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Tém tit

Nghién citu nay khdo sdt dnh hudng ciia mot s6 yéu té nhu: ti 1¢ bot mi, do dm ban dau
ctia co chat, 1 1é ndm méc cdy vao va thoi gian nudi cdy dén kha ndng sinh protease ngoai bao
tir chiing ndm moc Aspergillus oryzae N, nudi cdy trén moi trudng bdn ran (cdm gao va trdu)
dé sdn xudt ché phdm koji twong. Két qud cho thdy, hoat dj protease dat 699U/g chét kho khi
bé sung 6% bot mi vao moi truong nudi cdy, cao gap 3,2 lan so véi moi truong chi cé cdm gao
va trdu (219U/g chdt kho). B dm ban ddu ciia co chdt thich hop cho qud trinh sinh tong hop
protease 1 55%. Ché phdm koji c6 hoat dj protease cao nhdt sau 72 gio' nudi cdy & nhiét dé
phong khi b6 sung 0,3% khoi luong ndm moc la 772 (U/g chdt khé). Ché phdm sau khi lén men
duoc sdy 6 40°C - 45°C trong vong 6h xuéng do dm cdn bang 6,3% va dugc bao géi trude khi

bdo qudan.

Tix khéa: Aspergillus oryzae N,, cdm gao, 1én men ban rin, protease.

1. Pit van dé

Protease 12 enzyme thuong mai quan trong dugc st dung trong san xuit thuc pham, chat
tdy rita, cong nghiép sita va thudc da [8], [12]. Protease ton tai da dang & cic loai thuc vat,
dong vat, nhung phan 16n protease thuong mai dugc sin xuét chd y&u tir vi sinh vat. C4c chi
ndm moc nhu Aspergillus, Penicillium va Rhizopus dude ting dung phd bi€n cho qué trinh sin
Xuét protease, dic biét cic loai nay dudc xem 12 an toan khi tng dung trong thuc pham [13].
NAm méc Aspergillus oryzae di dude ing dung rong rai d€ san xuit cic thuc phadm 1én men
tai chau A, do d6 enzyme protease tir loai nay c6 tiém ning dng dung trong sin xuit nudc

tuong va céc thuc pham khac.

Enzyme protease ngoai bao cé thé dugc san xuit theo phuong phap 1én men chim hoic
1én men ban rin. Phuong phap 1én men ban rin dic biét thich hdp cho sy phat trién ctia nim

(*) Khoa Cd khi Cong nghé - Trudng Pai hoc Nong LAm Hu€.
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Vi chiing yéu cau d6 4m thap hon so v&i vi khuén [9]. Ngoai ra, phuong phap 1én men nay
tuwong ddi don gidn, ré tién va mang lai hiéu suit sinh tﬁng hgp enzyme cao [17], [15]. Ham
Iugng enzyme sinh ra cao hon so véi trong moi trudng 16ng. Cd chit dung trong phuong phap 1én
men nay c6 thé tan dung cic ph€ phu pham ré va phd bién ctia nganh ndng nghiép. Nhugc diém
chinh cia phuong phép 1én men ban rin d6 1a qua trinh st dung cd chit khdng triét dé [14].

Mic dit cdm mi duge xem 12 mot ngudn co chat phii hop d€ sin xuat protease tir nAm
mdc theo phuong phap 1én men ban rdn [2], nhung nguyén liéu nay khong phd bi€n & mot s&
viing. Vi du nhu & Viét Nam, phan 16n dién tich dat nong nghiép dugc st dung dé trong lda
nude, do d6 cdm gao méi ré tién va cé sin. O cac nude chau A khdc, cam gao ciing ré hon
cam mi rat nhiéu [13]. Thanh phan clia cAm bao gdm chét béo, xd thd, carbohydrate va pro-
tein. Cdm gao c6 do dm 7-13% phu thudc vao do Am cla gao trude khi xay xat. Ham lugng
carbohydrate trong kho4ng 34% va tir 15-19% dau. Cadm gao chita tir 13 d&€n 14% protein trong
d6 protein albumin chi€m phan 16n [7]. Ciing theo tic gi& nay, protein cdm gao 1a co chit d&
ddng héa hon so véi protein c6 trong cAm mi. Ngoai ra, cdm gao con chita mot lugng dang ké
cic loai khoang nhu kali, photpho, canxi. Vi vy, né dugc xem 1a ngudn cd chit tiém ning dé
nudi cdy moc thu nhan protease theo phuong phap 1én men ban rin [3]. K&t qué nghién cdu
ctia Chutmanop va cdng su (2008) ciing cho thdy nim mdc A. oryzae sinh tong hop protease
cao hon khi nudi trén moi truéng cdm gao so véi cdm mi [6].

Koji tvong 12 ch& phaim nim mdc A. oryzae thuan ching giau hoat luc protease thudng
dugc sdn xult bing cdch nudi cdy moc trén cdc ¢ chat nhu ddu nanh, ngd manh, gao,
hay c4m mi c6 bd sung triu dé ting do thodng khi [5]. Ch€ pham nay dudc ¢ng dung phd
bi€n trong qud trinh sdn xuit nudc chdm 1én men tir dau nanh, c4 hodc tir thit nhim thic
didy qud trinh 1én men, ting chat lugng clia sin phaAm va ddm bdo vé sinh an toan thuc
pham [16], [5].

Trong nghién cttu nay, chiing tdi st dung hdn hgp cdm gao va triu cé bo sung bot mi dé
san xuat ch€ phim koji twong nhim tin dung ngudn co chit ré tién 1am gidm gia thanh sin
pham. Cic y&u t§ 4nh hudng dén qua trinh sinh tong hgp enzyme clia chling A. oryzae nhu ti
1é bot mi bd sung, dd 4m ban dau clia cd chit, ti 1é mdc cay, thdi gian nuodi ciy da duge nghién
citu. Pong thdi, chiing tdi cling khdo st 4&nh hudng clia di€u kién say (nhiét dd siy, thdi gian
sAy) sau khi 1én men dé€n tinh chit ctia ché phdm koji tudng.

2. Noi dung nghién ciu

2.1. Nguyén liéu

C4m gao, triu dugc mua & cd s& xay xat trén dia ban Thira Thién Hué.

Bot mi dugc mua tai siéu thi Thuan Thanh, thanh phd Hué.

Chiing ndm mdc Aspergillus oryzae N, phan 1ap tir ngd dugc cung cap bdi phong thi nghiém

vi sinh, Khoa Cd khi - Cong nghé, Trudng Pai hoc Nong Lam Hué€.
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2.2. Phuong phap nghién ciu
2.2.1. BO tri cdc thi nghiém trong nghién citu

a. Khdo sdt dnh huéng ciia thanh phdn co chdt dén qud trinh sinh tong hgp protease ciia
ché phdm koji tuong

MBoi trudng ban rén ban diu bao gdbm 80% cdm gao va 20% trau. Thay cdm gao bing bot
mi vdi cic ti 1& 3; 6; 9; 12% tong khdi luong co chat. Co chat dudc tiét tring va diéu chinh d6
dm 1&n 55% trude khi cdy 0,2% khoi lugng ndm mdc A.oryzae N,. Ti€n hanh nuéi cdy ndm
moc trén khay & nhiét do phong. Thu miu sau 3 ngay va sdy & 40°C trong 5h, bao géi va bdo
quén lanh. X4c dinh hoat @6 protease ctia ch€ pham d€ chon ti 1& bot mi bd sung thich hgp.

b. Khdo sdt dnh huéng ciia dp dm co chdt ban dau dén qud trinh sinh téng hop protease
ciia ché phdm koji tuong

Tao moi trudng ban rdn gdm cdm gao, bot mi va triu. Tiét tring moi trudng va di€u chinh
dd Am v6i cac gia tri: 40; 45; 50; 55; 60%. Cay 0,2% khdi lugng nAim mdc A.oryzae N, va nudi
cay trén khay & nhiét do phong trong vong 3 ngay. Thu mau siy & 40°C trong 5h, lam ngudi,
bao g6i va bdo quin lanh d&n khi x4c dinh hoat dd protease ctia ché pham d€ chon d6 4m
thich hop.

c. Khdo sdt dnh hudng ciia ti 1¢ ndm moéc dén qud trinh sinh téng hop protease ciia ché
phdm koji tuong

Tao modi trudng ban rin véi cdc thong sd vé i 1é c¢d chit va dd 4m chon dudc & trén.
Cdy ndm m&c A.oryzae N, véi céc ti 18 0,1; 0,2; 0,3; 0,4; 0,5% khoi lugng va nudi cdy trén
khay & nhiét do phong trong vong 3 ngay. Thu mau sy & 40°C trong 5h, Iam ngudi, bao géi
va bdo quan lanh d&n khi xdc dinh hoat do protease ctia ch€ pham dé€ chon ti 1& giong ciy
thich hop.

d. Khdo sdt dnh huéng ciia thoi gian nudi cdy dén qud trinh sinh tong hop protease ciia
ché phdm koji tuong

Tao mdi trudng ban rdn véi cac thong sd vé ti 1é cd chat va dd 4m chon dugc & trén. Cay
nadm moc A.oryzae N, v6i céc ti 1& thich hdp da chon va nudi cfly trén khay & nhiét do phong.
Ti€n hanh 1ay mAu sau 12h, sy & 40°C trong 5h, ]am ngudi, bao géi va bio quan lanh dén khi
x4c dinh hoat d6 protease ctia ch€ pham dé chon thdi gian nudi ciy thich hop.

e. Khdo sdt dnh hudng ciia nhiét do va thoi gian sdy dén dé dm va hoat tinh protease clia
ché phdm koji tuong

Ti&n hanh nudi cdy nAm mdc véi cac diéu kién nhu ti 1& bot mi, d6 4m co chat, tf1é nAm
moc va thdi gian thich hdp da khao sit & cac thi nghiém trén. Mau sau 1én men dugc siy &
cdc ch& @6 nhiét do 40°C, 45°C va 50°C dé gidm dd 4m clia ch& phim tao diéu kién thuan Igi
cho qua trinh bdo quan. Trong thdi gian siy, 14y mAu sau 2h d€ kiém tra dd 4m va hoat do
protease clia ché pham.
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2.2.2. Phuong phdp phan tich
a. Xdc dinh do dm

Do 4m co chit dugc x4c dinh bang phuong phap siy dén khdi lugng khong ddi theo AOAC
[4]. MAu dudc siy & 103 + 2°C trong 2h, 1am ngudi trong binh hiit &m va cin khdi lugng. Say
mau thém 30 phiit, lam ngudi va can d€ ki€m tra khdi lugng khong ddi.

b. Xdc dinh hoat dj protease

Pé€ xac dinh hoat @6 protease ciia ch€ phdm, ti€n hanh cin 1g miu va nghién min, thém
vao 50ml nuéc cat. Hon hgp dugc lic 180 vong/phiit trong 30 phiit § 30°C d¢€ trich ly enzyme.
Loc hdn hgp qua gidy loc thu dudc dich trich enzyme va bdo quin & 4°C (khong quéd 5 ngay)
dén khi phan tich.

Hoat do protease dugc xac dinh theo phudng phap ctia Agrawal va cong su (2005) [1]:
tron 1ml dich trich enzyme va 2ml dung dich casein 2% (g/100ml, hoa tan trong dém car-
bonate 0,5mol/l, pH 10); hén hop phin ng thiy phan duge G & 40°C trong 30 phit; ngung
phan tng va két tha protein bing 5 ml dung dich tricloacetic acid (TCA) 5,0% sau d6 loc qua
gidy loc dé thu dich sau phan ttng. Him lugng Tyrosine thu dudc tir qué trinh thiiy phan casein
trong dich phén ing dudc x4c dinh theo phuong phap Lowry vdi thudc thit Folin va d6 thi dudng
chuin Tyrosine. Thuc hién mAiu kiém tra bing cdch cho dung dich TCA vao dich enzyme trugc
khi 0 véi cd chat.

Mot don vi hoat d6 protease (U) dugc dinh nghia 1a lugng enzyme ma trong mot phit &
40°C c6 kha ning phan gidi protein tao thanh cdc sdn phdm hoa tan trong tricloacetic acid,
cho phan tng mau tuong dudng véi 1,0 pg tyrosine. Hoat do protease dugc bi€u dién bing s6
don vi hoat dd enzyme c6 trong 1g ch& pham.

2.2.3. Phuong phdp xit Iy s6 liéu

Céc sd liéu thi nghiém dudc xit 1y bing phén tich phuong sai ANOVA d€ xac dinh su sai
khdc giita cdc gid tri trung binh, ¢6 y nghia vdi do tin cdy p < 0,05. St dung phan mém
Statgraphics Plus, version 5.1.

3. K&t qua va thao luan

3.1. Anh huéng ctia ti 1&é bot mi bd sung dé€n qu4 trinh sinh tdng hgp protease cia
ch& pham koji tuong

K&t qua khao sat & hinh 1 cho thiy viéc bd sung bot mi vio moi trudng cdm gao-triu c6
4nh hudng nhiéu dén qua trinh sinh tdng hop protease. Moi trudng nudi ciy c6 bs sung 6%
bdt mi thu dudc ch& phadm koji c6 hoat dd protease 1a 699 (U/g) gap 3,12 1an so v6i moi trudng
nudi ciy chi c6 cdm gao va triu 219 (U/g). Tiép tuc ting lugng bot mi bs sung 1én 9 va 12%
thi hoat d9 protease clia koji thu dugc khong c6 sy thay ddi déng ké (p<0,05). Diéu nay c6
thé 12 do ham lugng bot mi cao kéo theo ham lugng protein trong moi trudng cao, dan dén
cAm tng tdng hdp nhiéu protease d€ 1én men co chit.
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Hinh 2. Anh huéng ctia do 4m cd chat d€n hoat do enzyme protease ctia ché phim koji

Chii thich: S6 lieu c¢6 s6 mii khdc nhau biéu thi sy khdc nhau cé y nghia véi p<0,05.

3.2. Anh hudng ciia d) 4m ban dAu cg chit dén qu4 trinh sinh téng hgp protease cia
ch& pham koji tuong

Khi nudi cAy nAm moc trén moi trudng ban rin thi dd 4m co chit 1a mot trong nhitng y&u
t6 c6 4nh hudng rit 16n. Sy c¢6 mit cia nude gitp vi sinh vat hap thu chat dinh dudng tir moi
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trudng dé dang hon do d6 4nh hudng dén su sinh trudng ctia chiing. Hon thé, nudc con 4nh hudng
dén tinh chat Iy hda clia cd chat din d€n 4nh hudng dén qua trinh sinh t6ng hdp enzyme ngoai
bao ctia nim méc [6]. K&t qua & hinh 2 cho thay khi ting dd 4m co chat tir 45% d&n 55% thi hoat
do protease clia ch& pham koji ting va hoat do clia protease gidm khi do 4m cd chit ti€p tuc
dudc tdng 1én 65%. Luong nudc c6 trong moi trudng nudi cdy anh hudng dén qua trinh thu nhan
chét dinh dudng va hoat dong trao ddi chét cia nim mdc. Tuy nhién, khi ham 4m co chat qua
cao lam gidm do x0p ctia moi trudng dan dén han ché sy thdng thoang khi [15].

Ché& phim koji ¢6 hoat do protease cao nhat la 732 (U/g) khi nudi cdy chiing A. oryzae N,
trong moi trudng co chit 55% am. K&t qua nay cao hon so vdi dd 4m 1a 50% theo nghién citu
ctia Chutmanop va cdng su (2008) [6]. Piéu nay c6 thé 12 do moi trudng cdm gao, bot mi,
triu c6 d6 x6p cao hon so véi moi trudng chi c6 cAm gao hay cAm mi nén doi héi do 4m co
chit cao hon d€ qua trinh tdng hgp protease clia nAm mdc dat cuc dai.

3.3. Anh huéng ctia ti1é nAm méc dén qua trinh sinh téng hgp protease ciia ché pham
koji tuong
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Hinh 3. Anh hudng ctia ti 16 nAm méc nudi cay dén hoat do protease ctia ch& phim koji

Chii thich: S6 lieu c¢6 s6 mii khdc nhau biéu thi sy khdc nhau cé y nghia véi p<0,05.

K&t qud & hinh 3 cho thay: khi ting ti 16 ndm mdc nudi cay tir 0,1% dén 0,3% hoat
do protease ctia ch€ phim ting gin gap ddi (1,89 lan) va dat 795 (U/g). Tuy nhién, hoat do
protease clia ch& pham gidm xudéng con 596 (U/g) khi ti€p tuc ting ti 16 nAm mdc 1én 0,4%.

Oyashik va cong st (1989) [10] chon ti 16 nAm mdc bd sung 12 0,2% khi nghién citu diéu
kién sin xuat koji tir A.oryzae. Su khéc nhau nay c6 th€ do 4nh hudng co chit va diéu kién
nudi cay.
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3.4. Anh huéng ctia thoi gian nudi cdy d&€n qu4 trinh sinh tdng hgp protease ciia ch&
pham koji tuong

Hoat do protease clia ch€ phdm ciing phu thudc vao thdi gian nuoi ciy (két qua & bang
1). Trong 12 git nudi cAy dau tién 1a khodng thdi gian d€ nAm mdc thich nghi v6i mdi trudng
do d6 hoat d6 enzyme ctia ch€ phim con rit thap. Trong 12 gid ti€p theo hoat do protease
ting 75%. Ch& phiam koji c6 hoat d6 protease dat gia tri cuc dai (772 U/g) sau 72h nudi cay.
K&t qua nay hoan toan phlt hgp véi nghién cifu cia Paranthaman va cong su (2009) [11]. Trong
khi d6, Chutmanop va cong su (2008) [6] nhan thiy hoat dd protease dat cuc dai sau 60h khi
nudi ciy A.oryzae trén mdi trudng cdm gao hodc cdm mi. Kéo dai thdi gian nudi ciy dén 120h,
hoat dd enzyme c6 xu huéng gidm va con 714 (U/g). Su gidm hoat dd enzyme ctia ch€ phdm
c6 thé 1a do cang vé thdi gian sau clia qua trinh nudi cdy, ham lugng chat dinh dudng trong
moi trudng gidm va sy gia ting cdc san phadm trao d6i chit cda vi sinh 1am thay ddi diéu kién

1én men [17].

Bang 1. Anh huéng cta thoi gian nuéi cdy d&€n hoat do protease ctia ché phdm koji

Thoi gian nudi cdy (h) | Hoat d§ protease (U/g)
12 114*
24 199°
36 462°
48 600°
60 701°
72 772"
84 766"
96 727"
108 725°¢
120 714¢

Chii thich: S6 ligu c6 s6 mii khdc nhau biéu thi su khdc nhau cé ¥ nghia
voi p<0,05, so sanh theo cot.

3.5. Anh huéng qu4 trinh s&y dén do 4m va hoat do protease ctia ch& pham koji tuong

K&t qua khao sat dd 4m, hoat d protease ctia ch€ pham theo thdi gian sy v6i cac nhiét
do say 40°C, 45°C va 50°C dugc trinh bay trong hinh 4 va hinh 5.
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Hinh 4. Anh huéng clia nhiét d¢ siy d&€n do 4m ciia ch& phim koji theo thdi gian

K&t qué hinh 4 cho thily, dd 4m ctia ch€ phdm giAm nhanh sau 2h siy du tién va dat do
4m 6,3% sau 6h siy. Kéo dai thdi gian sy dai hon 6h khong 1am thay ddi dd 4m ctia ch& pham.
Piéu nay 1a do dd 4m 6,3% la dd 4m cin bing cla ch€ phdm trong diéu kién siy hién tai.
Tang nhiét @6 sdy tir 40°C d&n 50°C khong c6 su 4nh hudng dang ké dén qu4 trinh gidm 4m
ctia ch€ phdm. C6 thé gidi thich hién tugng nay 1a do ham 4m ctia ch€ phidm con lai sau qué
trinh 1én men thap (trung binh khoidng 30%). Ngoai ra ciu tric tdi xdp ctia ché pham ciing 14
mot trong nhung diéu kién gitp thodt im dé& dang trong qué trinh siy.
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Hinh 5. Anh huéng clia nhiét d¢ siy d&€n hoat d protease ctia ché pham koji theo
thoi gian
Trong 4h dau clia qua trinh sdy, hoat do protease c6 su gia ting. O thoi diém 6h sdy, hoat

do protease khong c6 su thay ddi so véi thdi diém 4h khi sy & 40°C va 45°C nhung gidm
d4ng k€ tir 802 (U/g) xudng cdon 700 (U/g) khi sdy & 50°C.
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Nhu vy, ch€ phaim dudc siy & khodng nhiét do 40°C dén 45°C trong vong 6h sé& dat dudc
d6 4m can bing 6,3%. Pong thdi hoat do protease ctia ché phim c6 ting nhe so v6i thdi diém
két thic 1én men.

4. K&t luan

Thanh phan mdi trudng thich hgp dé thu nhan ch& phim koji tuong cé hoat d6 protease
ngoai bao cao tir chling A. oryzae N, nuoi ciy trén mdi trudng ban rdn gdm 74% céam gao, 6%
bot mi va 20% trau.

D6 4m ban diu cia cd chit 12 55% va bd sung 0,3% nim mdc trong qué trinh 1én men sé&
cho hoat d9 protease clia ch& phadm cao nhat.

Véi cdc diéu kién trén, thdi gian thu nhan ch& phdm thich hgp 1a sau 72h 1én men.

Diéu kién siy thich hgp d€ gidm d6 4m clia ch€ phdm thich hgp cho qua trinh bio quin
ddng thdi 1am ting hoat d6 protease ciia ch€ pham 14 40°C dén 45°C trong vong 6h./.
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Summary

This study examined the effects of such elements as flour ratio, the initial moisture,
the ratio of fungi inserted and time needed on the making of extracellular protease Aspergillus
oryzae N, in a semi-solid solution (rice bran and chaff) in order to produce the soy-sauce
of koji. Results showed that the protease action reached 699 (U/g dry matter) with an addition
of 6% flour into the culture medium, 3.2 times higher compared to that of only rice bran
and chaff (219 U/g dry matter). The suitable initial moisture for the production of protease
was 55%. The koji had the highest protease action after 72 hours incubation at room
temperature when the medium was added 0.3% (w/w) fungi of 772 (U/g dry matter). After
being fermented, the koji was dried at 40°C - 45°C within 6 hours to get the equilibrium
moisture of 6.3% before packaging.

Key words: Aspergillus oryzae N, rice bran, fermentation, semi-solid, protease.
Ngay nhan bai: 07/12/2012; Ngay nhdn ddng: 23/6/2013.

46



