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Tom tat: 

Trong quy trinh san xuat nu6c tuong bang phuong phap vi sinh giai doan ti moc tao enzim 
la quan trong nhat (qua trinh nay goi la qua trinh nuoi moc Koji). Nghien cuu sir dung che pham 
moc bao tir thuan chting de lam gidng cho giai doan nay va khao sat cac yeu to anh hudng trong 
qua trinh nuoi den viec tao he enzim thuy phan. Ke't qua thu dupe cho thay cong thirc phoi tron 
nguyen lieu da dupe chpn lua phii hpp vPi qua trinh nuoi moc Koji la: dau tuong hap va lua mi 
rang ti le 1:1; dau tUdng hap va dau tuong rang ti le 1:1. Dieu kien thich hpp cho qua trinh nuoi 
tao Koji co hoat lpc enzim proteaza va a-amylaza cao: Dp am ban dau cua khoi ti la 42-45%, co 
bd sung hoi am bao hoa trong sudt qua trinh nuoi. 

- Nhiet dp 33-35°C trong 24 giP dau thich hpp cho nam mdc phat trien he spi va 25-28°C 
trong 48 giP sau thich hpp cho sp tao thanh enzim proteaza, 

- Ty le bao tir mdc gidng 0,35 g/kg nguyen lieu kho (2.109/g gidng mdc) dp day khoi u la 3 
cm, dao tron djnh ky 8 gid/lan. 

STUDYING THE USE OF BIO-PRODUCT MOULD SPORE IN MOULD 
INCUBATION PERIOD FOR CREATING ENZYME IN SOYBEAN SAUCE 

PROCESSING BY BIOLOGICAL METHOD 

Astract: 

In the soybean sause processing by biological method, the mould incubation period to 
create enzyme is the most important (this called koji). Studying the bio-product mould spore for 
creating variety and taking the survey of the factors impacting in this incubation to hyprolyze 
enzyme. The result showed that the procedures of mixing materials selected appropriately to koji 
are: steaming soybean and dried wheat flour 1:1; steaming soybean and dried soybean 1:1. The 
appropriately conditions for the process of koji incubation to have high active enzyme proteaza 
and a-amylaza: The primary temperature from 42-45°C, added saturated humidity during 
incubation. 

- Temperature from 33-35°C within 24 h was appropriate to mould fibre development and 
temperature 25-28°C after 48h is appropriate to the enzyme proteaza creation. 

The rate: 0,35 g/kg raw material: 2.109/g mould spore, the thick incubation is 3 cm, 
periodical mix is 8h/time. 
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I . DAT V A N D £ 

Nuac tuong la mpt loai nuac cham che bien tu dau tuong, dupe tieu diing rong rai tir 
lau do'i d cac nuoc chau A . Nguyen lieu chinh dung de san xuat nude tuong la dau tuong 
do vay trong nude tuong rat giau dam thuc vat va rat tdt cho sdc khde ngudi dung. Tuy 
nhien, thai gian gan day mpt van de ndi com vd ve sinh an toan thuc pham la trong hau het 
cac san pham nude tuong san xuat tai Viet Nam ddu cd chda ham lupng chat 3-
monoclopropan-L2-diol (viet tat la 3-MCPD) cao gap nhidu lan mdc cho phep, tham chi 
cd san pham ham lupng nay cao hon mdc cho phep hang nghin lan; 3-MCPD gay ung thu 
khi su dung d ndng dp cao trong thdi gian dai. Sd d l trong san pha'm nude tuong ciia Viet 
Nam ham lupng 3-MCPD cao den nhu vay la do cong nghe san xuat tai Viet Nam chu yeu 
la dung axit HC1 de thuy phan dam thuc vat d nhiet dp cao. 

Hien nay, cong nghe san xuat nude tuong dupe su dung tai Nhat la cac chung nam 
mdc thuan chiing cd hoat luc cao dupe dung de nuoi che pham K o j i tao he enzim cd kha 
nang thuy phan protein va tinh bpt cao sau dd su dung chd pham nay de len men thanh san 
pham nude tuong. Cong nghe nay cd nhieu tinh uu viet, khong sd dung axit va nhiet dp 
cao nen tao ra san pham nude tuong chat lupng cao khong cd 3-MCPD, dam bao an toan 
ve sinh thuc pham va tao san pham cd huong vi len men dac trung thorn ngon, hap dan. 

Tai Viet Nam trong thdi gian gan day da cd cac nghien cdu san xuat nude tuong theo 
phuong phap len men nhung cha't lupng nude tuong chua cao chu yeu do chung vi sinh vat 
sir dung cd hoat tinh tao enzim khong cao nen khong the thuy phan triet de thanh phan 
dam dan tdi mui vi ciia nude tuong khdng tdt. Nghien cdu nay dupe thuc hien vdi muc 
dich tao ra quy trinh ung dung che pham mdc gidng thuan chung de xay dung quy trinh 
cong nghe qua trinh nuoi mdc Koj i cd hoat luc enzim cao, td dd lam co sd de tao ra san 
pham nude tuong cd huong vi thorn ngon tdt cho sdc khoe ngudi tieu dung, dam bao vd 
sinh an toan thuc pham. 

II. NGUYEN LIEU VA PHUONG PHAP NGHIEN CUU 

2.1. Nguyen lieu 

- Dau tuong vang d cac tinh phia Bac. 

- Lua mi, kho dau tuong dupe nhap khau td My va tieu thu rdng rai tren thi trudng Viet Nam. 

- 6 chiing nam mdc cd ngudn gdc td Nhat Ban va Viet Nam cd trong bp suu tap 
gidng cua Vien CNTP. 

2.2. Phuong phap nghien cuu 

2.2.1. Phuong phap phdn tich hda ly vd hda sinh 

- Xac dinh dp am theo phuong phap say den 105°C trong 3 gid den trong lupng 
khdng ddi. 

- Xac dinh hoat dp enzim a-amylaza theo phuong phap cua Nhat. 

Nguyen tic: Do cudng dp mau tao thanh giua phan ung ciia tinh bpt va enzim a-
amylaza cd trong m l u can phan tich vdi Iod la chat hien mau. 

- Xac dinh hoat dp enzim proteaza theo phuong phap cua Nhat: 

Nguyen tie: Tren co sd thuy phan casein bdi enzim cd trong dich che pham nghien 
cdu. Dinh lupng lupng axit amin dupe tao thanh trong phan Ung thuy phan bang phan una 
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mau vai thuoc thu Folin. Dua vao dd thi chuan cua tyrozin de tinh luong san phim tuong 
ung do enzim xuc tac tao nen. 

2.2.2. Phuong phap vi sinh 

- Xac dinh kha nang thuy phan tinh bPt b ing phuong phap due 16 thach va do vong 
thuy phan tinh bpt. 

- Xac dinh kha nang thuy phan casein bing phuong phap due IP thach va do vong 
thuy phan casein. 

III. KET QUA VA BAN LUAN 

3.1. Anh hudng cua thdi gian ngam dau tuong den hoat tinh enzim dupe tao thanh 

Cac m i u dau tuong dupe ngam trong cac khoang thdi gian khac nhau: 4 gid (miu 
M l ) , 8 gid (miu M2), 12 gid (miu M3) , 16 gid (miu M4), 20 gid (miu M5). Sau khi 
ngam dau tuong dupe hap chin, lam ngupi rdi dupe r ic nam mdc tien hanh nuoi tao Ko j i . 

E33M1P HHHM2P CZZ1M3P CZZD M4P BOH MSP 
—•— M1A —i—M2A —— M3A M4A —•—M5A 

Hinh 1. Hoat do enzim proteaza va a-amylaza cua mdc Koji 
khi ngam dau tuong d cac khoang thdi gian khde nhau 

Ket qua cho thiy dau tuong dupe ngam Uong thdi gian 16 gid den 20 gid cho hoat dp 
enzim cao nhit. Ngam dau dai hon thi hoat dp enzim cung khong tang them va ngam d thdi 
gian ngin hon hoat dp enzim tao thanh se thip hon. Do vay, chpn thdi gian ngam dau tuong la 
tir 16 den 20 gid, du cho hat dau tuong truong no de khi h ip d i m bio chin hat, ddng thdi 
mang lai cho dau tuong dp i m phii hpp vdi yeu c iu dp i m nguyen lieu ban d iu Uong qua trinh 
nuoi chd phim Koj i . 

3.2. Anh hudng cua che dp hap dau tuong den hoat tinh enzim dupe tao thanh 

Tien hanh hap dau tuong d cic che dp khac nhau: 100°C trong 90 phut ( M l ) , 121°C 
trong 30 phut (M2), 115°C Uong 60 phut (M3). Trong q u i trinh nuPi mdc, hoat dp enzim 
proteaza va a- amylaza dupe xac dinh theo thdi gian nuPi. 
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Nhu vay vPi thdi gian ngam dau la 16-20 gid thi ket qua cho tha'y che do hap dau 
tuong a 115°C trong 60 phut la tot nhat, K o j i thu duoc cho ham luong enzim proteaza 
va a-amylaza cao nha't. Chon che do ha'p dau tuong 6 115°C trong 60 phut. 

3.3. Anh hudng cua ti le phdi che nguyen lieu den hoat tinh enzim dupe tao 
thanh 

Tien hanh khao sat 4 cong thuc nguyen lieu la: Dau tuong ha'p va lua mi rang theo ty 
le 1:1 ( M l ) , dau tuong hap va dau tuong rang ty le 1:1 (M2), kho dau tuong ha'p va lua mi 
rang ty le 1:1 (M3) va hoan toan dung khP dau tuong ha'p (M4). 

24 41 48 65 72 
Thdi gian (gid) 

E"=]M1P ^mM2P CZZ3M3P C=3M4P 
_*_M1A —•— M2A —i—M3A M4A Hinh 3. Hoat do enzim proteaza va a-amylaza 

cua mdc Koji khi sii dung 4 loai cdng thiic nguyen lieu khac nhau 

Ke't qua cho thay cac miu Koji dupe nuoi ca'y uen cPng thdc nguyen lieu cd thanh 
phan kho dau tuong deu cho hoat dp enzim tha'p. Hai m i u K o j i nuoi c i y tren cPng thdc 
nguyen lieu dau tuong hap va liia mi rang t i le 1:1, dau tuong hap va dau tuong rang ti le 
1:1 cd hoat dp enzim cao hon trong do m i u K o j i td dau tuong hap v i Ida mi rang la tdt 
nhit. Dieu nay cd the dupe l i giai la do chi t lupng cua kho dau khong dupe tdt (do trong 
nganh cong nghe san xuat d iu an khi trfch ly chat bdo da sd dung cac h o i chi t gay dc che' 
su phat trien tao enzim cua n i m mdc). Do do, cong thdc nguyen lieu de nuoi cay che phim 
n i m mdc Ko j i cho chat lupng tdt la cong thdc dau tuong hap va lua mi rang t i le 1:1, dau 
tuong hap va dau tuong rang ti le 1:1. 
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3.4. Nghien ciiru lira chon cac dieu kien nuoi cay thich hop de tao che pham K o j i 
co hoat luc enzim cao 

- Anh huong cua ty li moc gidng din hoat luc enzim ciia che pham Koji 

Tien hanh khao sat cac ty le moc gidng/nguyen lieu nhu sau: 0,25 g che pham mdc/kg 
nguyen lieu ( M l ) ; 0,3 g che pham mdc/kg nguyen lieu (M2) 0,35 g che pham mdc/kg nguyen 
lieu (M3) va 0,4 g che pham mdc/kg nguyen lieu (M4). 

—r 140C 

41 48 65 
Thdi gian (gid) ]M1P 

-M1A 
1M2P 
-M2A 

]M3P 
-M3A 

]M4P 
-M4A 

Hinh 4. Hoat dp enzim proteaza va a-amylaza 
cua mdc Koji vdi ty li gidng ban dau khde nhau 

Vdi lupng che phim mdc thap (0,25; 0,3 g/kg dau tuong) thi he spi phat trien kem 
hon va lupng enzim tao thanh cung kem hon sau 72 gid nuoi. Kh i tang ty le bao tu mdc 
gidng td 0,35 g che ph im mdc/kg nguyen lieu len 0,4 g che ph im mdc/kg nguyen lieu thi 
lupng enzim tao thanh nhieu hon h i u nhu khong dang ki. Do vay, chung toi chpn ty le bao 
tir mdc gidng/nguyen l i 0,35 g/kg nguyen lieu cho qua trinh nuoi c i y che pham mdc Ko j i . 

- Anh hudng cua nhiet dp din den hoat luc enzim cua che pham Koji 

Cic m i u thi nghiem dupe nuPi d cac dieu kien nhiet dp khic nhau: Nuoi d 33 -35°C 
trong 24 gid d iu , 25 - 28°C trong 48 gid sau (Ml) , 'nuoi d 33 - 35°C trong 36 gid d iu , 25 -
28 °C trong 36 gid sau (M2) va nuoi d 33 - 35 °C trong 72 gid (M3). 

Hinh 5. Hoat dp enzim proteaza vd a-amylaza 
cua mdc Koji nuoi d cdc khoang nhiet dp khac nhau 
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Ket qua thu duoc cho thay nhiet do nuoi co anh huong dang ke deh hoat dp cua 
enzim proteaza va a-amylaza. Khi nuoi mdc Ko j i d nhiet dp 33-35°C trong sudt 72 gid thi 
hoat do hai enzim tao thanh la rat tha'p dac biet la enzim proteaza, sau dd la m i u M2 nudi 
d 33 - 35°C trong 36 gid dau va 25 - 28°C trong 36 gid sau cho luong enzim cao hon so vdi 
mau M3. Vdi che do nuoi la 33-35°C trong 24 gid d iu , 25 - 28°C trong 48 gid tiep sau thi 
hoat do hai enzim tao thanh la cao nhat. Dieu nay cho tha'y trong khoang 24 gid dau nhiet 
dp 33 - 35°C la thich hop cho nam mdc phat trien tao he spi va d cac gid tiep theo 25 -
28°C thich hop cho viec tao enzim, dac biet la enzim proteaza. Do vay, che' dp nuoi d nhiet 
dp la 33 - 35°C trong 24 gid dau, 25 - 28°C trong 48 gid sau dupe chung toi lua chpn. 

3.5. Anh hudng cua viec bd sung va duy tri dp am den hoat luc enzim cua che 
pham K o j i 

Trong qua trinh nuoi mdc K o j i dp am ddng vai tro quan trong, anh hudng den hoat 
dp enzim tao thanh. V i vay viec tien hanh nghien cdu cac dieu kien am khac nhau de tim 
ra che dp am thich hpp nhat cho qua trinh nuoi tao che pham mdc K o j i la ra't can thiet. Thi 
nghiem dupe tien hanh vdi cac m i u nhu sau: 

- M i u M l : bo sung i m gian tiep bing hoi i m bao hoa (dung may phun i m ) trong 
qua trinh nuoi. 

- M i u M2: khong bd sung i m trong sudt qua trinh nuPi. 

- M i u M3: bd sung am true tiep vao nguyen lieu, luon giu dp i m dat 30% trong qua 
trinh nuoi. 

- M i u M4: bd sung i m true tiep vao nguyen lieu, luon giu" dp i m dat 35% trong qua 
trinh nuoi. 

- M i u M5: bd sung i m true tiep vao nguyen lieu, luon giu dp i m dat 40% trong qua 
trinh nuoi. 

24 41 48 65 72 
Thdi gian (gid) 

C=nM1P E33M2P I=|M3P CZ=|M4P SBM5P 
_^M1A —n—M2A M3A M4A —.— M5A 

Hinh 6. Hoqt do enzim proteaza va a-amylaza 
cua mdc Ko ji nuoi d cdc dieu kien dm khac nhau 

Ket qua thu dupe cho tha'y neu bd sung am gian tiep b ing hai i m bao hoa (dung may 
phun i m ) trong q u i trinh nuoi thi hoat dp enzim tao thanh cao hon rat nhieu so vdi miu 
khong bd sung am va cac m i u bd sung am true tiep vao nguyen lieu vdi cac dp am khac 
nhau. Dac biet cang bd sung i m true tiep vao nguyen lieu thi lupng enzim tao thanh cang 
it. Do dd chiing toi chpn che dp bd sung am gian tiep b ing hoi am bao hda trong sudt qua 
trinh nuoi. 
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3.6. Anh hudng cua do day khoi u den hoat luc enzim cua che pham K o j i 

Cac thi nghiem duoc tien hanh vdi cac mau cd dd day khoi u khac nhau nham tim 
dupe dp day thich hpp cho hoat dp enzim cao nhat: cd dp day khoi i i la 1 cm, 2 cm, 3 cm 
va4cm ( M l , M2, M3 , M4) . 

Ket qua thu dupe cho thay vdi m i u cd dp day khoi u la 3 cm cho hoat dp enzim 
proteaza va a-amylaza cao nhat. V i vay chung tdi chpn dp day khoi u 3 cm la thich hpp 
nhat khi nudi tao che' pham K o j i . 

350 3500 

5 

41 48 
Thdi gian (gid) 

M1P 
M1A 

M2P 
M2A 

r=nM3P 
-H—M3A 

]M4P 
-M4A 

Hinh 7. Hoat dp enzim proteaza va a-amylaza cua mdc Koji nudi d cdc dp day khde nhau 

3.7. A n h hudng ciia mdc dp dao t ron den hoat luc enzim cua che pham mdc 

Cac thi nghiem dupe tien hanh vdi cac m i u cd mdc dp dao trpn khac nhau nhu sau: 
khong dao trpn ( M l ) , dao 4 gid/lan (M2), dao 8 gid/ l in (M3), dao 12 gid/ l in (M4). 

48 65 
Thdi gian (gid) 

M1P 
M1A 

|M2P 
-M2A 

M3P 
M3A 

M4P 
M4A 

Hinh 8. Hoat dp enzim proteaza vd a-amylaza 
ciia mdc Koji d cdc mdc dp ddo trpn khac nhau 

Ke't qua thu dupe cho tha'y viec tien hanh dao trpn dinh ky 8 gid/lan thu dupe che 
phim mdc Ko j i cd hoat dp enzim cao hon h!n. V d i cac m i u khong dao trpn hay dao trpn it 
(4 gid/l in) thi n i m mdc khong dupe cung cap du khong khi , anh hudng den su phat trien 
tao he spi ban d iu , n i m mdc phat tridn cue bp chu yeu d phia tren be mat khoi u. Con vdi 
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mau dao tron nhieu hon 8 gid/lan thi luang enzim tao thanh cung kh6ng cao, dieu nay la 
do khi dao trpn qua nhieu thi he spi cua narn mp'c se bi gay anh hudng den viec hinh thanh 
enzim. Hon nua viec thong thoang qua se tao dieu kien cho khdi u tiep xuc nhidu vdi 
khong khi nen rat dd hinh thanh bao tu, anh hudng true tiep tdi viec tao thanh enzim 
proteaza va a-amylaza. Do vay chung toi lua chpn che dp dao trpn dinh ky 8 gid/lan cho 
qua trinh nuoi mdc Ko j i la thich hop nhat. 

IV. KET LUAN 

1. Lua chpn dupe 2 loai cong thdc phdi trpn nguyen lieu phu hpp vdi qua trinh nu6i 
mdc Koj i dd la: Dau tuong ha'p va lua mi rang t i le 1:1; dau tuong hap va dau tuong rang ti 
le 1:1. 

2. Xac dinh dupe cac dieu kien thich hpp dam bao cho qua trinh nuPi mdc Koj i co 
hoat luc enzim cao: Thdi gian ngam dau tuong: 16-20 gid, che' dp ha'p dau tuong a 115°C 
trong thdi gian 60 phut, ty le bao tu mdc gidng ban dau va nguyen lieu khP: 0,35 g/kg, 
nhiet dp nuoi ca'y tao che'pham na'm mdc-Koji : 33-35°C trong 24 gid dau va 25-28°C trong 
48 gid tiep theo, dp am ban dau cua khdi u la 42-45% va bd sung am gian tiep bang may 
phun im trong qua trinh nuoi, dp day khdi u: 3 cm, chddp dao trpn dinh ky 8 gid/ l in . 
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