quy mé cong nghiép: Qua san xudt thu
nghiém trén quy moé céng nghiép, chiing t61 da nghién ctru tinh toan thi€t ké thém mot
s6 mo hinh c6t dong phén thich hop c6 thé dp dyng véi cdc nha mdy véi cong sudt thi€t
ké& khdc nhau. Dudi day 1a thong s6 k§ thuat co ban clia mo hinh cét déng phan (Bdng
21).

Bdng 21. M6 hinh c6t dong phdn véi cdc cong sudt thiét ké khdc nhau

TT | Cong suat thiét | So Kich thudc Toc do
ké cua nha may | cot c6t dong phan dong chay
1 tdn 2 |- ‘Duc‘mg kinh c6t: (D) 0.2 m Trung binh
{ san phdm / ngay - thiéu cao cot: (H): 1.0 m cho méi cot :
- Chiéu cao I6p enzym: 0.7 m 0.05 m’/ giv
- Dién tich cot: 0.03 m?
2 tin 4 |- Dudngkinhcot: (D)0.2m Trung binh
5 san phém / ngay - Chiéu cao cot: (H); 1.0m cho méi cot :
- Chiéu cao 16p enzym: 0.7 m 0.05 m’/ gi
- Diéntich cot: 0.03 m®
3t&n 2 |- Dudngkinh cot; (D)0.3m Trung binh
; sén phim/ ngay - Chiéucaocot: (H): 1.2 m cho méi cot :
- Chiéu cao I6p enzym: 0.9- 1.0 m | 0.1 m%/ gi®
- Dién tich cot: 0.07 m?

Véi mo hinh ¢4t dong phan cta dé tai thiét k&, néu diéu chinh téc do dong chay
nhé hon 0,1 m?/ gid thi hiéu sudt chuyén hod cao nhung tao san phdm phu 4nh hudng
dén hoat luc clia enzym va ning suét chuyén hod thdp, do d6 tinh gid thanh cho 1 kg
san phdm tang, ngoai ra khi dong chay véi téc do thap con 1am e ché hoat dong cla
enzym. Ngugc lai néu t6c dé dong chdy nhanh > 1,5 m?/ gid, thoi gian ti€p xuc gitta
enzym va co chat ngin, nhiéu phan tir dudng glucoza chdy qua 16n enzym chua kip
phan ing v6i enzym d€ tao thanh fructoza, hiéu suét chuyén hod thap.

Vay t6c do dong chay c6 thé duy tri trung binh khodng 0,1 m?/ gi® d6i véi mo
hinh cot ddng phan cong suét 2 tdn sin phdm / ngay & trén 1a thich hgp Iy.

3.5.6. Ung dung siro fructoza 42 % trong mét sé san phdm

ffng dung siré Fructoza vao sdn xudt nhén keo: Sir6 fructoza 42% c6 do ngot

tuong duong véi dudng kinh di duoc tng dung d€ thay thé lugng dudng kinh trong san

xudt nhan keo cho cong ty bénh keo Thang long: Nhan dau 1.500 kg va nhan dita
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500kg. Sén phdm nhan keo san xuét ra ¢ vi ngot diu, mdt, gdy cim gidc huong thom
tr nhién.

Ung dung siré fructoza vdo sdn xudt mdt ong nhdn tao: Sird fructoza dugc b6
sung thém mot s§ thianh phén clia mat ong nhu phén hoa, vitamin, khodng chét. Dé tao
hwong mat ong chung t6i d4 tién hanh b6 sung mot phdn mat ong nhin (Bdng 22).

Bdng 22. Xdc dinh ty Ié mdt ong thich hop cho viéc tao hicong

Ty 1é thay thé (%) Cam quan
5 Huong khong 18 rang
10 6 huong mat ong nhan
15 Ml huong rat 13, kh6 phan biét v6i mat ong that

Két qua thu dugc m& ra mot huéng tng dung méi, trong ch€ bién thuc phdm
nhing san phdm sir dung mat ong dac biét 12 trong san xudt nhan keo mat ong vdéi gia
thanh thdp. Udc tinh gid thanh 1 kg sir6 fructoza 42% néng do 70° Bx (do ngot cla san
phdm tuong duong véi do ngot clia dudng kinh) 12 5.800 déng. Trong nhiéu sin phim
thuc phdm dac biét 1a d6 udng c6 thé sir dung sird fructoza 42% d€ thay thé dudng kinh
ma gid thanh san phdm khong thay ddi (Bdng 23).

Bdng 23. Ubc tinh gié thanh 1.000 kg sdn phdm

TT Nguyén liéu Don vi Pon gia Luong dung | Thanh tién
( dong) (dong)

1 | Tinh bot kg 3.500 1200 3850.000
2 [ Enzym TER kg 110.000 0,86 39.700
3 | Enzym AMG kg 115.000 1 115.000
4 | Enzym SweetzimT 100.000
5 | Nuée M3 6.500 60 390.000
6 | Pién KwW 810 800 648.000
7 | Nhén cong Ngudi 25.000 20 500.000
8 | Khiu hao thiét bi 200.000
Téng cong 5.839.700

Chit lugng san phdm: Dung dich dang dich léng, ¢c6 mau ving sang, trong, vi
ngot diu, khong mii, néng do chat khé: 70- 72°Bx, haim lugng fructoza 40- 42%, ham
luong glucoza 55- 54%, 46 tro 0.3%.
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Hinh 30. Quy trinh cong nghé san xudt siro fructoza tir tinh bét sin bang enzym
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3.6. Hoan thién cong nghé xir I¥ nuéc qua dé san xuat nuée qua trong, nude qua

co dic su dung enzym pectinaza.

3.6.1. Nghién citu #ing dung enzym pectinaza trong trich ly dich qua & nhiét do

thap:

Thanh phédn hod hoc cia cdc loai qud rdt da dang: Thanh phan chinh 12 gluxit

gém glucoza, fructoza va saccaroza. Axit hitu co cé trong hau hét cic loai, ngoai ra

trong qua con cé' cac thanh phan dinh dudng khic nhu vitamin, chit xo. Tuy nhién,

thanh phén clia qué thay ddi theo do chin cta qua. K&t qua nghién ctu duge trinh bay
trong (Bdng 24).

Bdng 24. Thanh phdn hod hoc mot 56 loai qud & cde d¢ chin k§ thudt

Do Chi tidu Midn Dita Pao Tdo Dadu Nho Lac
chin tam tién
bo B¢ chdt 9.5 14,0 9,0 8,5 6,0 8.0 11,0
chin kho (Bx)
70% Duong (%) 6.9 85 7.5 7.8 40 8,0 8,0
Axit (%) 1,1 0,5 0,6 0,4 0,7 0,6 34
Do B chdt 10,5 18.0 10,5 10,0 8,0 10,0 13,0
chin kho (Bx)
80% Puong (%) 8,5 12,5 8,7 9.4 4,5 923 8,7
Axit (%) 1,15 0.6 0,6 0,6 0.8 0,7 3,6
Do Do chdt 12,0 20.5 12,0 12,0 9,0 11,5 15,0
chin khé (Bx)
90% Budng (%) 10,5 14,5 9,5 10,5 5,0 9,7 9,2
Axit (%) 1,15 0.6 0,6 0,6 038 0,7 3.6

C6 thé nhan xét: Cic loai qua c6 do chin tir 70% trd 1én c6 ham lugng nudc cao
trén 75 %. Ham luong axit ndm trong khoang 0,3-1,2%, tuy theo timg loai qua, dic biét

ham lugng axit cla lac tién rdt cao 3- 4%.
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Bdng 25. Cdc tinh chat cong nghé mét sé' loai qua & cdc do chin k¥ thudt

7

Chitiéu |Mdn | Dita |Dao |Tdo | Mo Ddu | Nho | di Lac
tdm tién
ps | Pémce| 38| 40| 35 30| 35| 38 35| 35| 32
' mau sdc
chin pigmcg| 361 40| 33) 30 371 38 35| 37| 32
70% huong vi
Ham luong 79 82 86 80 83 82 77 78 65
nudc (%)
Dénh gid Kém TB{ Kém| Kém| Kém | Kém | Kém | Kém | Kém
cam quan
P6 | Piémco 48] 44| 42| 38 40| 40| 42| 40| 40
chin mau sdc
ié) 45| 451 45| 42 401 40] 45| 45| 43
80% Diém CQ
huong vi
Ham luong 85| &5 88| 85 87| 85| 80| 81| 70
nudc
Dinh gid Tot | Khi TB TB TB| Té6t] Tot TB| Khid
cdm quan
P6 | PibmcQ 43| 44| 42| 38 42| 40| 42| 40| 40
chin madu sdc
o7 4,5 4,5 4.5 4,2 4.5 4,0 4,5 4.5 4.3
b C s 3 s s 3 s y » »
90% | PmeC
huong vi
Ham luong 88 39 89 90 89 87 83 85 75
niudc
Pénh gid Kha Tot Tét Tét Tot TB| Khia| Te6t| Tot
cdm quan

Thanh phdn axit hiftu co cla qua chu y&u 1a: Axit citric (dau tim, dita), axit

tataric (nho), ngoai ra con c¢6 mot s8 loai axit khdc nhu: Malic, succinic, lactic. Ham

luong axit hitu co clia qua thay déi it theo d6 chin clia qua.Tuy nhign, d6i véi qua xanh

thudng cé cam gidc vi clla qua chua hon 1a do ti 1¢ axit/ dudng trong qua chua can déi.
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Ham luong dudng cha qua thay d6i theo d¢ chin do hé enzym trong qua thay
phdn mot s& thanh phdn trong qua nhu: Tinh bodt, protopectin, pectin, xenluloza,
hemixenluloza thanh dudng don. T4o ta, 8i c6 ham lugng pectin, celluloza cao cdn phai
chi ¢ khi xir ly. Mot s6 loai qua cé ham hrgng vitamin C cao la: 6i, dao, lac tién. Trén
thuc t€ vi ham lwong chét kho hoa tan va ham luong dudng duoc tao thanh trong thoi
gian qua chin, nén do chin clia qua khong chi anh hudng dén hiéu suét trich ly, ma con
dén chat luong, huong vi cia dich qua thu dugec.

D& lua chon duoc nguyén liéu thich hop cho qud trinh san xudt nuéc qua trong
va nude qua co dic, can phan tich cac tinh chat 1y hod va cong nghé ciia nguyén liéu tai
céc do chin khac nhau: |

+ Qua ¢6 d6 chin 70%: Ham lugng dudng dudi trung binh, vi chua ngot chua hai
hoa, qua c¢6 d6 mém trung binh, ham lrgng nude trung binh, cé huong vi kha dic trung,
kha nang ché bién trung binh.

+ Qua c6 4o chin 80%: Ham lugng dudng trung binh, vi chua ngot khd hai hoa,
qua ¢é d6 mém vira, hAm lugng nudc cao khoang 70-75%, ¢4 huong vi khé dac trung,
kha nang ché bién tét.

+ Qua ¢6 do chin 90%: Ham lugng dudng cao, vi ngot, huong vi rdt dac trung,
qua mém, ham lugng nudc cao, tham chi khoang hon 85%, tuy nhién khé ché bién.

Nhdn xét va lua chon do chin kj thudt cho timg loai qud:

Ddu tdm, Nho, Mdn: Dich chiét cha cic loai qua niy dugc sit dung dé san xust
IYgu vang va sird qua. V61 muc dich nhu trén, cdn chi trong céc tinh chdt: Mau séc, vi
chua, ham lugng nudc, kha ning ép va 1am trong dich qua, gidm thiéu sy nhiém tap vi
sinh vat. Dya trén cic yéu cdu d6, két luan lua chon loai dau, méan va nho c¢é 4o chin
70-80%. Thoa man cdc yéu cdu vé do hai hoa chua ngot khi san xuét sird cling nhu ham
lugng axit yéu céu trong rugu vang. Qua & do chin nay cé ham Iugng nudc khai cao,
déng thdi cling cho mau sic dep nhét, 46 mém cla qua dat yéu cdu vé ché bién. Qua cé
do chin 90% c6 vi ngot, d¢ Bx va ham lugng nuéc cao nhung qua qui mém nén dé bi
dap nét va dé nhiém tap vi sinh vat.

Diza: Dich qua dida dugc st dung dé€ san xuit nuéc qua cd dic. Yéu ciu cho dich
qua trong san xut nude qua co dic 1a: C6 do axit cao, ham Iugng dudng trung binh,
mau sac dep, huong thom manh, do qud trinh ¢6 dic s& 1am gidm hwong va mau cla san
phdm, déng thdi dich qua cdn ¢6 ¢6 do nhét thip, loai bd dugc phin 16n enzym 6xi héa.
Dita qué nguyén liéu cho loai sdn phdm nay c6 do chin k¥ thuat tir 70% trd 1én.
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Dao va 6i: Muc dich st dung dich qua dao va 8i 12 sdn xudt nuée qué trong. D&
san xudt nudc qua trong, nén st dung dao va i ¢ do chin tir 80-90%. St dung qua & do
chin nay s& cho lugng dich qua nhiéu nhat, chat luong dich qua t&t, mau sac dep, cé
huong thom va do nhét thap.

Tdo ta: Muc dich s dung dich qua tdo 1a san xuft nude qua trong. Téo ta la loai
qua ¢6 tinh chat k§ thuat khd phic tap. Qua xanh cé ham lugng nudc thap, ham [uong
pectin va protopectin cao, nén do nhot rat cao. Ham lugng axit tuy thude ting loai
gidng. Ham lugng pectin va protopectin giam dan khi qua chin, nhung ham lugng tinh
bot lai ¢6 xu hudng tang 1én. Vi vay, chon nguyén liéu cho qud trinh ch€ bién qua tdo
ta khd khé khan. Tuy theo titng loai c6 thé chon tdo chin trén 80%.

Lac tién: Muc dich st dung dich qua lac tién 1a san xudt nudc qua trong va duc.
Lac tién cé vo day nén khd dé bao quan va khong bi dap nét trong qud trinh van
chuyén. Tuy nhién, néu sir dung qua xanh thi khéi thit qua 1 mot hén hop rat nhdét do
ham lugng pectin trong qua cao. Vi vay rdt khé thu héi dich qua, dong thoi huong vi
cling kém, nén cdn thu hdi lac tién vao thdi diém thich hgp véi 4o chin 12 80-90%.

Xut Iy qud truce khi chiét riit dich qud: Dich qua 1a mot hén hop rit phuc tap va
lu6n ludn bién déi. Trong dich qua ngoai cdc thanh phdn héa hoc théng thuong nhu:
Pudng, axit, pectin, hemixenluloza, xenluloza, con cé cic thanh phdn vi lugng nhung
rt quan trong d6i véi chét luong dich qué 1a hé chat mau va huong. Ngoai ra, con ¢b
mot hé céc chat c6 hoat tinh sinh hoc ¢6 anh hudng 16n dén su bién déi cla dich qua 1a
hé enzym va c4c vitamin. Khi con & bén trong t€ bao, thanh phén dich qua thay déi do
cdc phan ing hod hoc trong cdc qud trinh sinh trudng clia qua. Khi dich qua dugc chiét
rit ra khoi qua, ti€p xtc véi khong khi, cdc qua trinh 6xi héa dién ra va bién déi chét
hegng dich qua: Huong, vi, mau sic. Ngoai ra, néu bi nhiém tap trong qud trinh ché
bi€n dich qué ¢6 thé bi hu hong.

Do vay, qud trinh so ché trude khi chiét it dich qua 1a v6 cling quan trong. Muc
dich clia qud trinh nay 13 han ché tic dung clia cic enzym 0xi héa, chéng céc bién déi
6 hai cho chdt lugng dich qua.

Dau va nho: Trudc khi ch€ bién dau va nho thudng dugc xir Iy bing cédc chat
bisunfit. C6 hai loai mudi bisunfit thudng dugce st dung 1a mudi kali va natri.

Nghién ctru sit dung mudi bisunfit & cic ndng do khdc nhau (Bdng 26).
Man, mo, 6i, ddo va tdo ta: Cic loai qua trén déu c6 thit qua ran, kho tich hat

nén c4n nghién cttu dé tich riéng phan thit qua trudc khi ép thu héi dich.
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Bdng 26. Thong so xit Iy qud bang hoa chdt trude khi ép.

Qua Hod chdt Nong do Dé bén mau
Dau Bisunfit 150 ppm 6 thing
Nho Bisunfit 150 ppm 6 thing
Dita Ascorbic axit 0,2 % 3 thing

Déng thdd qué trinh xit Iy nhiét nay s€ cd tdc dung vo hoat cdc loai enzym 6xi
héa va cdc polyphenol ¢6 trong qua, giiip ngan ngira qué trinh bién mau va huong
clia san phdm. Trong cic phuong phép tich thit qua, phuong phdp thuong duge si
dung nhat 12 diing nhiét (Bdng 27).

Bdng 27. Théng sé xu ly qud bdng nhiét trucc khi ép

Loai Nhiét Thoi Khd ndng Mau sdc
qud dé gian tdach Huong vi
°C) | (phat) | thit qud (%)
Man 85 10 85% Mui hoi n6éng, mau sic
dep

Mo 85 10 80% Mau sic dep, huong thom

6i 80 7 95% Mau séc dep, huong thom
bao 75 7 85% Mau séic dep, huong thom
Tdo 80 10 85% Mau sic dep, huong thom

Nghién citu st dung enzym trich ly dich qud: Khéi thit qua chita mot ham
lugng pectin twong d6i 16n. Pectin trong thit qua t6n tai & hai dang: Pectin hoa tan va
khéng hoa tan (protopectin). Khi phd v t€ bao qua, pectin hoa tan duoc giai phéng, két
hgp v6i dudng va axit trong dich qua tao thanh hé keo gay khé khan cho viéc chiét rit
dich qud, d6ng thoi 1am ting d¢ nhdt cla dich qua. Con protopectin (pectin khong hoa
tan) 12 cdc phan tir pectin lién két v6i cdc sgi xenluloza qua cdc mach nhdnh
hemixenluloza, tao thanh vdch ngan t€ bao. Sir dung enzym pectinaza nhim muc dich
thily phén pectin giam d0 nhét cia dich qua, phd hiy cic mé qua va nang cao hiéu suit
ép. Viéc thiy phin pectin hoa tan va protopectin clia mang t€ bao khong chi gidp thu
duge lugng dich qua nhiéu hon, ma cdn lam cho cdc chdt tan va sic td cling d& dang
khuéch tén ra dich. Nhiing bi€n déi trén 1a do enzym pectinaza da t4n cong vao phan tir
pectin cit chiing ra 1am nhiéu doan, manh tai cic vi trf khic nhau. Trong phédn nay,
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ching t61 st dung mot s6 loai enzym ciia cdc hang Pan Mach va biic 14 cic loai enzym
dic hiéu cho xir 1y qua, c6 thanh phdn 12 hé enzym pectinaza, xenlulaza va
hemixenlulaza thily phan mang t€ bao thyuc vat, 1am tang hiéu sudt trich ly dich qué cla
mot s& loai qua nhu: Dita, mo, man, tdo ta, dau tam, nho, 61 va dao. 3 day, ching toi
khao sat anh hudng clia ty 18 enzym, thoi gian phan ting va nhiét d6 xir Iy dén hiéu suit
trich ly dich qua va mot s& tinh chat khdc ca dich qua clia mét s6 loai enzym thuong
phidm hoat dong & ca nhiét do trung binh (20 - 30°C) va nhiét do thdp (10 - 20°C) 1a:
Pectinex Ultra SPL; Rhohapect MA plus va Rhohapect D3S.

Nghién ciru qud trinh trich ly ¢ nhiét dé trung binh : Ching t6i di tién hanh
thi nghiém d6i v6i c4c loai qua: Dau thm, nho, mo, mén, téo ta, dao, &i va lac tién. Tién
hanh khao sét ti 1& enzym thich hgp, nhiét dd va thoi gian xir Iy thich hop. Sau d6, chon
duoc cic thong s6 phlt hgp nhdt cho qud trinh xit 1y dich qua bang ba loai enzym. Ta
nhén thdy: ca ba loai enzym trong khodng nhiét do hoat dong tir 25°C dén 30°C déu
hoat dong t6t, nang cao ddng ké hiéu sudt trich ly ctia dich qua. Nhiét do hoat dong nay
cling phlt hop véi diéu kién khi hau va san xuit & nudc ta vi khodng nhiét do nay chi€ém
thti gian cht yé&u trong nam.

Enzym Pectinex Ultra SpL. ¢6 ti 1& enzym céan st dung cao nhét. Tuy nhién, ché
phdm nay c6 gia thanh thdp, yéu cdu bdo quan don gian, hoat d¢ duy tri t6t (c6 thé duy
tri hoat d¢ trong vdong moét nam néu bao quan & 4°C).

Haj loai enzym con lai ¢6 wu diém 12 tf 1é enzym cén sir dung rat thdp, tuy nhién,
gid thanh cao hon déng thdi thoi gian duy tri hoat luc enzym cling ngdn hon (néu bao
quan & 4°C trong vong moét nam hoat do gidm 10%). P6i v6i enzym Rhohapect D35S,
thoi gian x& 1y cha loai enzym nay d6i véi mot sd loai qua kha dai.

Tuy theo loai qua, diéu kién va san lugng cla co s& san xudt, c6 thé chon lua loai
enzym phit hop.

Nghién citu qud trinh trich ly & nhiét dé thdap: DE san xuit mot s6 loai sin
phdm c6 chat luong cao, cdn git duoc moét 6 tinh chat tr nhién cla dich qua nh:
Huong vi, mau sic, ham luong vitamin C... trong qua. D€ dat dugc cdc yéu cdu ndy, cdn
chi ¢ rdt nhi€u cong doan trong qué trinh ché bién, dac biét 1a cic yéu t6 co thé gay
anh hudng dén chat luong cha dich qua: Nhiét do qua trinh ché bién, cdc kim loai 6
nhiém. Ching t6i ti€n hanh khao sét sir dung enzym trich ly & nhiét do thdp nhdm muc
dich dap dng nhiét d6 khong khi thdp vé mta dong, ha nhiét do cha qud trinh ché bién

vé mua he, s dung enzym trich ly t6i da huong, mau va cdc vitamin trong dich qua.
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Két qua cho thdy, st dung enzym hoat dong & nhiét d6 thdp cin tiéu hao luong
enzym lén hon, t6n nang lugng vA thai gian xit 1y ciing kéo dai hon so véi quy trinh X
1y & nhiét do trung binh. Tuy vdy, chit lugng dich qua thu dugc t6t hon. Quy trinh sit
dung enzym hoat dong & nhiét do thdp s& chi thich hop cho san xudt cdc san phdm cao
cdp yéu cdu chét lugng cdm quan cao.

3.6.2. Nghién ctru qua trinh lam trong dich qua & nhiét d¢ thap.

Dich qua thu héi duge sau qua trinh xur 1y trich ly duge dua di 1am trong. Ching
161 di tién hanh khéo sat ti 1é enzym thich hop, nhiét do, thdi gian va pH thich hop cho
qua trinh xr 17. Sau d6, chon duge cac thong s6 phi hop nhét cho qud trinh xi 1y dich
qua bing ba loai enzym Pectinex 3XL, Rhohapect DA6L, Rhohapect B1L. Dich qua
sau khi duge trich ly s& duge b6 sung enzym lam trong. Cic loai enzym lam trong dugc
stt dung la: Pectinex 3XL, Rhohapect DAGL, Rhohapect B1L.

Bdng 28. Trich ly dich qud bang cdc loai enzym hoat dong & nhiét dé thdp.

Loai Loai Cdc thong sé Miu Hiéu sudt Ii‘irz?l:zgg Do
qud enzym xit | toi uu cho qud trich ly hod tan nhat
Iy trinh : (%) (%) (cp)
. Tilé: 0,05% bC 58,0 7,0 2,40
Pectinex Nhiet do: 20°C
Ultra SPL Xt 1y
Thoi gian: 2h enzym 84,0 2.0 1,50
Dau Rhohapect Tile: 100 bC 56,0 7.0 2,45
tam peet lppm _
MA plus | Nhiétdd: 15C Xuly 82,0 9,0 1,55
Théi gian: 3h enzym
Tilé: 100
Rhohapect ppm _ }?C 56,0 7.0 2,45
D5s | Nuetde:20¢ ) Xuly 82,0 9,5 1.55
Thai gian: 4h enzym
: Tile: 0,05% bC 57,0 11,0 1,55
Pectinex Nhist do: 20°C
Ultra SPL Xt 19 0
Thosi gian: 2h u 1Y enzym 85,0 12,0 1,2
Nho | hohapect | Tile: 60 ppm DC 58,5 11,0 | L5
Nhiét do: 20°C | -, ..
MA plus Thii gian: 3h XU 1y enzym 86,0 12,0 1,20
Ti l&: 60 ppm bC 57,0 11,0 1,50
h i i L 3
Rhohapect Nhiet do: 20°C — ) o
D5S Théi gian: 3h r 1y enzym 5,0 12,0 ,
Mo . Tile: 0,05% bC 55,0 9,5 2,80
Pect X : 2 2
COMICX T hiet do: 20°C | Xt 19 enzym 80,0 10,5 2,05
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Ultra SPL

Théi gian: 2h
Tile: 100
Rhohapect | pom bC 57,0 9,5 2,65
. . )
MA plus * ?hh;‘l" g‘;;’r'l_lghc Xitl§enzgm | 81,0 10,5 2,00
" . 0
D5S TN}?gl‘?‘gf;’I‘l_zghc Xirly enzym | 81,0 105 | 2,05
Pectinex Iquh 1;{ gé(:)szfg% _ PC 58,0 11,0 2.95
Ultra SPL T .
Thoi gian: 2h Xu ly enzym 87,0 12,0 1,45
Rhohapect g;rlf‘ 100 DC 58,0 11,0 | 295
Man | MA plus* | Nhietdo: 10°C
Thés gian: Zh Xl 1y enzym 86,0 12,0 1,45
Rhohapect | T11€: 60 ppm bC 58,0 11,0 295
P . 0
Dss ?hhg‘g‘;;?ghc Xirlgenzym | 85,0 12,0 1,45
Ultra SPL T
Thés gian: 2h Xirly enzym 85,0 11,5 1,65
Tiota | Rhohapect T}la_rlf: 120 PC 65,0 105 | 2,35
L
MA plus ?‘h’g‘;—ij‘?ﬁ _135hc Xirly enzym | 83,0 11,0 1,65
Tilé: 80 ppm bC 65,0 10,0 2,55
Rhohapect = J : :
Nhiét do: 20°C
D5S Thol gie;n: 3 Xirly enzym 81,0 11,5 1,65
- Tilé: 0,05% bC 60,0 10,0 2,25
Pectinex ral s s :
Nhiét do: 20°C L
Ultra SPL ["Thy gian: 2n | 0 Y €nzym 84,0 12,0 1,35
D | Ruohapect oo 0 pC 60,0 100 | 230
Q .~ A (3]
MA plus ?hhgtg‘iigr;_lghc Xirlyenzym | 82,0 12,0 1,40
Rhohapect Eﬁt (16(? oo bC 60,0 10,0 2,34
D5S ThO‘l gia.n: 3n Xirly enzym 83,0 12,0 1,40
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Tile: 0,05%

Pectinex PU 4007
Ultra SPL. | %Cel pC 58,0 10,0 2,60
+
Celluclast | Nhiet do: 25°C
The gian: 2h XU 1y enzym 82,0 11,5 1,25
Oi e
Tile: 150 DC 58,0 100 | 265
ppm i
Rhohapect | —HELEE Xt 1y 80,0 11,5 1,30
MA plus | Thdi gian: th | =" ly enzym ’ ’ ‘
T ie: 80 ppm e 58.0 10,0 2,65
hovepect [Nhier do: 25°C° Xt 1y 80,0 11,5 1,35
D5S | Thoigian:3n | Y 1AM ' ’ :
. Tiie: 0,04% DC 58,0 15,0 )
PectineX  Ihiet do: 20°C
Ultra SPL .. ) s 40
Thoi gian: 2 | 0 eoaym | 74, ; '
Lac Tilé: 100
Gen | Rhohapect | oo DC 58,0 15,0 -
P N 0
MA plus TN}}:é?tg?Er;'lghC Xilyenzym | 72,0 16,0 1,55
Ti lé: 80 ppm PC___ | 580 14,5 5
Rhohapect I erae: 20C |
D5S Thot gian: 3h Xir Iy enzym 72,0 16,5 1,60

Ghi chi: * Khong khudy trén

Két qua cho thdy, sir dung enzym hoat dong & nhiét do thap can tiéu hao luong
enzym I6n hon, tén nang luong va thdi gian xU 1y ciing kéo dai hon so véi quy trinh x1it
ly & nhiét do trung binh. Tuy vay, chét lugng dich qua thu dugc t6t hon, da gitt dugc
huong, mau cho san phdm. Quy trinh sit dung enzym hoat dong & nhiét d6 thap s& chi
thich hop cho san xudt cic sin phdm cao cdp, yéu cdu chit luong cAm quan cao. Pay 1a
mot huéng xir Iy cong nghé nhim trinh qu4 trinh bién d6i x4u chat luong cam quan clia
dich qua trong qua trinh ch€ bién.

3.6.3. Nghién ctru sir dung nuéc qua da xir Iy enzym dé san xuét nuée qua trong,
nudc qua cé dic va lén men rugu vang.
3.6.3.1. Nghién ciru cong nghé ché bién nudc qud trong.

Nghién citu so do quy trinh cong nghé ché bién nude qud trong: Véi muc dich

gilt dugc do n dinh ctia nuée qua ché bién vé cic dic tinh cung cfp dinh dudng va
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huong vi hdp din chiing toi tién hanh nghién cttu cong nghé ché bién nudc qua trong va
nudc qua co dic. Dé thue hién duge muc dich ny ngoai viéc dp dung cong nghé enzym
chiing ta cdn st dung phdi hgp véi cac bién phép co hoc khic.

Enzym trich ly

!

Qua __, Phan loai, rira, got, bo 181, chdn...(tuy theo timg loat qua)—, Cha hodc xé
Loc +— Nang nhiét diét enzym +— Xir1§ +— Dich qua +—FEp vit

“ l enzym lam trong
Dich qua trong sudt—s Pha ch€ — Déng chais Thanh trng — San phim

Hinh 31. So do quy trinh céng nghé sdn xudt nudc qud trong

Tom tdt quy trinh sdn xudt nuéc qud trong: Sau khi so ché€ (phan loai, rira, got
v, bd 161, chdn) qua dugc cha hodc xé sau d6, qui nghién nat duge chuyén téi thing
chita va xur 1y enzym trich ly. Tron déu enzym trong dich nghién 1a rat quan trong. Sau
d6 khoi qua duge dua di ép. Dich ép di qua sang d€ loai bod chat rdn tho réi duge bom
qua thing lang trong. Trong thing nay dich qua duoc xir Iy enzym [am trong 16i nang
nhiét dé diét enzym. Sau khi xir 1§ enzym dich s& dugc loc qua mdy loc tdm ban. Vit
liéu loc 1a sgi bong duge ép thanh tdm. Dich qua trong thu dugc s& duge phdi ché véi
cdc thanh phan khéc sau d6 thanh triing va déng chai tao san phdm nudc qua trong.

D¢ san xudt nudc gidi khat dang trong, cdn chi ¥ cdc yéu cdu k¥ thuat: Cong
thic phéi ché, ti 1é pha lodng dich nguyén chat, ti 1& dudng/ axit (SS/ A), ti 1& b6 sung
chat phu gia huong, mau, loai bao bi sir dung va ché do thanh tring.

Cong thitc phoi ché:

+ Ti 1€ pha loang dich nguyén chat: D&i v6i timg loai qua cdn ¢é cong thitc phéi
ch€ riéng. Phu thudc vao tinh chat ty nhién ctua qua. Chu y&u 1a dya vao ham lugng axit
va huong vi clia qua.

+ VE ti 1¢ pha lodng: C6 mot s6 ti 1é pha loding thong thudng nhu sau: 25%, 33%,
50%, 75% va nguyén chit (100%).

V6i cdc ti 1¢ pha lodng nay, cdn bé sung thém dudng va axit dé dat duoc ti 1&
(SS/ A) cho diém cam quan cao nhat,
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K&t qua nghién cifu ti 1&¢ SS/ A cho thdy: Dé&i véi cic loai sdn phdm nudce qua trén
thi truong, ti 1& SS/ A thudng ndm trong khodng tir 30 dén 50. Phuong phdp ddnh gid cam
quan l1a phép thir so hang, thanh vién hoi dong ddnh gid 6 ngudi (Bdng 29).

Bdng 29. Pdnh gid ti Ié SS/A cho sdn phdm nudc qud

Tilé SS/A Diém cdm quan | Nhdn xét
30, 28 Vi hoi chua
35 18 Vi chua nhe, hai hoa, dé u6ng
40 10 Vi chua ngot hai hoa
- 45 16 V1 hoi ngot
50 25 Vingot

Mau cé ti 1& SS/ A nim trong khoang 35 dén 45 14 duge va thich nhét. Cic miu
hoi chua hodc hoi ngot kém duogc ua thich hon. Pic biét trong cic mau bi ddnh gid
chua va ngot thi mau ngot vin dwogce uta thich hon miu chua. Vi vay, ching toi quyét
dinh chon ti 1& SS/ A tir 35- 45 cho cac miu nuéc qua phdi ché. Ly do chon khodng ti 1&
rong nhu vay 1a do ngoai ti 16 SS/ A, thanh phén axit ciing ¢é 4nh hudng rit 16n dén
cam gidc vé vi chia san phdm. Chiing toi tién hanh nghién cu ph6i hop ti 1€ pha loang,
ti 1& SS/ A, cho timg loai qua véi cdc chat diéu vi 14 axit citric va dudng saccaroza
(Bdng 30, 31 va 32).

Bdng 30. Ti I¢ SS/A phit hop cho cdc loai sdn phdm nude qud

Loai qud Thong sé i 1é
bao Ti 1& dich qua (%) 50-75
Ti l& SS/ A 40
éi Ti I dich qua (%) 50-75
| Tile SS/A 40
Lac tién Ti 1¢ dich qua (%) 15-20
Tile SS/ A 45
Téo Ti lé dich qua (%) 50-75
Tile SS/ A 40

Tir cic thong s6 ti 1é ndi trén, ching t6i d& xay dung mot s6 cong thic phdi
ch€ sau dé ti€n hanh chdm diém cidm quan theo TCVN 3216-1994 (D6 hop rau qua -
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Phan tich cdm quan bing phuong phdp cho diém). Sau khi phéi ché€, ching toi ti€n

hanh cham diém sidn pham theo TCVN 32616-1994.

Bdng 31. Céng thitc phoi ché cho sdn phdm nudc qud trong

Qud Dich qud | Puing Axit Nuic Huong
(kg) (kg) (kg) (kg) (kg)
Pao - CT1 50 8,45 2,8 38,7 0,003
Dao - CT2 50 9,45 3,0 37,5 0,003
Dio - CT3 75 7,20 2,5 15,3 0,001
“UPHoSQTAE | s g 00m | 30
O - CT1 50 9,25 2.8
6i -CT2 50 10,25 3,0
i -CT3. . . 550 840 k29 |
bi -CT4 75 9,40 3,2
Lac tién - CT1 15 12,0 2,9
Lactién-CT 2 15 13,0 32
Lac tién - CT3 20 12,5 2,9
Lactien-CT4 | 204" 135714232 <& 6
Téo - CT1 33 12,0 2,8
o Tho-CT2, o | - 33| 250800
Téo - CT3 50 12,5 2,8
Téo - CT4 50 13,5 3.2 33,3 0,002

Két qua thu duge chon cdc cong thitc pha ché nhu sau: Nudc dao chon cong thife

s6 4; Nudc 61 chon cong thitc s6 3; Nudc lac tién chon cong thifc s6 4; Nudc tdo chon

cong thitc s6 2. Bao bi st dung cho san xudt nuéc qua trong: Khi sir dung bao bi cho
san phdm nudc qua trong déng hop ngoai cic yéu cdu chung cho bao bi thuc phdm nhu
khong doc hai, dé sir dung, kin. Cén chd ¢ cdc dac di€ém k¥ thuit nhu sau: Bao bi cén

thé hién duoc chat lugng v& mau sac va do trong chia san phdm, chiu dugc do axit cao,

khong c¢6 cic phén ting v6i cdc thanh phan nhir huong v mau clia san phdm. Dua trén

cédc yéu cau trén, ching toi di nghién citu bdo quan va quyét dinh chon bao bi chai thily

tinh, lon thi€c hodc nhya (PET) cho san pham nuéc qua déng hop.
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3.6.3.2. Nghién citu cong nghé ché bién nude qud c6 ddc.

Dich qua thu duoc théng thuong chita 80 - 85% ham luong nudc, nén sau khi
ché bién, doi hoi thé tich kho chita va s6 lugng phuong tién van chuyén 16n. Hon nita
viéc bao quan va du trit dich quéa dé san xuit nudc gidi khdt ldc trdi thoi vu 14 rat kho
khan va t6n kém. D€ khic phuc nhitng van dé ndy, ching t6i tién hanh thyc hién bao
quan dich quéa bang phuong phép co dic.

Bdng 32. Diém cdm quan cho cdc céng thitc phéi ché nudc qud

Qua Mau sdc Mui vi Hinh thdi
] Dao-CT 1 4,0 42 4,5
Dio - CT2 4,2 42 42
Dao - CT3 4,5 45
resPho T CTAWE 4 g
di -CT1 42 4.4
6i -CT2 4,5
61 CI‘3 R 4 49
Oi -CT4 | 4,5 4,5
Lac tiéen - CT1 3,8 4.0 4,2
Lac tién - CT2 4,0 4,0 4,2
Lac tién - CT3 4,8 45 4,7
Lac tién - CT4 48 4.8 49
Téo - CTI1 42 4,7 45
_ To-CI2 | 42t ) 49 A4S
Téo - CT3 43 47 42

Qua qud trinh c6 dic ham luong chét kho cla dich qua tang tir nong do chét kho
ban dau 5-20% lén 60-75%. Dich qua dugc ¢ dic dén do kho6 nhat dinh e ché duge
hoat d6ng cta vi sinh vat. Pong thoi dién tich kho chita gidm xuéng khoang 4 14n va
dang bédn sén phdm nay 13 nguyén liéu uu viét cho san xuat hau hét cic thanh phdm tir
qua nhu: Nude giai khat, keo nhan qua, mit nhuyén va cdc san phdm banh cao cdp.

Phuong phdp tinh todn khi c6 ddc: Tu dich qua loing (A) cdn loai bo mot
lugng nude (B) dé nhan duge lugng nhdt dinh dich ¢6 dac (C), trong d6: A =B + C
(Bdng 34). Ty 1¢ c6 dac duge tinh bing ty 1& giita hAm luong chat kho clia dich ¢6 dic
(He) va hdm lugng chdt kho cla dich qua ban ddu (H,): e = Ho: Hy
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Dua trén thi hi€u ngudi tiéu dung ciing nhu trong thuc € san xuét cho thiy loai
dich qué c6 dac c6 néng do khoang 60 °Bx 1a loai qua dugc va thich nhat. Dong thai, &
néng do 60 °Bx, 70 "Bx dich qua c6 thé an toan truGe sy xAm nhap cta vi sinh vét trong
thoi gian 6 thiang dén 12 thang. Tuy nhién, khi c6 dac dich qua t6t 70 °Bx s& hao tén
ning lrong hon nhiéu va x4c sudt chdt luong sdn phdm bi bién déi xdu trong qud trinh
tién hanh c¢6 dic cling cao hon. Boi vay ching toi, quyét dinh chon néng do cia dich
qua o dac 1a 60 °Bx.

Bdng 33. Cdng thicc tinh todn trong qud trinh c6 ddc

- Yéu to cho truéc Yéu té can tim Cong thirc
Luong dich qua lodng B B=Axe-l
dé co dic (A) e
C C=Ax}l
e
Lugng nuéc A A=Bx e
cin loai bo (B) e-1
C A=Bx]l
e-1
Luong dich c6 dic A A=Cxe
©
B B=Cx(e-])

Xdc dinh ché d6 c6 ddic: Dich qua tr nhién thu dugc thudng ¢ néng do 10-15
°Bx tuy theo chat lugng va loai qua. Phwong phdp c6 dic ching t6i st dung trong qué
trinh nghién ctru 1a ding nhiét d6 bay hoi nuéc trong moi trudng chan khéng. Khi dun
dich qua 1én dén nhiét d0 hdéa hoi clia nude thi nude s€ bay hoi va thodt ra ngoai. Tuy
nhién, khi chiu tdc dung cla nhiét do cao nhu vdy trong thot gian dai, dich qua s& bi
bién ddi theo chiéu hudng x4u va két qua 1a mau dich qua sim di, huong vi ndng, c6
mui niu.

B¢ khéc phuc nhuge diém chia phuong phdp nay, cdn ha thdp duge nhiét dé héa
hoi clia nuée bang cich co diac dich qua trong méi trudng chan khong, nhu vay nhiét do
cha qud trinh c6 dac s& gidm xudng ding ké. Ching t6i nghién ciu ché d¢ co chan
khong phi hop cho nuéc qua bang cdch thir nghiém anh hudng cla cic thong s6 (4p
sudt, nhiét dg, chdt chéng oxy héa) dén chat luong dich qua. Ching t6i tién hanh
nghién ctfu c6 dic dich qud & cdc d¢ chan khong khac nhau, titc 1a c6 dac & cic nhiét
d6 khac nhau (Bdng 34).
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Qua két qua thi nghiém va tinh todn so bo vé kinh t&, ching t6i nhan thiy, nén
chon ché d6 c6 diac & nhiét d6 60 °C va dp suét 80 hPa. Cdc théng s8 cong nghé nay

dam bao dugc cac yéu cdu vé chat luong san phdm va hiéu qua kinh t€.

Bdng 34. Xdc dinh dp sudt chdn khéng va nhiét do cho qud trinh cé ddc dich qud

T | Apsuit | Nhiétdo| Mansac Huong vi
T | (hPa) (°C)
1 { Khong khi 100 Pen sim | Pang, mui ndu 6.
2 300 90 Nausim | Hoi ding, mui ndu, khong ¢6 huong vi
dic trung cha qua
.3 200 80 To6L Miii ndu, vi hoi néng, khong dac trung
4 150 70 Vang sdm | Hoi nong, ¢6 mili qua nhung chura 13
5 100 60 Vang sdm, | Cé huong cua qud, vi ddm da
mau ty nhién
6 80 50 Mau dam | Huong vj qua rd, thom dam da

*Ghi chi: [ atm = 1013,25 hPa

Sau khi c6 dac, chiing t6i ti€én hanh ddnh gid cdm quan chét luong cdc méiu dich

qua c6 dic cé sir dung va khong sir dung enzym dé xit 1y (Bdng 35).

Bdng 35. Piém cdm quan sdn phdm nuéc dira c6 dic

Mdu Diém ddnh gid theo TCVN 3216-1994
Mau séc| Muiivi | Hinhthdi| Tong
Nudc dita co6 dac xir Iy enzym 4,5 4,7 4,6 13,8
Nudc dida ¢6 dic khong xi lyi 2,0 3,5 3,0 8,5
enzym

Cic tinh chit c6 diém t6i da Ia 5 diém. Dénh gid chung c6 diém t6i da 11 20

diém. Két qua cho thdy chét luong nudc dita c6 dic ¢b qua xit 1y enzym cho chat lugng

t6t hon rédt nhi€u so véi chét lugng nude dira c6 dac khong qua xir 1y enzym. Ngoai ra,

trong qud trinh ¢6 dac cdn chd ¥ céc khia canh vé k¥ thuat va kinh t& trong san xuat
nudc qua co dac: Lugng nudc bay hoi kg/ h, su bién déi theo nhigt do clia san pham,
nhiét do soi, thoi gian ¢6 dac, kha nang thu héi chit thom, dic tinh huu bién, dé nhét,
kiém tra vi sinh, gidm sét so lugc toan bo thi€t bi, khu vuc dat thiét bi, thich nghi véi
cdc diéu kién clia xudng ché bién, tinh chi phi hoi, dién, nuéc lanh.
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Hinh 32. Quy trinh céng nghé sdn xudt nudc qud co ddc tic dich qud dd xir ly
enzym |

Dich qua dd xr 1y —» Gig nhiét —, C6 dac -—— B6c hoi—» Ngung tu—» Nudc ngung
Enzym 10 -15 °Bx %_’ chan khong
Hoinéng 60 °C, 80 hpa l
g1an tiép
Sin phdm <«— Cim quan <— Dich qua cd dac
3.6.4. Nghién ciru diéu kién thanh triing bao quan san pham:
Tién hanh thi nghiém véi nhiét do thanh tring 12 80 °C, 90 °C va 100 °C (Bdng 36).

Bdng 36. Thoi gian ndng nhiét ¢ cdc nhiét dé khdc nhau

i Nhiét d6 thanh tring (°C) | Thoi gian nang nhiét (phut)
80 10
90 15
100 20

P tién hanh thi nghiém véi nhiét do 13 80 °C, 90 °C, 100 °C (Bdng 37).
Bdng 37. Thoi gian ha nhiét ¢ cdc nhiét dé thanh trang khdc nhau

Nhiét 46 thanh trimg (°C) Theoi gian ha nhiét (phit)

80 15
90 20
100 25

Xdc dinh cong thirc thanh tring: V6i mdi nhiét do thanh triing ta tién hanh thi
nghiém v6i 3 miu & cdc ché do thoi gian gitt nhiét khac nhau 12 5; 10; 15 phiit. Tixr d6 ta
¢6 cdc cong thiic thanh tring nhu sau:

10-5-15 15-5-20 20-5-25

— (Ml - (M4 —_— (M7
80 MD) 90 (M4) 100 (M7)

10-10-15 (M2) 15-10-20 (M5) 20-10-25 (M8)
80 90 100

1015~ —15- ~15—

0-15-15 (M3) 15-15-20 (M6) 20-15-25 (M9)
80 90 100

Cédc mau san phidm dugc dua di kiém tra cdm quan va vi sinh vat (Bdng 38). K&t
qua ki€ém tra cdm quan cho théy t4t ca cic miu thanh triing & nhiét d6 80 °C va 90 °C
déu dat yéu cdu, khong c6 nhimg bién ddi x4u vé mau sic, mii vj sau khi thanh tring.



Bdng 38. Két qud kiém tra vi sinh vét cdc mdu nudc qud dong chai 250 ml

TT| Tén Vi khudn Chadt luong
mdu | (CFU/g) sdn phdm

1 M1 46 Mau sdng, khong ¢6 mui vi la ho#c vi ndu chin.
2 M2 34 Mau sdng, khong ¢é mui vi la hodc vi ndu chin.
3 M3 22 Mau sdng, khong ¢6 mii vi la hodc vi ndu chin.
4 M4 . 20 Mau sdng, khong c6 mui vi la hodc vi ndu chin.
5 M5 10 Mau sang, khong ¢6 mili vi la hodc vi nu chin.
6 M6 5 Mau sdng, khong ¢é mui vi la hoic vi nau chin.
7 M7 8 Mau dep , khéng ¢6 mui vi la hoic vi ndu chin.
] 8 M8 2 Mau sang, khéng ¢6 mui vi la, ¢6 vi ndu chin.
9 M9 0 Mau sdng, khong c6 mui vi la, <6 vi ndu chin.

Céc méu thanh tring & nhiét do 100 °C khoéng c6 bién ddi v& mau sic nhung c6
mot chut vi ndu chin. Két qua kiém tra vi sinh vat cho thdy tat ca cdc miu déu phi hop
véi quy dinh 867/QD-BYT cia Bo y t€ (t6ng s6 vi khuin hi€u khi khong qua 107 t&
bao/g s&n phdm).Tuy nhién, khi xét ¢4 hai chi tiéu (cAm quan, vi sinh vat), mic do an
toan cho san phdm trong qué trinh bio quan va hiéu qua kinh t€ thi ta thdy miu M5 1a
an toan va phut hgp nhat. 7
15-10-20

Vay cong thitc thanh tring 1a: 90

(v6i chai 250 ml)

3.6.5. Xay dung mo hinh.

M6 hinh thiét bi ché bién dich qud tuoi gém 2 cong doan chinh.

1. Cong doan sdn xudt dich qud bao gom cdc thiét bi:

+ Xur Iy nguyén liéu qud tuoi nira chon phan loai nguyeén liéu, got vo bo 18i néu cin.

+ Thi€t bi chdn thanh triing so bd, diét mot s6 enzym.

+ Thi€t bi cha x¢€ thit qua tao diéu kién phd v& cdc mo, t&€ bao, dé ning cao hidu suit
trich ly.

+ Thiét bi ép thuy luc d€ trich ly dich qua.

+ Thi€t bi phan Ung enzym, nang cao hiéu sudt thu héi dich qua.

+ Thiét bi Iy tam tich cdc chat so, vo mang t€ bao thu héi dich qua.

+ Thiét bi 1ing trong, hodc loc trong dich qua d€ tich céc keo, két tha, thu héi dich qua
trong va bg sung dudng, x{r Iy ho4 chat cho phép hoic b8 sung dudng dé bao quan dich
qua.
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2. Cong doan ché bién dich qud tuoi.

+ Thiét bi pha ché dich qua téi néng do thich hop.

+ Thiét bi c6 dac chan khoéng, nang nhiét béc hoi, nang cao néng do.

+ Thiét bi bai khi gidm thiéu cdc yéu t6 gay anh hudng, 6xy hod, bién d6i mau, chét
luong sén phém.

+ Thiét bi dong chai, lon, hdp.

+ Thiét bi thanh tring va [am ngudi.

+ Thiét bi bao bi, ddn nhan, déng hdp, sot nhura, hop gidy.

3.6.6. Chuyén giao cong nghé.

Sau khi nghién cttu va tién hanh thuc nghiém tai Xudng thuc nghiém Vién Cong nghiép
thue phdm chiing t6i di tién hanh chuyén giao cong nghé cho mét s& co s& san xudt.

e Chuyén giao cong nghé sdn xuit nudc qua trong, duc cho Cong ty C4 phdn
Thudc 14 va Thue phdm Bic giang: Nudc tdo, dita va vai

¢ Chuyén giao cong nghé sdn xuat nudc dita c6 dic cho Cong ty Thyc phidm xudt
khdu Déng Giao

¢ Hop téc vl Nha mdy Rugu Ha néi trong xtr 1y dich qua cho qud trinh sén xuit
rugu vang chét lugng cao. Trong cudc thi Gial Vang Qudc té€ vé chat luong rugu
vang, san phdm Rugu vang H Noi da duoc gidi khuyén khich.
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3.7. Nghién citu cong nghé san xuit dudng chirc ning fructo-oligosaccharit bang
cOng nghé da enzym va Gng dung trong san xudt thirc an tré em, banh keo va thue
pham chuc ning,

3.7.1. Nghién ciru lura chon va xit Iy nguyén liéu, lua chon hé enzym va thiét bi.

Lua chon, xit Iy nguyén liéu, hé enzym va thiét bi: Chuyén hod sacaroza thanh
dudng FOS duoc chia ra hai phan doan: Phan doan phan ing fructosiltransferaza (FTS) va
phan doan phan ting Glucooxydaza-Catalaza (GOD- CAT). Tai phan doan diu, enzym
FTS xic tdc 1én dudng sacaroza tao ra duong FOS va dudng glucoza. Tai phin doan sau,
hé 2 enzym GOD- CAT tic dung lén dudng glucoza va chuyén hoa ching thanh axit
gluconic réi thanh mudi gluconat natri va dugc loai ra khéi dung dich bing k¥ thuét trao
déi ion. Dé c6 duge hiéu qua cao va sin xuit duong FOS cao do, ca hai phan doan chuyén
hod trén cdn duoc nghién cttu t6i vu hod. C6 thé chon hé 3 enzym FTS- GOD- CAT néu
thuc hién déng thdi 2 quad trinh trén.

Lua chon thiét bi: Di tan dung thiét bi quy mé phong thi nghiém, xudng
thuc nghiém dé nghién ctu sinh téng hop thu hdi enzym. D3 tan dung day chuyén
san xuft hién c6 cia co s& san xuat dé€ nghién ctu tng dung, bé sung FOS vao bot
dinh dudng tré em, banh bich quy va keo cing.

3.7.2. Nghién citu quy trinh cong nghé san xuit dudng FOS c6 do tinh khiét cao bang
phuong phap enzym.

Xdc dinh pH méi truomg va nhiét do toi wu: D& xac dinh pH t6i vu cho hoat dong
cua enzym, thi nghiém dugc tién hanh bing ciach xac dinh hoat lyc clia cdc miu enzym
trong diéu kién pH khdc nhau tir 3 t6i 10. Ta dé dang nhan thdy hoat luc cia enzym dat
gid tri cao nhét khi méi trudng ¢ pH 5,0. So sdnh véi cac két qua da cong bo thi két qua
nay cling phtt hop vi hdu hét cdc FTS déu c¢é pH t6i wu cho hoat dong 1a tir 5.0 dén 6.8 nhu
FTS ctia Aspergillus japonicus [15), Aspergillus niger ATCC 20611 21], Aureobasidium
pullulas [33]). Chi duy nhit cé FTS tit Aspergillus oryzae [33] 14 ¢6 hoat luc t6i da tai pH 8
(Hinh 33 va 34).
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Hinh 33. Anh huéng cia pH dén hoat luc ciia enzym
Dé xdc dinh khodng pH ma tai d6 FTS én dinh (cdc dic tinh khong bi thay déi), thi
nghiém duge tién hanh bang céch ngdm cdc mau enzym vao nhimg moi truong cé pH
khéc nhau thay déi trong khoang 3 dén 10 trong thoi gian 2 gi¢. Sau d6 hoat luc cla
enzym dugc dem phan tich d€ xdc dinh hoat Iyc twong d6i (ty 1é phin tram hoat lyc ctla
enzym sau vA trude khi bi x&r 1¥). Két qua nhu hinh 34 da thé hién. Ta thdy enzym FTS 6n
dinh trong dai pH khd dai tir 4 dén 10.
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Hinh 34. Anh hudng ciia pH dén su 6n dink hoat luc ciia enzym
Enzym c6 hoat luc cao nhét khi & nhiét do 50 °C va enzym nay tuong d6i én dinh trong dai
nhiét tir 35°C dén 55 °C. Két qua nay ciing phti hgp véi cac cong b8 cia Jiang Bo
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Hinh 35. Anh hudng ciia nhiét 36 dén hoat lyc ciia enzym
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T6i wu hod cdc diéu kién chuyén saccharoza thanh FOS: Qui hoach toan hoc
thuc nghiém 1a phuong phap dugc tng dung nhiéu trong cic linh virc céng nghé sinh hoc,
b&i phuong phdp niy c6 thé gidm s6 ldn thi nghiém t&i muec t6i thiéu ma vin cho két qua
chinh xdc. Trong phan tmg ¢é enzym Xic tdc. Hiéu sudt ctia phan tng bi anh hudng boi
nthiéu y&u t& nhu nhiét do, pH, thdi gian, ndng d6 enzym, nong d6 co chit v.v, nén viéc
xdc dinh diéu kién t6i wu cho qué trinh 1a rat phic tap. Viéc sir dung phuong phip qui
hoach toan hoc thuc nghiém Box-Willson sé gilp ta dé dang hon trong qud trinh thi
nghiém 1ap lai. Cdc y&u t6 cin t61 vu [a ndng d6 sacaroza (%), néng d6 enzym FTS (U/ g
sacaroza), thoi gian phan tng (gi®), chi tiéu t61 wu [a ham luogng FOS tao thanh (%). T4t ca
cdc thi nghiém déu duoc tién hanh & diéu kién nhiét do 50 °C va pH 5 thich hop cho
hoat déng clia enzym. Muc dich clta qua trinh 12 tim diéu kién phan tng dé€ thu dugc hiéu
sudt cao nhat va ham lugng FOS cao nhat. Két qua cho thdy: Ham luong FOS thu duoc cao
nhit 13 54,3%, néng do sacaroza 54%, néng d6 FTS 8U/ g sacaroza, thoi gian 12 gid, pH
5, nhiét d6 50 °C.

T6i uu hod cdc diéu kién chuyén duong glucoza bang hé enzym GOD/ CAT: Nhu
chuing ta di biét c6 rédt nhiéu phuong phép dé nang cao do tinh khiét cta FOS. Nhung mot
trong nhimg phuong phép dé thuc thi trong diéu kién Viét Nam 12 ding enzym dé chuyén
hod dudng glucoza trong hén hgp FOS, nhd d6 nang cao do tinh khiét cta sin phdm.

Theo khuyén cdo ciia nha sdn xuft enzym, thi hé¢ enzym GOD - CAT c6 nhiét d6 va
pH hoat dong t&i thich twong tng tai 30 °C va pH 5. Trong thi nghiém nay ba chi tiéu ndng
do enzym, th&i gian phan tng va ty 1¢ hai enzym GOD/ CAT duoc t6i vu hod bing phuong
phdp Box- Wilson. K&t hgp cdc ké&t qua phdn trén ta c6 diéu kién t6i uu cho qud trinh
chuyén hod dudng glucoza la:

+ Nong d¢ dudng téng: 32 % + Nhiét do: 30°C
+ Néng d6 enzym GOD:17 U/ g sacaroza + pH: 5
+ Ty 16 GOD/CAT: 0,085 + Thot gian: 13 gio

Ap dung diéu kién t6i wu d4 tim dugc nhw trén d€ thie nghiém, két qua cho thdy
sau khi loai bdé glucoza bing hé GOD - CAT, d¢ tinh khiét clta FOS da duoc ning tir
54,3% 1&én 78%. K&t qua phan tich hai miu dudng trudc va sau khi loai bo glucoza
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bing sic k¥ 1éng cao &p cho ta biéu d6 quang phé nhu hinh 36 va 37. Qua hai d6 phd ta dé
dang nhan thdy pic dai dién cho dudng glucoza trong d6 phd khi phan tich FOS da bi mat
di gan hét trong dé phd clia FOS cao do (Hinh 36 va 37).

N}

GF.
GF,
3

* 8 GF
3

Hinh 36. Pé pho HPLC cia mdu truéc  Hinh 37. P6 phé HPLC ciia mdu sau
phdn img GOD-CAT phdn img GOD-CAT

Nghién ciru sdn xudt FOS cao dé bang phuong phdp dong thoi: San xust dudng
FOS sir dung hé enzym theo phuong phdp ndi tiép, mic dit ¢ nhiéu wm di€ém nhu cé thé
diéu chinh diéu kién thich hop cho hoat dong cia timg enzym riéng r&, nh& d6 hiéu sudt
chuyén hod cao hon. Song né déng thdi cling ¢6 mét s nhuge diém nhu thdi gian phan
tng l4u hon, cdn nhiéu thiét bl v t6n nhiéu nhién liéu hon. Vi th€ viéc nghién ciu san
xudt dudng FOS cao d6 bing phuong phap déng thoi 12 cdn thiét d€ so sdnh lya chon cong
nghe 61 uu.

Nhu ta d3 biét hé enzym GOD- CAT hoan toan bi bt hoat khi & trong néng do
dudmg cao qud 40 % va khéng 6n dinh khi nhiét d6 cao hon 40 °C. Trong khi d6 enzym
FTS lai hoat dong t6t nhat & diéu kién nhiét do 50 °C va ndng d6 dudng cao dén 60%. Vi
th€, thi nghiém nghién ctu tim di¢u kién thich hgp cho qud trinh hoat dong ciia hé 3
enzym trén duge ti€n hanh véi cadc miu khdc nhau vé nhiét d6 va ndng d6 co chit nhung
c6 ciing pH 5, thoi gian phan ng 12 gi¥, ndng d6 enzym FTS 12 8 U/ g, ndng dd enzym
GOD 14 20 U/ g va ty 1¢ GOD/ CAT 14 0,085 (Bdng 39 va 40).
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Bdng 39. Anh huédng ciia nhiét d6 dén hoat dong ctia hé enzym
FTS - GOD/ CAT

Nhiét do (°C) 30 32 34 36 38 40
FOS(%) 58 61 62 62 57 52

Bdng 40. Anh hudng cda néng do duong dén hoat dong ctua hé enzym
FT S -GOD - CAT
| Nong dé duong (%) 30 32 34 36 38 40

FOS (%) 52 53 63 62 57 52

Tir k&t qua trén ta thdy nhiét do bing 35 °C va néng dé dudng 35% la thich hgp
nhat cho hé 3 enzym trén hoat dong. D€ khing dinh két qua va x4c dinh hiéu sudt phan
img, mot thi nghiém chuyén hoa dudng FOS bing hé enzym FTS- GOD- CAT duoc tién
hanh trén thiét bi ¢6 canh khuay va cdp khi v6i cdc diéu kién phan tng nhu sau: Nong d6
dudng 35%; nhiét d6 phan tng 35 °C; pH 5; néng d6 enzym FTS 8 U/ g; Nong d6 enzym
GOD 20 U/g; T3 1é GOD/ CAT 0,085. Dich sau phan tng duoc dem phan tich thinh phan
trén hé théng sic ky 1ong cao dp (Bdng 41). SO ligu trén bang cho thdy mac du lugng FOS
tao thanh da dugc nang cao hon so véi mau chi ding mot enzym FTS. Song ham luong
sacaroza con du lai van rit cao (12,5%). Diéu nay Ia do hoat luc clia FTS bi han ché phdn
nao do diéu kién néng d6 dudng va nhiét do xic tdéc chua & muc t6i wu. Hon nita, diéu
kién xtc tac cta GOD- CAT ciing bi anh hudng trong diéu kién nhiét do va néng do co
chét cao hon mifc yéu cau.

Bang 41. Thanh phdn duong cia dich sau phdn ing hé 3 enzym
bdng phuong phdp dong thoi

Thanh phén G GF GF, GF, GF, Téng FOS
dudng
Ham lugng(%) 22,5 12,5 37,6 24,2 3.2 65

Tir két qua nghién citu clia hai phuwong phép trén ta thdy phuong phép néi ti€p ¢
uu viét hon so véi phuong phdp déng thoi.

D3 so bo tinh todn gid thanh cho san phdm dudng FOS 50 bao gém: Pudng kinh
trdng, enzym, dién, nguyén lieu, cong lao dong, chi khic. Gid thanh 1 kg dudng FOS 50
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12: 130.720 dong. Chi phi san xudt 10 lit dich dudng FOS cao do bao gém: FOS 50, GOD
+ CAT, dién, cong, phu liéu, gid bao bi, chi khdc. Gi4 thanh téng cho 1 chai san phdm la:
32.936,284 déng.

3.7.3. Nghién ciru sir dung duong FOS trong san xuat bot dinh duéng tré em va banh
keo chic ning.

Do dudng FOS ¢6 nhiéu dac tinh sinh hoc ddng quy, c6 huong vi va tinh chit hod
1y trong tu nhu dudng kinh nén viéc thay th€ duong kinh bang dudmg FOS trong san xudat
c4c loai thuc phdm chita dudng nhu keo, banh va bot dinh dudng tré em 12 hoan toan kha
thi. S&n phdm nay s& cé gi4 tri cao vé mit dinh dudng ciing nhu chifc nang phong ngita
bénh tat, déng thdi huong vi cling duge cai thién rat nhiéu.

Trong nghién citu niy, san phdm dudng FOS thu nhén dugc tir két qua phin trén
duoc st dung trong san xudt ba san phdm thuc phdm d6 [4 bot dinh dudng tré em, banh
bich quy va keo cting. Do gi4 thanh va d6 tinh khi€t clia dudmg FOS cao d6 kha cao, nén
chiing t61 chon dudng FOS thdp d¢ lam d6i tuong nghién ctitu cho qué trinh nay. Nghién
cu dau tién dugc ti€n hanh bing cdch x4c dinh nhiét do s6i va nhiét d6 caramen hod cha
dich dudng FOS thdp do. i x4c dinh nhiét do sdi ctia dich dudng FOS 50% (dich dudmg
FOS thu dugc tir phan tng FTS sau khi chinh vé néng d6 chat khé 50%) 1 110 °C va nhiét
d6 caramen hod 1a 180 °C.
3.7.3.1. Nghién ctru st dung duong FOS trong san xudt bét dinh dudng tré em.

Nghién ctiu san xuét bot dinh dudng tré em da duoc thuc hién tai Vién Cong nghiép
thyc phdm tir nhimg nam 90 cha th€ ky truéc. Két qua nghién cttu d4 duoc chuyén giao
dén nhiéu co s& san xuit va ngay tai Vién Cong nghiép thuc phdm ching t6i cling ¢6 mot
day chuyén san xuét theo cong nghé nau, ép nd, bao bi. D& dat dugc muc dich 1a dua san
phdm dudng FOS vao bt dinh dudng tré em nhim nang cao gid trj dinh dudng ciing nhu
gia tri sinh hoc, chiing t6i di tan dung diy chuyén thiét bi ¢é sdn, cai tién cong nghé co
s& trong nghién ciu sit dung dudng FOS vao san xudt bot dinh dudng tré em. Ddi tuong
nghién cifu cta ching téi 12 bot dinh dudng loai ngot. Trén co s& nghién ctu quy trinh ¢
sdn, dé c6 thé thay th€ mot phan dudng sacaroza bing dudng FOS ta phdi chi ¥ cdc yéu t&
sau:
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- budng FOS 50 14 dung dich ¢6 chita 50% chét kho, trong khi dé ham luong chét
kho cia dudng sacaroza la 95 - 98%.

- Nhiét do caramen hoa ctia duong FOS 12 180 °C nén c6 thé tham gia trong qud
trinh n#u trén mdy ép nd gidng nhyu dudng sacaroza (nhiét d6 ddu ra clia may ép nd 1a 170
OC)

- N#u chin nguyén liéu trén mdy ép nd: Khéi nguyén liéu sau khi phéi tron déng
déu dugc dem ép nd thanh bong chin trén may ép né cao dp. Yéu ciu cla sin phidm sau ép
né 1a phdi chin thom, khong chdy khét, khong c6 hién tugng rin ciing clia bot séng.

- - Ph6i tron 14n hai va Xxay bong: Trong cong doan phdi tron 14n hai cdc chét bd sung
bén nhiét khong bién tinh, khong bay hoi dugc phdi tron véi bong. Khéi bong sau dé duoc
sdy kho dén do 4m thich hop r6i dem xay thanh bot trén mdy nghién bda.

- Phéi tron 14n 3 va hoan thién san phdm: Bot thu dugc sau xay nghién dem phéi
tron véi cde phu gia, déng géi vao tii hodc hop nhom, ddn nhin, kiém tra va nhéap kho.

Anh hudng cia luong duong FOS bé sung vao nguyén liéu trude khi ép no:
Ham lugng FOS nhiéu nh4t ¢6 thé bd sung trong giai doan ddu trude khi nd béng la  60g/
kg. Néu muén san phdm cé chita 5% dudng FOS, tic 12 ¢6 50g/ kg ta phai bd sung 200g/
kg dich FOS 50%.

Hinh 38. Xdc dinh quy trinh sdn xudt bot dinh dudng tré em c6 bé sung FOS
Diu tuong Gao té, gao nép Pau xanh

tich vo lam'sach lam sach

! > Ph(“)'i*tr@ﬂ 1 4_____|_ Phu gia 1

} ~——— Pumg FOS
ép nd, tao bong

Lém“ngu@i

Phéiltron 2, Phu gia 2 +FOS

XayLéng____,_, Phéitron3 ____ . Phugia3

Pong goi, thanh phim
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Nhu vay ta phai bé sung thém 140 g/ kg dich FOS 50% nita trong giai doan ph6i
tron 14n hai cha quy trinh san xudt co s& cha Vién Cong nghiép thuc phdm. Diéu nay dé
dang thuc hién bing cich tron dudng FOS véi bong sau khi nd réi dem sdy lai 15 phit &
nhiét d6 80 °C. Pdng thdi dé dAm bio cho d6 ngot cla san phdm khong thay doi ta phai
gidm luong dudng kinh trong thue don cii di 40g/ kg tic 1a tir 100 g/ kg xuéng 60 g/ kg.
Bot dinh dudng c6 bé sung dudng chic ning FOS nay dugc phan tich thanh phin dinh
dubng va danh giid cam quan (Bdng 42 va 43).

Viéc bé sung dudmg FOS thay thé dudng kinh trong san xuét bot dinh dudng tré em
la-hoan toan dé dang va kha thi trong san xudt 16n vi cong nghé sén xufdt mat hang maéi
nay khong cin su thay déi 16n vé thiét bi ciing nhu cong nghé ma san phidm thu duoc lai
¢6 huong vi thom ngon hon so véi san phdm théng thudng lai mang dac tinh chic ning
gitdp cho tré dé tieu ho4, an ngon miéng vi con phong chéng mdt sé bénh khic nita nhu
dic tinh clia dudmg FOS d3 gidi thiéu (Bdng 44). V& mat gid thanh san phdm nay s& dat
hon so véi miu déi ching 1a 2.334 d/ kg. Su tang gid nay quad nhod so véi gid thanh bot
dinh dudng bén trén thi trudng loai trung binh 1a 35.000 d/ g. Do d6, viéc bé sung dudng
FOS vao san xudt bot dinh dudng d€ nang cao chat luong 13 hoan toan kha thi.

Bdng 42. Anh huéng ciia luong duong FOS bé sung vao nguyén liéu

ban ddu truéc khi ép né.

FOS Do dm Kha Puong kinh Chat lugng bong theo cam quan
(g/kg) (%) ning né hat bong (cm)
30 15 Dé B 1,7 Hoi chdy, qui x8p. B
40 16,5 DéE | 1,4 Bong trang dep nhung qud X6p
50 17,8 Né 1,1 Bdng trang dep, x6p vir phai
dugc
60 19,2 Né 0,9 Bong tring dep, x6p, thom ngon
duoc
70 21,7 Kém 0,5 Boéng c6 mdu xdm, hoi rén
80 235 Rit kho 0,4 Béng mau xam, rin va hoi séng
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Bdng 43. Thanh phdn cua bot dinh dudng tré em.

Cic chi tiéu Don vi Bot dinh dudng Bot dinh dudmg
tinh thuong FOS
Am % 6 6
Dam % 12,5 12,0
Béo % 4,5 4,0
Gluxit t3ng. % 75,5 76,5
Dudng FOS % 0 5

Bdng 44. Két qud ddnh gid cdm quan bot dinh duéng tré em.
Theo thang diém 10

. Cic chi tiéu Bot thudng Bét ¢6 bo sung FOS
Mau 9. 9.5
Mui 9 9
Vi 8 9
Huong 9 9
Trang thai 9 85
Téng thé 8.8 9

3.7.3.2. Nghién citu st dung duong FOS trong sdn xudt banh bich quy.

Bénh bich quy 12 sdn phdm duoc sdn xudt tir hai nguyén liéu chinh 13 bot mi va
dudmg cung véi cdc chdt bd dudng nhu bo, trimg, sita... thong qua qud trinh nuéng, dudi
tdc dung cita nhiét d6, san phdm thu duogc 12 moét loai thyc phdm thom ngon dé tiéu hod,
giau hydratcabon, protein va lipit. V&i dic tinh 12 san phdm kho, ham lugng nuéce thap nén
banh quy rit dé bao quan va thuan tién cho viéc chuyén chd ciing nhu tiéu ding. Vi thé
bénh quy tlr bao d&i nay ludn 13 san phdm dugc ngudi tieu ding wa thich. Cdc d6i tuong st
dung bdnh quy rit da dang, tir tré em dén nguoi gia, tir ngudi khoé dén nguoi bénh. Pham
vi sit dung ciling rit rong tir thanh phd d€n cic viing xa.

Vi dudng FOS c6 céc tinh chat v huong vi gdn giéng nhu dudng kinh, nén huéng
b4 sung dudng FOS vao bdnh bich quy nhu mét chét thay the dudng kinh. Ciing nhu trong
sin xuft bot dinh dudng, muc tiéu cha sin phdm 1a phai chia tir 5%-10% dudng FOS. Déi
tuong sir dung sé 1a FOS 50 dé giérﬁ gia thanh. Thiét bi sir dung s& 14 cdc ddy chuyén san
xufit banh bich qui ¢6 sdn cta Cong ty thuc phdm Ha Tay va co s& san xudt banh keo Phic
Long. Viéc bd sung dich dudng FOS t6t nhit 12 vio c6ng doan tron nhii. Lugng dudng
FOS tron vao s& diing dé thay the dudng kinh, nén viéc tinh todn Iugng FOS thay thé phai

dua trén céc can cif sau:
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- Ham lugng nuée cha dich nhit phai twong ty nhu quy trinh co sé.

- Do ngot clia san phdm vé sau phai tuong duong véi d6i ching.

- Trén co s& it thay déi vé cong nghé san xudt binh bich quy thong thudng.

- Hinh thic cling nhu chét lugng phai t6t hon hoac tuong duong véi déi chimng.

- Gi4 thanh phai khong duge qué cao, duge khach hang chdp nhan.

Chiing t6i 1am thi nghiém v&i cic miu b8 sung céc lugng FOS khéic nhau, giit

nguyén cac yéu t6 va thanh phén nguyén liéu nhu mau déi ching. Céc chi tiéu danh gia 12

khé nang thuc hién, gid tri cAm quan, gia thanh (Bdng 45).

- Bdng 45. Anh huong ciia luong duong FOS bo sung
dén qud trinh sdn xudt banh bich quy
Luong dudng Lugng dudng Kha nang thuc Chénh léch gid
FOS b6 sung kinh bi thay thé hién trén ddy thanh (d/kg)
(g/kg) (g/kg) chuyén TB
160 64 Tot 1643
200 80 Tot 2054
240 96 Tot 2465
280 112 Tot 2876
320 128 Bi dinh 3287

Tir két qua trén ta thay dé ddp ing dugc didu kién cong nghé trén day chuyén san
xudt banh bich quy théng thudng ta c6 thé bd sung moét luong dudng FOS 16n dén 280g/kg
san phdm. Tuy nhién do gid thanh clia san phim s& cao va do nhu cdu cia ngudi tiéu diing,
ta vin c6 thé dung dudng FOS cao do hoic dudng FOS thdp do duge c6 dac trudce.

Tring Bo Xiro Dudng Nr(’yc Phu gia
L Tao dichnhii  — 4— J,
Puong FOS T < B4t mi, tinh bét
Nhé(I tron
Dinh {hmh

Nudng —w Lam ngudi e Péng g6i—p Sén phim

Hinh 39. Quy trinh sdn xudt banh bich quy sit dung duong FOS
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San phdm bénh bich quy c6 b8 sung dudmg FOS, duge dem phan tich thanh phén
dinh dudng va danh gid chit lugng cdm quan, két qué dugc thé hién trén bdng 46 va 47.
Tir cic két qua trén ta thdy viéc st dung dudng FOS vao san xudt banh bich quy cong
nghiép 1a hoan toan kha thi. San phdm mdi ndy ngoai gid tri cai thién chat lugng clia banh
quy, con ¢6 tac dung cai thién va phong chdng bénh tat ctia dudng FOS.
Bdng 46. Thanh phdn cita banh bich quy

Cac chi tiéu bon vi B4nh quy thudng Banh quy FOS
tinh
Am % 6, 20 6,.2
- Pam % 6,30 6.8
Béo % 3,90 3,92
Gluxit téng % 69,3 70,0
Dudng FOS % 0 7
Bang 47. Két qud ddnh gid cdm quan bdnh bich quy (Theo thang diém 10)
Cic chi tiéu Banh bich quy thudng Banh bich quy FOS
Mau 9 9.5
Mui 9 9
Vi 8 9
Huong 9 9
Trang thii 9 9
Tdng thé 9 9.1

3.7.3.3. Nghién citu stt dung duong FOS trong sdn xudt keo.

Keo 12 mot trong nhitng san phdm chinh, chi€ém khéi luong bac nh4t trong céng
nghi¢p ché€ bién dudng. Phu thudc vao dac tinh nhu trang thai, thanh phin, miu mi va
huong vi, keo duoc chia ra lam nhiéu ching loai nhu keo cidng, keo mém, keo dai... Do
dac tinh dé bao quan, thuan tién sir dung va huong vi thom ngon nén keo da dwoc san xudt
va tiéu diing rong rai tir bao ddi nay trén khip th€ gi6i, cho moi d6i tuong. PE ting cudng
gid tri clia keo chiing t6i tién hanh nghién ciu sir dung dudng chic ning FOS v6i muc
dich gitip cho dong ddo ngudi tiéu ding duoc ti€p nhan san phdm dudng chic nang FOS
dé cai thién va tang cudng kha nang phong chong bénh tat. Thi nghiém duoc thuc hién
trén day chuyén san xuft ¢6 sin clia Cong ty thuc phdm Ha Tay va co s& san xu4t banh
keo Phic Long. Ciing nhu hai san phdm b6t dinh dudng tré em va banh bich quy di trinh
bay & phan trude, dudng FOS chon dé bd sung vao san phdm keo 13 dudng FOS 50 c6 do
thudn khiét thap va ndng do chdt kho 1a 50%.
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Dua trén quy trinh co s& clia cong nghé san xudt keo ctimg thong thutng. Cic budc
cong nghé duoc thuc hién cu thé nhu sau:

- Phéi tron: Tién hanh & diéu kién dp suft thudng hoic ap sudt cao. Khoéi dich sau
khi dun phai ddm bdo cdc yéu cdu nhu sau:

+ Khéi dich khong duge ¢é cdc hat dudng kinh két tinh.
+ D& 4m clia khéi dich phai 6n dinh va khong cao qui 16%.
+ Ham lugng cdc dudng thuy phan cla sacaroza phai dat mic thip.

- N4u keo hay ¢o6 keo: Qud trinh nay thudng dugc thuc hién trong ndéi c6 chin
khong. Do chan khong t61 wu cho qua trinh ¢6 [a 0,008 -0,0015 MPa.

- Lam ngudi: Sau n4u chan khong khéi keo ¢6 nhiét d6 khoang 115-125 °C.

Dd xdc dinh duoc quy trinh sdn xudt keo ciing thong thuéng: Da xac dinh diéu
kién thich hop cho viéc phéi hop cic chdt mau, chat huong va tao d6 nhuyén vira phai, 1am
ngudi khai dich xuéng tir 40 - 80 °C phu thudc vao chang loai san phdm, tic nhan thu
nhiét 12 nude lanh c6 nhiét do tir 5 - 6 °C, thdi gian ha nhiét thudng khéng ché & 3 -5 phit.
Kéo keo dé tao cho khong khi bén ngoai duge tron 14n vao khéi keo lam cho keo x6p, don
va c6 mau tring hdp dan.

Chiing t6i nhan thdy dudng FOS cé thé b6 sung vao giai doan phéi tron va khic véi
hai san phdm bot dinh dudng tré em va banh bich quy, dudng FOS c6 thé bé sung thay the
ca dudng kinh ciing nhu dudng nha, vi duong FOS 50 ngoai ham lugng FOS nguyén chat
ra nd cdn chia ca dudng khir glucoza va moét phan fructoza, chon ty 1€ thay thé cho dudng
kinh 12 70% va dudng nha la 30%.

Va nhu vay quy trinh cong nghé san xudt keo ciing ¢6 bd sung dudng FOS dat cic
chi tiéu chat Iugng va duge danh gia 1a kha nang thyc hién trén day chuyén hién c6 va cé
su thay déi vé gia thanh (Bdng 48).

Két qua nghién citu cho thdy viéc thay thé dudng kinh va dudng nha bing dudng
FOS & mitc do du6i 500 g/ kg trong san xudt keo cing hdu nhu khong cén thay déi gi vé
thiét bi va quy trinh cong nghe da dugce xdc dinh (Hinh 40).
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Bdng 48. Anh huéng ciia duimg FOS b6 sung dén qud trinh sdn xudt keo cimng.

Lugng duimg Lugng dudng Luong dutng Kha nang Chénh léch
FOS bé sung nha thay thé kinh bi thay thirc hién trén gia thanh
(g/ kg) (g/ kg) thé (g/ kg) day chuyén (d/ kg)
TB
100 30 14 Tot 1306
200 60 28 Tot 2178
300 90 42 Puoc 3268
400 120 56 Tam ducc 4357
500 150 70 Co lau 5746
Puong kinh Glucoza, dich dudng khir
’ e P?c‘ii tron 1
Phu gia Buong FOS
Niu keo
L%m ngudi
Phoi miu  «——— Mau thuc phim
P&O’i huong

Pﬁé’i axit +———— Axit thuc phdm

Phéi trt}n l4n 2—= Kéo keo— Tao hinh —= Bao géi thanh phdm

Hinh 40. Quy trinh sdn xudt keo citng st dung duong FOS
Pé c6 duge céng thitc thich hop cho sin phdm, cdn khdo sit kh& ning thich dng

chdp nhan cla ngudt tiéu ding trén co s& thé hién tinh wu viét clia keo. Trong nghién ctu

nity chiing t6i lua chon loai c6 gid thanh & mitc chdp nhan dugc 1a loai keo bd sung 200 g/
kg duémg FOS. D3 phan tich so sanh thanh dinh dudng va diém cidm quan cla san phdm
keo cting bd sung 200 g/ kg dudng FOS (Bdng 49 va 50).

Bdng 49. Thanh phdn cda hai loai keo

Céc chi tiéu Don vi Keo citng thudmg Keo cimg FOS |
tinh
Am % 6, 20 6.2
Bam % 2,2 2,15
Béo Fo 3,1 3,0
Gluxit tdng % 80 82
Duong FOS % 0 75
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Bdng 50. Két qud dinh gid cdm quan cua hai logi keo

Theo thang diém 10
Cic chi tidu Béanh bich quy thudng Banh bich quy FOS

Mau 9 9.5
Mui 8,5 9
Vi 7,5 9
Huong 9 9
Trang thdi 9 9

Téng thé 8.6 0.1

Nhu vy ta thdy viéc bd sung dudng FOS vao san xuét keo thuc t€ cho két qua rat
t6t, ngoai nhitng dac tinh c6 duge nho ham lugng dudng FOS cé chita trong né, gia tri cam
qﬁan ctua keo con duge danh gia rit céo boi hwong thom, vi ngot diu, mat va cé do x&p.
Trong s6 cdc chuyén gia cta hoi déng cam quan codn cho biét, vi ngot mat clia keo khi
thay th€ dudng FOS c¢é duge 1a do ban chit dusng FOS va hinh nhu dudng FOS con ¢é
kha nang cai thién vi ngot cia dudng kinh va céc loai dudng khic.

3.7.4. Nghién ctru thir nghiém trén co thé ngudi dé danh gia gia tri ciia san phim
dudng FOS.

Pé x4c dinh gid tri sinh hoc cha dudng FOS chiing t6i di k&t hgp véi trung tam
dich vu y t€ bac s¥ gia dinh, 50 C Hang Bai tién hanh thir nghiém trén d6i tugng bénh
nhén méc bénh ddi thdo dudng.

Co 5o lua chon déi tuong thir: Bénh dai thdo dudng dang ¢6 xu hudng tang lén
theo th&i gian va su tang trudng kinh t€, dic biét & cic nudc cong nghiép phat trién. Theo
s§ liéu cla t6 chic y t€ the gidi, s6 ngudi mic bénh ddi thdo dudmg 1a 98,9 tridu/ nam
1994 va s€ tang lén 215 trieéu/ nam 2010. Tai thanh phd H6 Chi Minh ndm 1992 s6 bénh
nhan méc bénh ti€u dudng chiém 2,52% & Ita tudi trén 15. Cho téi nay bénh déi thio
dudng chua cé kha ning diéu tri khéi hdn ma phai dung thudc va c6 ché do an hop 1y lau
dai. Viéc nghién ctru tim ra nhimg thic an giip cho bénh nhan gidm bénh ma khong qué
anh hudng dén nhu cu t6i thi€u trong sy séng nhw cdm gidc qua déi qua thém an 1a cdn
thi€t. Duong FOS cao d6 clia Vién Cong nghiép thuc phdm véi tén thwong hieu Ia
Neosugar dung cho ngudi bénh ddi thio dudng an c6 thé giip ho gidm di cidm gidc them
clia ngot va bao dam khong anh hudng dén su ting dudng trong m4u.
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Phuong phdp thit nghiém: San phdm thlr nghiém 13 dudng FOS cao do ¢6 thanh
phin: Dudng FOS 78%, Sacaroza 13%, Glucoza 4%, Fructoza 5%, s6 ngudi duoc thi
nghiém 1a 10, trong d6 3 ngudt & type I va 7 nguoi & type II. Thai gian thir nghiém 12 6
thdang (tir 10/ 2003 dén 3/ 2004). Cho bénh nhan an ngay 2 14n, mdi 14n 20 ml. Gidm liéu
luong thu6c ha dudng huyét tir 2 vién xudng 1 vién. Cic chi tiéu theo ddi cho bénh nhan
1a: Trong lugng co thé, huyét 4p va mach, dudng huyét va cdc triéu chimg 1am sang khic.

Két qud thit nghiém: Can ning: 3 ngudi type I sau 6 thdng 6 ting 0,5-1 kg; 4
ngudi type Il ¢6 gidm 0,5-0,7 kg. Huyét 4p va mach khong thay déi. Dudng huyét: 1 bénh
niran dudng huyét giam tir 15 mmol 1 xuéng 8,8 mmol/l; 4 bénh nhin gidm tir 2-3 mmol/ 1
sau dot diéu tri. Ca 5 bénh nhan trudc phai ding 2 vién Diamicron va ché€ d¢ an kiéng.
Nhung khi diing dudng FOS ciia Vién CNTP chi cdn diing 1 vién Diamicron.

Két qua: C3 10 truong hop diing dudng FOS déu cho biét ho khéng thém cha ngot,
c6 cAm gidc an ngon miéng, c6 3 bénh nhén cho biét tiéu hoa cd t6t hon.

Nhdn xét va kién nghi cda trung tdm: Nhimg bénh nhan dai thio dudng & type II
khi diing duong FOS c6 thé giam thu6c ha dudng huyét tir 2 vién xudng 1 vién. T4t ca céc
bénh nhan ddi thdo dudng sau khi dn dudng FOS déu khong cam th4y thém clia ngot nifa.
Loai dudng FOS nay néu chuyén thinh dang vién nang thi thu4n tién hon khi sir dung.
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3.8. Nghién citu céng nghé vi thiét bi sin_xuat dé uéng méi tir hat ndy mam tir

rau va nudgc qua lén men ¢é do con thap.

3.8.1. Nghién ciru san suit mirée uéng tir hat dau tuwong va dai mach nay mam.
3.8.1.1. Nghién citu t6i wu hod quy trinh cong nghé va thiét bi ndy mam dau tuong.

Anh huéng ciia thoi gian ndy mdm téi ham luong chdt dinh duéng: Trong
qué trinh ndy mdm, x4y ra hang loat cic thay déi chdt dinh dudng trong hat dau twong.
Tién hanh ndy mdm dau trong & 30 °C. Phan tich cdc thanh phén protein, dam hoa tan,
axit amin, gluxit va lipit ca hat ddu tuong trong cdc thoi gian ndy mam khéc nhau. Két
qua phan tich dugc chira & Bdng 51. .

Bdng 51. Anh hudng ciia thoi gian ndy mdm dén ham luong cdc chdt dinh dudng
ctia hat ddu twong ndy mami.

Thei gian (ngay) Ham lugng

Thanh phan 0 1 2 3 4 5 6

Protein tdng s6(%) 35,7 36,1 39,8 42,7 39,7 37,5 31,8

Pam hoa tan (%) 11,5 11,7 15,9 21,5 19,5 17,9 14,6

Axit amin (mg/100g) 608 620 685 760 653 518 375

Lipit (%) 22,3 22,0 21,4 19,2 18,5 17,1 16,4

Gluxit (%) 24,5 23,5 22,7 21,4 20,1 19,0 18,3

Ngay sau ngdy dau tién cla qud trinh ndy mdm ham [uong céc chat du trit trong
hat d4u tuong nhur gluxit, lipit d3 bit ddu gidm xuéng. Ham luong cdc chat dir trif ndy
ti€p tuc gidm manh trong nhitng ngay ti€p theo ctia qué trinh ndy mam. Dén ngay thir
6, ham luong lipit chi con 16,4%, ham lugng gluxit con 18,2% (so véi ngay ban ddu
twong tng 14 22,3% va 24,5%). Trong khi d6, ham lugng protein téng s6, dam hoa tan
va cdc axit amin ting lén dang ké trong 3 ngdy ddu clia qua trinh ndy m4m. Trong hat
dau twong khi chua ndy mdm ham lugng protein téng s6 chi dat 35,7% nhung sau khi
niy mdm dugc 3 ngiay ham luong nay ting lén dén 42,7%. Tuong ty ham luong dam
hoa tan tang tir 11,5% 1én 21,5% va axit amin tang tir 608 lén 760 mg/ 100g.

- Hé enzym za xfic tdc phan gidi gluxit thanh cdc monosacarit, disacarit va oligosacarit,
con hé enzym lipaza thity phan lipit thanh glyxerin va axit béo din dén ham luong
gluxit va lipit gidm manh trong toan b qué trinh ndy mém.
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Chinh vi 1€ d6, dé thu dugc ham luong protein, dam hoa tan ciing nhu axit amin
cha hat dau tuong ndy mam mot céch t6i da thi cdn dimg qué trinh ndy mim sau thoi
gian la 3 ngay.

Xdc dinh nhiét dé thich hop cho qud trinh ndy mdm: Mac du thanh phin cac
chat dinh dudng trong hat dau trong bién d6i manh theo th&i gian nhung nhiét 46 lai 12
nhén t6 quyét dinh dén t6c do cla qud trinh ndy mim va do d6 dnh hudng 16n d&€n ham
lugng protein, dam hoa tan, céc axit amin.

Tién hanh xdc dinh ham lugng clia cdc thanh phéan trén trong hat dau tuong khi
ndy mam & céc nhiét do khic nhau. Yé&u t6 nhiét do ¢6 &nh hudng 16n dén 3 thanh phén
[ protein, dam hoa tan va cdc axit amin tu do. Nhiét do qué cao hodc qua thip s& bt
loi d&i v6i su ndy mim cha dau twong, thim chi khi quan sat & nhiét d6 10 °C nhan
thdy hat khong ndy mim.

Bdng 52. Anh huéng ciia nhiét dé téi
thanh phdn dinh duing ciia ddu tuong trong qud trinh ndy mdm.

Nhiét do Protein Axit amin tu do Pam hea tan
(°C) (%) (mg/ 100 gr) (%)
10 35,7 625 119
15 37,0 658 15,5
20 40,4 687 19,3
25 45,8 854 22,7
30 42,7 760 21,5
35 38,0 748 18,1

O nhiet do 15 °C va 35 °C qud trinh ndy mdm dién ra chAm ham luong protein
tuong tng chi dat 37,0% va 38,0% trong khi dé & nhiét d6 25 °C ham lugng nay dat téi
45,8%. Diéu kién thich hgp cho qua trinh ndy mam dau tuong 13 25 °C trong 3 ngay.
3.8.1.2. Sir dung enzym ddu twong ndy mdm dé khi thanh phdn phdn dinh duing

Su thay doi cia thanh phdn irc ché trypsin trong qud trinh ndy mam: Mac di
dau tuong cé hdm lugng cic chét dinh dudng cao nhit trong cédc loai ngil cdc va cao
hon nhiéu san phdm dong vat khéc nhu thit, tring, stta nhung viéc st dung chung Iai bi
thu hep do trong dau tuong cé mot lugng chét e ché trypsin. Tdc dung kim ham cua
cdc chét wc ché trypsin 1a do chét nay lién két vdi trypsin tao thanh mot hgp chit bén
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vitng khong thuan nghich. C6 khd nhiéu phuong phép lam gidm ham luong chét dc ché
trypsin trong hat dau twong nhu bién hinh bing phuong phdp xir 1y nhiét va thay déi
pH, thity phin dau twong bing enzym proteaza, ndy mam dau tuong. Ndy mdm dau
turong 1am hoat hod cic enzym hat nAy mam duoc xem 1a bién phép cé nhiéu wu diém
do ngoai viéc nang cao ham luong protein hoa tan, hdm lugng axit amin ty do, téng
hop céc vitamin E, A, C, D din d&n ham [uong cic chit phan dinh dudng cling dugc
giam nhiéu (Hinh 41).

Hoat tinh chét ic ché trypsin

0 1 2 3 4 5 3]
Thii gian ndy mam (ngiy)

Hinh 41. Su thay déi ham lugng chdt itc ché trypsin trong qud trinh ndy mdm.

Sau 3 ngdy, ham lugng ndy vén ti€p tuc gidm nhung khong ddng ké, cho dén
ngay tht 5 cla qua trinh ndy mim chi s6 nay con lai 1a 3,6 TU/ g. Sir dung d4u tuong
con bi han ch€ do su ¢ mat cha cdc chidt khé tiéu héa nhu stachyoza, rafinoza.
Stachyoza 12 mot tetrasacarit va rafinoza la mét trisacarit duge ddc trung bdi méi lién
két a-galactozid. Khi tiéu héa, mdi lién k&t nay khong bi thiy phan vi trong rudt ngudi
khong c6 enzym a-galactosidaza. Do vdy khi chiing ta an dau trong hodc st dung cic
san phidm thuc phim c6 ngudn géc dau tuong hay bi ddy hoi. Loai bd stachyoza va
rafinoza khong nhiing ning cao dugc kha ning ti€u héa clia nhitng san phdm thuc
phdm c6 ngudn géc tir dau tuong ma con 1am tang kha ning dap tng clia diu twong d6i
v6i nhu cdu st dung clla con ngudi. Ndy mdm dau tuong duge xem 13 mot trong nhitng
giai phdp lam giam ham lugng stachyoza va rafinoza xudng mitc thdp nhét. Tién hanh
phan tich cac thanh phén stachyoza va rafinoza cling nhu chiéu dai ré cla dau tuong

trong qu4 trinh ndy mam. K&t qua thi nghiém duge trinh bay (Hinh 42).
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Thanh phidn

4 3
Thid gian ndy mim (nghy)

g Stachyoza (mg / g chét kho)
. ~—Rafinoza (mg / g chit kho)
asmfe=Chiéu dai r& (cm)

Hinh 42. Su thay déi thanh phdn stachyoza, rafinoza
va chiéu dai ré dau tuong trong qud trinh ndy mdm

Tuy nhién sau 5 ngay ndy mim ré ctia diu twong lic nay dai dén 1,7 cm. Pay la
nguyén nhan Iam cho céc thanh phin nhu dam hoa tan, dam téng va dam amin tir do
giam manh do viéc tiéu thu dam manh mé& dé hinh thanh cdy non.

Chinh vi vay, dé thu dugc thanh phin dinh dudng cla dau twong dat gid tri cao
nhdt déng thdi gidm dén toi thiu cdc chédt phan dinh dudng (chit tc ché trypsin,
stachyoza va rafinoza) ching tdi lya chon thdi gian ndy mdm 1a 3 ngay.
3.8.1.3. Nghién citu cong nghé st dung enzym dé sdn xudt nudc uéng tir ddu tuong

ndy mdm & quy mé thuc nghiém.

Xady dung quy trinh cong nghé: Nhim muc dich san xudt nudc udng mai cé gid
tr] dinh dudng cao, bang phuong phép nghién wét, loc va phéi ché ching 161 da tao
dugc nudc uéng tir dau twong ndy mdm. DéE tang gid tri dinh dudng ciing nhu da dang
héa san phdm, chiing t6i tién hanh bé sung sacaroza vao dich sita sau khi nghién, b
sung huong hoa qua, siro maltoza... Quy trinh san xuét nudc uéng tir dau twvong ndy
mam di duoc mo ta (Hinh 43).

Nghién citu cong nghé thanh tring nudc uéng ddu tuong ndy mdm: Thanh
tring nudc udng 1a cong doan c6 y nghia rit quan trong trong bao quan vi phan phoi
san phim vi san phdm néu c6 thdi han sir dung kéo dai s& lam tang thoi gian lou hanh
va tiéu thu san phdm trén thi trudng. Tién hanh thanh tring sin phdm & cic ché do
nhiét va xdc dinh quy trinh cong nghé:
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Dau tuong hat—sLoai bd hat 1ép, sau—»Ngam Nudc &m—»Téch vo, dé rdo nuée
(50°C, 72 giv)

Dich chiét ddu tuong ~ «—— Loc «—Nghién udt
Siro maltiza Sif) maltoza
dudng, huong dau duomg, huong com
Thanh tring  Thanh tring Thanh tring

SP huong ddu  San phdm tv nhién  SP huwong c6m

Hinh 43. Quy trinh céng nghé sdn xudt nudc uong tir diu tuong ndy mam.

Bdng 53. Anh hudng ciia ché do thanh tring dén chdt luong sdn phdm.

Nhiét do Ap suat Thoi gian Chat lwong san pham
O (kG/em?) (phiit) Két tia (%) 6% (%)

10 56 44

105 0 15 43 57
J 20 41 49

| 10 45 55

110 0,5 15 38 62
20 37 63

10 28 72

114 0,7 15 25 75
20 20 80

10 7 93
121 1,0 15 0 100
20 0 100

K&t qua bang 53 cho thdy khi thanh triing & cing nhiét d6 néu théi gian kéo dai
thi sdn phdm thu dugc cé ch4t hrong t6t hon. Mat khac v6i cling mot thoi gian thanh
tring khi nhiét d¢ cang cao thi chat lugng san phdm thu duoc ciling t6t hon. Tuy nhién
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khi nhiét d6 qu4 cao, thdi gian kéo dai s& anh hudng dén chit lugng cam quan cau san
phdm. Qua d6 chiing toi Iva chon dugc ché do thanh tring 12 121°C / thdi gian 15 phut.
DPdnh gia chdt lugng va so bo tinh gid thanh sdn phdm & quy mé thuc
nghiém:
Sén xudt nudc udng tir dau tuong ndy mim & quy moé thuc nghiém. San phdm
sau qud trinh san xudt dugc ddnh gid cdm quan ciling nhur phan tich cdc thanh phin dinh
dudng (Bdng 54).

Bdng 54. Thanh phén dinh duéng
ctia nudc uéng dau tuong ndy mdm tu nhién va huong hoa qud

\ Nué6c uéng diu tuong ndy mam
Thanh phan
Huong tu nhién Huong sita com Huong dau
Mau séc Trang duc Tring duc Héng nhat
Mui Thom dac trimg, | Thom dadm, muista | Thom mat
khong ngai va c6m dic trung mui dau tuoi
Vi Ngot mét Ngot mat Ngot mét
Nang lugng 138 138 138
(kcal/200ml)
Protein (%) 3,6 3,6 3,6
Lipit (%) 1,67 1,67 1,67
Maltoza (%) 38 38 38
Sacaroza (%) 42 42 42
Glucoza (%) 25 25 25
Stachyoza (mg/1) 0,05 0,05 0,05
Rafinoza (mg/l) 0,04 0,04 0,04
I-Trypsin (IU/) 0,39 0,39 0,39

Két qua bang 54 cho thdy san phdm nudc udng tr ddu twong ndy mim la sén
phdm c6 gia tri dinh dudng va sinh hoc cao. Bén canh d6 san phdm cling ¢6 mau sic,
huong vi hdp din mang lai cdm gidc thi vi cho ngudi udng.

San xudt d6 uéng mdi tr dau tuong ndy midm & quy mé thuc nghiém ching t6i
da so bo tinh todn gid thanh san phdm (Bdng 55).
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Bdng 55. So b tinh todn gid thanh cho 1000 lit nuéc uéng ddu twong ndy mdm

T Hang muc Pon vi | Soluong | Pon gia (d) | Thanh tién (d)
1 | Dau wong kg 100 5.500 550.000
2 | Pudng kinh kg 80 6.300 504.000
3 | Sro maltoza kg 20 5.500 110.000
4 | Huong li¢u 20.000
S | Dbién kw 70 910 63.700
6 | Nudc m’ 4 5.000 20.000
7 [Hoi | 20.000
8 | Nhan cong cong 24 15.000 360.000
9 | Chi khac 30.000
10 Téng cong 1.648.000
Gid thanh cho 1 lit sdn phdm 1.648

R5 rang voi gid thanh nhu di so b tinh todn & trén thi sdn phdm dé uéng mdi
dau twong ndy méam rat thich hgp v6i thi trudng noi dia va ddp ing duoc phin 16n vé
nhu cdu nudc giai khat. Dong thoi véi cong nghé khong doi hoi nhitng thiét bi phic tap
va hién dai thi day chinh |2 cong nghé mang tinh kha thi cao, cé thé 4p dung dugc cho
cdc xi nghiép san xuit c6 quy md vira va nho.

D6 udng mdi tir dai mach ndy mdam: D& nang cao hiéu sudt trich ly cling nhu
chdt luong dich dudng ching toi sir dung ché phdm enzim Ceremix clia hing NOVO
Dan Mach. Day 12 hén hop cha cic enzim a-amilaza, B-glucanaza va proteaza nén rit
phit hgp cho quy trinh dudng héa véi nguyén liéu bao gém ca gao va dai mach.

Hai miu sir dung 20% va 30% dai mach khi cé su hd trg clia enzim Ceremix thu
duge két qua vé ham lugng dam amin, ham lugng dudng khir va hiéu sudt trich 1y x4p
xi méu d6i chitng. Tuy nhién khi dung dai mach vdi ty 1é 16n s& nang cao hiéu qua kinh
t€ nén chung toi lua chon ty 1é dai mach sir dung 13 30%.
3.8.1.4. Xdc dinh cdc yéu t6't6i wu vé cong nghé va thiét bi cho qud trinh lén men

Lua chon thanh phdn dich qud bé sung vao dich duong lén men: Tip doan
cdy an qua & nudc ta rat phong phid véi trén 29 ho va trén 129 loai thuc vat véi hang
trdm gidng gém cdy an qua nhiét d6i (chudi, dia, xoai, du di), cdy in qui & nhiét d6i
(cam, quyt, vii) va cdy an qua on d6i (1&, mo, méan). Céc loai qua tuoi trén thi trudng
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hién nay rit da dang. D€ lua chon dwoc loai dich qué bé sung vao dich dudng 1én men
chiing t61 ti€n hanh phan tich thanh phin mét s6 loai qua hay dugc sir dung trong san
xudt nudce giai khat (Bdng 56).

Bdng 56. Thanh phdn dinh duéng mot sé' loai qua

T | Nang lugng Thanh phan chinh (g/ 100 g) ]
Loai qua : . .
T (Keal) Nuéc | Protein t Lipit | Gluxid | Xenluloza | Tro
1 Min 20 93,6 | 0,6 0,2 4,2 07 105
2 Mo 46 875 [ 09 - 10,1 08 107
3 Dau 27 92,0 | 06 ) 7,0 o |04
4 Cam 37 883 | 09 - 8,9 14 105
5 Vai 43 882 | 07 - 9,4 1,1 {04

Két qua cho thdy trong 5 loai qua tuoi ti€n hanh phan tich qua mo duge xem la
loai qua c6 gid tri dinh dudng cao nhét.

Tuyén chon ching ndm men: Chon chiing thich hgp cho qué trinh [én men
dich dudng (dugc san xudt tir dai mach ndy mdm, gao, dai mach) c6 bé sung sird ma.
Tir b6 suu tap gidng clia B6 mon Thuc phdm va Dinh dudng, Vién Cong nghiép thuc
phdm, chdng t6i da so tuyén dugc 3 ching YCFD,,, YCFD,, va YCFD,, (Bang 57).

Bdng 57. Hoat luc lén men ciia cac chiung ndm men trong binh Einhorn

Thaoi gian (phit) Luogng CO, tao ra (ml)

Chiing gioéng 120 150 180 | 210 240 { 270 | 300 | 330
YCFD,, 0,4 1,0 1,8 2,6 3,5 48 | 50
YCFD,, 0,0 0,4 1,1 1,7 2,5 33 1 41150
YCFD,, 0,8 1,4 2,2 3,0 4,2 5,0

Ching nim men YCFD,, ¢6 hoat luc 1én men t6t nhit trén moi trudng thi
nghiém. Sau thoi gian la 270 phit lugng CO, tao ra 1a 5,0 mi trong khi d6 cic chung
YCFD,, va YCFD,, chi tao ra dugc tuong tng 12 4,8 ml va 3,3 ml. Khi sir dung sir6 véi
céc ty 1é khdc nhau thi méat d6 t& bao cuc dai dat duge thé hién su khdc nhau rd rét. Khi
st dung siro thay thé véi ty 1é cao khé ning lén men clia chiing ndm men kém triét 4é
hon. Tuy nhién véi ty 1é st dung 14 20%, qua trinh 1én men dién ra kh4 triét dé.
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3.8.1.5. Nghién citu hodn thién sdn phdm d6 uéng mdi tir hat dai mach ndy mém

Xdy dung quy trinh céng nghé ¢ quy mo thuc nghiém: Sau khi xay dung xong
quy trinh cong nghé chiing t61 tién hanh nghién cifu san xudt & quy mo thyce nghiém va
tién hanh phan tich danh gid chét luong sidn phdm. D3 phan tich ch4t lugng cla sén
phidm (Bdng 58).

Bdng 58. Két qud phdn tich chdt luong sdn phdm do uéng tir dai mach

TT Chi tiéu Pon vi Ham luong

1 Cén %V 2,12

. 2 Chat tan con lai ] %m 7,21
3 Chat tan ban ddu %om 11,97
4 Pudng khit g/l 9,1
5 Pam amin mg/l 50,4
6 Dam téng mg/l 324,2
7 Diaxetyl mg/l 0,16
8 Axetaldehit mg/l 9,2
9 Etylaxetat mg/l 16,9
10 1soxetat mg/l 0,5
11 n-propanol mg/l 17,8
12 isobutanol mg/l 16,7
13 ncol mg/l 98,5
14 Diém cam quan 17,6

K&t qua so bo cho thdy gid thanh san phdm hoan toan c6 kha nang ap dung dé
san xuft dé uéng méi ¢ d¢ con thdp tir dai mach ndy mém & quy mo vira va nho. Pay
la thanh cong ban ddu dé tao ra d6 u6ng mdéi nham da dang hda sin phdm déng thai tan
dung dugc nguyén liéu trong nudc dic biét 1& dai mach trong tai cac tinh mién ndi phia

bic nhdm tan dung quy d4t va gép phin vao cong cudc xod déi giam ngheo.
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Bdng 59. Chi phi cho sdn xudt 1.000 lit d6 uéng tir hat dai mach

TT Nguyén liéu Pon gia So6 hrong Thanh tién
| Malt (kg) 6.800 60 408.000
2 | Gao (kg) 2.800 45 126.000
3 Pai mach Viét Nam 3.000 45 135.000

(kg)
4 Siro ma (kg) 5.000 20 100.000
5 Enzym céc loal 20.000
6 Dién (kw) 600/1it 600.000
7 [ Nude @) 6.500/m’ 15 97,500
8 | Bot trg loc (kg) 10.000 18 18.000
9 Tong s 1.504.000
10 Binh quan cho 1 lit san phdm 1.504
(Mot nghin khong tram linh bon dong)

3.8.2. Nghién citu san xuit nuéc udng tir hon hop rau dé tao ra dé uéng méi gidu
dinh duéng vitamin va mudi khoang.

3.8.2.1. T6i wu hod qud trinh thu nhdn dich chiét nudc rau bang cong nghé enzym:
Enzym thuy phan thanh t€ bao thuc vat 1am khau ép dé dang hon. Nho dé hiéu sudt
dich trich ly tang lén. Thi nghiém sl dung enzym ti€n hanh véi ¢t cai va ca r6t. Nong
d6 enzym thi nghiém l1a 0,03%; 0,05%; 0,075% véi ca rot va 0,02%; 0,04%; 0,06% véi
cu cai. Thoi gian thuy phan véi ca 2 nguyén liéu 1a 30, 60, 90 va 120 phiit. Nhiét do
thuy phén 1a 45 °C dugc khuyén cdo 12 t6t nhdt. Két qua di tang hiéu sudt thu héi dich
chiét tw 2% dn 5% (Bdng 60)

Bang 60. Hiéu sudt thu hoi dich ép ca rot

Thoi gian thuy Nong do6 enzym (%)
phan (phtt) 0,03 0,05 0,075
30 49,0 49,5 50,5
60 50,0 50,5 51,0
90 50,7 50,5 51,5
120 51,2 51,5 51,0
D6i ching chi dat 46,5%
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Bang 60 cho thdy néng d6 enzym phd hop nhét cho ca rét 1a 0,03-0,05%, thot
gian 60 phut. Mac du cé thé thu héi dich ép v6i hiéu sudt cao hon nhung thdi gian kéo
qui dai, khong kinh t€. So sdnh v&i d6i ching, hiéu suat dich ép khi st dung enzym
tang khoang 4-5%. Tuong tu ép ca rot, ndng d6 enzym phit hop cho €p cu cai 1a 0,04-
0,06%, théi gian tdc dung clia enzym 1a 60 phtit. So sanh véi d6i ching, hi¢u sudt dich
ép tang khoang 6% (Bdng 61).

Bdng 61 Hiéu sudt thu hoi dich ép cu cdi (%)

Thoi gian thuy Nong d6 enzym (%)
phan (phat) 0,02 0,04 0,06
) 30 760 76,0 76,5
60 76,5 79,0 79,0
90 79,5 81,5 81,0
120 80,0 79,5 81,0
Déi chitng chi dat 73%

3.8.2.2.Nghién citu hoan thién cong nghé va sdn phdm do uong tir rau

Nghién citu lua chon cdc loai rau: Dua trén thanh phdn dinh dudng, tinh chat
cling nhu muj vi cla cdc loai rau, thi nghiém da chon ra 3 loai rau chu y&u la ca chua,
ca rét va cdn tay. Ngoai ra cdon phéi hop thém céc Ioai rau khac: Xa l4ch, ci tréng, rau
dén, cal soong, rau mudng, rau ngét, gid dé, cai xanh...

Lam sach rau: Rau xanh trudc khi st dung phai nhit hét 14 Ga thoi va rac lan
trong rau. Véi mot s6 loai phai cét ré (rau cai, ci rét, cdn tay). Viéc nay cdn lam dé loai
bod mili vi khéng mong muén ciing nhu tranh nguy co din dén hu hdng san phdm.

Sau khi nhit sach, ngdm rau d€ loai bd dét, cit, sau khi rira sach dé rau réo
nude.. Két qua cho thdy thoi gian ngam rira kéo dai lam thét thoat nhiéu vitamin C,
nhdt 1a d6i véi céce loai rau dé bi dap nat .

Chdn rau: Chin rau dé€ phd huy enzym va diét vi sinh vat 13 nhilng nguyén
nhan gdy bién d6i chat lugng va hu hong san phdm. Ngoai ra chin rau cdn thu nhd
khoi lugng d€ ép. Nuée chén rau phai 12 nudc sach va s6i. Khi chén, day kin néi dé han
ché bay hoi, gidm thdt thodt vitamin C, B (Bdng 62).

99



Bdng 62. Thdt thodt Vitamin C khi chédn rau

Vitamin C

Loai rau (% so v6i nguyén liéu ban dau)

Con lai Bi mat
(Ca chua 71 29
Carét 75 25
Cai xanh 71 | 29
Cl cal 75 25
Can tay 73 27
Rau muéng 71 29
Xalach 68 32
Chan vit (cai xo6i) 65 35

Bang 63. Két qud thu hoi dich ép rau (tinh cho 1 kg nguyén li¢u)

Loai rau Co chan
b6 kho (%) Dich thu héi (ml)

Ca chua 2 360
Ca rét S 460
Rau dén 2 620
Cai xanh 3 750
Ca cai 4.5 730
Cin tay 2,2 450
Rau muéng 3,2 560
Xalach 3,0 680
Chén vit (cai x01) 3,0 780

Ep: Trong thi nghiém rau dugc ép bing kich ép. Bang 63 cho thdy néng do chat
kho hoa tan cta dich ép céc loai rau khic nhau. Nhin chung dich ép c6 ndéng do chit
kho thu duge khoang 3%.

Co ddc dich ép rau: DE chu dong trong san xudt va ha gid thanh san phim lic
trai vy, nudc rau nén cé dic trong ndi c6 chan khong dé han ché sy oxy hod chit mdu
va vitamin.
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Phéi tron: Nude u6ng phai c6 ndéng d6 chat kho it nhat 5-6%. Mat khac, dé
dam bio mau sic va huong vi dic trung ctia nude udng tir rau, cin phai xem xét k¥ ti 1€
clia ba loai rau ch yé&u 12 cd chua, ca rét va cdn téy.

Nghién ctru sit dung chdt phu gia: NaCl: Dic biét vao mita he, md hoi ra nhidu
co thé dé bi m4t mudi. DE can bing dién gidi, mudi cdn dugc bd sung vio nudc udng.
Tuy nhién khdu vi min nhat con phu thuéc vao ting ngudi. Dua trén co s& d6 thi
nghiém da chon va bé sung thém mu6i v6i néng d¢ 9 g/ 1. Ngoai muéi an, thi nghiém
cin bd sung dudng sacaroza viao nudc udng tao vi hai hod. Thi nghiém di ti€n hanh
chon 3 néng dé: 8, 12 va 15 g/ 1. Qua ddnh gid cdm quan da lya chon dugce noéng do 12
g/ 1 12 thich hop nh4t. Trong thanh phén nudc uéng giai khat khong thé thiéu axit xitric
dé tao vi chua nhe, thf nghiém d4 chon néng doé 0,6 g/ 112 néng do dé chdp nhan nhat
trong s6 3 ndng do di thi nghiém 12 0,4; 0,6; 0,8 g/ 1. Do trong qué trinh cong nghé
vitamin C bj th4t thodt qua nhiéu c6ng doan, cdn bd sung luong vitamin C nhiéu hoic it
tuy theo yéu cdu clia ngudi st dung. Thi nghiém da b6 sung 600 mg/ 1.

Dong hod: NuGe rau sau khi cé dic duoc tién hanh déng hod. Qua trinh déng
hod s& lam san phdm déng nhat, min, tao cam gidc dac sanh hon. Thi nghiém theo doi
do bén déng hod cho thdy ngay ca sau 3 thiang bao quan luong tich pha tuy cé xdy ra
nhung khong rd. Nhu vay so v6i tiéu chudn nganh Rau qua Viét Nam thi nude uéng
rau hén hgp hoan toan dat yéu céu.

Thanh tring va bdo qudn: Nudc rau dugc déng trong chai thuy tinh, lon nthya
va lon nhoém .Ti€n hanh thanh tring, theo d&i sau 3 va 6 thdng & nhiét 46 phong, bao
quan trong ti lanh(10 C) thdy dat tiéu chudn vé sinh. C6 phi€u két qua phan tich kém
theo. C4c loai vi khudn chi dinh (E. coli, Ci. perfringens) déu khong cé.

Ddnh gid cam quan: Theo trinh bay & trén, dé tai d3 lua chon duoc cong thitc
nuGc udng rau co ban (ci chua, ci rot, cdn tdy), 3 cong thic cho mia he va 3 cong
thitc cho mila dong. Dé danh gid cam quan thi nghiém d3 ti€n hanh so sdnh miu s6 1
(ki hiéu H,) v6i miu nudc rau cha My (ki hiéu M). Diing phép thir so sdnh cdp doi
danh gid céc chi tiéu: méu sic, huong, vi, 46 min, nhd thang diém tir 1 dén 9. S thanh
vién ném thir 12 7 (Bdng 64).
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. s \ T e
Bdng 64. Piém cdm quan vé mau sdc cia 2 mdu sdn phdm

Thanh vién Mau Khac nhau
H, M d=H,-M
1 8 g >
2 7.7 -0,7
3 6 7 ~
4 6,6 7.5 09
5 8 7 1
. 6 6 g >
7 7 g 1
Téng 48,6 49,2 -0,6
Trung binh 6,9 702 T0.85

Hinh 44 . Quy trinh cong nghé ding enzym trong sdn xudt nudc uéng ti ca rot va
cu cdi Enzym

!

Ca r6t, ¢t cai— BO ré, 14 th6i —» Ngam rita—> Dé rdo—»Lam nhé —»Thuy phan
—»Ep— Dich ct — Co dic —,Phdi tron —Péng hod -——»Déng chai, lon
~—>Thanh tring — Thanh phdm

3.8.3. Nghién ciru san xudt nudc qua lén men cé do con thip.
3.8.3.1. Nghién citu qud trinh lén men dich qud dd xit 1y bdng enzym.

Tir mudi bon chiing ndm men rugu cia Suu tap gidng Vi sinh vat cong nghiép,
Vién Cong nghiép thuc phdm, Suu tdp ndm men Lallemand Canada vA nim men suu
tam tir viing san xuft cider Australia, da nghién citu sang loc, loai bd cdc chung gidng
khéng ddp ing cic dic tinh cia ndm men cider vé kha nang lén men nhanh trén moi
truong dich qua Viét Nam, c¢6 pH thdp, kha nang chéng chiu SO,, 1én men duéi dp suit
ctia CO,, lang trong va lén men tao huong thom. Hai ching ndm men LEI va LE2
dugc danh gid 12 hai chiing nm men t6t nhét ¢6 kha nang 1én men tao sin phdm cider
V61 céc chi tiéu 1y hod ndm trong khoang tiéu chudn cha cic loai cider trén thé gidi
(Bdng 64). Chiing ndm men LE1 1én men rugu S. cerevisiae Y-7028 cha Suu tip gifng
vi sinh vat cong nghiép, Vién Cong nghiép thuc phdm va ching ndm men LE2 c6

ngudn gdc tir viing san xuit cider clia Australia, dd dinh tén thudc loai S. cerevisiae.
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Nghién cttu nding cao chdt luong ndm men cider bdng phéi tron chiing giong.
Pi xdc dinh hén hop ndm men LEI+LE2 v6i ty 1&¢ LE1/ LE2 bang 25/ 27 c6
chat lugng cao nhét va cao hon so véi chét luong hai ching ndm men riéng ¢ LE1 va
LE2
Sau dé, cic thi nghiém khao sdt bién phdp thich hop dé sdy kho ché phidm hén
hop ndm men d3 xdc dinh: Bién phdp thich hop d€ 1am kho ché€ phdm nim men
LE1+LE2 Ia sy thing hoa k&t hop ht chan khong & nhiét do 4 °C/ 24 gidr dé t€ bao
ndm men LE1 va LE2 khong bi v& do sdc lanh va ngén ngira dugc sy tap nhiém cla
vi sinh vAt c6 hai. '

Bdng 65. Chi tiéu ly hod va cdm quan cda dich lén men
bdi 3 ching ndm men LE1, LE2 va K1-V1116 [116]

Dich lén men Cac loai
Chi tiéu Ciia cac chung giong khao sit cider
phan tich ~ trén thé
LE1 LE2 K1-V1116 o
giéi
Ruou etylic(%v/v) 7,37 6,35 6,5 0,5-8,4
Pudng sét (g/ 1) 14,50 19,50 19,15 15,6 - 55,8
Axit téng (g/ 1) 3,20 3,53 3,67 1,40 - 5,69
Aldéhyt (mg/ 1) 43 60 70 -
Etylaxetat (mg/ 1) 37 23 11 15-35
Ruou metylic (%v/v) 0,00007 | 0,00006 0,00007 -
Propanol (mg/ 1) 10 12 34 4-27
Izobutanol (mg/ 1) 14 9 8 24 - 82
OD 0,489 0,089 0,902 -
DPiém cam quan 15,26 18,12 9,28 -

Chit thich: (-) la khéng co so liéu.
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Ndng cao chdt luong ndm men cider bang lai tao chiing giong: Phuong phép
lai hiém Nakatomi dd dugc lua chon d€ tién hanh lai tao ching ndm men mdi tir 2
ching ndm men b6 me LE1 va LE2 vi tinh don gian, it t6n kém va c6 hiéu qua cao
thuomg dugc 4p dung trong lai tao ndm men cong nghiép thuc phdm gilta mot chiing
ndm men déng tan véi mot chiing ndm men di tn nhu trudng hop ching LEI va LE2.
Ngoai ra, khi lai hiém Nakatomi, ¢ xay ra su dung hop nguyén sinh chét va nhan t€
bao 1am t6 hop cac gen ma hod cac dic tinh wu viét tit ndm men bS va me. Lai hi€m
Nakatomi duge tién hanh trong moéi truong YPD 1éng. Sau 2 ngay lai, 2 dang con lai
H1! v H2! thu duoc c6 mau sic khudn lac trén dia DYE khdc véi khudn lac ndm men
b6 me (LE1 va LE2), khac véi khudn lac ndm men don boi LE2-8 va khuén lac ciia thé
petite LEI-r7. Chiing ndm men con lai H2! ¢6 khuén lac xanh chép héng trén dia thach
DYE 1a dong t&€ bao ¢6 tinh di truyén 6n dinh hon rat nhiéu so v6i chiing ndm men con
lai H1' ¢6 khudn lac xanh chép tim trén dia thach DYE. Trén moi trudng nhuém méau
DYE, khufn lac ctia chiing LE15 ¢6 chép mau héng, thin va ria mau xanh. Day Ia sy
pha tron giita mau xanh ctia ndm men LE1 va mau dé boocd6 cia ndm men LE2 (Hinh
45).

Hinh 45. Khudn lac ciia ndm men LEI, ndm men LE2, thé don béi LE2-8,
thé petite LE1-r7, ndm men con lai H2' va ndm men con lai LE15
Kiém tra tinh trang chiing ndm men con lai H2'.

b3 xdc dinh khé nidng tao bao tr vA phan tich gidi tinh bao tir cha ching nim
men con lai H2': Ching H2' 12 ching ndm men déng tdn c¢6 nang bao ti hinh hoa thi
chira 4 bao it con dic trung cho loai nfm men S. cerevisiae. D3 chon dong ndm men
con lai H2'. Trong s6 96 dong t€ bao ndm men con lai H2!, dong t&€ bao LE15 dugc
chon cé t6c d6 lén men nhanh nhu ching LE1, ¢6 kha ning sinh téng hop zymoxin
manh nhu ching LE2 va cdc déc tinh khdc clia ném men cider.
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Ching ndm men con lai LE15 d4 dugce xdc dinh cic dac tinh hinh thdi, sinh 1y,
sinh hod nhu: ¢6 kha ning ho hdp binh thudng, 12 nfm men d6ng tan, c¢6 dic tinh di
truyén 6n dinh, c6 kha nang déng hod nhiéu loai dudng, c6 hinh dang t€ bao oval
dai trén moi trudng malt thach gidng véi ching LEL. Bao tir cla chiing LE15 ¢6
dang hoa thi dac trung cla lodi ndm men S. cerevisiae.
Chiing ndm men LE15 di duogc sit dung d€ 1én men so sénh vdi ché phim hén
hop ndm men va 2 chiing ndm men b6 me LE1, LE2 (Bdng 66).

Bdng 66. So sdnh chi tiéu hod Iy, vi sinh va cdm quan cia dich lén men cda cdc
nguon ndm men khdc nhau trén moi truong nudc qud sunfit hod

Chi tiéu ddnh gid ’ Dich 1én men cla cdc ching giéng
LE1 LE2 Ché phdm Con lai
LE1+LE2 LE15
Rugu etylic (% v/v) 7,37 6,35 6,8 7.14
Pudng glucoza (g/ I) 2,43 3,35 2,32 2,96
Pudng fructoza (g/ 1) 16,78 | 11,48 18,89 16,22
Axit lactic (g/ I} - 4,35 242 3,56 3,98
Aldéhyt (mg/1) 43 60 55 50
Axeton (mg/ [} 0 0 0 0
Axetat etyl (mg/ 1) 37 23 24 32
Rugu metylic (mg/ 1) 0,7 0,6 0,6 Vét
Propanol (mg/ 1) , 10 12 10 9
Isobutanol (mg/ 1) 9 9 9.5 14
Ruou isoamilic (mg/ 1) 36 29 30 32
N4m men dai (x 10? t& bao/ ml) 1,2 o . 0 0
Vi khuén hiéu khi (x10°t€ bao/ml) 0,035 1,3 0,035 0,030
Nim m6c (x 107 t& bao/ ml) 0 0 -0 0
Diém cam quan 15,26 | 18,12 18,40 19,76

S& liéu phan tich cho thay: chit lugng cdm quan va vé sinh an toan cla dich 1én
men bdi ching ndm men con lai LE15 cao hon chat lugng dich 1&n men bdi cdc nim
men con lai. Bang phuong phap dién di trén gel agaroza, ddng nfm men con lai LE15
dd dugc xdc dinh ¢d chita gen sinh tdng hgp zymoxin cha chiing ndm men LE2 sau quéd
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trinh lai hi€ém. Ném men LE2, ndm men con lai H2!, ndm men con lai LE15, ném men
K1-V1116 va ndm men sinh tong hop zymoxin K2 chudn NCYC738.

D4 tim ra diém méi: Chuyén gen sinh téng hop zymoxin K2 tir ching ndm men b6 me
sang ndm men con lai theo phuong phdp lai hi€ém Nakatomi ¢4 xdc suat thanh cong rat

cao khi 100% c4c t&€ bio ndm men con lai déu mang gen nay M-ds ARN va L-ds ARN

(Hinh 46).
bp
12.21
2.036- L-ds ARN
1.636-
! M-dsARN

Hinh 46. Cdc gen M-dsARN va L-dsARN ctia cac chiing ndm men

3.8.3.2. Hodn thién cong nghé va thiét bi sdn xudt nuéc qud lén men c6 do con thdp

Bang phuong phdp phan 14p, ty 1é vi sinh vat tap nhiém c¢6 sin trong dich bay
loai qué cao sén clia Viét Nam di dwgc xdc dinh 12 rdt I6n (x10° t€ bao/ ml). D chon
dugc néng d6 SO, diing dé sunphit hod dich qua véi mic 100 mg/ 1 d€ diét vi sinh vat
hiéu qua, khong anh hudng t6i mau sic, huong vi cia dich qua va khong anh hudng
dén tdc d6 1én men clia ching LE15. Ching LE15 duge xé4c dinh ¢é kha ning tiéu diét
7 chling nim men chéng chiu SO, véi néng d6 100 mg/ 1 thude vé 4 lodi ndm men cd
sdn trong dich qua nhung khong ¢6 kha nang tiéu diét cdc ching vi khudn va ndm méc
con s6t lai trong dich qua sunphit ho4.

Da xéc dinh cdc thong s6 thich hop cho xay dung quy trinh céng nghé thich hgp
dé san xudt cider Viét Nam theo phuong phap hién dai quy mo céng nghiép di dugc
xdy dung vdi cic thﬁn-g s6 thich hop dé han ché sy tap nhiém clia cdc vi sinh vat tap
nhiém, thuan lgi cho sy phat trién va sinh téng hgp zymoxin clta chiing ndm men LE15
trong qud trinh 1én men cider (Hinh 47).
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Qua Rira Sf\ch, nghién , ép

Xir Iy enzym

¥
Sunfit hoa dich qua (100mg SO,/ 1)

Chung
Lén men chinh ¢—— LE15

(T°: 25 °C, ap luc CO, 1,0 KG/em?, 48 gid)
~ Lén men phu
. (T 5-10°C, 4p Juc CO, 2,5 KG/cm?, trong 1 vai tudn)

;

Loc

!

Cider Viét Nam ( 4 - 7%v/v)
Cider tuoi Cider dong chai Cider déng chai
(Bao quan 4°C)  (B& sung chét bdo quan)  (Khur tring 80°C/10ph)

Hinh 47. Quy trinh cong nghé sdn xudt nudc qud lén men cé dé con thdp

3.8.3.3. Nghién citu bdo qudn sdn phdm.

Chit bdo quan duge st dung bao gém SO, va benzoat natri 1a nhiing chét bao
quan théng dung thudng duge st dung trong bao quan cider va rugu vang. Thoi gian
ki€m tra miu vao 3,6 va 12 thdng sau khi déng chai cider (Bdng 67).
b3 chon duge ndng d¢ SO, dung dé sunphit hoad dich qua v6i mic 100 mg/ 1 dé diet vi
sinh vat hiéu qua, khong anh hudng téi mau sic, huong vi clta dich qua va khong anh
huéng dén t6c do 1én men cha ching LE15. Ching LE15 dugc xdc dinh ¢6 kha ning
tiéu diét 7 chiing ndm men chéng chin SO, véi néng d6 100 mg/ 1 thudc vé 4 loai ndm
men c6 sdn trong dich qua nhung khong c6 kha nang tiéu diét cic chiing vi khudn va
ndm mdc con sét lai trong dich qua sunphit hoa. Benzoat natri va SO, duge bd sung vao
mau cider 1an lugt véi cac néng do: Benzoat natri: 0%; 0,05%; 0,1%; 0,15%; 0,20%.
SO,: 0 ppm; 100 ppm; 150 ppm; 200 ppm; 250 ppm; va 300 ppm. Két qua ddnh gid
cam quan cta san phdm sau 6 thang. Chiing t6i di lra chon néng d6 bio quéan bing
benzoat natri dat ty 1& 0,1% (Bdng 68 va 69). Ching t6i chon néng d¢ SO, 200 ppm du
dam bao khong thay déi huong vi clia sdn phdm trong thdi gian bao quan I3 12 thing.
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Bdng 67. Su bién doi chdt lvong sdn phdm ciia mdu cider
khéng b6 sung SO, va benzoat natri.

Miu Po6 chua | Puong Cén Cam quan
bao a.axetic sot (%oviv) oD
quan (g g/
Chua 32 16 55 0,,46 Thom ngon, chua diu,
bao quan cén nhe
Sau 0,5 1,227 Thom ngon, chua diu,
3 thang cdn nhe
Sau 10,3 2,5 Mui chua, duc, vi chua
6 thang gét, c6 ving mong
Saul2 7.5 0,25 0 1,655 Mii héi, rat duc, cé
thing véng day trén bé mat

Bdng 68. Ddnh gid cdm quan sdn phdm bdo qudn bing benzoat natri

Panh gia Mau
cam quan Ty lé cua benzoat natri trong mau (%)
0 0,05 0,1 0,15 0,2
Sau 3 | Héi, chua, | Thom it, Thom ngon, | Thom ngon, | Thom ngon,
thang git, chua, chua diu, chua diu, { chua  diu,
cOn nhe cén nhe cén nhe cOn nhe c6n nhe
Sau 6 | Héi, chua, | Khong Thom ngon, | Thom ngon, | Thom ngon,
thing gét thom, chua diu, chua  diu, |chua  dju,
chua, cdn | con nhe c6n nhe cbn nhe
nhe
Sau 9 | Hoi, chua, | Héi, chua, | Thom ngon, | Thom ngon, | Thom ngon,
thing gat git, cén chua dju, chua  diu, |chua diu,
nhe con nhe c6n nhe c6n nhe
Bdng 69. Pdnh gid cdm quan sdn phdm bdo qudn bing SO,
Panh gia Mau
cam Ty 1é SO, trong mau(ppm)
quan 0 100 150 200 250 300
Sau 3 Heéi, chua, | Thom it, | Thom it, Thom, Hic, chua | Hac, chua
thidng git,con | chua,cén | chua, c6n | chua,cén | diu,cén | diucdnnhe
nhe_ nhe nhe nhe nhe
Sau 6 Hoi, chua, | Khong | Thom it, Thom Hac, chua | Hic chua
thang gét thom, | chua,cén | ngon,chua | diu, cén | diu, cén nhe
chua, cén nhe diu, cén nhe
nhe nhe
Sau 9 Hoéi, chua { Khong | Thom it, Thom Hic, chua | HaAc, chua
thang gt thom, | chua, cén | ngon,chua | diu,cén | diu cén nhe
chua, cén nhe diu, ¢con nhe
nhe nhe
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3.8.3.4. Xdy dung mo hinh thiét bi.

Tién hanh thuc nghiém lén men cider quy mo6 450 lit/ mé cho hén hop dich qua
Viét Nam bing chiing LE15. San phdm dugc déng chai thanh tring hodc bd sung chét
bao quan va duoc din nhin san phdm thit nghiém “Cider FIRI” dé dua ra thi trudng
tham do thi higu ngudi tieu ding. Chi tiéu chat lugng céc dang san phdm “Cider FIRI”
di duge phan tich dé so sdnh véi chdt lugng loai cider déng chai nhan hiéu Farnum
Hill Farmhouse (Farnum Hill Ciders- New Hampshire - New York -M¥).

Chat lwong dich 1én men cider bing ching LE15 & qui mo xudng thuc nghiém
khong thay déi so véi chét luong cider 1én men béing chiing niy & phong thi nghiém.
] Céc chi s6 hod 1¢ va vi sinh ctia cider FIRI tuong duong véi loai cider Farnum
Hill Farmhouse thinh hanh tai My (Bang 70).

Do viy, quy trinh cong nghé sén xuit cider 1én men bing ching ndm men con
lai LE15 duogc x4y dung & trén duge xdc dinh c6 kha nang tng dung dé san xudt cider &
quy moé cong nghiép tir ngudn qua Viét Nam.

Bdng 70. Chi tiéu Iy hod va cdm quan ciia cdc mdu cider thanh phdm

Cic chi tiéu phan Mau cider
tich
e MAu cider M¥ Cider | Cider FIRI | Cider Viét nam
(Farnum Hill FIRI | déng chai bd sung
Farmhouse) tuoi thanh triing chit bao quan

Rugu etylic (% v/v) 6,50 6,50 6,48 6,50
Puong sét (g/ 1) 26,50 | 25,00 24,32 25,00
Acxit téng (lactic g/l ) 3,62 3,00 2,88 3,42
Aldéhyt (mg/ 1) 56 55 55 54
Axeton (mg/ 1) 0 0 0 0
Axetat etyl (mg/ 1) 25 23 24 24
Metylic (mg/ 1) Vét Vét Vét Vet
Propanol (mg/ 1) 140 12,00 11,20 12,00
Isobutanol (mg/ 1) 9,02 9,2 9,0 9,0
Isoamilic (mg/ 1) 25 30 29 30
Nam men dai 0 0 0 0

(x 10* t& bao/ml)
Vi khudn 0| 0,030 0 0

(x 10? t€ bao/ ml)
Diém cim quan 16,96 19,88} 16,56 19,72
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3.9. Hoan thién céng nghé va thiét bi san xuit tinh dadu va nhua dau hat tiéu

xuit khau cé str dung o- amilaza (Termamyl 120L).

3.9.1. Nghién ctru img dung ché phim a- amilaza NOVO, Pan Mach dé phan
huy tinh bét trong hat ho tiéu nhiam nang cao hiéu suit chumg cat.

Phaén tich nguyén liéu: D3 phan tich chat lugng nguyén liéu ho tiéu Quang Tri
¢6 cdc thong s6 chét luong nhu sau: Do dm 12,0; Ham lugng tinh bot 42,5 %; Ham
luong tinh ddu bay hoi 2,6%; Ham lugng nhya 5,1%.

Vai tro ctia enzym o amilaza: D& khéc phuc su két dinh nguyén liéu do tinh
bot h6 hod gy ra, ding enzym a-amilaza dé thuy phan tinh bot 12 rdt cén thiét trong
qué trinh chung cdt tinh ddu bang hoi nudc bdo hoa. Enzym a-amilaza cong nghiép
¢6 nhiéu loai dugc sit dung trén quy mo va mitc 49 khac nhau tuy thu¢c nguyén liéu
va diéu kién san xudt.

X1t Iy nguyén liéu: Trudc khi dua nguyén liéu vao chung cit tinh ddu, bot tieu
xay duogc lam 4m bing 50% thé tich nudc. Po pH ciia dung dich dat diéu kién 6,4 va
bé sung mét luong enzym vao tron déu dé chung cat ngay. Khi chung cét tinh ddu
khoéng sir dung enzym, kh&i nguyén liéu s6i cuc bd va cé hién tugng vén cuc néu dun
khong déu nguyén liéu bi khé va tinh ddu cit ra ¢6 mii chiay khét. Khi sir dung
enzym ty & 0,2%, nguyén liéu soi déu vi tinh ddu ra trong su6t, khong mau, hiéu
sudt chung c4t tang 8,11% so v6i miu khong enzym (Bang 71).

Bdng 71. Anh hudng ciia enzym a-amilaza dén
hiéu sudt chung cdt tinh ddu

Mau Luogng enzym Luong tinh diu Hiéu sudt tinh dau so véi
sir dung thu duge ham luong tuyét doi
(%/ nguyén liéu) (ml/ 100 g nguyén liéu) (%)
1 0 2,4 90,00
2 0,1 2,5 94,31
3 0,2 2,6 98,11
4 0,5 2,6 98,11
5 1,0 2,6 98,12

Dé thdy rd hiéu qua cia enzym, nuéc chung duge phén tich céc chi s6 lién
quan dén néng do dudng tao ra va do nhét clia né. Nude chung dem phan tich 1a
phdn nudc duge lgc ra tiy hén hgp nudc va nguyén liéu sau khi chung cét két thic. D6
kho duge do bang dudng k& va do nhét do trén mdy nhdt k& kiéu Engler (Bdng 72).
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Bdng 72. Su thay doi tinh chdt ciia nudc chung dudi tdc dung cia a-amilaza

TT Tinh chat Mau khong Mau diing enzym (%)
ding enzym 0,1 0,2 0.5
D6 kho % 2.0 2,5 4.5 50
2 | Ham lugng duong kh 1,8 2,3 4,1 4,6
b6 nhét 1,3 1,25 1,15 1,10

Tir bang 72 cho thdy ham luong chat kho do duge trong nude chung cang tang
chitng t6 tinh bot bi thuy phan cang nhiéu va d6 nhét cia nudc chung giam theo ty 1é
twong Ung, anh hudng clia tinh bot bi hé hod dén qua trinh chung cat ciing giam theo.
Tuy nhién chi s§ dirgc quan tAm chu yéu trong trudng hop nay 12 hiéu suft chung cat
tinh ddu. Do d¢ ty 1é enzym cén dung duoc chon 12 0,2% (Bang 71 va 72).

So sdnh chat lugng cha tinh ddu thu dugc chia miu sit dung enzym vi miu
khong diing enzym bang phuong phap phan tich sdc ky khi cho thdy véi miu st dung
enzym sO c4u tir tinh ddu tang tir 48 (sic ky d6 s6 03-D) 1én 59 (sic ky d6 s6 02-D).
Cdu tlr s6 4, Caryophylen oxit 1 c4u tr chinh ¢4 thanh phin cao nhit trong tinh ddu
hé tiéu, thudc viing chat thom c¢6 nhiét d6 bay hoi thdp tang ham lugng tir 29,57% &
mau khéng st dung enzym 1én 30,42% & miu ¢6 sit dung enzym. Limonen 1a cu tir
s6 10 cé ham luong 18,99%, ting lén 19,2%. Cdu tlr s6 1 12 o-Pinen ting tir 4,17%
1én 6,09%. Sy khéc biét vé ham lugng va s§ cfu tir duge tao ra bdi enzym c6 thé gidi
thich bing su pha v lién két glycosit giita cdc c&u tr tinh ddu va cic chdt dudng bot
trong c4u tao cta hat, tao diéu kién gidi phdng tinh ddu & dang tu do t6t hon trong
truong hop khéng sir dung enzym. Mat khac, khéi nguyén li¢u trong qua trinh chung
cét khong bi vén cyc 1am tang kha nang thodt tinh ddu hon do tang kha ning ti€p xdc
gifta tinh ddu vi hoi nudc. Qua két qud phan tich c6 thé thdy chét luong tinh ddu
khong bi 4nh hudng bdi enzym. P6i véi nhua trich ly tir ba chung cit c6 sit dung
enzym cho thiy ham lugng nhya thu dugc sau khi trich ly thay d6i khong ddng ké
méc di khéi lugng ba con lai sau khi chung cét giam di do tinh bét trong nguyén liéu
bi thuy phan thanh dang hod tan, chiing 15 su thay d8i ham luong tinh b6t trong ba
chung cat khong anh hudng dén higu sudt trich ly. Him Iwgng piperin trong nhua ting
ddn theo ty 1 sir dung enzym (Bdng 73).
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Bdng 73. Su thay déi ctia nhua trich ly theo ty Ié st dung enzym

TT Ty lé Khéi luong Khdi luong Ham lrong piperin
enzym ba chung cat con lai nhya thu duge trong nhua
(%) (% nguyén liéu) {% nguyén liéu) (%)
1 0 57,8 5,04 52,6
2 0,2 43,4 5,05 54,6
3 0,4 41,8 5,14 54,8
4 0,5 40,6 5,16 54,8

3.9.2. Lam sach ba thai trong qua trinh san xnat

Ba chumg cit c6 sir dung enzym dugc dem trich ly 14y nhua phan tich cho thiy
c6 nhimg thay déi ddng ké vé ham lugng chét chinh trong nhua, trong dé ding ké 1
ham lugng piperin tang 2% so v&i miu khong st dung enzym. Qua khéi lugng ba
chung cét thu duogc, mot 14n nita ching ta thdy vai trd cla enzym dd thuy phan tinh
bot va lugng chat tan nay hoa tan trong nuéc chung 1am giam khéi luong ba tir 57,8%
xudng 40,6%, giam 17,2% so v&i d6i ching. Tuy vay, nhimg thanh phén chinh trong
nhya van khong bi bién d6i, khong nhimg thé, khéi lugng nhua thu duge tang 1én va
ham lugng piperin trong nhya cao hon so v6i mau khong st dung enzym. Diéu nay c6
thé gidi thich bing tdc dung clia enzym lam phan huy tinh bot bi hé hod, tao diéu
kién cho dung moi trich ly (cén) tiép xiic v6i bé mat hat nguyén liéu t6t hon, do dé
dat hiéu qua trich ly t6t hon. Bang 76 cho thdy chét luong clia nhua thay déi theo
huéng c6 loi, trong d6 ham lugng piperin va ham lugng chdt mau déu tang, gidm tai
luong va b thai, tang hiéu suat thu héi tir 5,04% lén 5,16%, nang cao chét lugng san
phdm, dac biet 1a ham luong piperin tir 52,6% lén 54,8%. Diéu d6 da ching minh ¥
nghia khoa hoc cong ngh¢, kinh t& va méi trudng tng dung cdng nghé enzym trong
san xudt tinh d4u hat tiéu ¢6 méi quan hé chit ché véi nhau va theo hudng c6 1oi cho
san phdm va moi truomg (Bdng 74 va 75).

Phan tich trén cho thdy thanh phdn quan trong nhét clia nhya 13 piperin tang
2%, cdc thanh phdn khdc thay déi khéng ding ké. Quan sat thi nghiém cho thdy &
méu diing enzym, qud trinh Ioc va dich trich ly thuén 1¢i hon so véi miu khong ding
enzym, thoi gian loc miu ngén hon do d6 nhét clia dich trich ly nho hon. D4y 1a diém
thuan loi vé mit cong nghé bdi trong qud trinh san xuit véi quy mé 16n, dung dich cé
d6 nhét nhod hon s& dé dang xir 1y hon trong co6ng nghé, trianh tén hao cdc chit hod
tan, giam thoi gian vin hanh nén giam tén hao dung méi.
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Bdng 74. So sdnh chdt luong nhua giita mdu ding enzym
va mdu khong ding enzym

TT Ciac thong Ham lugng (%) va so do
s0 chinh Nhua clia mau Nhua clia miu
khong ding enzym c6 dung enzym

1 Piperin 52,6 54,6
2 Chdt tan trong hexan 3,8 3,8
3 Chat bay hot 1,8 1.8
4 Cudng do mau 0,34 0,38
S Do nhét dich trich ly 1,42 1,38

Bdng 75. Su thay déi ham luong mot sé cdu ti chinh
trong tinh dau ho tiéu chung cdt khi su dung enzym

Ham luong (%) Tang, giam
TT Tén cau tor Mau khong Mau dl‘mg ham lugng (%)
mot s6 cdu tir chinh | ding enzym enzym 2)-(1)
(1) (2)
1 o-Pinen 5.77 7.28 1.51
2 dl-Limonen 15.1 16.3 1.20
3 2-B-pinen 9.65 11.3 1.65
4 8-3-Caren 23.1 22.5 (-) 0.60
5 Sabinen 3.49 6.91 342
7 Linalol 0.25 0.27 0.02
8 4- Terpineol 0.05 0.12 0.07
9 Caryophylen oxit 0.33 0.48 0.15
Spathulenol 0.01 0.17 0.16
Glubulol 0.05 0.07 0.02

Hinh 48. So do quy trinh cong nghé sdn xudt nhua ddu ho tiéu
s dung enzym a-amilaza

Hat tiéu Xay nghién (0,3 mm) Trau (8%)

—

Tinh ddu «——Chung cét tinh ddu Enzym (0,2%)

B4 chung c&t —»  Sdy khé —» Trich ly héi lvu _,Cén 96°
Dich trich ly I
Déng bao « Nhua ddu «— Nhya hd tiéu . C6 dic ————— Thu héi c6n

3.9.3. Thiét ké xay dung mo hinh day chuyén cong nghé san xuit nhua diu hat

tiéu xuat khau, dat tiéu chuin chat hrong cao.
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Hé théng thiét bi chung cdt: Trén co sd quy trinh cong nghé, hé thong thiét
bi thir nghiém san xudt nhua ddu hé tiéu dugce thiét k&€ va ché tao theo cong suat 10kg
nhua/ ngay. Vé cdu tao thiét bi theo nguyén tac thiét bi chung cat truyén théng bao
gém néi chung cat bang hoi, mot thiing ngung tu va bé phan ly tinh dau. G day, thigt
bi chung cdt dugc cai tién dé phit hop véi nguyén liéu 1a bot hé tieu xay (Hinh 49).

Hinh 49. M6 himh thiét bi quy mé xuong thuc nghiém

Ngung tu

""""" 3
U Thiing trich ly

Ba chung cat tinh ddu

WA

Nbi co

|
Nhua trich ly 'L

Chi tiét cdi ti€n 1a bo phan thdo b di chung cdt. Cac thi€t bi chung cAt kiéu
truyén théng thuong thiét k€ theo cdc dang: Ding vi d& nguyén liéu, nap va thdo
nguyén liéu theo cdch thdo roi nap néi c6 gin véi bo phan voi voi va diing thiét k&
kiéu gid dé nap va thdo d& nguyén liéu. Ca hai thiét k€ trén déu phai thdo r&i ndp noi
trong qud trinh nap nguyén liéu va thdo ba. Cong viéc nay néu thyc hién thi cong s&
rdt nang nhoc v mét nhiéu thoi gian. D€ thao tdc an toan va nhanh chéng, néi chung
cdt tinh ddu hé tiéu duge nghién ciu cai ti€n bo phan thao ba, khong can phai thdo roi
phdn ndp néi chung ¢t c6 vdi voi ma vin ddm béo quy trinh van hanh thich hgp.

Két qud chung cdt va trich ly nhua ddu hé tiéu trén mé hinh thiét bi thuc
nghiém: Qua trinh san xu4t thuc nghiém nhya ddu hé tieu duoc tién hanh 3 dot, mbi
dot v6i khoi luong nguyén liéu 35- 48 kg (Bdng 76).
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Bdng 76. Két qud sdn xudt thi nghiém nhua ddu ho tiéu.

TT | Cac thong sb ky thuat Pot 1 Dot 2 Dot 3
Cong doan chung cdt tinh ddu
1 | Khéi lugng nguyén liéu (kg) 48,5 35 42
2 | Ty lé enzym (% nguyén liéu) 0.2 0.2 0.2
3 | Tylé trau (%) 8.0 8.0 8.0
4 | Ap luc hoi chung céit (kg/cm®) 2,5 2,5 2,5
5 | Nhiét do nudc ngung (1°C) 27.5 28.0 27.0
6 | Thoi gian chung cit (gio) 10,5 8,5 10.0
7 1 Luong tinh ddu thu duge (ml) 1.355 1.020 1.240
Céng doan trich ly nhua
8 | Chi phi dung méi cén (lit) 180 160 180
- 9 | Cén thu hoi (%) 90 65 80
10 | Thoi gian trich ly (gi®) 4.0 4.0 4.0
11 | Lugng nhua thu duoc (kg) 4,8 3.2 4,1

3.9.4. X4c dinh hiéu qua Kinh t€ va chuyén giao cong ngh¢ cho doanh nghiép tai
dia phuong ¢6 viing nguyén léu.

- Ung dung enzym - amilaza thuy phan 40% tinh bot trong hat hé tiéu di
ting hiéu sudt thu héi tinh ddu 8%, ¢6 thé sir dung cc ching loai nguyén liéu thé cip
thdp, khong du tiéu chudn chat Iuong xudt khdu nhu hat nhd, hat 1ép, ty 1& tinh ddu
thap... gép phén nang cao hiéu qua kinh t&, xa hoi.

- Tinh d4u va nhua d4u hat tiéu 14n ddu tién duge nghién ctu theo huéng ing
dung cong nghé enzym thanh cong va Ia sén phdm ddu tién dugc san xudt trén mo
hinh tai Vién Cong nghiép thuc phdm va san phdm duogc gidi thigu trén thi trudng
Viét Nam.

- Sdn phdm c6 ch4t luong twong duong véi sin phdm cing loai trén thi trudng
thé gi6i nén c6 tiém nang xut khdu déng thoi nang cao gi4 tri nong san thod chua qua
ch€ bién. San phdm dat tiu chudn tinh dau bay hoi 5%, piperin 45%, dur luong cén
<2,5%.

- Di ky hgp déng nguyén tc giita don vi chuyén giao cong nghé 1a Vién Cong
nghiép thuc Phidm va don vi nhan chuyén giao cong nghé 14 cong ty Tdn Hung, Tan
Kién, Binh Chanh, thanh phé H6 Chi Minh véi cong sudt 1.000 t&n nguyén liéu/ nam.

- Da dang ky tham gia du 4n: “X4y dung m6 hinh tmg dung KHCN phuc vy
phdt trién no6ng thon, mién ndi’’, phidn ché bién sau thu hoach ho tiéu.
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3.10. Nghién citu ing dung enzym lipaza dé san xuit axit béo khong no tir dau
thuc vat.
3.10.1. Xir 1y nguyén liéu trude khi thuy phan

Két qud phan tich vé nguyén liéu: Nguyén liéu chinh dugc ding dé sin xudt
cac axit béo la dau dau tuong tinh ché. Dau dau teong tho, dugc tinh ché theo phuong
phép gian doan bing kiém dic, tdy mau vdi than va ddt hoat tinh tai Vién Cong nghiép
thuc phdm dat TCVN vé dédu tinh ché. Cic chi tiéu chat luong chl yéu dd duge xdc
dinh (Bdng 77).

Bdng 77. Chi tiéu chdt luong ciia ddu ddu tuong tho va tinh ché

. _ Két qua
STT Chi tiéu phan tich Pon vi tinh Diau dau | Ddu dau tuong
tuong tho tinh ché
1 Chi s6 axit mgKOH/ g 11,2 0,3
2 Chi s6 peroxyt Meq O,/ kg 5,1 0,7
3 Ham 4m % 1,00 0,01

Hoat héa enzym lipaza (Lipozim™) d€ 1am tang hoat luc Lipozim™ véi cdc ti 1&
phu gia khéc nhau: 6, 8, 10, 12, 14 va 16% (so vét trong hugng Lipozim'™), dé én dinh
& nhiét d6 10 °C trong 10 gid. Nhiét do thuy phéan 35 °C, t6c d6 chay 20 g/ givs (Bdng
78).

Bdng 78. Anh huéng ciia £ Ié phu gia téi chi s6 axit ciia ddu ddu tuong thuy phan

Ty Ié Chi s6 axit (mg KOH/ g) cia p
T phu g};a (%) | dau dau tugmg thuy pti?m Nhan xét
1 6 102,857 Hoat lyc thuy phan
2 8 106,180 cla enzym thdp.
3 10 113,900 Hoat lyc thuy phan
4 12 114,263 clia enzym dat yéu cdu
5 14 114,000 Hoat luc thuy phan
6 16 113,163 clia enzym giam

Qua két qua cho thiy ty l& phu gia 10-12% cho hoat luc enzym cao nhét 113,9 -
114,263 mg KOH/ g. Ddu trudce khi thuy phan cdn duge xir 1y véi phy gia dé tang bé
mit ti€p xdc gifta ddu va enzym. Xur ly dau véi phu gia & céc ty 1¢ 6, 8,10, 12, 14% so
véi -trong luong ddu. Cho lugng chit phu gia vao ddu, khudy bang may khudy co hoc
10 phut véi t6c do 840 vong/ phiit & nhiét d6 40-50 °C. Sau d6 ddu di xit 1y duge dua
thuy phan trén c6t. Nhiét d6 thuy phan 35 °C.

Qua bang 78 cho thdy ty 1¢& chat phu gia 10-12% cho hoat Iyc enzym cao nhét. Vi
thé ty 1& phu gia duge chon 1a 10 -12%.
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3.10.2. Ung dung lipaza c6 dinh dé thuy phan diu & cdc diéu kién t6i un.

Nghién ciu dnh huong toc dé chady cua ddau: TSc 3o chay cia ddu qua cot thuy
phan quyét dinh rat nhiéu dén kha nang xiic tic cia enzym. Dugc thuc hién trong cling
mot diéu kién: Nhiét do thuy phan 35 °C, enzym duge hoat hod v6i 10-12% phu gia va
th&i gian thuy phan 1 gid, dau duogc xtr 1y vdi 10% phu gia. Téc d¢ phan Gng thuy phan
phu thudc t8¢ d6 chay cla ddu va duge diéu chinh boi mot van (Bdng 79).

Bdng 79. Anh hudng téc do chdy ciia ddu dén qud trink thuy phén

T Van téc chay ciaa dau Chi sé axit cua dau Nhan xét
qua ¢t phan ing (kg/ giv) thuy phan (mg KOH/ g) :
. 1 2,0 - 80,760
2 1,8 90,927
3 1,5 96,823
4 1,2 113,440 Qua trinh
5 1,0 114,130 thuy phan t6t
Chi s6 axit tang
6 0,8 114,500 khong déng k&

Nhdn xét: Véi téc do chay cla ddu 1,0-1,2 kg/ gity chi s& axit cia diu thuy
phan dat yéu cdu. Néu t6c d6 d6 cham hon, chi s6 axit ting khong dang ké. Vi vay
chiing t6i chon t6c d¢ 1,0-1,2 kg/ gio.

Nghién ciru dnh huong cia nhiét do dén qud trinh thuy phdn: Thi nghiém
thuy phan dugc thuc hién & cic nhiét do 30, 35, 40, 45, 50, 55, 60, 65, 70 °C; t6c do
chay cua ddu 1a 1kg/ gitr (Bdng 80).

Bdng 80. Anh hudng ciia nhiét dé dén qud trinh thuy phdn

Nhiét do Chi s6 axit cita diau dau tuong .

STT thuy phan (°C) thuy phan (mg KOH/ gr) Nhan xét

1 30 - 111,89

2 35 114,52 Qué trinh

3 40 11543 thuy phan 6t

4 45 114,04

5 50 113,32

6 35 112,54

7 60 110,68

8 65 109,01

9 70 108,07

Nhén xét; Mac du Lipozim™ 12 enzym bén nhiét, c6 thé thuy phan ddu & nhiét
d6 30-70 °C. Tuy nhién nhiét do thuy phan t6t nhét duoc chon 12 35-45 °C. Vi nhiét do
tang kha ning thuy phan (th€ hién chi s6 axit clia ddu thuy phan gidm).
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Nghién ctru dnh hudng ciia thoi gian si dung enzym dén khd ndng xiic tdc cia
enzym: DAu trudc khi dua vao cot duge nhil hod vét 10-12% phu gia. Enzym dugce hoat
hod véi 10% phu gia, téc d6 chay cia ddu qua cft 1a 1kg/ gi. Thi nghiém duge thuc
hién tlr 10-300 git (Bdng 81).

Bdng 81. Anh huéng ciia thoi gian stt dung Lipozim™ dén hoat luc cita né

Thoi gian Chi s axit Thaoi gian Chi s6 axit
thuy phan (gid) (mg KOH/ g) thuy phan (giv) (mg KOH/ g)

10 116,86 160 92,81
20 116,09 170 90,01
. 30 115,47 ; 180 88,12
40 114,89 190 85,49
50 113 87 200 80,91
60 110,49 210 80,43
70 108,64 220 79,57
80 105,41 230 79,08
90 102,94 240 78,25
100 99,24 250 76,32
110 97,58 260 75,46
120 96,03 270 75,01
130 94,98 280 73,88
140 93,43 290 72,05
150 9321 300 70,54

Nhdn xét: K&t qua d bang 81 cho thdy khi thdi gian thuy phan dén 100 gi¢ chi
s@ axit cla hén hop axit béo di giam xudng nhé hon 100 mg KOH/ g, Lipozim'™ cén
dugce hoat hod lai dé tang khd nang xvc tdc cho qud trinh thuy phan.

Hodn thién cong nghé tdch axit béo no ra khoi hén hop ddiu thuy phdn:
- Da x4c dinh nhiét d6 tich axit béo ra khoé1 hén hgp ddu thuy phan: hHén hop nay
dugc d€ trong mot cdc thiy tinh, ha nhiét do tir tir d& hén hgp & nhiét do tir 18-20 °C,
trong 24 gid. O nhiét do d6 céc axit béo no s& két tinh tao thanh céc tinh thé lo limg
hoac lang xu6ng (tinh thé to) trong hén hop déu léng.
- ba x4c dinh phuong phép tich: Dung gidy loc hodc vai loc ddu dé tach hén hgp axit
béo c6 cdc tinh thé néi trén ra thanh 2 phin: phan tinh thé va phdn 1dng. Hén hop trén
ciing c6 thé dugc téch riéng ra bing phuong phép ly tam: & nhiét d6 18-20 °C, téc do ly
tdm 3.000 vong/ phut, trong thdi gian 5 phuit.
3.10.3. Nghién ctru bao quan san pham hén hop axit béo khong no va Hypocheol

Hén hgp axit béo sau khi thity phan dugc déng ddy trong chai thliy tinh nau day
mit kin, bdo quan & nhiét do thudng, cdn san phdm Hypochol dugc déng thanh dang
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B 0314 vién nang. Theo ddi sy bién déi
o X - -
g 0291 chdt lugng cta hén hop axit béo
£ 027 5 v Hypochol qua phan tich chi s6
$ 025 . . ) ,
2 peroxyt. Chiing t61 phan tich chi
g 0% —— Hén hop axit 5 : S ma;
- s0 peroxyt theo dinh ky moéi
0.21 4 béo khong no Peroxy ‘ i Y
0.19 ®- Hypocho thang mot lan.
0.17 Nhdn xét: Qua hinh 50
L A A chiing to1 thdy chi s6 peroxyt clia
N o™ 5 A 9\ Thiigian (thing) ~ _
Hinh 50. Su bién déi chdt huomg hin hop axit béo hén hop axit béo tang theo tho
. vd Hypochol theo thoi gian bdo qudn

gian bdo quan, tuy nhién su bién
d6i nay khong dang ké va vin
trong gidi han cho phép (< 10 meq O,/ kg). Qua theo d&i bao quan thady chi s6 peroxyt
ctia ddu thuy phan vin du6i gidi han cho phép sau 12 thdng bdo quin O dicu kién
thudmg. Tir cdc két qlia nghién cttu ching t6i riit ra quy trinh cong nghé thiy phan bang
phuong phdp enzym nhu sau (Hinh 5I).

| Dau tinh ché { Lipozim™ |

Phu gia |—» . . Phu gia
(10%) Hoat héa Hoat héa (10 -12%)
| | CQtl Lipozim _ | l
|
|  DAuthiyphin | | Nuéc glycerin |
[ NaCt || Lamkhan |
[ Délanh24gis | [ Catchankhong | | Nuéc
| Téich axitbéono | [ Glycerin |
Hén hop axit béo
khéng no

Hinh 51. Quy trinh céng nghé thity phdn ddu thuc vét bang enzym
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3.10.4. Phan tich chat lwong san phim va xay dung tiéu chuin nguyén liéu va san
phim.
Xdc dinh thanh phdn axit béo bdang mdy sdc ky khi: D3 phan tich va xdc dinh
ty 1& thanh phdm axit béo chua no va no (Bdng 82).
Bdng 82. Thanh phdn axit béo cua dau hypochol va nang mém hypochol

T Mau Ty Ié cdc axit béo Két giia
Axit béo khong no (axit oleic, linoleic)
I H y;)tﬁ};:ol Axit béo :T;fo :Z;:Zto:? stearic) ki
khong giia 20% Dat (17,6%)
Axit béo chua no (axit oleic, linoleic)
2' N;;’lgo’g}fz Axit béo n?}gggﬁﬁ;gﬁteaﬁc ) eq_ il
khéng quia 20:% Dat (17,6%)

Xdc dinh déc tinh cdp cia hon hop axit béo thiy phdn va vién nang: Xéc
dinh doc tinh cfp LDs, san phdm hdn hop axit béo thity phan va vién nang Hypochol
dugc thyc hién tai 2 co s& Vién Kiém nghiém Bo Y t&€ va Trung tam Khoa hoc Cong
nghé Dugc thudc trudng Pai hoc Dugec Ha Noi. Mbi miu thir duge thi nghiém tién
hanh trén 6 nhém, mdi nhém 10 chudt (Bdng 83).

Bdng 83. B& tri thi nghiém va két qua xdc dinh déc tinh cdp

Nhém Thé tich cho udng Liéu ding S6 chudt | Sé chuot
(ml/10g chuot) (ml/kg chuot) | thi nghiém chét
1 0,5ml nudc c4t (461 chting) . 10 0
2 0,30ml mau thir 30 10 0
3 0,35ml mau thir 35 10 0
4 0,40ml mau thir 40 10 0
5 0,45ml miu thiy 45 10 0
6 0,50ml mau thir 50 10 0

Tién hanh theo doi chudt 5 ngay sau khi cho udng miu thir. Trén ca 12 miu thi

- nhén thdySau khi cho uéng méu thir, chuét & cdc nhém hoat dong binh thudmg, khong

nthan thdy ¢6 biéu hién ngd doc nio (khéng c¢6 chudt nao chét trong thoi gian theo doi).

Sdu miu hén hop axit béo va sdu méu vién nang Hypochol dugc thir doc tinh cép trén

chuot nhét tring cho uéng téi mitc liéu 50ml/ kg chuét, mic lidu cao nhét chuét ¢é thé
chiu dung dugc, khong nhan thdy biéu hién ngd déc nao trén chudt thi nghiém.
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B xdy dung tiéu chudn diu Hypochol va xdy dung quy trinh cong nghé sdn xudt viém
nang mém: Dau Hypochol 12 ddu c¢6 chita hén hgp cdc axit béo thu duogc bang thuy phan
céc triglycerid cé trong ddu dau tuong.

Yéu cdu ky thudt dau Hypochol:

Tinh chét: chét 1dng trong sudt miu vang sdm, mii dic trung khi d€ & nhiét do < 20°C.
Ty trong & nhiét do 20 °C: 0,910 - 0,920.

Chi s¢ khiic xa: 0,910 - 0,920.

Chi s6 axit: khong dugi 90mgKOH.

Chi s6 Iod: 110 - 120.

Chi s6 peroxyt: =10meq O,/ 1000g diu.

Dinh tinh: Ché€ phdm phéi cho phan tng dinh tinh cha cdc axit béo (axit palmitic, axit
stearic, axit oleic, axit linoleic, axit linolenic).

binh lugng: Ty 1é cdc axit béo chua no (axit oleic, axit linoleic) khong it hon 70% va
ty I1& cdc axit béo no (axit palmitic, axit stearic) khong qta 20% trong téng luong cac
axit béo c6 trong ddu thude.

Yéu cqu ky thudt vién nang mém Hypochol:

Céng thirc diéu ché cho 1 vién nang
- Dau Hypochol 500mg
- T4 duge vo nang (gelatin, glycerin, nipazin) vira di 1 vién nang.

Nguyén liéu
- Dau Hypochol: Pat TCCS 04 - A - 001 - 03.

- Nipazin: Pat BP 89.
- Gelatin: bat DDVN III.
- Glycerin:  Pat DBDVNIIL

Chdt luong thanh phdm.

- Hinh thic: Vién nang mém hinh ovan, miu déng nhdt, kho toi, khéng dinh nhau. Bén
trong dung ddu mau vang sim.

- b6 d6ng déu khai lugng dau thudc trong nang: 500mg + 7,5%.

- P06 tan rd khong qua 30 phut

- Dinh tinh va dinh hrgng nhu déi véi ddu Hypochol
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Daun Hypochol
L
v
Gelatin %
Glycerin H(?n hop —
h Té duge p
Nudc Vo nar béng nang
- 0 nang
Nipazin
¥
Ethanol — .
Aceton Rira nang
S nafg |
Lua chon déng gbi
Nang mém
Hypochol

Hinh 52. Quy trinh céng nghé sdn xudt vién nang Hypochol

3.10.5. Lua chon va thiét k€ ché tao thiét bi thuy phan dé san xuat axit béo
- Thiét bi thuy phan phong thi nghiém la cot thuy tinh hai vé c¢é dudmg kinh trong 1a
1,5 cm, dudng kinh ngoai, chiéu cao cot 25¢m, ¢ thé diéu chinh nhiét do clia phén ing
thity phan biang mdy diéu nhiét. Dau dua vao cot cling duge gia nhiét trong cot 2 v
khic. Nang sudt clia ¢ot thuy phan 10 g/gid.

Véi muc tiéu nghién ctu lua chon thi€t k€ ché tao thiét bi thiy phan phii hgp
v&i qui mo pilot d€ thily phan ddu dau twong, chiing t6i chon thiét bi bing inox 2 vo ¢6
kinh quan sit. D€ dat dugc nang sudt thlly phan mong muén tir 0,8-1,5 kg/ gi¢r thi
ching t6i phai can d6i gita dudng kinh bén trong va chiéu cao cla cot. Vi enzym
lipaza dit nén ching t6i ciling cén nhic dé lya chon cot vira phai, khéng qua 1én. Thiét
bi thily phan inox qui mo thuc nghiém duge thiét k€ theo cdc thong s6 sau:
- Chiéu cao lam viéc cilia ¢ot thily phan 1a 1000 mm. Phin 2 vd c6 chiéu cao 1a 500
mm.
- Pudng kinh trong ctia c6t thuy phan [A160 mm.
- PBuodng kinh ngoai cia cét thiy phan 1a 250 mm.
- Ddy c6t hinh c6n ¢ van inox dudng kinh 32 mm.
- Gifra than cot va ddy ¢6 he théng mit bich dé thdo ddy vé sinh dugc dé dang.
- Trén mait bich trén ¢6 ludi 0,5 mm d€ gilt enzym.

- Kinh quan sat chiu nhiét dudng kinh 14 100 mm.
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- Nang sudt thuy phan: 1kg /gid
3.10.6. Ung dung thir cic san phim vao thuc phim va duge phim.

Xdy dung tiéu chudn chdt luong vién nang va g dung trong diéu tri réi
loan lipid mdu: Hén hop axit béo khong no duge chuyén Trung tdm Khoa hoc Cong
nghe¢ Duoc - Trudng Dai hoc Duge Ha Noi nghién cttu sdn xuét vién nang thudc.
Thanh phén cia vién Hypochol gédm: Hén hgp axit béo khong no, vitamin By, vitamin
E dugc déng nang theo phuong phép nhé giot véi cdc chi tigu sau:

- Nang hinh ovan hoéc tron trong dudng kinh 6mm mau vang, ¢6 mui dic tnmg.

- Trong lugng tir 170-200mg v6i dung sai 10%.

- Do bén co hoc: 1an ép nhe bang tay khong chay ddu va dé & 37 °C trong 8 gid nang
khong bi v&.

- B¢ ra: 7 phut.

- Vién nang déng hép 100 vién/ hép.

- Thuéc ¢é thoi han sir dung 2 nam.

- Thanh phén nang: gelatin, nudc, chét bdo quan chéng mdc.

ThuSc di dugc thir doc tinh tai Vién Dugc ligu trén chuot tring véi liéu
LDy,.Thudc Hypochol dugc GS. Pham Tl Duong va cdc cong su clia 6ng diéu tri trén
72-120 bénh nhan/ méi dot tai Bénh Vién Trung uwong Quan d6i 108. Liéu luong ding
cla thudc 1a 6 vién/ ngay, thoi gian diéu tri 2-3 thdng.

Két qua diéu tri cho thdy Hypochol ¢6 hiéu lyc trong diéu tri hoi ching réi loan
lipid mau: thuSe lam gidm 21,1% tri s6 triglyxerit; 8,2% tri s& cholesterol toan phén va
6,3% tri sG apoprotein B, 1am tang 10,8% tri s¢ HDLC va 7,3% tri s6 apoprotein AL
trong mau. So sdnh v&i Maxepa clia Phap 1a thuéc tuong tu chifa axit béo khéng no tir
ddu cd Maxepa cho két qua tuong tu véi cholesterol va HDLC, con thdp vdi triglyxerit
(Maxepa giam 38% triglyxerit) nhung Maxepa dugc diing véi thoi gian dai hon (2
nam).

Udc tinh gid thanh sdn phdm: Gid thanh san phdm déu dau twong thuy phan
theo phuong phap enzym dugce wéc tinh theo (Bdng 84).
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Bdng 84. Udc tinh gid thanh sdn pham cia 100kg ddu déu tuong

thuy phdn theo phuong phdp enzym

STT | Cécchiphi | Ponvi | S6luong ?ggngg')" Th("(‘;yr‘l ‘;e"
| Diwdautaong i ché | kg 13 15.000 | 1.695.000
2 | Lipokm™ ks 0282 | 12600000 | 3.553.200
3 [ Mudi (NaCD) ke 20 1.000 20.000
4 TDien kw 400 1.000 400,000
5 | Conglacdong | cong 30 20.000 600.000
6 Khau hao may 300.000
7 | Chi khdc 280.000

Téng chi 6.848.200

. Gi4 san pham ke 100 120000 | 12.000.000

Lai 5.151.800

Ghi chi: Dédu dau tuong san xudt theo phuong phdp hod hoc: Gid bén san phdm:
12.000.000d6ng/100kg; Lai: 5.151.800 dong/ 100kg.
3.10.7. Nghién ciru thu héi va tai sit dung enzym

Nghién ciru tdi sit dung LipozZim™ sau thily phdn: Lipozim™ sau thoi gian
thuy phén hoat luc bi gidm, ching t6i nghién ctru diéu kién hoat hod d€ tdi st dung
Lipozim'™. Hai dung moi dugc chon déu 1a dung méi hoa tan ddu thong thudng: c6n
96% va éte etylic. Lipozim'™ sau thuy phan dugc rira bing hai loai dung moi trén.
Enzym d3 rira dugc sit dung dé thuy phan ddu va xdc dinh hoat luc ciia né (Bdng 85).

Bdng 85. Khd ndng hoat hod Lipozim™ sau khi thuy phdn

. PN 2 o Chi s0 axit cia ddu thuy phan
So Dung méi diing dé rira S6 l4n ri s 5
TT Lipozim™ 6 lan rua khi ding enzym thu hoi

(mg KOH/ g)
Mau déi ching
1 khong rira 0 49,16
, 1 P 3 1an (mbi
2 Rira bang c6n 96 14n 20ml) 80,50
o - n . 3 lﬁﬂ (méi
3 Ria bang éte etylic lin 20ml) 70,85

Dung moi con 1an déu sau khi rira Lipozim™, chiing t6i cét dé thu héi dung méi.
Ty 1& c6n hao hut trong qu4 trinh rira 1 20% so véi lugng c6n dua vao. Ty 18 éte etylic
hao hut 12 30% so véi luong dung méi ban ddu ding dé rira. Lipozim™ sau khi rira,
hoat lyc thuy phan con lai 12 70,85- 80,5%. Qua két qua trén day cho thdy cén la dung

moi dugce chon d€ hoat hod enzym Lipozim'™ 12 phd hop va kinh t€ nh4t vi né 1a dung
moi khong ¢6 hai va gid ré.
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3.10. 8. Nghién citu sinh téng hop,thu hoi, cé dinh va ing dung lipaza.
3.10.8.1. Nghién citu diéu kién nudi cdy t6i wu sinh tong hop lipaza.

Khdo sdt dnh hudng ciia thoi gian nudi toi sinh tong hop lipaza tir Candida rugosa:
Chiing ndm men Candida rugosa duge nudi cdy trén méi truong MT2, véi cic diéu kién:
Nhiét d6 nuéi 30 °C, t6c do lac 150 vong/ phiit. Khao st va xédc dinh hoat do tai 6 thoi
diém nuéi khdc nhau: 24, 30, 36, 42, 48, 54 gid (Bang 86).

Bdng 86. Anh hudng ctia thoi gian nudi dén sinh téng hop lipaza

. Thoi gian (giv) . Hoat d6 lipaza (U/ ml)
24 2
30 5.2
36 7.5
42 8.33
48 6.9
54 3.9

K&t qua nghién citu cho thdy, ching nghién cttu cé kha nang sinh téng hop lipaza
ngay tir nhitng gio ddu nuoi cdy va dat cyc dai tai 42 gid nuoi, cho hoat luc 8,33 U/ ml.

Khdo sdt dnh hudng cia téc do ldc dén qud trinh sinh tong hop lipaza: Thi
nghiém duoc tién hanh véi 4 t6c d6 lac khac nhau: 100, 150, 200, 250 vong/ phut trén moi
trudmg sinh téng hop lipaza & nhiét do 30 °C, thdi gian nudi 42 h (Bdng 87).

Bdng 87. Anh hudng ctia téc do ldc dén qudé trinh sinh téng hop lipaza

Toc do ldce (v/ ph) Hoat dé lipaza (U/ ml)
100 5
150 8,33
200 4
250 3

Khdo sat dnh hudng ctia nguén cacbon dén sinh téng hop lipaza: Ching toi tién
hanh khao sét v6i 5 ngudn cacbon khéc nhau trén méi trudng sinh téng hop lipaza & nhiét
do 30°C, t6c do lac 150 vong/ phit, co chat 1% ddu oliu, thdi gian nudi 42h.
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Hoat d6 lipaza dat dugc cao nhat trén ngudn cacbon 13 axit palmitic, cdc ngudn
cacbon khdc nhu glyxerol va galactoza ciing cho hoat d¢ twong d6i cao. Vay ngudn
cacbon thich hop nhét cho sinh téng hop lipaza clia chiing nghién cifu la axit palmitic. Két
qua nay ciling phit hop véi k&t qua nghién cttu clia téc gia E. Dalmau (2000) khi nghién
ctiu 4nh hudng cha céc ngudn cacbon khic nhau dén sinh téng hop lipaza cud ching

Candida rugosa trong moi trudng dich thé 16ng (Bdng 88 va 89).

Bdng 88. Anh huéng ciia nguén cacbon dén sinh téng hop lipaza

Nguédn cacbon (2 g/ 1) Hoat d¢ lipaza (U/ ml)
Glucoza 8,67
Galactoza 12,30
Tween 80 6,67
Axit Palmitic 18,00

Glyxerol 12,67

Bdng 89. Anh huéng ciia nong d¢ axit palmitic

Nong do axit palmitic (g/ 1) Hoat d6 lipaza (U/ ml)
0.5 12.30
1,0 15.83
1.5 17.67
2,0 13.67
2.5 9.33
3,0 5.67

Tu két qua trén ta thdy ndng d¢ axit palmitic cling &nh hudng nhiéu téi khi nang
sinh téng hop lipaza. Néng dé axit palmitic 1,5 g/ I cho hoat d6 enzym cao nhit la 17,67
(UI/ mb).

T6i wu hod diéu kién nuéi chim Candida rugosa: Tix cic diéu kién khdo st dugc &
trén ching toi ti€n hanh t6i wu hod bac 1 didu kién nuéi ching Candida rugosa theo 3
yéu t& sau: X,1a axit palmitic (g/1), X, 1a s6 t&€ bao ndm men (tb/ ml } va X, 1a thoi gian
(git). Ham muc tiéu Y la hoat do lipaza (U/ ml). D3 l4p ma tran thi nghiém két qua va
xir Iy théng ké cic két qua thuc nghiém thu dugc. D3 ki€m tra d0 d6ng nhét clia ma
trin theo chudn Cochran. Da x4c dinh cdc hé s6 clia mod hinh theo cong thic. P kiém

tra su ¢ nghia ctia cdc hé sd.

127



Bdng 90. Cdc mirc thi nghiém

Mirc thi nghiém X, X, X;
Miic gdc 1.5 4 42
Khoéng bién déi 0.5 2 1

Miic trén 2 6 46
Miic dudi 1 2 38

b3 kiém tra sy thich ing ctia phwrong trinh héi quy theo chuén Fisher.

2 2
Stuz — M Ftt - max(s_)i ’Sw )
N-B min(Sy? Stu?)

S.=393/4=098 vaF,=0.98/0.38 =2.58

F, = 3.01 tra bang v f=N-B=4, f,=N(k-1)=8
Trong d6: N: s6 thi nghiém, B: s hé s§ ¢6 nghia, k: s6 14n 1ap lai
F, <F, = MO0 hinh trén [a thich iing

Tt wu hod theo Box - Wilson

A; = X° - ¢can duéi = can trén - X°

IbA, = 1,05%0,5 = 0.525

Ib,A, = 0,92%2 = 1.84

Ibshsl=1,61%4 = 6.44 => dat gié tri 16n nhat nén ta chon X; lam X,
Chon budc nhay cha X, 1A A;=2

A= (0Ay/ bsAs). Ay = 0,2

Ay= (byAy/ biAs). Ay = 0.6
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Bang 91. Két qua t6i uu theo Box - Wilson

STT X, X, X, Hoat do
1 1 2 38 16.17
2 1.2 2.6 40 18.67
3 14 32 42 11.67
4 1.6 3.8 44 9.33
5 | 18 44 46 6.67

Tir két qua trén cho thdy qud trinh sinh tng hop enzim lipaza clia chling n&m men
Candida rugosa dat hiéu qua t6t nhét & thi nghiém thit 2 véi cdc diéu kién:
oo Ham luong axit palmitic 1.2 g/1.
- S6 t& bao nfm men 2,6.10° tb/ ml canh trudng.
- Thoi gian nuéi 40 gio.
3.10.8.2. Nghién ctru thu nhdn va tinh ché lipaza.
Khdo sdat néng d¢ etanol thich hop két tia lipaza tir Candida rugosa: Tién hanh thi
nghiém két tia lipaza v6i cic néng do khac nhau: 60, 70, 80, 90%, ly tm lanh, thu két tha
cho béc hoi dung mo6i ta thu dugc lipaza tho (Bang 92).

Tir két qua thu duge & trén ta nhan thiy céc néng dé con trong khoang 0- 67% cé
cho ta két tha nhung khong c¢6 hoat d¢ enzim, chi khi néng d6 cén tir 67% tr& 1én 1a ¢6
hoat d6 va & ndng do cdén 14 90% thi cho ta hoat do cao nhét. Qua thi nghiém niy cho thdy
& ndng do cén tlr 67% trd xudng chi cé protein tap bi két tha vi vay chiing ta c6 thé két tla

phan doan dé loai bo bét protein tap.

Bdng 92. Két tua lipaza o cdc nong do etanol khdc nhau

Noéng do Hoat d¢ lipaza Hoat d¢ Hiéu sut
etanol trude khi két lipaza sau thu héi lipaza
(% v/ v) tia (Ul/mil) khi k&t tha (%)

cén (Ul/ml)
57 16.73 0 0
67 16.73 0 0
76 16.73 1.33 7.95
81 16.73 5.67 21.94
86 16.73 ' 9.83 58.76
90 16.73 12.33 73.7
91 16.73 3.33 19.9
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Tinh sach lipaza béng phuong phdp sdc ky trao déi ion- DEAE-xenluloza: Dich enzym
sau tha bing etanol dugc 14y 15 ml cho vio cot dd duge can bang trong dém Tris- HCL
25mM pH 7,5; T6c d0o chay 1a 1,5 ml/p. Dung dich ddy lipaza la NaCl véi gradien nong do
0-0,25 M; mdi phan doan thu 1ml/ 6ng (Hinh 54).

0.25M 4

80 T - 1.8

g 704 1 718

% 60 L 114
3 ol +12 E
o 11 8
’ T tos <

0T Los

20 + 104

10 + 5 (2 402

_______ VS 5 G O
P AR RIS PP TS
Phan doan (1m!)

Hinh 54. Sdc ky dé tinh sach lipaza

Sic ky d6 hinh 53 cho thdy lipaza sau khi qua cot trac d6i ion DEAE- xenluloza

xuft hién 3 pick. Tién hanh xéc dinh hoat d6 lipaza & cdc phan doan thudc céc pick. Két

qué cho thdy chi c6 pick 1 va pick 3 c6 hoat tinh lipaza ( 69UY/ ml va 77Ul/ ml). Diéu nay

phll hop vdi nghién ctu cia M.A. Pernas(2000) [69] d& cong b6 Lip 1 va Lip 3 c6 khéi
lugng phan tir 58 va 62 kDa (Bdng 93).

Bdng 93 Két qud tach lam sach lipaza

Céc budc Téng Proten Hoat d¢ lipaza Miic Hiéu
1am sach thé tong do suat
tich (mg) Téng Riéng sach (%)
(mb) W) U/ {Lan)
mgPr)
Dich tho 200 340 1500 441 (1) (100)
Sau két 20 66,8 1245 18,64 4,22 83,00
tha etanol
DEAE - 8 10,08 556 55,16 12,50 37,06
Xenluloza
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Sic ky d6 hinh 54 va bang 93 cho thdy lipaza sau céc bude lam sach lién tiép: Két
tha etanol, sic k¥ trac déi ion DEAE-xenluloza thu dugc ché phdm c6 hoat d¢ rieng 55,16
U/ mg protein, mifc do tinh sach clia lipaza la 12,5 14n, hiéu sudt thu héi 12 37,06%.
3.10.8.3. Khdo sdt cdc diéu kién thich hop cé dinh lipaza trén Nilon-6

Bdng 94. Anh huéng ciia néng do HCI hoat hod Nylon-6
dén khd ndng cé dinh lipaza

o Téng Hoat dé con lai Hiéu susit
Nong do HCI th% tlc!l troﬁg nuéc rira cO dilih enzym
(N) trudc rua W) (%)

(ml)
D6 clhing ] 550 100
(lipaza tan}
3,0 33,5 276,4 49,75
3,5 33,5 226,1 58,90
4,0 33,5 2453 55,40
4,5 335 259,6 52,80

Bang 94 cho thay, v6i nong do HClI 3,5 N, hiéu suft ¢6 dinh dat 58,9% 1a cao nhét.
C6 thé véi ndng d6 HCI thdp chura di kha nang hoat hod chit mang, con vdi néng do cao
lam thay déi pH, dnh hudng dén khé ning lién két lipaza vao chat mang. Két qua nay phi
hgp vdi tai liu cong bo trude day [23].

Anh hudng ctia néng do glutaraldehit dén khd ndng cd dinh lipaza: Tién hanh c6
dinh lipaza véi cdc néng do glutaraldehit khdc nhau (8%,10%,12%) va cédc diéu kién:
Téng lugng hat Nylon-6 dem xur Iy 3g, néng d6 HCI 3,5 N, dém Kali phosphat pH7,7 va
toc do lang 200 vong/ phit (Bdng 95).

Bdng 95. Anh hudng ciia néng do glutaraldehit dén khd ndng cd dinh lipaza

Néng do Tong thé tich | Hoat d0 Hiéu suat
enzym nuéc ria con lai trong ¢0 dinh
{mg/ml) (ml) nuéc rira enzym (%)
0,5 (270U) 33,5 160,80 40,45
1 (550U) 33,5 224,45 59,20
1,5 (820U) 33,5 375,20 54,25
2 (1100U) 33,5 753,75 31,50
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Khao sat kha nang ¢6 dinh lipaza trén Nylon-6 Véi cdc nong do enzym khac nhau
ta thdy v6t nong do enzym 12 Img/ml, hiéu sudt.cé dinh cao nhét (59,2%). Két qua khao
sdt nay phi hop véi két qua di nghién citu trude day [23].

Ddc tinh ddc hiéu co chdt cda lipaza tir Bacillus sp. Lipaza Bacillus c6 hoat tinh
dic hiéu vai timg co chdt. Hoat tinh d6i véi ddu olive thdp nhat chi dat 26 U/ml, d&i vai
ddu me tinh luyén, ddu nanh, Neptune, Meizan, Nakydaco dat 53-63 U/ml, d61 véi ddu
Tuong An dat 79 U/ml va d6i véi tributyrin dat 101 U/ml (Hinh 55).

Hinh 55. Hoat do lipaza ctua Bacillus ddc hiéu cho timg co chdt: 1: Diu olive; 2:

D4u mé (tinh luyén); 3: Déu dau nanh

(tinh luyén); 4: D4u neptune (ddu co + dau -
hat cai); 5: D4u Meizan (ddu olein + ddu

hat cdi + ddu nanh); 6: Ddu Nakydaco

(ddu olein dita + ddu nanh); 7: Dau Tudng

An (ddu olein + ddu dau nanh + déu

Canola); 8: Tributyrin (1%).

Hoat tinh (U/ml)

Anh hudng ciia nhiét do: Nhiét 46 t6i wu clia lipaza chung Bacillus chiu nhiét nay
dugc xdc dinh qua viéc do hoat tinh dich néi & nhiét d6 phan #ng khac nhau tir 30
dén 75°C v6i co chdt [a ddu an téng hop ndéng d6 5% va pH 8,0. Khi nhiét d6 tang tir
30 dén 75°C thi hoat tinh lipaza ciing tang theo véi t6c do déu tir 31 dén 91 don vi/ ml.
Hoat tinh dat t6i wvu ¢ nhiét d6 70°C la
91 don vi/ ml (Hinh 56). Sau nhiét do

70°C, hoat tinh lipaza ¢é giam chit it
(89 U/ ml & nhiét d6 75°C). Véi biéu
d6 nhiét d6 t6i wu nay, lipaza Bacillus 1a

Hoat tinh (Uiml}

30 35 40 45 s ss e e 70 75 lipaza uanhiét.
Nhigt 46 (C)

Hinh 56. Anh huéng cia nhiét d¢ dén hoat dé lipaza
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Anh huéng ciia pH dén hoat tinh lipaza: pH

hén hop phan tng ¢6 anh hudng rd rét dén hoat tinh enzym vi né lién quan dén mic do ion
120

héa co chit va d6 bén cta lipaza. D€ tim ra
khoang pH t6i uu cho hoat tinh lipaza, xuét

phét tir mot s6 thong tin vé pH t6i uu clia mot

Hoat tnh {{#/mi)

s6 ching Bacillus, ching t6i do tim pH tir 7,0
d4n vé phia acid va kiém.

o

§ S5 6 65 7 75 8 85 9 85 10
pH hén kop phin ing

Hinh 57. Anh huéng ciia pH dén hoat tinh lipaza.

Khdo sdt khd ndng thily phén ddu voi lipaza ¢6 dinh: Trong cong nghiép dugc
ngudi ta dung san xudt vién nangcé chita chit béo vdi chi s6 axit 80-100. Ciing nhu trong
khdu phdn thic 4n kiéng ctia nhitng ngudi bénh nhiém md trong mdu néu sit dung céc loai
ddu thuc vat da dugce thuy phan so bo chi s6 axit tang dén 80-100 thi lam gidm ham lugng
m& trong miu. Do v4y chiing t6i nghién citu khao sit kha niang thuy phan ddu d4u nanh
cla lipaza cd dinh.

Do lipaza chi ¢6 kha nang thuy phan ddu trén bé mat lién pha. Vi vay chiing tién
hanh khdo sét sy thuy phan ddu ang bang cdch cho hén hop ddu: Nudc véi céc ty 1é khdc
nhau 1:1, 2:1, 1:2 chay qua ¢4t c6 chita enzym c@ dinh 2 14n véi téc d6 chay 15 giot/ phiit
O nhiét do phong va ¢6 bd sung CaCl, SmM 2%. Sau d6 xdc dinh chi s6 axit clia ddu sau
khi thuc hién phan Ung thuy phan (Bdng 96).

Bdng 96. Anh huéng 3 Ié ddu: nuéc dén khd ndng thuy phdn

Ty 1é dau: nudc Chi sé axit
Lan 1 Lan 2
1:1 40,32 60,14
: 61,30 82,50
1:2 50,49 70,14

Két qua cho thdy véi ty 18 ddu: Nude 1a 2:1 kha nang thuy phén cla lipaza 1a tot
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nhét cho chi s6 axit 1a 82,5. Nén ching t6i s& st dung ty 1& nay cho thuy phan véi lugng
ddu 16n hon sau nay.

Khdo sdt khd ndng su dung lipaza tan trong sdn xudt phomat: Trong qua trinh
san xudt phomat tir sita tuoi, & giai doan [én men déng tu ngudi ta st dung renin va mét s6
proteaza axit tinh hoic kiém tinh lam tdc nhan déng ty sifa, trong giai doan U chin ¢ thé
bd sung lipaza nham 12m tang huong vi dic trung cho phomat.

Pé khao sdt kha ning st dung lipaza trong qué trinh san xuit phomat, tién hanh th{
nghiém trén 2 miu. Miu TN: San xuit phomat c¢é b sung 50% renin + 50% proteaza
déng tu sita. MAu DC: S&n xuit phomat bé sung 50% renin+ 50% proteaza +0,001%
lipaza. Ca 2 miu dugc @ chin & nhiét d6'4-10° C trong 6 tudn. Sau d6 d4nh gid chat hro’ng.
bang phuong phip cadm quan. Panh gia chat lugng bing phi€u cho diém (thang diém 10)
theo céc chi tiéu chit lugng phomat (Bdng 97).

Bdng 97. Két qud danh gidé chat luong phomat bdng diém theo phuong phdp cdm quan

Chi tiéu MAu thi nghiém Mau déi chimg
(khong c6 lipaza) (cé lipaza)
Miu sic 1,14 2,21
Mii kem 4,64 5,92
Mui chua 5,85 4,57
Mili 6i 3,28 1,71
Mii bo 3,64 5,00
Muilactic 4,00 5,50
Miii la 1,00 0,35
Vi ngot 4,07 5,78
Vi chua 5,57 535
Vi ding 2,14 1,42
Vi man 7,78 6,85
D¢ chéc 4,00 5,92
Do tan 5,85 4,21
P06 min 5,78 528
D6 dinh 5728 542
Cam giac béo 5,00 6,28
Chat lugng téng hop 6,42 : 7,85
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3.11. Hoan thién cong nghé va thiét bi sin xuit ruou vang chit luong cao.

3.11.1. Nghién ciru tao giong nim men méi bing ky thuat lai ghép té bao.

Khdo sdt khd ndng tao bao ti cia cdc chung ndm men S. cerevisige: Ndm
men sinh san dudi hai hinh thic: Ndy chdi va tao bao t&. Tuy nhién, trong diéu kién
thuan loi vé dinh dudng va moi trudng, phdn 16n cic ching nfm men sinh san bing
phuong phép nay chéi. Chi trong diéu kién khé khan nhu can kién nguén dinh dudng,
bi ttc ché€ bdi cdc tdc nhan nhw nhiét d¢ (qué lanh hoac qua néng), dp sudt cao thi nAm
men mdi s dung dén hinh thic tao bao tr. Cic chung nim men céng nghiép thudng
kho ¢6 kha nang tao bao tir va chi tao bao tir trong nhiing trudng hop dic biét.

Tién hanh x4c dinh kha nang t4o blo tir clia 18 chliing ndm men rugu vang trén
moi trudng axetat va lactat tai cdc diéu kién nhiét d6 khdc nhau, ching t6i nhan thdy
moi trudng axetat 1 thich hop hon cho sy tao thanh bao tir khi & nhiét do 25 °C. Céc
chung FD3, FDI101, FD13, FD377 ¢6 kha nang tao bao tir cao nhét trong cdc ching
nghién ctu 12 3,1%, 2,3%, 1,7%, 1,4% tuong tng.

Bdng 98. Khd ndng tao bao tit (%) cta cdc chung ndm men rugu vang

Moi trudmg nuoi cy

TT Tén Axetat Lactat

giong 12°C 25°C 30°C 12°C 25°C 30°C
1 FD1 0 L1 0 0 0,5 0
2 FD2 0 0 0 0 0 0
3 FD3 0 0 0 0 0 0
4 FD4 0 0.2 0 0 0 0
5 FD5 0 3,1 0 0 0.9 0,1
6 FD7 0 0,8 0 0 0 0
7 FD8 0 0 0 0 0 | o
8 FD9 0 04 0 0 0l | 0
9 FDI10 0 0 0 0 0 0
10 FDl11 0 0 0 0 0 0
11 FDI2 0 0 0 0 0 0
12 FDI3 0 1,7 0 0 0,2 0
13 FD14 0 0,3 0 0 0 0
14 FDI101 0 23 0 0 0,7 04
15 FD102 0 0,5 0 0 0 0
16 FDI03 0 0 0 0 0 0
17 FD325 0 0,2 0 0 0 0
18 FD377 0 14 0 0 0,3 0

Xdc dinh khd ndng lén men, tao CO, trong binh Einhorn Smith ciia ndm
men: Trong qua trinh lén men, ndm men chuyén ho4 dudng thanh cén va CO,. Lugng

CO, tao thanh nhanh hay cham thé hién t6c do lén men cha chiing nim men dd.
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Trén cdc moi trudng cd nong d6 dudng khic nhau thi kha nang tao CO, cla cdc
chiing nfm men ciing khdc nhau mot cdch rd rét. Trong khoang nong d¢ dudng tir 18 -
22°Bx, nang lyc len men clia cdc chiing nfm men khong thay déi nhiéu, mic di thoi
gian giai phéng duge Smi CO, trong qué trinh 1én men cia méi chiing ndm men khic
nhau 14 khic nhau. Trong 18 chung nghién citu, cic ching FD35, FD7, FD101, FD102
c6 toc d6 tao CO, nhanh nhdt tir 2 gid 45 phit (FD101) dén 5 gid 20 phit (FD12),
trong khi d6 cdc ching con lai chi s6 nay con cham hon dao dong trong khoang tir 3
git 15 phit dén 6 givy (ching FD377). O néng do dudmg cao hon, ndm men hoat dong
y&u dén, thé hién qua viéc CO, thodt ra chdm hon. Néu nhu & ndng do dudng 22 °Bx,
c'hiing FD325 ddy 5 m] CO, trong vﬁ)n'gr 6 gior 15 phiit thi néng d6 dudng 30 °Bx chi sd
nay la 9 gig 15 phiit.

Nhung diéu dac biét 1a ching FD2, FDS5, FD7, FD12, FD101, FD102, vin thé
hién kha ning lén men manh mé trong cac moi trudng cé néng d6 dudong cao tir 26 dén
30 °Bx, mac du t6¢ d6 ¢6 gidm di moét chuit khi so sdnh véi 1én men trén méi trudng c6
néng do 22 °Bx. Cu thé 1a chiing FD101 da mat 5 gid 15 phiit d€ tao ra 5ml CO, khi lén
men & 30 °Bx nhung chi méit 2 gi 45 phiit trén méi trudng 22 °Bx.

Néng do dudng ban dau tir 18 dén 22 °Bx, thi hiéu suit lén men tang khi néng
d6 dudng ban ddu tang, nhung khi ndng do dudng tang dén 26 °Bx thi chi ¢é c4c ching
FD5, FD7, FD101, FD102 van duy tri dugc hiéu suat 1én men cao tir 91,0 dén 94,7%,
con da s6 cdc ching khdc, hiéu sudt 1én men bi gidm mot cich ddng ké. & 30 °Bx, ngay
ca cic chiing c6 hoat tinh manh nh4t nhu FD3, FD101 cling bi giam nang luc [én men,
bang chung 12 hiéu sudt 1én men giam tr 94,7% xuéng con 92,0% (FD101), tir 93,0%
xudng con 88,2% (chung FDS5). Ching FD101 dat ham lugng c¢6n cao nhit 1a 12,5%V
& 30°Bx, FDS dat 12,2%V, FD102 dat 12,0%V va FD7 dat 11,8%V.

Trén moi trudng ¢6 néng do chét kho tir 18 -30 *Bx (twong duong véi ham luong
dudmg tir 150 g/ 1 -250 g/ 1) thi ham lugng c6n tao thanh cao nhét chi dat dén 12,5% v/
v (ching FD101). D€ nang cao kha ning tao bio tir chia chiing ndm men, ngoai viéc tim
ra moi trudng thich hop 12 moi trudng axetat, chiing t6i con phéan lap, chon loc cic bao
tir qua nhiéu thé hé va dic biét hon, ching t6i dd st dung phuong phdp tao séc nhiét
d9, ¢6 nghia 1a nudi cdy ndm men & nhiét do thap dot ngot.

Céc bao tlr don sau qua trinh phan 14ap va chon loc ¢6 kha nang tao bao tir cao
hon so véi thé hé ddu. S6c nhiét do 1am tang kha ning tao bio tir cia giéng ndm men S.

cerevisiae mot cach dang ké, dic biét 1a s6c & nhiét do 5 °C. By c4 thé c¢é kha nang
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tao bao tlr cao 1a FD5-2-4, FD5-2-17, FD13-1-7, FD101-1-5, FD101-1-68, FD377-3-8,
FD377-3-32 dugc x4c dinh ddu hiéu di truyén trude khi tién hanh lai ghép dya vao kha
nang bén vitng hay nhay cdm v6i mot s6 khdng sinh nhu chloramphenicol hay
erythromycin.

Theo phuong phap cia Fowell [6], 10 cap lai d4 duoc tién hanh gita FD101-1-5
va FD101-1-68 v&i S cd thé con lai da duge x4c dinh ddu hiéu di truyén. Sau dé, cic ca
thé lai dugc chon loc va kiém tra ddu hiéu vé1 chloramphenicol va erythromycin. K&t
qua 12 da thu nhan dugc 102 ¢4 thé lai tir 466 doi bao tir don nhung chi ¢6 3 c4 thé lai
dién hinh thé hién tinh khdng chloramphenicol vi erythromycin. Ba c4 thé lai FD-H1,
FD-H2 va FD-H3 thu nhan bing phuong phép lai ghép bao tir dugc ddnh gid nang luc
lén men trén cic loai moi trirdng dich qua khdc nhau nhv mo, nho, vai, dita. Day a cdc
loai qua thong dung & Viét Nam duoce st dung 1am nguyén liéu dé san xudt ruou vang.

Nhu vay, trong 3 c4 thé lai thu nhan duge bing phuong phép lai ghép bao tir thi
FD -H3 c¢6 kha nang tao duge ham lugng c¢6n cao nhét, thay déi tir 14,78 dén 14,82%V,
tuy theo nguyén liéu san xudt rugu vang 1a mo, nho, vai hay dia. So véi FD 101-1-5 va
FD 101-1-68 thi ham lurgng ¢on tao thanh d3 ting tir 17-18%. K&t qua nay ciing cho
thdy kha ning 4p dung rong rdi ctia FD-H3 vao trong thuc tién san xuft vi tinh 6n dinh
trén cdc ngudn nguyén liéu qua khic nhau. '
3.11.2. Ung dung enzym pectinaza (pectinex-3XL).

Xir Iy pectin trong dich qud: Pectin 1a hop chdt cac phén tr thuoc loai
polygalacturolit c6 trong thanh t€ bao, nguyén sinh chét va 1&ép gian bao. Trong dich
qua cac chit pectin déng vai trd quan trong trong cdc qud trinh trao déi nudc cia su
chuyén héa cac chit va trong qué trinh chin clia qua.

Pectin tan dugc trong nudc 1am cho dich qua ¢é d6 nhét cao, do bén keo 16n 1am
cho san phdm 1&én men rat khé ling trong.

Pé san xudt rugu vang qua dat chit lugng cao vé gid tri cAm quan thi viéc st
dung enzym pectinaza d€ phan gidi pectin trong dich qui 12 cdn thiét va dugc coi 12
bién phdp c6 hidu qua nhat. |

C6 nhiéu loai enzym pectinaza dugc st dung d€ phan giai pectin trong dich qua
va hién dang duge ban trén thi trudng Viét Nam. Do yéu cdu chat lugng cam quan (dic
biét 1a mau sic) clia san phdm nén ching t6i lra chon nhitng loai enzym cé kha ning

phan gidi pectin nhung khong c6 kha nang oxi héa d6i véi san phdm. Qua khao sét
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ching t6i lua chon enzym Pectinex-3XL (clia hing NOVO, Dan Mach) dé tién hanh
cdc thi nghiém trén dich ép thit qua.

Dich qua sau khi thu héi bing mdy xay ly tim dugc bd sung enzym véi cac ty
1&: 0,02g/ I; 0,04g/ 1; 0,06g/ 1; 0,08g/ | va 0,1g/ 1. Duy tri nhiét d¢ 52 °C, thdi gian 120
phiit, sau d6 1am nguoi nhanh, tién hanh phan tich ham lugng pectin ¢é trong cdc mau
thi nghiém két hop véi cdm quan. Két qua thi nghiém dugc thé hién trong hinh 58.

Hinh 58. Anh huing ciia néng do enzym pectinec-3XL
dén ham luong pectin c6 trong dich qud
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Két qua hinh 57 cho thdy: Enzym Pectinex-3XL ¢6 kha nang phan giai t6t doi
véi pectin ¢ ti‘ong dich qua véi ham lugng phd hop 0,06 g/ . V& cam quan dich qua
duge xUr Iy bang enzym pectinex ¢é mau sac sing hon, d¢ trong t6t hon, mii thom dac
trung hon so véi miu déi ching (miu khong st dung enzym dé phan gidi pectin), do
nhét cla cdc mau thi nghiém giam rd rét.

3.11.3. Lén men malolactic, lam trong cudng birc dé riit ngin thoi gian tang trir

Lua chon gidng vi khudn c¢6 hoat d¢ malolactic cao: Nudi cfy ca 4 ching
giéng vi khuén vao céac binh tam gidc 500 ml chita méi trudng PL10JR nudi & nhiét do
25 °C va theo d3i su phat trién clia chiing theo thdi gian. Po OD, x4dc dinh ndng do sinh
khéi va HDML tuong d6i cta sinh khéi vi khudn.

Ching LF01 chi sau 3 ngay nudi cdy trén moi truong 1dng OD d3 dat gia tri cuc
dai va gid tri cuc dai ndy ciing cao hon ctia 3 chiing con lai. LFO1 ¢6 ndng d¢ sinh kh&i
cao nhét (4,99 g/ 1). Bén canh kha nang sinh trudng va phét trién t6t ching LFO1 con
c6 HDML tuyét d6i cao hon cédc chling khic, néu coi HDML cia LFO1 12 100,0 (%)
thi clia cac chiling con lai 14n luot 1a: 89,3; 90,5; va 85,2 (Bdng 99).
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Bdng 99. Anh hudng ciia thoi gian nuoi dén OD ciia 4 chiing vi khudn

trén méi truong PLI0OJR
Thot gian oD

( ngay) LF01 LF02 LF03 LF04
0 0,080 0,090 0,060 0,080
1 0,5320 0,4972 0,4254 0,4370
2 0,8886 0,8103 0,7156 0,7985
3 1,1006 1,0097 0,8532 0,8671
4 0,9845 0,9103 1,0007 1,0054
5 0,7820 0,7268 0,8015 0,7950

Bdng 100. HPML tuong déi cua sinh khéi cdc loai vi khudn sau 3 ngay
nuéi trong binh tam gidc 500 mi

Leuconostoc oenos
Chi tiéu phan tich LF01 LF02 LF03 LF04
Sinh kh&i 4m ( g/1) 4,99 4,3 3,88 4,104
OD (600 nm) 1,1006 1,0097 0,8532 0,8671
HDML tuyet di ( g/ g t&€ bao am/ h) 0,240 0,214 0,217 0,204
HDML tuong déi (%) 1000 893 90,5 85,2

Nhu vay cac két qua trén da cho thdy rang ching LFO1 Ia t6t nhit trong s6 4
chiling vi khuén, khong nhiing phét trién nhanh trén méi truémg léng ma con c6 HDML
cao nhét. Vi thé chon chiing LFO1 d€ ti€n hanh cdc nghién ctu ti€p theo. Anh hudng
chia néng d9 cdn tdi sinh trudng cha LFO1: Do néng do cén etylic trong vang thudng 1a
12 -15% v/ v nén trong loat thi nghiém khéo sat 4nh hudng ctia cén tdi sinh trudng cla
chiing LFO1 chiing toi sit dung moi trudng co ban ¢6 bé sung cén theo néng d6 14n luot
1a: 0, 5, 10, 12, 15 (% v/ v) (Bdng 100).

Céc s6 liéu cho thdy tai ndng d6 c6n thip ( 0 - 5% v/ v) gia tri OD ctia LFO1 déu
dat cuc dai sau 4 ngay nudi cay, con tai cdc néng do cén cao ( 10; 12; 15% v/ v) thi gid
tr1 OD va sinh khoi sau 5 ngay mdi dat cuc dai. Nhu vay rd rang néng dé cén cao da
kéo dai giai doan tiém phat cha vi khudn. Hon th€, gid tri OD cuc dai & néng do cén
thdp cao hon rédt nhiéu so v6i néng do c6n cao (OD 1,0330 & 5% v/v va 0,6415 & 10%
v/ v). RG rang 14 néng do c6n khong nhitng 1am cho vi khudn phét trién chim ma con
tc ché€ khd nang phat trién t6i da cla chdng. Do cén ¢6 tac dung tc ch& kha ning tao
sinh kh6i ctia LFOI. Vi vay muén thu sinh khéi t6t nhdt thi trong moi trudng dinh
dudng khong nén cé con véi néng do vuot qua 5% v/ v (Bdng 101).
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Bdng 101. Anh hudng ctia nong dé con dén OD ciia LF 01

Thor gian Néng do con (% v/ v)
(ngay) 0 5 10 12 15
0 0,0600 0,0400 0,0300 0,0400 0,0250
1 0,8145 0,7785 0,3455 0,2525 0,2390
2 1,0020 0,9455 0,5650 0,4050 0,3700
3 1,0190 1,0090 0,6010 0,5011 0,4445
4 1,1030 1,0330 0,6230 0,5710 0,4650
5 0,9841 0,9581 0,6415 0,5910 0,4930
6 0,5650 0,5240 0,4425

Anh huéng ciia ching loai vi ndng do duomg: Dudng nho chi yéu 13 fructoza
va glucoza, trong d6 glucoza chi€ém 56,67-65,60 g/ 1 va fructoza 48,52-58,87 g/ 1. Vi
th€ chiing t6i da khao sat anh hudng cia noéng d¢ dudng cling nhu dnh hudng cla timng
loai dudng hodc hén hop hai loai dudng trén téi sy phat trién clia LFO1 nhdm tim ra
mot moi trudng ¢6 thanh phan va néng d6 dudng phit hop nhét cho viéc thu sinh khéi
clia chitng nay. Khi méi trudng chi ¢6 riéng r& timg loai dudng thi OD sau 5 ngiy mdi
dat cuc dai. Nguge lai khi ¢6 ca hai loai dudng thi chi sau 4 ngay da dat cuc dai va dat
cao hon hin cdc trudng hop khic. Nhu vay moéi trudng dudng hén hop ¢6 dnh hudng
kich thich sinh trudng clia chiing vi khuén nay c vé& thdi gian va kha nang phat trién
t61 da.

Hinh 59. Anh huéng cia néng dé duong t6i OD ctia ching LF01

1 i . —e—N8ng do
0.9 - y ‘ * dudng 20g/!
0.8 - —- Nong dd
0.7 - dudng 15g/I
0.6 - e~ NONG dd
2 0.5 dudng 10g/1
© o044 ~»— N&ng dd
0.3 dudng 5g/I
0.2 4 /7 e H——y¢  [—¥— KhONg dudng
0.1
0 ¥ ) ¥ v ) 1 L

Ngay
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Nhu vay moi truong thich hgp nhat cho sy sinh trudng cia LFO1 12 méi trudng

¢6 hdn hop hai loai dudong glucoza va fructoza véi néng dd khong qud 10 g/ 1.
Anh huéng cia axit D, L-malic: Chiing ta d3 biét axit malic 12 mot chit cam

ttng cho qua trinh tao enzim malolactic cla vi Khudn Leuconostoc oenos, vi vay day la
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mot thanh phén cin thiét trong moi trudng dinh dudng, tuy nhién cin khao st d€ tim
duoc ndng do thich hop clia axit malic trong moi trudng dé khong gay tic ché qu4 trinh
sinh truémg cta vi khudn. C6 thé thdy ring dé thu sinh khéi vi khudn t6t nhat nén chon
néng do axit malic trong mdi trudng khong qud 10 g/ 1.

Bdng 102. Anh hudng ciia néng 46 axit D,L- malic téi OD ciia LF 01

Thoi gian | Khong cé axit | D,L- Malic D,L -Malic D,L- Malic

(ngay) malic S5¢g/1 10 g/1 20¢g/1
0 0.0200 0.0200 0.0250 0.0100

1 0.5655 0.5310 0.4500 0.2625

‘ 2 0.6900 0.6525 0.6750 0.3765
3 0.7590 0.7500 0.7552 0.4103

4 0.8010 0.8250 0.8137 0.4500

5 0.8624 0.8526 0.8250 0.4800

6 0.7951 0.8025 0.8325 0.4950

7 0.8475 0.5130

8 0.8501 0.5295

Anh hudng cia nhiét do nuéi cdy: Nhiét d6 nuoi cdy anh hudng khd 16n dén su

sinh trudng va phat trién ctia vi khudn thé hién & gi4 tri cuc dai cia OD. Tai nhiét do 25

°C sy phét trién clia vi khuén 13 t6t nhdt. Vi vay ¢6 thé chon nhiét do 25 °C lam nhiét

d6 nudi cdy thu sinh khai cling nhu thyc hién qud trinh 1én men malolactic (Bdng 103).
Bdng 103. Anh hudng ciia nhiét do téi su phdt trién ciia LF- 01

Thai gian (ngay) 15°C 20°C 25°C 30°C
0 0.082 0.082 0.082 0.082
1 0.342 0.438 0.600 0.6735
2 0.468 0.579 0.6765 0.789
3 0.615 0.7815 0.885 0.849
4 0.798 0.840 0.8865 0.855
5 0.7965 0.7935 0.8400 0.843
6 0.7395 0.7845 0.834 0.840
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3.11.4. Ung dung k¥ thuat c6 dinh té biao Leuconostoc oenos LF01.

Phuong phép 1én men malolactic nh& t€ bao vi khudn ¢6 dinh trong hat Ca-
alginat ¢6 nhiéu vu diém nhur gitip cho qud trinh 1én men malolactic khong anh hudng
dén giai doan lam trong clia vang do cic t&€ bao dugc nhét trong cac hat gel va dé dang
tach ra khoi dich sau khi qu4 trinh dugc hoan thanh, dac biét kha nang tdi sit dung cua
cac hat t&€ bao ¢& dinh s& mang lai hiéu qua kinh t&€ do giam b6t cong doan nhan giéng
vi khuén.

Vi pH cita vang thudng khong cao hon 4,5 nén ching t0i khong khao sét tiép
cac gid tri pH cao hon. Trong thi nghiém cha ching t61, HDML tuyét d6i tuong tng la
0,0631; 0,0594; 0,0570 va 0,0561 g D.L- malic/ g t€ bao 4m/ h. Nhu vay trong khodng
pH nghién cttu thi pH 4,5 cho HDML cao nhit (Bdng 104).

Bdng 104. Du luong axit D, L-malic (g /) sau thoi gian phdn tng tai pH khdc nhau

Thoi gian phan pH
ing(ngay) 3,1 3,5 4,0 4,5
0 24 24 24 24
1 7,18 6,9 6,17 5,06
2 6,85 5,47 4,56 4,39
3 6,72 5,06 4,29 4,39
4 6,38 5,16 - 4,39 4,49

Anh huéng ctia nhiét do lén men dén HDML ciia cdc hat 6 dinh: Diéu ding
mimng 12 1én men malolactic cia LF01 hoat dong 6t trong khoang nhiét d¢ khd rong, tir
16-35°C, diéu nay khong gay can trd cho viéc thyc hién qud trinh 1én men malolactic
tai nhitng nudc ¢é khi h4u thay déi nhiéu nhu nuée ta.

Bdng 105. Du luong axit D,L-malic sau thoi gian phdn ing tai cdc nhiét dé
khdc nhau cua cdc hat ¢6 dinh LF01

Thoi gian phan ting

Nhiét d6 phan img (°C)
(h) 16 25 35
0 18,14 18,14 18,14
16 7,515 5,50 7,006
24 6,676 4,15 5,595
Do trong ciia dich trong trong trong
Té bao vi khudn khong ¢6 khong cé khong c6
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Lén men malolactic nho cdc t€ bao L. oenos LF01 ¢¢ dinh trong hat Ca-
alginat: Chiing t6i da thi nghiém theo hai cach: Cach thd nhat cho 50 gam hat xiic tic
vao 50 ml vang sau lén men ruou di loc trong, giit & 25 °C trong 16 gid roi phan tich su
thay d6i néng do cla hai axit hitu co chinh 13 D,L-malic va axit lactic. Cich thi hai
cho 800 g hat ¢6 dinh LF01 (HDPML trung binh khoang 0,05 g/ g t€ bao 4m/ h) vao
binh 1200 lit cha Bioflo réi bom vang non (chita 2,75g/ 1 D,L-malic) vao binh dé
chuyén hod axit D,L-malic theo phuong phdp 1&n men lién tuc; nhiét d6 1én men 25 °C,
ndng do t€ bao 4m trong hat 12 5%, 5 gid ddu tién khong b sung, sau d6 bé sung vang
non véi téc do 2,65 ml/ ph ( theo tinh toédn téc do thich hop dua trén téng lugng t€ bao
tham gia phan img, néng do axit D,L-malic trong vang non va thdi gian tiép xiic du
kién 12 5 gid). Phan tich vao céc thai diém 0, 5, 10, 16, 24, 48, 72, 96 (Bdng 106).

Bdng 106. Thanh phdn vang trudce va sau khi phdn irng voi LF01
cd dinh trong hat Ca-alginat

Cic chi tiéa phan tich Truéce phan ing Sau phan dng
Con (% ) 11,8 12,0
Axit D,L-malic (/1) 4.0 khong
Axit lactic 1,0 3,95
pH 3,89 4,05
Vi clia vang chua git chua diu

S& lieu bang 107 chi ra ring hat ¢6 dinh LFO1 phin tGng rat t6t theo kiéu 1én
men lién tuc d6i véi axit D,L-malic trong vang non: Chi sau 16 gi¥ ti€p xiic vang non

dd khong con ddu vét cha axit malic, vi diu.

Vi khuan LF01 Of:i
Hoat hoa Lua chon
Nhan gidng Xir ly qua
Li tam tach sinh khéi Lén men rugu
Na-alginat C& dinh t€ bao Lén men malolactic nho
CaCl, t€ bao ¢d dinh

Thanh «—— Déngchai < Piéu chinh cic chititu «— Loc trong
Phim

Hinh 60. So dé quy trinh céng nghé lén men malolactic
nho vi khudn cé dinh trong Ca-alginat
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Véi diéu kién hién nay ¢ Viét Nam thi cong nghé c¢& dinh t€ bao vin chua thuc
su dé dang 4p dung trong san xudt dai tra vi th€ ching toi ti€p tuc nghién ciru cong
nghé 1én men malolactic nhd & bao ty do dé c6 thé dp dung vao thuc nghiém & quy mé
pilot.

3.11.5. Nghién ciru hoan thién cong nghé 1én men rugu vang chat lugng cao va
chuyén giao cong nghé cho san xuit

Do cé nhitng dac diém wu viét, ching ndm men FD-H3 (FD 101-1-68 x FD 377-
3-32 ) da duoc ing dung trong san xudt rugu vang vai tai xudng thuc nghiém, Vién
cbng nghiép thuc phdm, Cong ty Bia HABADA (Béc Giang) -Vz‘l Coéng ty Bia-Nudc giai
khat Hai Duong véi cac diéu kién cong nghé t8i vu da duge xdc dinh & trén. Bang 3.15
trinh bay cdc thong s6 k¥ thudt va chi tiéu hod 1y, vi sinh vat két hgp véi danh gid cdm
quan clia sin phdm rugu vang vai tai 3 co s& nay. Két qua thuc nghiém tai Cong ty Bia
HABADA (Béic Giang) va Cong ty Bia, Nudc giai khat Hai Dwong da khang dinh
nhitng dac tinh wu viét cta ching ndm men rugu vang FD-H3. Ching FD-3, d4 hoan
toan thay th& chling nm men rugu vang cii ma trudc day Cong ty Bia nudc gidi khat
Hai Duong sir dung. Chiing nay chi lén men tao dugc tir 6- 8%v cén. Do viy phéi b8
xung do cén vao dé nang do rwou trong san phdm lén dén ham luong mong mudn. Vi
chiing ném men FD-H3, ham luong rugu trong san phdm duge hinh thanh hoan toan [a
do qua trinh 1én men nén khi udéng c¢6 d¢ ém diu, hdp din, quyén ri. D&i véi Cong ty
Bia HABADA, coéng nghé hién dai vi ching ndm men FD-H3 d3 tao nén rugu vang
HABADA chit lugng cao, san lugng tang va ¢6 mat & nhiéu tinh vilng Pong Béc.

Bdng 107. Cdc chi tiéu chdt luong ciia sdn phdm

1 Pon Chat lugng san phdm cia cong ty
TT Céc chi tiéu . Cong ty Bia
" 1 viencntp | (0P8 | NGK Hii
: HABADA
Duong_
1 | Thoi gian 1én men ngay 9 10 9
2 | Nhiét d¢ l1én men °C 22 20 20
3 | Him lugng dudng ban ddu g/l 260 260 260
4 1Ty lé ti€p gidng Té& bao/ml 15x10° 14x10° 15x10°
5 | Ham lugng dudng sét g/t 5,5 7.4 6,3
6 | Hiéu sudt lén men % 96,6 95,2 957
7 | Ham lugng c6n %V 14,83 14,65 14,77
Ham lugng axat
8 (tinh theo ixit lactic) gl 3.3 53 5,5
9 | Do trong (sau 30 ngay ) ODgoonrn 0,119 0,138 0,125
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Céng nghé lén men bo sung dich duong ndng cao dé rugu va chdt luong
ruou vang: Ning luc 1én men cla 14 chling nghién ctru duge ddnh gid dua trén thol
gian tao ra 5 ml CO,. Theo dot thoi gian tao 5 ml CO, trong binh Einhorn.

5 ching: 7061, 7043, M, V va 28 ¢6 thdi gian tao ra 5 ml CO, 1a nhanh nhat. Vi
vay, dd dugc chon dé tiép tuc nghién ciiu kha niing 1én men c6n va huong vi.

Khd ndng tao cén va sinh huong cua 5 chung chon lua: Theo dbi t6c do lén
men clia 5 chung 7028, 7061, 7043, M va V phan tich d6 ¢6n, d6 duong va axit sau 1én
men cho thdy chiing 7028 1én men manh, giai doan tiém phdt ngin, ¢ kha ning sinh
c6n cao nhdt tuy nhién cé vi hoi dang, Chliing 7043 tuy d6 rugu kém hon chiing 7028
ﬁhung san phdm ruou sau lén men c6 mii thom dac trung, dd ngot va d6 chua hai hoa
va khong ¢6 vi ding. Ching 7043 dugc lya chon cho nhitng nghién citu tiép theo.

100 peca mome mmre e meaa e e e e e s
1 8 S

60 -
40 S

20 4 -

Lugng CO2 (g/D)

Thin gian 1en men (ngay)
Hinh 61. A nh hudng cida ty 1é men giong dén
téc do lén men

Tt két qua trén (hinh 61) nhéan thdy: Ti & giéng 15% giai doan tiém phat dugc
rit ngan, qué trinh lén men nhanh, lugng con tao ra nhiéu hon. Song 1én men nhanh
ruou vang kém thom. Ti 1& giong 5% va 10% rugu vang cé mii, vi tot. Tuy nhién voi ti
1¢ men giéng 10% t6c do 18n men nhanh hon ciing phén nao han ché€ duge nhiém trang.
Do vay, diéu kién ti€p giong 10% la t6i wu nhat.

Anh hudng cia nong do duomg dén qud trinh lén men: Anh hudng cla néng
d¢ dudng dén qud trinh 1én men duge ti€n hanh trong binh tam gidc 500ml cé chda
300ml dich nho néng d9: 18%, 20%, 22% va 25%. Tiép 10% giéng dd duogc hoat hod
bing moi trudng nhén giéng (3) trong 24 gid. Lén men & nhiét do 28 °C. Khi tang néng
d6 dich nho tir 18% - 22%, d¢ cOn trong rugu tang ty 1é thuan véi nong d6 dich nho.
Tuy nhién xét vé mat hiéu suit lén men, khi ndng do chét kho ctia dich dudng tang thi
hiéu svit 1én men gidm. Diéu nay cé thé giai thich néng d6 dudmg cao di gay tc ché

dén trao ddi chdt qua mang t€ bao ndm men. Néng d6 dudng trong dich nho 13 22%
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cho dé rugu cao, rugu ¢6 huong thom, chua diu, vi hai hoa. Vi vay néng d¢ dich nho
duge lya chon 1a 22%.

Anh huong cua pH dén qud trinh lén men: Thi nghiém duoc ti€n hanh trong
binh tam gidc dung tich 500 ml. M&i binh chita 300 ml dich nho 20 °Bx, pH lan luot
thay déi 1a: 3, 4, 5 va 6. Gidng duogc hoat ho4 trong moéi trudng nhan giong (3) trong 24
gidr. Tiép giong 10%, lén men & nhiét do 28 °C. T6¢ do 1én men dugc ddnh gia dua trén
su gidm trong lugng binh theo thoi gian. Phan tich do con, dudng sét axit sau 1én men
(Hinh 62).

Nghién citu dong hoc cua qud trinh lén men ruou cia ching 7043:
| Tit nhiimg nghién citu trén diéu
kién t6i wu nhit cho qua trinh ién men

- | mpB

J gpy  [Uou vang duge xac dinh nhu sau:
‘gps - Tilé gidng: 10%
Oop - Nongddchatkho: 22%
: - Ty 1é dich nho: 60%

o EmE

- pH dich [én men: 4
@, @) B cin (% v}

- Nhiét d6 1én men: 25°C

Thi nghiém dugce ti€n hanh trong
binh tam gidc 500 ml. Tiép 10% gidng
da dugc hoat hod trong moi trudng nhin gidng (3) va nuodi cdy lac trong 24 gid. Lén
men O nhiét do 25 °C.

Hinh 62. Anh hubng cia pH déh qud trinh
lén men ctia ching Y-7043

Lén men bé sung: K&t qua bang 108 cho thdy chiing Y- 7043 khi 1én men &
25°C tai thoi diém 24 gid t6c do sinh CO, dat cyc dai (1.3 g/l/gid) va t6c do sit dung
dudng khir dat ciing dat cuc dai (4.17 g/l/gid), t6c do sinh cén dat cuc dai (0,25 do/
gid) tai thoi diém 33 gio. Diéu d6 cho thiy qud trinh 1én men dién ra manh nhét trude
- khi nguén co chit cacbon can kiét.

D¢ ti€n hanh 1én men bé sung, trude tién ching toi xdc dinh thoi diém “6n dinh
tuong d6i” (queasy- steady- state) ma chiing t6i muén duy tri d6i véi sy 1én men. Dé
xéc dinh thdi diém “6n dinh tuong d6i” ma & d6 sy 1én men ¢6 thé cho do rugu cao
nhét, chiing toi chon ra 3 thoi diém & gin thdi diém Qg, maximum. Tién hanh 1én men
bd sung tuong tng véi trang thai Q,, lua chon. Khi két thiic qu4 trinh Ién men, dua vio
két qua phan tich do cén clia rugu thu duge ma xdc dinh ch& d6 b8 sung dich cho phi
hop. Dich 1én men dugc b8 sung dich véi téc do khong ddi. Ching t6i chon ra Q. tai
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24, 30 va 36 gi¥ ¢6 cdc gia tri gdn vdéi Q. maximum la 0,25 (d¢/ gid). 3 thoi diém
nay hé lén men c6 cdc gia tri Quum, twong ng 12 4.17, 3.7 va 1.7 (g/ 1 gi0).

Thi nghiém lén men bé sung dugc tién hanh trong binh 2 lit, ¢6 chifa 1,5 lit dich
lén men. Nhiét d6 1én men 25 °C, pH 4, sir6 nho ¢6 néng do dudng 14 480 g/ 1. Khoang

thoi gian gitta 2 14n tiép dich 14 6 gi (Bdng 108 va 109).

Bdng 108. Pdt thi nghiém cho lén men c6 bo sung

Cdc chi s6 1én men b6 sung Binhl Binh2 Binh 3
Thé tich dich ban d4u, (lit) 1.5 1.5 1.5
Thoi diém bat ddu bd sung 24 gi 30 gio 36 gid
Trang thai 8n dinh tuong d5i 1,7 3.1 417
Toc db tép dich ban dau (1/gid) 0,005 0.012 0,013
Thé tich dich tiép 1an 1, AV (lif) 0,032 0,069 0,078
Thé tich dich ti€p 1dn 2, AV?2 (lit) 0,032 0,069 0,078
Thé tich dich ti€p 14n 3, AV3 (lit) 0,032 0,069 0,078
Thé tich dich ti€p 14n 4, AV4 (lit) 0,032 0,069 0,078
Thé tich dich ti&p 1dn 5, AV (lit) 0,032 0,069 0,078
Thé tich dich ti€p lan 6, AV6 (lit) 0,032 0,069 0,078
Téng the tich dich b6 sung (L) 0.192 0.414 0,468

kd 7 > ? ” P A AT . - 7
Bdng 109. Anh hudng cia lén men bé sung siré nho dén nong cén cia ruou vang

Thoi diém sau Néng do con (%v/v)
khi Ién men Lan thi nghiém thir nhat Lan thi nghiém thit hai
b6 sung bat | Binh 1 Binh2 |Binh3 |Binhi1 |Binh2 |Binh3
diu (gid)

0 11.28 11.14 11.12 1i.17 10.85 10.95
6 11.05 10.26 11.04 10.49 11.19 11.33
12 10.24 10.08 9.63 9.15 10.46 9.89
18 11.28 10.86 10.76 9.91 11.70 10.73
24 12.72 12.41 11.82 11.01 13.00 12.54
30 13.56 14.07 13.00 11.43 14.02 12.95
36 13.88 14.21 13.56 11.11 14.22 12.68

Két qud bang 110 cho thdy: Trong 2 dot thi nghiém do cén & binh 2 (bd sung
dich qua sau 30 gio 1én men) lu6n dat gid tri cao nhat (14.21 - 4,22% v/ v). Néu lén
men theo mé & d§ con trong rugu chi dat cao nhat 1a 12,57% v/ v thi phuong phép 1én
men bd sung cho phép ting do cén len 14,22 % v/ v. Viy thdi diém b3 sung thich hop
nhét 12 sau 30 gid 1én men (Bang 110).
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Bdng 110. Cdc chi tiéu chdt luong chil yéu ciia sdn phdm ruou vang

Miu Cén Puong | Axittong | Mau sic OD Cam quan
léenmen | (%v/v) | du (g/l) | (g/l)theo (A= 420nm)
a. lactic
B4 sung 142 9,2 4,82 0,2 Huong thom,
vi hdi hod
Khong | 12,57 | 66 443 0,18 Huong thom,
bé sung vi hai hod

Bdng 111. Pdnh gid chdt luong ruou vang sdan xudt thuc nghiém quy mé 5000 lit

Cic chi tiéu Vang dau Vang nho
Ham Iuong con (% v/v) 142 14,9
Ham luong dudng (g/1) 92 9,2
Axit tdng (g/) (tinh theo a. 4,8 4,91
lactic)
Aldehyt (mg/1) 26 24
Etylaxetat (mg/l) 45 50
Mau sic Maiu d6 hoi sim Mau vang sang
Do trong ( A = 510 nm) ABS=1,18 ABS=0,58
Cam quan Huong thom, vi hai hoa Huong thom, vi hat hoa,

chat rd.

Thuc nghiém duoc tién hanh véi hai loai dich qua 14 dich dau va dich nho. Dich

nho (ho#c dich dau) sau ép pha vé 22 "Bx, pH 4, ty 12 gi6ng ti€p 10%, 1én men & 25 °C,

sau 30 gi léen men bé sung dich qua. Sau khi két thic 1én men, tdich men. Rugu sau

khi 1én men chinh duoc phan tich cic chi s6 vé d6 cdn, ham Ivong dudng du, axit tdng
va cam quan (Bdng 111).

Nho, dau khéng
dap nat

ve—

Trich ly

Thu héi dich

nho 22°Bx

v

Lén men ¢ nhiét do
25°C pH =4

Gidng 10%

y

Vang non

v

Tang triv |

Loc mang

-

Déng chai

Hinh 63. Quy trinh sdn xudt vang qud
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IV. TONG QUAT HOA VA PANH GIA KET QUA THU BUGC

Béo cdo t6ng két khoa hoc va k¥ thuat dé tai cdp Nha nudc: "Nghién citu itng dung
cong nghé enzym trong ché bién mét sé nong sdn thuc phdm", mi s6: KC04-07 duge
xay dung trén co s& tém tit 16 bdo cdo tdng két clia 16 dé tai nhanh, véi tong s6 917
trang, 241 bang, 169 hinh, 498 tai liéu tham khao va cdc phy luc kém theo.

Sau 3 nim thuc hién, véi sy ¢ ging lao dong cdn cli va sdng tao clia 16 Phé gido su,
Tién s§, Thac s¥, Chi nhiém dé tai va dé tai nhdnh, cdc cong tic vién 1a nghién clru vién,
k¥ su, ctr nhan va k¥ thuat vién da dat duge mot s6 k&t qua sau day: |

1. ba s dung két hop cdc phuong phdp truyén thong va hién dai, cdc phuong phép k¥
thuat gen, cong nghé vi sinh, enzym, 1én men, cdc phuong phap hod hoc, todn hoc, thir doc
tinh, d4nh gid cAm quan, xay dung tiéu chuén, da dem lai cdc két qua ¢ do tin cay cao.

2. Dé tai di thu duge cdc két qua vira ¢6 tinh chat nghién cifu co ban, vira ¢6 két qua
nghién ctiu ing dung. D3 xay dung 22 quy trinh c¢ong nghé, xay dung 3 moé hinh thiét bi
san xudt thir nghiém, ti€p can, tu vin ddu tu, ky 10 hop déng nguyén tic va hop ddng
chuyén giao céng nghé tri gid 1.353 triéu déng cho san xuit.

Mot s6 san phdm méi tao ra & quy moé sin xudt cong nghiép dn dinh vé cong ngheé

dugc cdc doanh nghiép don nhan nhu: Siro fructoza, nuéc qua trong, c¢o dic, tinh diu hat
tidu, ddu béo giau axit béo khéng no, rrgu vang chat lugng cao.
3. Trong qud trinh thuc hién dé tai, c6 8 Tién s§ va 4 Thac s§ d3 va s& bao vé thanh cong
luan 4n t6t nghiép ma ndi dung lun &n [& ndi dung hodc 1a mét phdn noi dung cia dé tai.
Trong d6 ¢6 nghién citu sinh lam luan dn Tién s¥ k¢ thuat [a ngudi nude ngoai, 5 nguoi
dugc Hoi dong cham ludn 4n Tién s§ va Thac s§ cdp Nha nudc ddnh gid xudt sic. D cong
b6 47 cong trinh khoa hoc trong d6 c6 14 cong trinh cong b6 & nudc ngodi va Hai thio
Qudc t€ va khu vyc. C6 4 H6 so dang ky Bao ho sdng ché vA gidi phdp hitu ich tai Cuc S&
hitu tri tué, B6 Khoa hoc va cong ngheé.

4. Thanh cong 16n nhdt cua dé tai la da hoan thanh cdc ndi dung, tao ra cic san phém.
c6 chat luong, cac két quéa ndi bat 1a: Tuyén chon 16 chilng vi sinh v4t, bao gém 13 chiing
¢6 ngudn gdc ty nhién va 2 ching t4i td hop ADN, 1 chiing ndm men lai. Cic chiing vi
sinh vat c¢é kha nang khic nhau: Sinh téng hop 9 loai enzym va da ing dung enzym dé tao
- ra 27 mAu san phdm hang hod méi. Dac biét 12 cong nghé san xudt reou vang chét lugng

cao dat d9 rugu trén 14% thay th€ cong nghé rugu vang phai bé sung ¢dn, véi san lugng
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rugu vang trén 146.830 it va cic san phdm khéc duoc doanh nghiép dén nhan. Da chuyén
giao cong nghé san xudt dudng fructoza 2.000 kg/ ngay. D€ tai c6 ndi dung 1a vuot muc
yéu cdu ghi trong thuyét minh nhu sinh téng hop va ing dung lipaza. D& tai ¢6 nhitng san
phdm mdi Idn ddu dugc san xudt d6 1a: Enzym tinh khiét, siro fructoza, d6 uong tir dau
twong, dai mach ndy mam, tl rau, nudc qua lén men, vién nang Hypochol, tinh diu hat
tieu. V& chat luong san pham di dat duoc cdc chi tiéu chét lugng va vé sinh an toan thuc
pham.

5. Nhitng n6i dung cén ti€p tuc nghién ciu hoan thién: Mot s& san phdm tir ching vi
sinh vt tai t6 hgp ADN ma hoa sinh t6ng hgp enzym §- galactosidaza, colagenaza, cdn
ti€p’ tuc nghién ciu nang cao hiéu qua vi bdo ddm vé sinh an toan thuc phdm. D6 udng
mdi tir hat nay mam, tir rau, nudc qua 1én men cin ti€p tuc nghién cu hoan thién cong
nghé, xdc dinh hiéu qua kinh t€, ti€p c4n sin xuit, giéi thidu cong nghé va chuyén giao
cong nghe.

Kién nghi:

be nghi Hoi dong khoa hoc cong nghé cdp Nha nudce, Bo khoa hoc cong nghé, B cha
quén, Co quan cht tri dé tai va dé tai nhanh:

1. Cho phép céc chi nhiém dé tai nhdnh duge chuyén giao cong nghé cho san xudt cdc
san phdm nao di hoan thién cong ngh¢, da duqc ky hop déng nguyén tic va hop déng
chuyén giao cong nghé.

2. Tao diéu kién thuén loi d€ cdc chl nhiém dé tai nhanh ti€p tuc hoan thién cong
nghé, xdc dinh hi¢u qua kinh t€, ti€p can san xuit tham gia Dy 4n san xudt thit nghiém va

chuyén giao cong nghé cho san xuit.
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PHAN V. KET LUAN

5.1. Nghién cim thu nhan ché pham B-glucosidaza va tng dung trong khai thic

huong liéu nhim ting huong cho mét sé loai d6 uéng:
5.1.1. Phan lap va tuyén chon chiing vi sinh vat: Tir 12 ching n&m mdc ¢6 ngudén
g&c tir nue ngoai da tuyén chon chiing Apergillus niger PBC sinh téng hop - gluco-
sidaza véi hiéu sudt cao nhét.
5.1.2. Pa tim duogc diéu kién téi uu sinh tong hop va thu nhén enzym cé hiéu suat
cao: Dd ding ching chon A. niger PBC, ding hé thong 1én men 2 1it vdi cdc thong s6
chinh: Glucoza (2 g/ 1), bd mia (8 g/ 1), cao ndm men (0,5), vd6 cam (0,5), (NH,),SO,
0,5), KH,PO,.3H,0 (0,2), MgS80,(0,2), CaCl,.2H,0(0,1), FeSO,.7 H,O (0,001),
ZnS0,.7 H,0 (0,001), to6c do khudy 100 vong/ phit, d¢ suc khi 60% d¢ bao hoa, lugng
giéng 5%, & 30 °C vd pH ddu = 5,5. Sau 4 ngay dat 3,5 U/ ml.
5.1.3. ba xay dung quy trinh cong nghé thu nhan B-glucosidaza tir nAm mdéc A.
niger PBC: Str dung phdi hop két tha con 75%, sic k¥ loc gel Sephadex G-75 va sic
ky trao déi ion DEAE xenluloza A-50 di thu dugc ché phdm B-glucosidaza cé hoat do
riéng dat 44,05 U/ mg v6i do tinh sach gdp 80 [4n va hiéu suit thu héi dat 40%. Da xic
dinh dugc mot sé dic tinh clia ché phdm B-glucosidaza tir A.niger PBC: Nhiét do 60 °C,
pH = 4-5 khong bi dnh hudng bdi mot s cac ion kim loai, ¢6 phd co chét réng bi ttc
ché bdi glucoza (hoat d¢ gidm 70% khi ham lugng dudng 15g/ 1), hoat d¢ ting khi cé
mat cta etanol (tang 30% khi néng d¢ etanol 1a 14%). Hén hop CMC va benzoat natri
(ty 1& 1:2) dugc chon béo quin ch& phdm enzym. Sau gin 2 thing bdo quén hoat do
enzym con gilr duoc 161 95%.

Dé xdy dung dung dvoc qui trinh tdch chiét S-glucosidaza tir nhdin hat mo:
Nhén hat xay tho, dong hod siéu t6¢ 11.000 vdng/ phiit, trich ly bang dém xitrat 0,1M;
pH 5,4 & 30 °C trong 8 gid. Ham lugng enzym trong nhan hat dat khoang 528 U/ g
nhan hat. Enzym thu nhén bing c¢6n 70% dat hiéu su4t thu héi 92%. Khi két hop sic ky
loc gel Sephadex G75 va G150 cho ché€ phdm c6 d6 tinh sach gdp 45 14n ché phdm ban
d4u. D3 xac dinh dugce ch€ d6 chin mo thich hop ddm bao cho dé bén clia ch€ phdm
enzym va chdt luong cdm quan ctia dich qua: 100 °C trong 2 phdt. Enzym hoat dong
trong khoang nhiét 46 35-60°C, bén & nhiét d6 dudi 60 °C, pH 4.8 - 6,4.
5.1.4. Nghién ciru ting dung ché phdm enzym B-glucosidaza: D3 dat duge két qua
khir ding cho céc san phdm mo, nudc qua trong: Luong enzym 2,94U/ | dich trong 4
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giy & 50 °C va Necta mo: 5,88 U/ 1 dich trong 2 gi & 50 °C. Huong thom clia rugu
vang thanh phdm dugc ci thién khi enzym dugc bé sung vao céng doan 1én men phu
ruou vang véi ty 1é 60 U/ lit dich 1én men.

5.2. Nghién cia phan Jap, tuyén chon va tao chung gidng biing kV thuat di truyén

dé sinh tong hop enzym B-galactosidaza cé hiéu suit cao:

5.2.1. P4 phan lap hé gen LacZ tit E. coli ATCC 11105, da thiét k€ vecto pET LacZ
va dd nhan Ién béng k¥ thuat PCR.

5.2.2. Pa bién nap gen LacZ vao E. coli BL21 dé tao chiing téi t6 hop mang veto pET
2_2b LacZ ma hod sinh téng hop B-galactosidaza cao. D3 tinh sach B-galactosidaza
bing phuong phép sic ky 4i luc, xudt ilién mot bing protein duy nhét 116kD va nong
d¢ enzym dat 0,0424 - 0,05 mg/ ml.

5.2.3. Pa nghién citu x4c dinh diéu kién céng nghé t4i uvu san xuit ché phidm 8-
galactosidaza tir cic ching vi sinh v4t nha; Vi khuin tu nhién Sphingomonas
paucimobilis BK16, ndm mdc A. aculeatus BK-M, va P. implicatum BK- M,,. Phuong
trinh todn hoc t8i wu hod cho qua trinh lén men st dung chiing S. paucimobilis BK-16
la: Y = 5317,65 + 126,85.X,- 488,72.X, + 74,47.X,. Trong d6, Y 1a hoat d¢ enzym (U/
ml), X, 12 hdm lugng lactoza b8 sung vao dich thai phomat (g/), X, 1a ham luong
pepton + NH,NO;, X; 1a pH.

Dd xdy dung dugc quy trinh cong nghé lén men, tdach, tinh ché thu nhdn ché
phdm enzym B-galactosidaza. DA slt dung ching vi khuén S. paucimobilis BK16, 1én
men hi&u khi trén moi trudng dich thai phomat bd xung thém lactoza 15,4g/ 1, pepton
via NH,NO; vdi nito téng s6 3,0g/ 1, pH 7, ti 1& cdp giéng 5%, nhiét 6 1én men 30°C va
két thiic qud trinh sau thdi gian 1én men 1a 36 gid. Hiéu qua tich tu enzym trong thuc t&
dat 6.420 MU/ ml.

5.2.4. Da nghién citu img dung 8- galactosidaza trong san xuat sira, 1am gidm ham
luong lactoza trong sita tit 69,73% xudng 7,93%.

5.3. Nghién ciru phén lap, tuyén chon va tao chiing giong sinh téng hop enzym
Colagenaza va ing dung trong thuc phim.

5.3.1. Phan lap gen ma hoa sinh téng hop colagenaza bang k¥ thuat PCR: Tich
chiét va 1am sach ADN cla B. subtilis FS-2 va kiém tra trén gel dién di agaroza 0,8%.
b3 thiét lap ngan hang gen cha B. subtilis FS-2, thiét k& vecto pUC 18 mang cédc doan
gen cia B. subtilis FS-2 vA nhén 1én bing k¥ thuat PCR. Da xir 1y vecto pUC 18 bing

BamHI, da x&r Iy ADN genom bing enzym Sau 3AI D3 dua cdc doan gen clta B.
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subtilis FS-2 vao pUC18: Sau d6 san phdm ndi ghép gen duge bién nap vao E. coli
DH5a va xir 1y céc plasmid tach tir céc thé bién nap bing cdc enzym han ché dé€ kiém
tra kich thudc cta doan gen duoc chén vao vecto. DA tao duge ngin hang gen cua B.
subtilis ¥S-2 trong E. coli DH5a..

5.3.2. Tim diéu kién t6i vu dé cdc ching tai t6 hop san xuat enzym hiéu suit cao:
Pé khang dinh gen duogc chén trong pUCCol mang gen ma hod cho colagenaza, ching
101 da tdch lai plasmid nay va bi€n nap lai vao trong t€ bao E.coli DHSc. Két qua cho

thdy: 100% cédc dong t€ bao bién nap ¢6 kha ning thuy phan colagen.
3.3.3. Xay dumg quy trinh thu nhan ché pham colagenaza:

Phdn ldp vi khudn c6 nguon goc tu nhién sinh tong hop colagenaza: T 26
méu thyc phdm Ién men truyén théng, di phan 1ap 53 khudn lac ¢6 tao vong thuy phan
trén dia thach colagen. Chi c¢6 8/ 53 ching thé hién hoat tinh colagenaza. FS-2 duoc
dinh tén bang kit dinh tén. FS-2 1a Bacillus subtillis véi do phi hop t6i 99,9%.

5.3.4. Di xic dinh 1 quy trinh thu nhan ché phdm enzym tinh khiét va 2 quy trinh
thu nhén colagenaza k¥ thuat.
5.3.5. Nghién ciru 6n dinh va bao quan ché pham enzym colagenaza.

Trong s6 cic chat én dinh 1a: CaCl, + dém Tris-HCl 50 mM, tinh bot bién tinh

(TBBT), chitosan va polyvidon 25, glycerol, TBBT néng d¢ 35% cho kha ning 6n dinh
t6t nhat . |

5.3.6. Nghién ctru ing dung cic ché phim enzym vao san xuat.

Dd kiém dinh tinh an toan ch€ phdm enzym va di thi nghiém san xudt mot s&
san phdm tir thit bd c4p thép d€ 1am mém thit. Sau xi 1§ 30-120 phut, ham luong nhém
-NH, cla méu thir nghiém tang hon so véi méu d6i ching tir 167 dén 1.687 %. Ch&
phdm enzym va FS-2 phan giai da c4 1am tang ham luong axit amin ddng k€ so véi miu
d6i ching. Phan gidi mot s6 protein di tng: Két qua thit nghiém ELISA véi san phdm
phan giai bdi colagenaza sau 24 gid, ham luong cla ca gliadin va o~ casein déu cho
gid tri nho hon 40 14n so véi mau d6i chimg.

5.4. Cong nghé vi thiét bi ché bién néng san bing enzym.

5.4.1. Pa xay dung ducc 22 qui trinh cong nghé sinh tdng hop, thu nhan,

bao quin va img dung enzym: S-glucosidaza, $galactosidaza, colagenaza, lipaza,

fructosiltransferaza, tt cAc chimng vi sinh vét tu nhién v chiing méi t4i 6 hop duge

153



diing trong ché& bién nong san thirc phdm nhu: P4 uéng méi tir hat dau twong ndy mém,
nudc rau va nudc qua lén men ¢é do con thip.

5.4.2. Pa xay dung 5 moé hinh thiét bi, img dung enzym ¢ qui mé xwong thuc
nghiém va san xuat cong nghiép.

5.4.3. Da chuyén giao cong nghé cho san xuit qui mé cong nghiép.

- San xuit siré fructoza san lugng 2 t4n/ ngay tai Cong ty C6 phdn Thuc phim
Minh Duong, Ha Tay.

- San xudt rugu vang vai tai xudng thuc nghiém, Vién Cong nghiép thuc phdm,
Cong ty HABADA (Bac Giang) va Cong ty Bia, Nudce giai khat Hai Duong véi céc
diéu kién cong nghé t6i wu. Chuyén giﬁo cong nghé san xudt rugu vang cho Cong ty C8
phan Bia va Nudc giai khat Ha Long.

- Chuyén giao cong nghé x4y dung mé hinh san nudc qua twoi tai Cong ty C6 phén
thuéc 14 va thuc phdm Béc Giang va Cong ty Thuc phdm xudt khiu Péng Giao.

- San xu4t tinh ddu va nhua ddu hat tieu: Da ky hgp déng nguyén tic gita don vi
chuyén giao cong nghé 1a Vién Cong Nghiép Thuc Phdm va don vi nhan chuyén giao
cong nghé 1a Cong ty Tan Hung, Tan Kién, Binh Chéanh, thanh phé H6 Chi Minh véi
cong sudt 1.000 tdn nguyén liéu/ nam. Pa dang k¥ tham gia Dy dn: “Xay dung mé hinh
khoa hoc cong nghé phuc vu phét trién nong thén mién nii” vé noi dung ché bién hat
tiéu bang cong nghé enzym.

5.5. Hoan thién céng nghé va xay dung moé hinh thiét bi sin xuit sird fructoza ti

tinh bot bing enzym glucoisomeraza c6 dinh:

5.5.1. Pa xic dinh dugc cdc diéu kién k§ thuat can thiét dé chuyén hod tinh bét
thanh glucoza cho hiéu suit cao (96,1%), ndng do sita bot thich hop nhat 1a 30%.
Giai doan dich hod: St dung Termamyl (alpha-amilaza) theo ty 1&: 0,1%. Giai doan
dudng hoa: Sir dung AMG (glucoamilaza) véi ty 1é: 0,1%.

5.5.2. Nghién ciru sir dung enzym glucoisomeraza chuyén hoa glucoza thanh
fructoza: B3 xac dinh diéu kién déng hod trong quy mé phong thi nghiém. Khéi luong
enzym Sweetzym T: 30 gam/ cét, cot ¢ dudng kinh 2,2 cm, cao 40cm, néng do dich
dudng glucoza 40%, nhiét d9 chuyén hod 60 °C, pH 7,5 va téc d6 phan ttng 10 ml/ phiit
5.3.3. Pa xac dinh dugc phuong phap lam sach dich sird fructoza: Ding than hoat

tinh theo ty 1& 0,7%, ding cot trac déi ion cation va anion.
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5.5.4. Da xac dinh diéu kién thu héi vh bao quan dich siro fructoza: Co dic dén
néng do 70°Bx sau d6 bio quan trong bao bi kin va sdm mau kéo dai thdi gian bao
quan trén 12 thing.

5.5.5. Pa trién khai thiét ké xay dung mé hinh cot dong phan trén quy mé cong
nghiép v6i cong suit thiét ké 2 tAn sdn pham/ ngay. D3 thiét k& va ché tao cot déng
phan c¢6 dudng kinh cdt 0,25 m, chiéu cao cét 1,3 m, chi€u cao 16p enzym 0,9 m, s6
luong cot 2 chiéc, thing chita san phdm 30m’ lugng enzym dua vao cot 22 kg, téc do
dong chay c6 thé duy tri trung binh khoang 0,1 m?/ gid.

5.5.6. Pa (ng dung siré fructoza 42% vao san xudt 2 tdn nhan keo cing nhan dau,
n.han dita & Cong ty Banh keo Thang Long va san xudt mat ong nhan tao st dung sird
fructoza ¢é huong, vi giéng mat ong duge ngudi tiéu diing wa chudng. DE tai da nghién
cttu hoan thién du@c quy trinh cong nghé san xuit siro fructoza tir tinh bét trén quy mo
cong nghiép. Trién khai x4y dung mé hinh san xu#t thir nghiém tai Cong ty C6 phin
thuc phdm Minh Duong, Ha Tay. Két qua thu dugc san phdm siré fructoza 42% c6 do
ngot thanh, vi mat, mau vang sdng, cé thé thay thé dudng kinh trong cc san phdm nhu
nudce giai khét, banh keo cic loai.

5.6. Hoan thién cong nghé va xav dung mé hinh thiét bi san xuit nudc qua trong
va ¢o dac bang enzym pectinaza.

5.6.1. Da nghién ciru itng dung enzym hoat déng & nhiét d9 thap trong qua trinh
trich ly dich qua: D3 xdc dinh do chin k¥ thuat thich hgp clia timg loai qua cho timg
loai san phdm. D3 lya chon cong nghé thich hop xir 1y timg loai qua bing cic enzym
khéc nhau & nhiét do trung binh (20- 30°C) va thap (10- 20°C). Chét luong san phdm
dich chiét xir 1y enzym & nhiét do thdp dat cao hon.

5.6.2. Da nghién ciru ing dung emzym hoat dong ¢ nhiét do thap cho qua trinh
lam trong dich qua: D3 giit dugc huong va méu sin phidm va khong kéo dai thoi gian
XUt 1y san phdm va cho ting loai qua. Ty 1& sir dung Pectinex 3XL tir 0,05-0,12%,
Rhoapect AD 6L tir 60 dén 150 ppm va Rhohapec BILL tir 80-120 ppm & 20°C tuy
theo loai qua.

5.6.3. Dia nghién cifu sir dung nuée qua da xur Iy va xay dung quy trinh cong nghé
san xuit nuéc qua trong va nudc qua co dic.

5.6.4. Pa nghién ciru cic diéu kién bdo quan san phdm & nhiét do, nong dé, bao bi

thich hop.
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5.6.5. Da xay dung dugc mo hinh ché bién nudc qua trong va nudc qua cd dic tai
xudng thuc nghiém Vién Cong nghiép thuc phdm.

5.6.6. Di chuyén giao cong nghé san xudt nudc qua trong, nude qua duc va nudc qua
¢6 dic cho Cong ty C6 phan thudc 14 va thuc phdm Béic Giang va Cong ty Thuc phidm
xudt khdu Péng Giao.

5.7. Nghién_ciru cong nghé san xuat dudmg chitic nang fructooligosacharit (FOS)

bing cong nghé da_enzym va (ng dung trong san xuat thirc dn tré em, binh keo

va thue pham chirc ning.

5.7.1. Dd nghién ciiu lya chon hé enzym, thi€t bi va cong ngh¢ xit 1§ nguyeén liéu san
xudt duong chitc ning fructooligosacﬁarit._Dm‘mg sacaroza dugc chon 1a nguyén li¢u
ddu vao. D nghién cttu sinh téng hop enzym fructosiltransferaza (FTS). P tin dung
cdc thiét bi hién c6 cua phong thi nghiém, xudng thuc nghiém Vién Céng nghiép thuc
phém va doanh nghiép dé xay dung mé hinh sin xuft thir nghiém.

5.7.2. Nghién citu qui trinh cong nghé san xuét dudng FOS ¢6 do tinh khiét cao bang
phuong phap da enzym. Cong nghé san xuit dudng FOS chia lam 2 phan doan: Phan
doan ddu sir dung enzym (FTS) 8 U/ g xc tic thuy phan sacaroza 54%, pH 5, & 50°C/
12 gi¢.. Phan doan sau 12 phan tng glucooxydaza/ catalaza (GOT/ CAT) vdi néng do
dudmg téng 32%, GOT 17 U/ g, ty 1é GOT/ CAT 0,085, & 30°C 44 nang cao d¢ tinh
khiét cia FOS tir 54,3% 1én 78% cao hon so véi cong nghé diung 3 hé enzym FTS-
GOT-CAT dat 65% khi hai phan doan trén x4y ra déng thoi.

5.7.3. Da xdc dinh 3 quy trinh cong nghé sdn xudt bot dinh dudng tré em, bdnh bich
qui va keo citng cé st dung duong FOS.

5.7.4. D3 nghién ctu thtt nghiém st dung dudng FOS trén ngudi tai Trung tam Dich vu
y t&€ bic s¥ gia dinh, tai SOC Hang Bai, Ha Noi ¢6 két qua tich cuc trong diéu tri 10
bénh nhan tiéu dudng.

5.7.5. Di xay dung duge mo hinh thiét bi san xuit bot dinh dudng, banh qui, keo cing
trén cd s& thiét bi hién ¢é cha Vién Cong nghiép thuc phdm va doanh nghiép. Doanh
nghiép da c¢6 nhu cdu san xudt va ky hgp dong nguyén tic, x4c nhan két qua va dé nghi
chuyén giao cong nghe.

5.8. Nghién ciru cong nghé va thiét bi san xnit dé6 uéng méi tir hat ndy mam, rau

va nudc qua lén men ¢é do con thap

5.8.1. Nudc uong tir hat nay mam:
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- D4 nghién citu t8i wru hod qué trinh cong nghé ndy mdm dau tuong & 25 °C,
trong 3 ngay. P4 xdc dinh enzym ¢6 vai trd khir cdc chét e ché trypsin tir 20,4 IU/ ml
xuéng con 4,7 IU/ ml, ham lugng chét phan dinh dudng stachyoza va raffinoza giam tur
3,0-3,4 mg/ g xudng con 0,4-0,5 mg/g, cic thanh phdn khic nhu protein hoa tan, axit
amin va vitamin déu & mitc cao nhdt. Pa xay dung dugc quy trinh cong nghé san xut
d6 udng tir hat dau twong ndy mam cé huong dau va huong com.

- bi xay dung dugc quy trinh cong nghé san xuat d6 uéng mdi lén men tir dai
mach ndy mam va lya chon duoc di€u kién cong nghé thich hop cho qué trinh [én men:
Cong thitc nguyén liéu 40% dai mach nay mam, 30% dai mach, 30% gao. Ty 1é sird
mo bd sung 20%. Nhiét 6 lén men chinh 14°C. Ty 1¢ ti€p giong 12-14 triéu t& bao/ ml.
Ch4t kho ban ddu 12°Bx. Thoi gian 1én men chinh 3- 4 ngay. Da lya chon duge ching
ndm men cho quy trinh Ién men 1a Saccharomyces cerevisiae YCEFD,q. D3 nghién ciu
ché d6 thanh tring & nhiét d6 121°C, 4p luc 1 kg/ cm?, thoi gian 15 phit.

5.8. 2. Nghién citu san xuat nudc uéng tir hén hgp rau:

- Pa khao sat gia tri dinh dudng cic loai rau, st dung enzym pectinaza ning cao
6% dich chiét ép tix rau.

- B3 nghién citu hoan thién cong nghé, xiy dung quy trinh san xuit nude rau, da
chon 6 cong thic rau theo mua vu (mia hé va mia doéng). Da chon bao bi chai, lon va
ché d¢ thanh tring thich hgp dé€ bdo quén 6 thang.

5.8.3. Nghién ciru san xuit nuéce qua 1én men cé do con thap:

- DBd ving dung céng nghé enzym dé€ nang cao hiéu suét thu hdi dich qua.

- D4 nghién cifu lai ghép t€ bao ndm men LE, va LE, dé tao ra ndm men lai LE 5
cé déc tinh chung cia cha me, hiéu suit lén men cao, tao huong thom, sinh zymoxin ¢
ché vi khudn va slr dung LE;s dé 1én men nuéc qua tuoi cé d6 cén thip.

- b3 nghién cttu hoan thién cong nghé sunphit hod dich qua bing SO, 100 mg/l,
lén men chinh & 25°C, 4p luc CO, 1kg/ cm?, lén men phu & 5-10°C, 4p luc 2,5 kg/ cm?,

- b3 xay dung quy trinh céng nghé va mo hinh thiét bi san xudt nudc qua lén
men cé d) cOn thdp tai xudng thyc nghiém, cong sudt 450 lit/ mé. San phdm c6é chat
luong tot.

5.9. Hoan thién cong nghé va thiét bi san xuat tinh diu va nhua hat tiéu xuit

khiu cé sir dung a-amilaza

5.9.1. Pa nghién citu sit dung ché phim &- amilaza (Termamyl) NOVO, Pan

‘Mach dé thiry phan tinh bot trong nguyén liéu hat tiéu: D3 x4c dinh h6 tieu Quang
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Tri ¢c6 hAm 4m 12%, tinh bot 142,5%, ddu bay hoi 2,6% va nhua ddu 5,1%. S dung
0,2% o-amilaza di tang hiéu suft thuy phan tinh bot, ting hiéu sudt thu héi tinh ddu
8,11%, tang khoi lugng nhya va ham lugng piperin trong nhua.

5.9.2. Pa nghién citu lam sach ba thai: Sir dung « -amilaza d3 lam giam ty 1¢ ba thai
(17,2% ) gbép phin lam sach moéi trudng va nang cao hidu qua san xudt.

5.9.3. P4 xay dung quy trinh cong nghé va mo hinh day chuyén thi€t bi chung cat
tinh ddu va trich Iy nhwa dau hé tiéu, dat tiéu chudn chat luong san phdm cao.

5.9.4. Pa xic dinh duoc hiéu qua kinh té clia cong nghé va san pham tinh dau va
nhua dau hat tiéu. Pa ky hop dong nguyén tic chuyén giao cong nghé cho Cong ty
Tadn Hung, Tan Kién, Binh Chénh, Thanh phé Ho6 Chi Minh véi cong xudt 1.000 tin
nguyén liéu/ nam va dang ky tham gia Du 4n: Ung dung khoa hoc cong nghé phuc vu
phat trién kinh t& x3 hoi nong thén va mién ni.

5.10. Nghién ciru tmg dung enzym Lipaza dé sin xuit axit béo khong no va si

dung trong cong nghiép thuc pham va dugc phim
5.10.1. Pa nghién citu xir Iy nguyén liéu: B3 phan tich chat lugng ddu dau tuvong tho.

D3 chon ty 1& phy gia 10-12% dé hoat hod lipozim™ va va xi 1y nguyén liéu ting bé
mat ti€p xidc cia ddu. |

5.10.2. Ung dung lipaza ¢ dinh d€ thuy phan dau: D3 tng dung lipozim™ ¢ dinh
dé thuy phan ddu & cdc diéu kién t6i wu: Nhiét d6 35-45 °C, t6c do dong chay 1,0-1,2
kg/ gi®, sau 100 gi¢ can hoat ho4 tai st dung enzym.

5.10.3. Nghién citu bao quan sian pham: D4 x4c dinh thdi gian bio quin sin phdm
axit béo 12 thang va vién nang 24 thidng & nhiét d¢ thudng.

5.10.4. Xay dung tiéu chudn: D3 xay dung tiéu chudn ch4t lugng nguyén liéu, san
phdm ddu va vién nang mém Hypochol. D3 xdc dinh doc tinh cfp tai Vien kiém
nghiém, Bo Y t&€ va Trung tam Khoa hoc cong nghé Dugc Ha Noi.

5.10.5. Da xay dung quy trinh cong nghé, thiét ké ché tao thiét bi va xay dung mé
hinh sdn xuit axit béo va vién nang Hypochol quy mé 1 kg/ h.

5.10.6. Da sir dung thir vién nang c6 hiéu qua t6t trong diéu tri bénh nhan cé hdi
chiing 161 loan lipit mdu.

5.10.7. Nghién ciru thu hoi enzym: Lipozim'™ duoc t4i st dung sau khi duge lam sach

béng c6n 96% va ete etylic.
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5.10.8. Pa nghién citu sinh tdng hop va irng dung lipaza: Di khdo sét céc diéu kién
nuodi cAy ndm men Candida rugosa: Thoi gian 48 gio, tdc do 1ac 150 vong/ phiit, thanh
phan moi trudng nudi cdy chim ¢é axit palmitic 1,2 g/l, s6 luong t€ bao nidm men
2,6.105 ml, nuoi 40 gid. Da két tha enzym bing cén 90% (v/v). Da lam sach lipaza
bang sic k¥ trao ddi ion DEAE xenluloza va c6 dinh enzym trén Nylon- 6. Ung dung
lipaza d3 ning cao gid tri cAm quan san phim lén men phomat.

5.11. Hoan thién cong nghé va thiét bi san xuat rugu vang chit luong cao.

5.11.1. Nghién ciru ching nim men mdi biang kj thuat lai ghép t€ bao: Tu 18
chiing ndm men, da chon cdc chiing sinh bao tir, hoat lyc 1én men rugu cao, tao 4o rugu
cao, CO, cao dé€ lai ghép, tao va chon c’hﬁng lai FD-H;.

5.11.2. Pa sir dung pectinaza (pectinex 3XL) 0,06 gr/ lit dé x{ 1y dich ép thit qua.
5.11.3. Pa lua chon chiang Leuconostoc oenos LF01 trong 1én men malolactic trong
qua trinh 1én men phu rugu vang.

5.11.4. Pi nghién citu ¢6 dinh t€ bao LFO! trén hat Ca-alginat véi cdc diéu kién t6i wu :
pH 4,5, nhiét d6 25°C; 1én men rugu vang dat do cén 12%.

5.11.5. Di nghién citu hoin thién céng nghé, xay dung mo hinh, thiét bi va chuyén
giao cong nghé san xuit rugu vang.

- b3 x4y dung cic quy trinh cong nghé 1én men malolactic, quy trinh céng nghé
lén men ruou vang bd sung dich dudng, nang cao do ruou, khong bd sung cén va xay
dung mé hinh thiét bi quy mé thuc nghiém va tai mot s6 doanh nghiép.

- b3 chuyén giao cong nghé san xudt ruou vang cho mot s6 cong ty: Cong ty Bia
Habada Béic Giang, Cong ty Bia, rugu, nudc giai khat Hai Duong, Cong ty Bia Quang
Ninh, Céng ty Dudng Bién Hoa.
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LOI CAM ON

Chiing t6i xin bdy té long biét on chdn thanh g téi BO khoa hoc va cong
nghé, cdc Bo Nganh chlt quan, cdc Vu chuyén nganh, cic Vién, cidc Trudng, cic
Doanh nghiép, Ban cht nhiém chuong trinh KC- 04, cic chuyén gia, cdc nha khoa
hoc, cdc Chill nhiém dé tai nhanh, cdc cOng tic vién di quan tdm quan 1y chat ché,
gidp d& tan tinh, hop tdc toan dién, tao diéu kién thuan 1gi thuc hién dé tai.

Chiing toi xin chdn thanh cdm on:

- Vién Cong nghiép thuc phdm, Bo.Cong nghiép.

- Vién Cong nghé thuc phdm va Cong nghé sinh hoe, Trudng Pai hoc Béch khoa
Ha Noi.

- Vién Cong nghé Sinh hoc, Vién Khoa hoc va cong nghé Viét Nam

- Vién nghién citu Ruou Bia, nudc giai khat, Téng Cong ty Rugu Bia nudc gidi
khat Vit Nam.

- Cong ty C6 phén Thyuc phdm Minh Duong, Ha Tay

- Cong ty C6 phdn Thudc 14 va thuc phdm Béc Giang.

- Cong ty C68 phdn Thuc phdm xuft khdu DPéng Giao, Ninh Binh.

- Cong ty Cé phdn Dudng Bién Hoa- Thanh phd Bién Hoa, Tinh Ddéng Nai.

- Cong ty Rugu Ha Noi

- Cong ty C6 phdn Bia Hai Duong.

- Cong ty Bia nudc giai khit HABADA, Béc Giang.

- Cong ty C4 phdn Bia va nudc gii khit Quang Ninh.

- Cong ty TNHH Viét Nang, Ha Noi.

- Cong ty Tan Hung, Thanh phé H6 Chi Minh

- Cong ty Thuc phdm Ha Tay.

- Cong ty Banh keo Phic Long, Ha N6i

- Cong ty C6 phdn Sita Hanoimilk...

D3 hop tdc binh ding, lao déng sdng tao, khai thdc tiém nang sdn cé vé ngudn
nhan lyc, co s& vat chdt, tao diéu kién thuan loi trong cong tic nghién ctru khoa hoc
va chuyén giao cong nghé.
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PHU LUC

BANG KE CAC DANH MyC*

1. Danh muc cdc chiing vi sinh vat.
2. Danh muc cac enzym.
3. Danh muc cdc san phum hang hoa.
. Danh muc cdac quy trinh céng nghé.
. Danh muc cédc mé hinh thiét bi.
. Danh muc cac tiéu chuan.
. Danh muc cac hop dong.
. Danh muc Tién sy va Thac sy da duoc
dao tao.
9. Danh muc cdc ¢éng trinh cdéng bo

OQ\IO')U'I-h

- *GHI CHU: Tham khao céc van ban chi tiét va toan vin
tai phu luc bdo cdo théng ké




DANH MUC CAC CHUNG Vi SINH VAT

1. Aspergillus niger PBC

2. Sphingomonas paucimobilis BK16.
3. Aeromonas sorbia BK41.

4. Aspergillus aculeatus BK M4

5- Penicillium implicatum BK M12

6. Bacillus subtilis FS-2

7. E.coli BL21

8. E.coli DH5«x

9. Aspergillus flavipes VVTP 84

10. Candida rugosa

11. Sacchoromyces cerevisiae LE1, LE2, LE15
12. Sacchoromyces cerevisiae FD-H,
13. Sacchoromyces cerevisiae 7043
14. Leuconostoc oenos

15. B-glucosidaza tir A. niger PBC

16. B-glucosidaza tir nhan hat mo



DANH MUC CAC ENZYM

1. B-glucosidaza tir A. niger PBC

2. B-glucosidaza tir nhan hat mo

3. PB-galactosidaza tir chiing vi khuin tu nhién Sphingomonas
paucimobilis BK 16

4. B-galactosidaza tir chiing tai t6 hop E.coli BL.21

5. Ché phdm Colagenaza k¥ thuat va tinh khiét

6. Ché phiam Collagenaza tix ching tdi t6 hop E.coli DH5a

7. Lipaza cé dinh tir Candida rugosa

8. Lipaza tan tir Bacillus Sp

9. Lipaza cé dinh tir Candida rugosa



DANH MUC CAC SAN PHAM HANG HOA

1. Nudc mo cé sir dung B-glucosidaza.

2. Rugu vang ¢6 sir dung B-glucosidaza.

3. Xiro Fructoza, nhan keo, mat ong nhan tao.
4. Nudc qua trrong ¢6 sir dung enzym.

5. Nudc qua duc c¢6 str dung enzym.

6. Nuéc qua co dic cd st dung enzym.

7. Enzym Fructosiltransferaza (FTS).

8. Dudng FOS 50.

9. Bot dinh dudng tré em cé dudmg FOS 50.
10. Banh bich quy c6 duéng FOS 50.

11. Keo citng ¢6 Puomg FOS 50.

12. D6 uéng méi tir dai mach ndy mam.

13. D6 udng mdi tir dau twong ndy mam.
14. 6 cong thitc d6 uéng mdi tir rau.

15. Nude qua lén men ¢6 do con thap Sider.
16. Tinh d4u va nhra dan ho tiéu.

17. Rugu vang chit luong cao.



DANH MUC CAC QUY TRINH CONG NGHE

1. Quy trinh cong nghé tich va lam sach p-glucosidaza tir A. niger PBC.

2. Quy trinh cong nghé tach chiét va tinh ché p-glucosidaza tir nhan hat mo.
3. Quy trinh cong nghé 1én men sinh tdng hop B-galactosidaza.

4. Quy trinh tach va lam sach B-galactosidaza.

5. Quy trinh cong nghé sinh téng hop colagenaza tir B. subtilis FS-2.

6. Quy trinh thu nhan tinh ché calagenaza tir B. subtilis FS-2.

7. Quy trinh cong nghé thu héi ché phidm colagenaza k¥ thuat.

8. Quy trinh cong nghé ing dung colagenaza tao san pham xic xich va bitet
(b, lgn).

9. Quy trinh cong nghé san xudt sird fructoza tir tinh bot san bing enzym
glucoisomeraza cé dinh.

10. Quy trinh cong nghé san xuit nudc qua trong va nudc qua co dac.

11. Quy trinh cong nghé sian xuit bot dinh dudng tré em cé bé sung
fructooligosacarit (FOS).

12. Quy trinh cong nghé san xuit banh bich quy c6 sit dung dudmg FOS.

13. Quy trinh cong nghé san xuit keo cimg ¢6 sir dung dudng FOS.

14. Quy trinh cong nghé san xuit nurde udng tir dau tuong niy mam.

15. Quy trinh cong nghé san xuit d6 uéng tir dai mach nay mam.

16. Quy trinh cong nghé san xuit nuéc udng tir rau

17. Quy trinh cong nghé san xuit nuée qua [én men cé do con thip.

18. Quy trinh céng nghé san xuit nhua dau hé tiéu st dung enzym o-
amylaza.

19. Quy trinh c6ng nghé thuy phan diau dau tuong.

20. Quy trinh cong ngheé san xuit vién nang hypochol.

21. Quy trinh lén men malolactic boi Leuconostoc uenos.

22. Quy trinh céng nghé san xuit vang qua.



DANH MUC CAC MO HiNH THIET BI

1. Cot Pong phan inox san xuit fructoza 2 tin/ ngay.

2. Heé thong thiét bi san xuat nuéc qua trong tai Cong ty Cé phan Thudc 14
va thuc phdm Béc Giang. '

3. Thiét bi san xuat Cider quy m'f) xudng thuc nghiém 450 lit/ ngay.

4. M6 hinh thiét bi san xuit tinh dau va nhua dau ho tiéu bang a-amylaza
quy mo xudng thuc nghiém.

5. Cot thuy phan inox san xuit axit béo khong no va vién nang Hypochol 1
kg/ h.

6. Mo hinh thiét bi lén men ruou vang tai Cong ty CP Pudng Bién Hoa, Cong
ty CP Bia nuéc giai khit Quang Ninh, Cong ty Bia HABADA, Bac Giang,
Cong ty Bia rugu nudc giai khat Hai Duong.



DANH MUC CAC TIEU CHUAN

1. Tiéu chuin vién nang mém hypchol.
2. Tiéu chudn dau hypochol.

3. Tiéu chudn ruou vang Ha Noi.



DANH MUC CAC HOP DONG

1. Hop déng nguyén tdc img dung enzym f- glucosidaza véi Cong ty TNHH
Viét Nang, Ha Noi

2. Hop déng chuyén giao cong nghé san xuit siré fructoza cho Cong ty Co
phin Thuc pham Minh Duong, iiz‘a Tay.

3. Hop dong gia cong ép va lam trong dich qua véi Cong ty Bia ruou Ha Noi.
4. Hop dong thuc hién cdc not dung du an: Xay dung mo hinh san xuat va
ché bién rau, cu, qua ... v6i S¢ Khoa hoc, cong nghé va mdi truomg Bic
Giang.

5. Hop dong chuyén giao cong nghé san xuit nuéc qua trong nude qua cd dic
v6i Cong ty Thue phadm xuit khiau Pong Giao, Ninh Binh.

6. Hop dong chuyén giao cong nghé san xuit nhira ddu ho tiéu cho Cong ty
Tén Hung, Binh Chanh, thanh phé Hé Chi Minh.

7. Hop dong nguyén tic cung cdp dau hypochol cho Cong ty TNHH 204.

8. Hop déng Kinh t€ mua ban ruou vang trai cay véi Cong ty C6 phian dudng
Bién Hoa.

9. Hop dong chuyén giao cong nghé sin xuit ruou vang trai cay, vang nép
cAm cho Céng ty C6 phan dudng Bién Hoa

10. Hop dong chuyén giao cong nghé vé san xuit ruou vang va nuéc qua cho

Cong ty C3 phan bia nudéc giai khat Quang Ninh



BAO CAO THONG K£:

KET QUA DAO TAO SAU PAT HOC, BE TAI KC 04-07

Dao tao thac sy

TT| HO VA TEN NCS

TEN DE TAI

ThS. Nguyén Td Anh

Hoat tinh enzym B-galactosidaza tir vi khuédn va
kha ning Umg dung trong cong nghiép ché bién
sita. P4 bao vé luan 4n thac s§ nam 2002. Hoi
déng chidm luan 4n danh gid két qua sudt séc.

ThS. Hoang Lan

Nghién cttu tich dong va biéu hién gen ma hod
enzym pyrano-oxydaza tir Transmetes multicolor
vao Escherichia coli. Pa bao v& luin an thac sy
nam 2004. Hoi dong chdm luan 4n danh gid két
qué sudt sac.

ThS. Ngo6 Hoéng Phong

Nghién cttu moét sd yéu t6 anh hudng dén qui
trinh 1én men va tang trit nhim nang cao chat
lugng vang nho Viét Nam. B2 bao vé thanh cong
luan 4n thac s¥.

ThS. Vii Huong Anh

Phan lap va tuyén chon cdc chling nim méc c6
hoat tinh enzym (-galactosidaza va tham do kha
ning Uing dung trong cdng nghiép sita. D3 bao vé
thanh cong luan 4n thac s¥.




Ddo tao tién sy

TT

HO VA TEN NCS

TEN BE TAI

1

TS. Lé Viét Nga

Nghién citu nang cao chit lugng ching nim men va
iing dung trong cong nghé lén men nudc qia cé do
cén thip. Pa bdo vé luan dn Tién s§. Hoi dong chdm
luan 4n tién s§ cdp Nha nudc danh gia sudt séc.

TS. Trinh Thi Kim
Van

Nghién ctru hoan thién cong nghé img dung enzym
Fructosiltransferaza trong san xuat dudng chic nang
fructooligosacarit. B4 bao v&€ luin an Tién s§. Hoi
d6ng chdm luén 4n ti€n sy cdp Nha nudc ddnh gid sust
Sac.

TS. Hoang Thi Lé Hang

Nghién ctu nang cao chat lugng nudc mao va nudc 61
béng phuong phép sir dung ch€ phdm enzyme. Da bao
vé luan 4n Tién s§. Hoi dong chim luan 4n tién sy cdp
Nha nude ddnh gid sudt sic.

ThS. Dam Lam Thanh

Nghién ctu hoan thién cong nghé ing dung enzym dé
san xuft nudc qua trong va nudc qua cd dic. Pang tiép
tuc nghién ciu.

ThS. Pang Hong Anh

Nghién ctru mot s§ giai phdp nang cao chit lugng rnrgu
vang Viét Nam. Dang ti€p tuc nghién citu.

TS. Barbara Psick

Nghién citu hoat tinh B-galactosidaza bén nhiét tir nAm
mdc. Pang ti€p tuc nghién ctu.

ThS. Nguyén Thi Hai
Hoa

Nghién ctu thu nhén va ing dung enzym
B-galactosidaza c6 hoat tinh galactosyl hod cao tir vi
sinh vat. Pang ti€p tuc nghién ciu.

ThS. Nguyén Thu Ha

Nghién cttu ing dung enzym B-galactosidaza clia vi
khuan Bifridobacterium trong ch€ bién sita. Dang tiép
tuc nghién citu.




DANH MUC
NHUNG CONG TRINH DA CONG BO
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