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Soursop (Annona muricata L.) is a fruit that tastes delicious and
contains many nutrients but is easy to spoil and difficult to preserve.
This study attempted to determine the optimal conditions for the
soursop wine production process. Therefore, it is possible to take
advantage of these raw materials to contribute to the enrichment of
fruit wines in the market and to improve farmers' incomes. Yeast
Saccharomyces cerevisiae FBY015 isolated from soursop was applied
to study the effects of factors on fermentation of soursop juice such as
fermentation temperatures (28 - 32°C, 30°C), fermentation times of 7;
9; 11 and 13 days, Brix at 20; 23 and 26°Brix, pH at 4; 5 and 6, and
yeast density of 10°%; 10° and 107 cells/mL. The results showed that the
ethanol content of soursop wine reached 12.46% v/v after 11 days of
fermentation with the appropriate conditions including the fruit juice
at 24°Brix, pH 5 and yeast density of 106 cells/mL.
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Mang cau xiém (Annona muricata L.) 12 mot loai trai cdy c6 hwong
vi thom ngon va chra nhidu dinh dudng nhung lai rat d& hu hong va
khé bao quan. Nghién ciru nay dwoc thuc hién dé xac dinh cac diéu
kién t6i wu cho qua trinh san xuit rugu vang mang cau xiém. Tir do,
c6 thé tan dung ngudn nguyén lidu nay nham gép phan lam phong
phi céc loai rugu vang tréi cdy trén thi truong va nang cao thu nhap
cho néng dan. Chung ndm men Saccharomyces cerevisiae FBY015
phan lap tir mang cau xiém duoc sir dung dé khao sat anh huong cua
cac nhan t6 dén qua trinh 1én men dich qua mang cau xiém & nhiét do
Ién men 28 - 32°C va 30°C, thoi gian 1én men la 7; 9; 11 va 13 ngay,
do Brix 1a 20; 23 va 26°Brix, pH 1a 4; 5 va 6 va mat do nam men la
10%; 10° va 107 té bao/mL. Két qua cho thay ham lwong ethanol cua
ruou vang mang cau xiém dat 12,46% (v/v) khi 1én men 11 ngay ¢
cac cac diéu kién thich hop dugc xac dinh la dich qua & 24°Brix, pH
5 va mat do nam men dat 10° té& bao/mL.
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1. Giéi thiéu

Tir khoang 5.000 nam truéc, nAm men di xuét hién trong banh mi, bia va ruou ciing nhu
nhitng mat hang thuc pham va do ung khac. Vao dau nhimg nam 1900, nam men dugc xem nhu
mot nhom vi sinh vét doc ddo co6 vai tro chinh trong san xuat thuc pham va d6 udng. Ngay nay,
nim men cing dong vai tro rat quan trong. Trong cdng nghiép, ngudi ta quan tim dén viéc su
dung ching nam men tuyén chon ¢ do tin cdy vé an toan, kha ning 1én men tét, gép phan 6n
dinh chat luong cua san pham tao ra [1]. Ruou vang 1a loai nuéc udng dugc 18n men tir cac loai
trai cdy, c6 do ¢on nhe va huong thom ty nhién, lai tét cho sirc khoe nén ruou vang dang rat duoc
ua chudng va ciing dem lai nhiéu gia tri kinh té trong nganh ché bién ruou [2].

Viét Nam 1a nuée ¢6 khi hau nhiét dgi gio mua thich hop cho viéc trdng nhiéu loai cy an
qua; dac biét 1a ¢ khu vuc Pdng bang Séng Ctru Long, khong chi ¢d ngudn trai cay da dang ma
con ¢6 san luong doi dao. Mot s loai trai cAy nhu thanh long, va sita, mdng cau, xoai, chubi,
nhian,... duoc xuat khau ra thi truong nhu Hoa Ky, Nhat Ban, Han Quéc, Trung Qudc voi sb
luong 16n; nhung do nhiing loai trai cay theo mua rat kho bao quan nén cé gia thanh thap gay
nhiéu bét loi cho nguoi nong dan. Trong d6, ming cau xiém 14 loai qua giau dinh dudng, chta
nhiéu chét xo, khoang va vitamin C, By va B, [3] va tt cho sic khoe véi cac dic tinh ¢6 loi nhu
chéng ung thu va chdng déi thdo dudng do c6 ham luong polyphenol cao [4]. Tuy nhién, méng
cau xiém thi dé hu hong, dap néat va thoi gian bao quan sau thu hoach ngan [3]. Mang cau xiém
ciing dugc ché bién dé tao ra cac san pham khac nhau nhung van giit dwoc gié tri dinh dudng va
cung cap nang lugng cho con nguoi nhu mit, tréi cay say kho, kem, siro va san xuat ruou vang
cling 1a cach giup st dung hiéu qua ngudn nguyén liéu nay. Do do, nghién ctu diéu kién 1én men
ruou vang mang cau xiém gitp da «dang hoa san pham, tao ra san pham méi bd dudng, ¢ ich ddi
véi stc khoé tir viéc tan dung nguon nguyeén liéu kho bao quan, ddng thoi nang cao thu nhap cho
nong dan. Hon nira, nghién ctru cling nham phét trién san pham ruou vang dac trung cua dong
bang séng Ctru Long tir trdi mang cau xiém 1a ruou vang mang cau xiém bén canh mot s6 san
phdm rugu vang trai cdy di duoc nghién cau thanh cdng nhu ruou vang xoai [5], thdt ndt [6], dua
hau [7], khém [8]....

2. Phuwong phap nghién ciru
2.1. Nguyén vt liéu va hoa chat

Mang cau xiém duoc thu mua tai vuon thuoc xa Théi Hung, huyén Co Do, thanh phd Can
Tho str dung 1am nguy@n liéu san xuat ruou vang. Mang cau xiém duoc got vo, bdc hat, cit nho
va xay nhuy@n. Dich mang cau xiém duoc pha lodng véi nuéc theo ti 1é 1:1 [9]. Xt ly dich qua
Vv6i nong do enzyme pectinase 0,3% Vva u trong 1 gio. Ching ndm men S. cerevisiae FBY015
duoc phan 1ap tir mdng cau xiém va luu trit tai Phong thi nghiém Céng nghé Sinh hoc Thuc
pham, Vién Nghién ciu va Phat trién Cong nghé Sinh hoc, Trudng Pai hoc Can Tho [10]. Mbi
truong YPD (yeast extract 0,5%; peptone 0,5%; D-glucose 2,0%) va mdi trudng YPD agar (m0i
truong YPD bd sung 1,5 g/L agar) [11], tetracyclin, agar, duong tinh khiét, duong glucose,
NaHSOs, chit diéu chinh pH gom Na,COs, acid citric la cac san phim thwong mai ciia Merck
(Puc) va HiMedia (An D9).

2.2. Khdo sét dnh hwéng cua thoi gian va nhiét d lén men dén qud trinh 1én men rwou vang
mang cau xiém

Muc dich nham khao sét thoi gian va nhiét do thich hop cho qué trinh 1én men ruou vang
méang cau xiém. Nam men duoc chuan bi trong 6ng nghiém chita 5 mL méi truong YPD long va i lic
& nhiét do phong trong 48 gio (108 té bao/mL). Biéu chinh dich qua vé pH 4 va 25°Brix. Dich qua
duoc thanh triing bang NaHSOs 140 mg/L trong 2 gio. B6 sung 1 mL dich ndm men vao 99 mL dich
qua trong binh tam giac, u & 30°C va nhiét d6 méi truong & 28 - 32°C. Chung ct ruou vao cac mic
thoi gian sau 7; 9; 11 va 13 ngay 1én men dé xac dinh ham luong ethanol sinh ra.
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2.3. Khdo sét d@nh hwong ciia pH, d¢ Brix va mdt d¢ ndm men dén qud trinh lén men ruwou
vang mang cau xiém

Muc dich nham khao sat cac diéu kién thich hop cho qua trinh 1én men ruou vang mang cau
xiém. Nam men duoc chuan bi trong dng nghiém chira 5 mL mai truong YPD long va u lic &
nhiét do phong trong 48 gio (10°té bao/mL). Dich qua dugc thanh tring bang NaHSO3 140 mg/L
trong 2 gio. Bo sung 1 mL dich nAm men vao 99 mL dich qua chira trong binh tam giac da duoc
diéu chinh d¢ Brix lan luot 1a 20; 23 va 26°Brix va pH lan luot 1a 4; 5 va 6 dé dat mat 46 10°; 10°
va 107 t& bao/mL. U Ién men & nhiét do va thoi gian da duoc xac dinh & muc 2.2. Khi két thic 1én
men, chung cat rugu dé xac dinh ham lugng ethanol.

2.4. Xac nhdn diéu Kign t6i wu cho qud trinh lén men rwou vang mang cau xiém

Thir nghiém 1én men dugc xac nhan ¢ 1 lit dich qua theo‘céc j[héng sb & 2.2 va 2.3. Dich Ién
men dugc chung cat d¢ xac dinh ham luong ethanol bang con ké & nhiét d6 20°C [12] va danh
gia cam quan theo Tiéu chuan Viét Nam TCVN 3217:79 [13].

2.5. Phan tich va x ly két qud

Két qua dwoc xir Iy va v& bicu do bang phan mém Microsoft Excel 2013 (Microsoft
Corporation, Hoa Ky). Sé liéu duoc xt ly thong ké bang phan mém Statgraphics Centurion XVI
(Statpoint Technologies Inc., Hoa Ky).

3. Két qua va thao luan
3.1. Anh hwong ciia thoi gian va nhigt dg Ién men dén qud trinh 1én men rwou vang

Chung ndm men duoc phan lap va tuyén chon tir qua mang cau xiém S. cerevisiae FBY015
dugc su dung trong thi nghiém nay dé khao sat s anh huong cua thoi gian va nhiét do dén qua
trinh 1én men ruou vang mang cau xiém. Két qua duoc trinh bay trong Bang 1 cho thay, khong c6
su khéc biét y nghia vé mat théng ké vé ham luong ethanol sinh ra khi Ién men ¢ nhiét do moi
truong va 30°C. Nhiét do 1a mot trong nhiing théng s6 quan trong nhit ddi vai qua trinh 1én men
ruou Vi nd ¢ thé anh huong dén ca qua trinh vé thoi gian va toc do 1én men ciing nhu san xuat
cac chat chuyén hoa thi cip [14]. Ciing theo Lwong Pirc Pham), hau hét nAm men déu c6 thé
phét trién va lén men tét trong khoang nhiét do 28 - 32°C [15]. Nhiét do 1én men khéng c6 su
khéc biét rd gitra cac nghiém thirc, cu thé & & ngay thtr 7, ham luong ethanol ghi nhan & nhiét do
thuong dat 5,79% (v/v) va & nhiét d6 30°C dat 5,03% (v/v). Cho dén ngay thir 13 cua qué trinh
1én men, ham hmng ethanol ciing khong c6 su khéc biét dang ké khi & nhiét d6 moi truong
(12,27% (v/v)) va & nhiét d6 30°C (12,24% (v/v)). Do d6, khi 1én men & nhiét do moi truong s&
tiét kiém duogc chi phi diéu nhiét va thuan loi cho viéc 1én men ruou vang mang cau xiém & quy
mo san xuit thuc tién.

Bang 1. Ham luwong ethanol, Brix, pH theo thai gian va nhiét @é 1én men

Nhiét d¢ (°C) Thoi gian (ngay) pH Brix Ham lwgng ethanol (% v/v)
28-32 7 3,97 12,674 5,79¢
28-32 9 4,15 11,12¢ 10,70°
28-32 11 4,37 9,8%® 11,62%
28-32 13 4,22 9,332 12,272
30 7 3,98 14,50¢ 5,03¢
30 9 4,11 13,12¢ 9,31°
30 11 4,33 10,67%¢ 10,93%®
30 13 4,23 10,00% 12,242

*Ghi chd: Gid tri trong bang la trung binh cia 3 lan Igp lai, trong cling mgt cét cac chik so mii giong nhau
thi khac biét khong ¢ y nghia thong ké 5% (P < 0,05)

Két qua ¢ Bang 1 cho thiy ham lugng ethanol sinh ra tang Ién theo cac ngay 1én men. Tu
5,79% den 12,27% (v/v) ¢ nhiét do moi truong va tir 5,03% dén 12,24% (v/v) ¢ nhiét do 30°C.
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Trong d6, & ngay thir 11 va 13 thi ham lugng ethanol c6 su khac biét co y nghia vé mat thong ké
S0 Vi cac ngay con lai. Tuy nhién gitra ngay 11 va ngay 13 thi ham lugng ethanol khéc biét khdng
¢6 y nghia vé mat thong ké & do tin cay 95%. Theo Tahir va cong su, viéc kéo dai thoi gian 1én men
s& lam anh hudng dén tién d9, tén chi phi, thoi gian va lam giam hiéu suat 1én men do su canh tranh
chit dinh dudng cia nim men [16]. Bén canh d6, thoi gian 1én men cang nhiéu, luong este tao ra
cang thip s& anh huong dén chat luong caa san pham [17]. Do do, thoi gian 1&n men 11 ngay s&
duogc chon nham tiét kiém duoc thoi gian va chi phi khi 4p dung trong san xuat thyc tién.

3.2. Anh hwong ciia pH, dg Brix va mdt d¢ ndm men dén qud trinh Ién men ruwou vang

Chung nim men S. cerevisiae FBY015 duoc st dung cho thir nghiém cac diéu kién Ién men
ruou vang mang cau xiém véi 3 nhan té bao gom Brix (20; 23 va 26), pH (4; 5 va 6) va mat do
nam men (10°; 10° va 107 té bao/mL). Két qua cac chi tiéu theo ddi qua trinh 1én men dugc trinh
bay ¢ Bang 2.

DPuong 1a ngudn co chat && nam men thyuc hién qua trinh 18n men tao thanh rugu nén ham
luong ethanol sinh ra cao hay thap s& phu thudc vao ham lugng duong sir dung trong dich I&n
men. Do d6, 6 Brix ban dau phai phu hop dé du co chét cho su hoat dong cua nam men. Két qua
thuc nghiém cho thay khi 1én men trong cting diéu kién pH va mat do, nhu trong truong hop cua
cac nghiém thac 1 (pH 4 - 20°Brix - 10° té bao/mL), nghiém thic 4 (pH 4 - 23°Brix - 10° té
bao/mL) va nghiém thic 7 (pH 4 - 26°Brix - 10° té bao/mL), ham luong ethanol dat lan luot 12
9,75%; 9,53% va 8,03% (v/v). Piéu ndy c6 thé giai thich ring, khi ham luong dudng thap, nim
men s& bi thiéu ngudn carbon cho qué trinh ting sinh khdi, dan dén phai canh tranh dinh dudng
IAn nhau va cudi ciing la Tugng ethanol sinh ra thap. Tuy nhién, néu ting ham luong dudng qué
cao, ndng do ethanol ciing bi giam vi ham lwong dudng qué cao s& lam ting ap suat tham thau,
mAét can bang trang thai sinh 1y va qua trinh trao ddi chat cua té bao ciia nam men [18]. Két qua
cling tuong tu & cac nghiém thuc con lai khi thay d6i d6 Brix. Co thé thay, sau khi 1én men, do
Brix ctia san pham giam so véi d6 Brix duogc diéu chinh ban dau. Diéu d6 da chimg minh mot
luong duong l6n da dugc st dung trong qua trinh 1én men va ¢ khoang 10% glucose dugc st
dung dé ndm men ting sinh khdi va phan con lai duoc chuyén héa thanh ruou va mot s6 san
pham phu khac [19].

Bén canh ngudn dudng thi mat dd nim men ciing 14 yéu té anh huéng dén sy 1én men. Mat do
nam men thap khi vao méi trudng mai can co thoi gian thich nghi dé phét trién dén mat do thich
hop va thuc hién qué trinh 18n men. Bang 2 cho thay, khi 1én men trong cung diéu kién pH va do
Brix, & cac nghiém thac c6 mat dd nim men 1 10° t& bao/mL cho ham luong ethanol thap hon so
Vvé6i cac nghiém thare c6 mat do nam men 10° va 107 té bao/mL. Cu thé 13, & nghiém thac 7 (pH 4
- 26°Brix - 10° t& bao/mL), ham lugng ethanol dat 8,03% (v/v) so véi nghiém thic 8 (pH 4 -
26°Brix - 10° t& bao/mL) (9,04% v/v) va nghiém thirc 9 (pH 4 - 26°Brix - 107 té bao/mL) (8,73%
v/v). Tuong tu & nghiém thie 16; 17; 18 ciing dat ham lwong ethanol lan luot 12 11,17%:; 12,09%
va 11,78% (v/v). C6 thé thiy, mat do nam men ting 1én va nong do ethanol bat dau ting. Tuy
nhién, thong ké gié tri trung binh ciia nong do ethanol trong 3 l1an lap lai & mat dé nam men 107 té
bao/mL lai thip hon & mét do ndm men 10°té bao/mL & hau hét cac nghiém thac. C6 thé giai thich
rang, mat dé nam men cang cao thi toc d¢ tao ethanol cang nhanh do qua trinh chuyén hoa duong
thanh rugu dugc thuc hién nhanh chong, nhung véi lugng nim men ban dau qué cao ciing lam ton
that ngudn carbon, dan dén ham lugng ethanol khong nhiing khong tang ma con giam [16].

Theo Pampulha va cong su, pH anh huong I6n dén hoat tinh caa nam men, c6 kha ning lam
thay doi dién tich cac chat cua vo té bao, lam ting hodc giam muc do tham thau céc chét dinh
dudng va chidu huéng 1én men [20]. pH thich hop cho nAm men hoat dong trong qué trinh san
Xuét ruou vang la tir 4 dén 6 va qua trinh 1&n men ethanol dién ra binh thuong. Két qua & Bang 2
cho thay gié tri pH cua cac nghiém thiic sau qué trinh 1én men déu giam so véi pH ban dau do sy
hinh thanh CO; va céc loai acid hitu co.
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Bang 2. Kha ndng 1én men ethanol cua S. cerevisiae FBY015 ¢ cdc diéu kién t6i wu héa

Chi tiéu sau 1én men
pH Brix Ham lwong ethanol (% viv)

Nghiém thiec  pH - Brix ban dau - Mat d9 nAm men

1 4-20-10° 4,16 6,67 9,75
2 4-20-10° 4,18 6,67 9,76'
3 4-20-107 4,19 6,67 9,67
4 4-23-10° 4,60 8,00 9,531
5 4-23-10° 4,50 8,67 9,75
6 4-23-107 4,70 8,00 9,06/
7 4-26-10° 4,65 8,67 8,03'
8 4-26-10° 4,37 10,00 9,04
9 4-26-107 4,39 10,00 8,73
10 5-20-10° 4,23 7,67 12,352
11 5-20-10° 4,26 8,00 12,532
12 5-20-107 4,21 9,00 11,78«
13 5-23-10° 4,48 9,33 12,40
14 5-23-10° 451 8,6 12,722
15 5-23-107 4,54 9,00 11,82
16 5-26-10° 4,56 9,67 11,17¢
17 5-26-10° 4,55 8,67 12,09
18 5-26-107 455 9,33 11,78
19 6-20-10° 4,17 11,67 11,82
20 6-20-10° 4,17 12,67 12,06
21 6-20-107 4,19 12,00 11,23¢f
22 6-23-10° 4,57 15,67 11,50%
23 6-23-10° 4,47 15,00 11,51¢%
24 6-23-107 4,59 15,33 11,07¢
25 6-26-10° 4,70 15,33 10,569
26 6-26-10° 4,67 16,00 10,80
27 6-26-107 4,58 16,00 10,25"

*Ghi chd: Gid tr trong bang Ia trung binh cua 3 lan Iap lai, trong clng mt cét cac chit so mii giong nhau
thi kh&c biét khdng cé y nghia thong ké 5% (P < 0,05).

Két qua cho thiy, nghiém thuc 14 (pH 5 - 23°Brix - 108 t& bao/mL) cho ham lwong ethanol
cao nhat, dat 12,72% v/v va nghiém thiec 7 (pH 4 - 26°Brix - 10° té bao/mL) cho ham luong
ethanol thap nhat (8,03% v/v), khac biét c6 y nghia thong ké voi do tin cay 95% so Véi cac
nghiém thirc con lai. Phin mém thong ké Statgraphics Centurion XVI duoc sir dung xu ly s liéu
thuc nghiém dé thiét lap phuong trinh hdi quy qua do xac dinh nghiém thuc ti uu cho qua trinh
1én men rwou vang mang cau xiém st dung chung niam men S. cerevisiae FBYO15. Db thi bé mat
dap ung va do thi duong mac thé hién sy twong quan gitra do Brix va mat do nim men dén ham
lugng ethanol cua rugu vang mang cau xiém duoc thé hién ¢ Hinh 1. B4 thi bé mat dap ang cho
thiy ham luong ethanol ting khi Brix ting tir 20°Brix dén khoang 24-25°Brix thi dat gié tri cuc
dai va sau d6 giam khi Brix tiép tuc ting dén 26°Brix (Hinh 1a). Twong tw, ham luong ethanol
ciing tang khi mat do t& bao nAm men ting va dat gia tri cuc dai ¢ mat d¢ khoang 5,8-6,2 log té
bao/mL, sau do lai giam khi mat do t& bao nam men ting dén 7 log té bao/mL. Két qua cho thay
dd xac dinh duoc gia tri ham luong ethanol téi uu cho qué trinh 1én men rugu vang mang cau
xiém trong khoang Brix (20 - 26°Brix) va mat do nam men (5 - 7 log té bao/mL) theo bé tri thong
qua dd thi dwong muc c6 tam (Hinh 1b).

http://jst.tnu.edu.vn 99 Email: jst@tnu.edu.vn


http://jst.tnu.edu.vn/
mailto:jst@tnu.edu.vn

TNU Journal of Science and Technology 226(05): 95 - 103

(b) ' ! ' ' ™ Functon

\< — 92

19

S 1 — 100

E g 1 —104
j< s 1 —1w08
© < ] —w
® © 1 —1s
=1 < 1 — 10
: |a
® ] .
/ 1 —132

. B w5 x B
. 6‘;0- Brix

Brix

Hinh 1. D6 thi méz dép g (a) va duong miic (b) thé hién su tdc dong cia mar dp nam men va do Brix
ban dau 18&n kha nang sinh ethanol cua S. cerevisiae FBY015

Sb liéu cua thi nghiém duoc ghi nhan va phan tich bang phan mém théng ké Statgraphics
Centurion XVI thu dugc phuong trinh: E = —99,08 + 8,26x + 3,55y — 1,37z — 0,18x? — 0,56y? —
0,412 + 0,06xy + 0,12xz + 0,82yz—- 0,02xyz. Trong d6: X l1a do Brix (20 - 26) va y la log mat do
nim men (5 - 7 log té bao/mL), z 1a pH (4 - 7). Tir phuong trinh hdi quy, liy dao ham theo ting
bién s6 x (Brix) va y (mat d6 nAm men), xac dinh dugc x = 24 va y = 5,98 twong tng 24°Brix, mat
d6 nim men khoang 10° té bao/mL va pH =5 (z) 1a diéu kién ti uu, ethanol dat 12,63% (V/v).

Nhu véy, cac diéu kién thich hop cho quy trinh 1én men rugu vang mang cau xiém duogc xac dinh
véi dong nam men S. cerevisiae FBY015 1a 24°Brix, pH 5 va mat d6 ndm men 1a 10° t& bao/mL.

3.3. X&c nhdn diéu kién téi wu cho qud trinh lén men rirpu vang mang cau xiém

Thir nghiém dugc thuc hién véi cac théng sé t6i wu dugc dé xut sau khi dit liéu thi nghiém
dugc phan tich bang phan mém Statgraphics Centurion XVI. Dich qua mang cau xiém dugc diéu
chinh dé tién hanh thuc nghiém kiém chiing theo Bang 3. Két qua cho thay ham luong ethanol
thuc té (12,46% v/v) gan bang véi ham lugng ethanol duoc dé xuat boi phan mém (12,63% v/v).
Diéu kién t6i wu khi 1én men ruou vang mang cau xiém duoc xac dinh 24°Brix, pH 5 va mat do
nam men 10° té bao/mL. Rugu vang tao thanh ¢ diéu kién t6i wu c6 ham luong ethanol dat
12,46% v/v. Két qua thip hon so v&i nghién ciu cia Ho va cong su [21] khi sir dung két hop 2
loai ndm Pleurotus pulmonarius va S. cerevisiae da tdi uu hoa bbn yéu to pH, nhiét do, thoi gian
va ty 16 nudi ciy véi céc gié tri lan luot 1a pH 4,99; 28,29 °C; 131 gio va ty 1& nudi ciy 0,42
(42:58 P. pulmonarius mycelia va S. cerevisiae) véi nong do ethanol dat 22,29% (v/v). Nam
2011, Thay va cong su tién hanh 1én men dich thot nét c6 sb lwong té bao ndm men 103 CFU/mL,
ham luong chit khd hoa tan 24°Brix va pH 4, ham luong ethanol thu dugc dat 13,67% (v/v) sau
12 ngay 1én men [22].

Bang 3. Két qua kiém tra thuc nghiém duroc dé xudt baéi phan mém

Chi tiéu Gia tri ly thuyét dé xuat Gia tri thyc té
Brix ban dau (°Brix) 24 24
pH 5 5
Mat d6 ndm men (tb/mL) 106 106
Ham lugng ethanol (% v/v) 12,63 12,46
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Ngoai ra, d6 Brix ban dau trong dich mang cau dugc d& xuit 12 24 hoan toan phu hop cho su
hoat dong ciia nAm men. Két qua nay ciing twong ddng véi nghién ciu khao sét quy trinh 1én men
ruou ca na tir dong nam men R2B cua Tam va cong su [23]. Sau khi ti wu diéu kién mat do nam
men la 107 té bao/mL, dich 1én men duoc bd sung dudng saccharose 24,01°Brix, pH 3,88 va Ién
men & 30°C trong thoi gian 12 ngay thi san pham ruou thu dugc c6 ham luong ethanol dat
11,29% v/v.

Trong qué trinh 18n men, néu gié tri pH cao thi lugng ethanol s& giam do céc vi khuan c6 hai
phét trién gay sy canh tranh dong thoi wc ché sy sinh truong va phat trién nam men. Dich qua c6
pH thich hop cai thién dugc do 6n dinh cua ruou, tc ché duoc su phat trién cua vi khuan va ciing
tao diéu kién tét cho qua trinh 1én men dudng [24]. Tir d6 cho thay pH dugc dé xuat ciing twong
tu voi pH trong nghién cau 1€n men ethanol tir xoai (pH 5) [25]. Tom lai, qua trinh t6i wu hod
rugU vang mang cau xiém ¢ thi nghiém nay la c6 hi¢u qua.

* Két qua danh gid cam quan san phdam rurou vang mang cau xiém

Ruou vang mang cau xiém duoc 1én men tir mé hinh t6i wu hoa cac diéu kién anh huong dén
qua trinh 1én men. Ham lugng ethanol cia rugu vang dat 12,46% v/v. Rugu vang duoc danh gia
cam quan bai 12 thanh vién dya theo TCVN 3217:79. Vé d6 trong va mau sic, rugu dat 90%
(4,5/5,0 diém), mui dat 90% (4,5/5,0 diém), vi dat 84% (4,2/5,0 diém). So véi san pham ruou
vang mit 14 bang cua Nguyén Phii Hon (d6 trong va mau sic dat 4,4/5,0; mui dat 4,2/5,0 va vi &
muc 4,0/5,0) [26] thi san pham rwou vang trong nghién ciru cho két qua danh gia cam quan tot
hon vé tat ca céc chi tiéu. Nhin chung, ¢6 thé thay ruou vang mang cau xiém dat tiéu chuan vé
y&u cau caa ruou vang (TCVN 7045:2013) [27], khong c6 mui la, trong sudt, c6 mau vang sang,
vi hoa hop, gitr dugc mui mang cau xiém dic trung cho san pham (Hinh 2).

Hinh 2. San phdm rirou vang mang cau xiém
Bang 4. Két qua danh gia cam quan rieou vang theo TCVN 3217:79

Két qua danh gia

Chi tiéu Yéu ciu rugu vang

Piém trung binh Nhan xét
bo trong Chat long trong suot, khong van duc  Chat léng trong suot, khong
va mau 4,5/5,0 va vat thé la. Mau hoan toan diac van duc va vat thé la. Mau hoan
sac trung cho san pham. toan dac trung cho san pham.
. Hoa hgp, thom dju, hoan toan dac Hoa hop, thom diu, hoan toan
Mui 4,5/5,0 . 2 < . 2
trung cho san pham. ddc trung cho san pham.
. Hoa hgp, ém diu, hau tot, dac trung  Hoa hop, ém diu, hau tét, hoan
Vi 4,2/5,0 . 2 o as \ z
cho san pham. toan déc trung cho san pham.

4. Két luan

N4m men phan 1ap tir mang Cau Xiém S. cerevisiae FBYO015 cho thdy tiém nang (g dung
trong lén men rugu vang mang cau xiém. Dua trén cac s6 ligu thyc nghiém va phuong trinh hol
quy tuyén tinh duoc thiét lap, cac thong s6 toi vu cho qué trinh 1én men ruou vang mang cau
xiém véi dich qua c6 ham luong chat khd hoa tan 1a 24°Brix, pH 5 va mat ¢6 nam men 10° th/mL
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cho san pham c¢6 ham luong ethanol dat 12,32% v/v va dap ung dugc cac tiéu chuan cua ruou
vang theo TCVN 7045:2009. )
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