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UNG DUNG CUA VI NAM TRONG THUC PHAM
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Khoa Cong nghé thuc phdm, Hoc vién Nong nghiép Viét Nam

Vi nhiéu kha nang nhu sinh téng hop enzym, cac axit béo, tao ra cac axit hiiu cd.., vi ndm co vai tro
ngay cang quan trong trong cong nghiép thuc pham noi riéng, trong chuyén hoa tu nhién néi chung.
Véi su phat trién cla khoa hoc va cong nghé, ngay cang cé nhiéu ting dung cla vi ndm dugc dua

vao sl dung trong thuc tién.

M6 dau

Vi ndm (hay con goi la ndm sgi)
rat phd bién trong tu nhién, ton tai
trén nhiéu loai co chat nhu thuc
phdm, quan 4o, dung cu va dic
biét c6 nhiéu trong dat. Vi nam
thuéc nhém vi sinh vat nhan that,
sinh trudng va phat trién thanh hé
sgi, tling sgi goi la khudn ty ndm
(hay soi ndm); khuén ty c6 2 loai:
khuén ty khi sinh moc tu do ngoai
khong khi dé hat oxy va sinh bao
tl; khudn ty co chat cdm sau vao
ca chat dé hat cac chat dinh dudng.
Vi ndm hé hép hiéu khi bat budc,
thudng moc trén bé mat thoang,
chiing phat trién nhanh khi gap khi
hau néng &m.

Trong tu nhién, vi ndm tham gia
tich cuc vao cac vong tuan hoan
vat chéat, nhiéu loai vi ndm dugc su
dung réng rai trong céng nghiép
thuc phdm, y hoc, néng nghiép...
Trong cbng nghiép thuc pham, vi
ndm dudc coi nhu tdc nhan chinh
dé san xudt cac san pham thuc
phdm 1&n men, axit hiiu co, cac
loai enzym & quy mé cong nghiép;
mot s6 vi ndm con dudc s dung
nhu ngudn protein thi 3 (2 ngudn
truyén thong la protein dong vat va
protein thuc vat).

Uing dung ciia vi n4m trong thuc pham

San xuat cdc thuc pham Ién
men

Lén men la mét trong nhiing ky
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thuat 1au doi nhat ctia ché bién thuc
phdm va cé y nghia quan trong trong
phat trién nganh cong nghiép thuc
phdm. Trong cac thuc pham lén
men bdi vi ndm c¢6 thé k& dén nhiéu
loai v6i cac nén tdng co chét rat
kh&ac nhau nhu tudng, chao, temph,
rugu trdng, phomai.. (bang 1).

Tuong: 1a san pham truyén
théng ctia Viét Nam. Nguyén liéu dé
san xuét tuong gom co tinh bot (gao
nép, gao té), dau nanh, mudi, nuéc
va vi ndm. Vi ndm s{ dung trong
san xuét tuong la loai Aspergillus
oryzae. D6 tuong dudc rang lén
cho tham r6i xay nhd, ngdm nudc
mudi, c6 thé b sung thém mot
luong mdc tuong dé qua trinh thuy

phan protein dau tuong nhanh va
t6t hon. Gao néu chin rdi dem U l1én
mdc vang hoa cau, vi ndm sé sinh
t6ng hop cac enzym amylase (ch
yéu) va protease. Khi gao da Ién
méc va thanh phdm cé mui thom
ngot thi cho méc ngadm cung nudc
dd, sau dé hén hgp dudc cho vao
chum (hi) kin dé 4. Trong thdi gian
U, enzym amylase sé thuy phan
tinh bot thanh dudng va enzym
protease thuy phan protein dau
tuong thanh axit amin. Mot s6 nudc
& chau A khac ciing c6 thuc pham
tuong tu nhu tuong: Nhat Ban cé
miso, Trung Qudc c6 huang jiang,
Thai Lan c6 tao chiew..

Pa cé nhiéu nghién clu vé

Bang 1. Mot so ting dung clia vi nAm dé san xuat cac thyc pham lén men.

Loai vi ndm st dung Cd chat

San phdm

Nguén géc

Actinomucor elegans Protein dau nanh  Chao (dau phu Ién men) Trung Qudc, Viét Nam
Amylomyces rouxii Tinh bt gao Ragi (banh men rugu) Indonesia

Aspergillus oryzae Tinh b6t gao Koji/saké/sochu/rugu dé& Nhiéu nudc & chau A
Aspergillus oryzae Tinh bot gao Tudng/miso/tao chiew/huang Viét Nam, Nhat Ban, Thai

jiang

Lan, Trung Quéc

Aspergillus oryzae

) Protein dau nanh
Aspergillus soyae

Nudc tuong (xi dau), miso, natto

Nhiéu nudc & chau A

Monascus purpureus . o

Monascus rubber Tinh bot gao gg)g-kak (gao len men v6i moC 3,0 qudc, Nhat Ban
Monascus pilosius

Penicillum roqueforti Protein clia stia Phomai kiéu Roquefort Phap

Penicillium camemberti  Protein clia sifa Phomai kiéu Camembert Phap

Rhizopus oligoporus

Rhizopus chinensis Protein ddu nanh ~ Tempeh Indonesia

Rhizopus oryzae
Mucor indicus
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cac diéu kién nudi cdy t6i uu dé
Aspergillus oryzae phat trién va
cho san phadm thudéc nhém nay cé
chét lugng cao, an toan nhu tao koji
(lugng enzym nhiéu nhat trong koji
la khi nudi G 48h) [1]; cac peptide
ha huyét ap trong miso paste bang
cach thém casein trong quatrinh Ién
men bdi Aspergillus oryzae..

Phomai: 1& san ph&dm ché bién
tli stfa bang cach thu khoi casein
dong tu réi G chin (I&n men). Tuy vao
méi loai phomai, hé vi sinh vat dugc
st dung trong qua trinh san xuét la
khac nhau. Phomai Camembert s
dung vinam Penicillium camembert,
bao tl cla vi ndm phun nhu suong
mu trén bé mat khéi siia doéng,
chung phat trién trén bé mat banh
phomai trong su6t giai doan U, tao
thanh 16p vd cling moéng va trang;
trong qua trinh chin, cac enzym
protease, lipase cula Penicillium
camemberti khuyéch tan vao trong
banh phomai dé thuy phan dam va
chat béo. Phomai Roquefort (con
goi la phomai xanh) st dung vi ndm
Penicillum roqueforti, bao ti cla vi
nam dudgc tron 1an véi khoi stia déng
phat trién thanh dém mau xanh 1an
trong khoi phomai. Hoat do nudc
cla khoi sia dong va nhiét do U
chin 1a 2 yéu t6 anh hudng chinh
dén su phat trién sinh khéi va sinh
téng hop enzym cla vi ndm [2].
Diéu kién maéi trudng cla kho chiia
phd mai t6i uu cho su phat trién va
sinh enzym cla céc loai Penicillum
khi G chin phomai la § 20-25°C va
hoat d6 nudc 0,83-0,87 [3].

Chao (sufu): dé san xuat chao,
dau nanh dudc ché bién thanh dau
phu, cat nhd, U cho 1&n méc, sau
do6 thém mudi, gia vi vao. Vi sinh
vat sl dung trong san xuét chao
thudng la vi ndm thudc cac gidng
Actinomucor, Mucor, Rhizopus, &
mot vai dia phuong c6 thé dung vi
khuén thudc gidng Bacillus. Trong
quéa trinh nudi vi ndm trén banh
dau, vi ndm sinh téng hop enzym
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Phomai Bleu de Gex (trdi) va phomai Camembert.

protease. G cong doan 1&n men, khi
U cac miéng méc dau trong dung
dich nudéc mudi loang, cac enzym
trich ly ra khdi hé sgi va thuy phan
moét phan protein clia miéng dau
thanh axit amin. Nhiing nha may
san xudt 16n thudng st dung giong
thuan ching (nhu Actinomucor
elegans), ngugc lai tai cac cd
sd san xudt nhd sl dung hé vi
sinh vat ty nhién hén hop cla vi
ndm va vi khudn. Actinomucor
elegans phat trién t6t & nhiét
dd nhd hon 25°C, d6 &m khong
khi  95-97%, sau 48h nubi dat
lugng enzym protease, lipase cao
nhat. Cac vi ndm khac nhu Mucor
hiemalis hoac Rhizopus chinensis,
Rhizopus oligosporus dugc su
dung & nhiét dé6 cao hon. Cac
nha khoa hoc cho rang, Rhizopus
oligosporus la mét thay thé tiém
ning cho Actinomucor elegans dé
san xuét chao trong mua nong.

Tempeh: san phdm c6é ngudn
géc tu Java (Indonesia) nhung
phd bién d Ha Lan va dudc tiéu
thu dang ké & My, chau Au va Uc.
Tempeh la mot banh co thé thai
(cat), thu dugc bdi phuong phap 1én
men bé mét véi vi ndm cla nhiing
hat dau, ngi cdc hoac vat liéu phu
hgp khac sau khi da ngam rdi nau.
Co chéat dudc dung nhiéu va phé
bién nhat 1a dau nanh. Tempeh
cung cdp mot ngudn dam thuc vét
ré tién giau dinh dudng, dé tiéu hoa
va an toan. Dau nanh dugc ngém
va tach vo, hoac tach vo kho trudc
roi ngam. Trong qué trinh ngam, sy
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I&n men lactic dién ra tu nhién lam
ha thap pH cltia dau, lam cho ching
phi hop hon déi véi su phat trién
cla vi ndm va chéng lai vi khuén
gay hu hdéng va cac mam bénh.
Vi ndm chinh yéu la Rhizopus
oligosporus va Rhizopus oryzae,
ching ndy mam nhanh & 37°C
va sy phat trién nhanh sgi ndm
cla ching dadm bao su chiém
uu thé va lan at cac dong tam
nhiém khéac. Trong vong 30h, cac
hat dau r&i rac da dudc két chat
lai v6i nhau tao thanh khéi rén
(Rhizopus oligosporus dugc xac
dinh tham nhap khoang 2 mm vao
sau bén trong hat dau). Hoat déng
enzym cla Rhizopus spp. bao
gbm protease, lipase, amylase va
phosphatase. NhG hoat dong cla
cac enzym nay, mot phan cac co
chat mach dai bi thuy phan thanh
mach ngan, tao diéu kién cho tiéu
hoa dé dang [4].

Xi dau: xi dau 1én men c6 nguon
g6c tif Trung Quéc. G Nhat Ban co
khoang 3.600 cdng ty, trong d6 cé 5
céngtyI6n nhatsanxuat1,2triéutan
xi dau, chiém khoang 1/2 san lugng
hang nam. V& cao ban, qua trinh ché
bién xi dau 1én men bao gom 3 giai
doan: lam koji (dau nanh l1én méc),
lén men trong nuéc mudi va loc
trong. Lam koji [a qua trinh [én men
bé mat clia hén hgp dau nanh hap
chin va bot mi rang. N6 dugc lam tu
chling gidng vdi bao ti Aspergillus
oryzae hoac Aspergillus sojae va
dugc 1525°C trong 2-3 ngay. Nhiing
enzym nay bao gém peptidases,
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proteinases, glutaminase, amylase,
pectinases va cellulases can thiét
cho su thuy phan tling phan cua
dam va cac hgp chét carbon cla
nguyén liéu. Theo Nguyén Hién
Trang va cong su (2018) [5], co
thé si dung hén hgp Aspergillus
oryzae va Aspergillus awamori dé
san xuét xi dau tU kho dau lac. Giai
doan 2 Ién men trong nudc mudi
dién ra trong méi trudng nudc mudi
22-25% NaCl dé vi sinh vat gay hu
hdng khong thé phat trién nhung
hoat déng clia enzym véan dién ra.

Séan xuét cédc axit béo

Ham Iugng chat béo cla vi nam
doi khi c6 thé dat 60-80% sinh khdi
khé. Tuy nhién, chat béo dong
va thuc vat ré tién hon, vi thé chi
nhing trudng hgp dac biét thi ngudi
ta m&i san xuét axit béo béng viéc
lén men. Vi du dé san xuat axit béo
khéng no ti vi ndm, ngudi ta s
dung Mucor javanicus hoac Mucor
rouxii dé tao ra axit trans-linoleic
trén ngudn dam va carbon ré tién
nhu ba nho, tinh bot, mat ri duodng.
San pham tao ra ¢6 ham lugng lipid
dat 7-11% sinh khéi khé va axit
trans-linoleic chiém 17-37% trong
lugng lipid.

Séan xuét cédc axit hiu co

Axit hGiu cd dudc tao ra bdi su 1én
men cla vi ndm c6 thé phan thanh
hai nhém: axit hiiu co dudc tao ra
théng qua 16 trinh axit carboxylic
hodc dugc tao ra truyc tiép tii dudng
glucose. O nhom th( nhét, axit citric
la axit htu cd quan trong nhat dugc
tao ra bédi su 1én men. San lugng
hang nam udc tinh khodng 400.000
tdn dugc san xult chi yéu badi vi
nam Aspergillus niger nhung cling
c6 thé sl dung ndm men Yarrowia
lipolytica dé san xuat. Axit citric
dudc sU dung rong réi trong cong
nghiép thuyc phdm, lam chat tao
huang vi..

Trong nhom thu hai, axit gluconic
(sé&n lugng 50.000 tan/n&m) dugc
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san xudt chl y&u bdi vi khuén,
nhung cling c6 thé s dung vi ndm
Aspergillus niger va Aspergillus
foetidus trong cac quy trinh nudi
cdy bé méat hodc nudi cdy chim
[6]. Axit lactic (30.000 t&n/nam)
dudc san xuat chu yéu bai vi khudn
lactic, nhung ciing c6 thé sii dung vi
ndm Rhizopus oryzae dé san xuat
[4].

Séan xuat enzym céng nghiép

Trong s6 nhiing enzym séan
xuat bdi vi ndm, chiém da sé 1a
enzym protease va nhém enzym
amylase. Enzym protease thu dugc
tl cac vi nam Aspergillus oryzae,
Aspergillus  niger,  Penicillium
roquefortii va Mucor spp. dugc ung
dung trong s&n xuét chat tay riia va
trong ché bién thuc phdm nhu lam
nhanh chin phomat, lam banh mi,
lam mém thit. Nhém enzym amylase
(a-amylase, glucoamylase)
dugc tao ra bdi Aspergillus
oryzae va Aspergillus niger dugc
Ging dung trong lam banh mi, U bia
rugu va banh keo. Susu Han va
céng su (2019) [7] da xac dinh dugc
cac dac tinh tinh sach va sinh hda
clla mot fructosyltransferase méi
v6i hoat tinh chuyén héa FOS cao
tu Aspergillus oryzae S719.

Ngoai ra con c6 cac enzym khéac
dudc san xuatbdivindm, nhuenzym
cellulase dugc tiét ra bdi Aspergillus
niger, Penicillium spp.
va Trichoderma reesei;
enzym pectinases dudc tao ra
bdi Aspergillus spp.; p-glucanase
dugc tao ra bdi Aspergillus
niger, Penicillium spp. Nhing
enzym nay dugc (ing dung dé thic
ddy su tiéu hoa clia thuc phdm
cd sdgi, sy tinh loc nuGc trai cay
va bia.. Enzym lipases dudc tao
ra béi Mucor spp. va Aspergillus
niger (ing dung cho sy phat trién
huong vi cac san pham tu sia.
Glucose oxidase dugc tao ra
bdi Aspergillus niger da cé nhiéu
Gng dung trong thuc phdm va y
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