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TOM TAT

Nghién ciru nay duoc thyc hién nham khao sat mot sd yéu td anh huong dén kha néng sinh tong
hop enzyme a-amylase trong ché phdm koji dugc san Xudt tir Aspergillus oryzae trén moi truong gao
nép va kh6 dau phong nhu ti 1¢ thanh phin méi truong gao nep kho déu phong, do a 4m moi truong ban
dau ti 16 mdc gidng bd sung, nhiét d6 va thoi gian nuéi cdy ndm méce A. oryzae va dua ra diéu kién nuéi
cay thich hop. Hoat d6 a-amylase dat cuc dai 1a 210,80 £9,52 U/g chét kho khi nuéi cay A. oryzae voi
cac diéu kién thich hop nhu sau ti 1& thanh phan méi trudng gao nép:khd dau phong 7:3 (w/w); d6 am
mdi truong ban dau 55%; ti 1é mbe giéng bd sung 0,5% so véi khéi lwong co chét; nhiét d6 30 °C trong
thoi gian 72 gio nudi ciy.

Tir khéa: Hoat d6 a-amylase, kho ddu phong, nép, Aspergillus oryzae.
1. MO PAU

Koji 1a ché pham ndm méc 4. oryzae thuan chung, duoc san xuat bang cach phdi tron moc glong
v0i cdc co chat nhu dau nanh, ngd manh, cam gao, cam mi hay gao nép va co bd sung thém trau dé tang
do toi xdp, thoang khi dé nam mdc phat trién va tao cac enzyme thiy phan [1]. Ngoai trau, kho dau
phong ciing dwoc biét dén 1a mot loai phu phdm ciia qua trinh san xuat dau nhung cé ham luong chat
dinh dudng phong pht tuy nhién chi dugc tan dung lam phan bon, thirc an chan nudi. Véi d§ am cia
kho déu phong dat khoang 2,07 + 0,31% [2], phu hop cho viéc thay thé triu trong viéc tao méi trudng
nudi cdy A. oryzae dé tao ra ché pham koji.

o-amylase 1a mot trong sé cic enzyme ngoai bao dugc A. oryzae sinh tong hop theo phwong phap
1én men béan ran (Solid State Fermentation - SSF), xuc tac qua trinh thity phan céac lién két o-1,4-
glucoside trong mach tinh bt va cac polysaccharide lién quan giai phong dudng a-anomeric va cac
dextrin gidi han [3]. Amylase c6 trong dong vét, thyc vat va vi sinh vét, trong d6 amylase cua nam moc
¢6 ngudn gdc tir cac san pham 1én men truyén thong. 4. oryzae 1a mot trong cac chung vi sinh vat dugc
FDA co6ng nhan la vi sinh vat an toan (Generally Recognized As Safe - GRAS) [4]. Cac amylase cua
ném, dac biét 1a tr cac loai Aspergillus, c6 v nghia vé mat sinh 1y, thuong mai [5] va dugc Gng dung
nhiéu trong nganh cong nghé thuc pham nhu san xuét rugu bia, phu gia san xuat banh mi [6].

Nhiéu dé tai khac nhau nghién ctru vé qua trinh sinh tong hgp enzyme o-amylase ciia 4. oryzae
bﬁng SSF d3 duoc thyuc hién & nhidu nudc trén thé gidi, ndi bat hon ca la cac nghién cru tan dung phé
pham dé 1am chét nén dé san xuit enzyme. Trong d6, Pengthamkeerati ef al. (2012) da tan dung ba sin
dé san xuat a-amylase, mic du thanh phan dinh dudng cuia bi san chu yéu Ia tinh bt (59,97% w/w)
nhung ham lugng nitrogen rat the‘ip (0,63% w/w) dan dén hoat do enzyme chi dat & murc thép [7]. Kareem
et al. (2009) thi st dung phé pham tir dau dila dé 1am co chit dé nudi cdy [8], ngoai ra con co
Ramachandran et al. (2004) da st dung banh dau dira, phu phdm ciia qué trinh chiét xuit diu dira dé
san xuit enzyme a-amylase bang A. oryzae [9]. Nhin chung, cac nghién ctru tan dung phu pham dé san
xut enzyme da khong con xa la nhung viée tim duoc nguén co chit moi la, gitp giam thiéu chét thai
ra moi truong ma van co thé dap ung cac diéu kién sinh truong va phat trién ctia nAm moc noi chung va
A. oryzae ndiriéng la rat kho. Kho dau phong, mot loai phu pham cua qué trinh san xuét dau dau phong,
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khong chi cung cép chat dinh dudng tot ma con co thé tao dién tich bé mat 16m, thoang khi thich hgp cho 4.
oryzae sinh tong hop enzyme. Nhén thay dugc tiém ning to 16n ciia loai phu pham nay nén viée tan dung
ngudn dau phong tach dau hién dang duoc cac nha nghién ciru trong va ngoai nude huéng dén [2, 10, 11].

Hoat d6 enzyme 1a chi ti€u quan trong dé danh gia kha ning sinh enzyme ctia ndm moc A. oryzae
trén moi truong kho ddu phong va gao nép. Trong nghién ctru nay, anh hudng viée ph01 trdén hai moi
truong gom kho dau phong v6i gao nép, 46 am moéi truong ph01 tron, ti 1¢ moc gidng bd sung vao moi
truong, nhiét do va thoi gian nudi cdy ndm mdc anh huong dén kha nang sinh téng hop a-amylase bang
A. oryzae da dugc thyc hién.

2. NGUYEN LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Nguyén li¢u

Mdc gibng 4. oryzae dugc sir dung 1a bot Hwanggukgyun, xuét XU tir Han Quéc c6 do am 14 6,26
+0,04% v6i mat do bao tir trung binh la 127,9 X 10° (CFU/g). Pay 1a ché pham nam moc duoc st dung
deé san xuat Meju (mdt loai nudc twong 1én men).

Khé dau phong st dung trong nghién ciru dugce 1y tir dau phong nguyén liéu sau ép dau, bao quan
trong thi kin dé phén tich v6i cac thanh phan carbohydrate 28,50 + 0,05%; protein 50,07 + 0,08%; lipid
10,30 + 0,10% va d6 4m 3,98 + 0,03%. Nguyén li¢u dau phong dugc mua & Cong ty TNHH Thuong
mai Dich vu Phit Minh Tam.

- Gao nép sir dung trong nghién ctru 13 loai nép cai hoa vang dugc san xuétntai Cong ty TNHH Vinh
Hién c6 thanh phan carbohydrate 79,80 + 0,06%; protein 5,58 + 0,02% va 6 am 12,17 + 0,02%.

2.2. Phuwong phap nghién ciru
2.2.1. Anh huwéng ti 1é phoi trén nguyén liéu

Nguyén liéu giau tinh bot duoc rira sach va hip chin. 25 g gao nép véi cac ti 16 nép hip va kho
dau phong (w/w) duoc khao sat o cac ti 16: 9:1; 8:2; 7:3; 6:4; 5:5 cho vao cac binh tam giac c6 dung tich
250 mL (duong kinh day va chiéu cao binh 1an luot 13 85 va 140 mm), trai déu voi chiéu day khoang 1-
2 cm. Hoén hop dugc hép tiét trung ¢ 121 °C trong 15 phut, do 4m 14 50% sau khi bd sung 8,71 mL nudc
cit vo trung dé hiéu chinh am va bo sung thém 1% (w/w) bot Hwanggukgyun. Sau do hdn hop duge G
dé 1én mdc ¢ 30 °C trong 72 gid. LAy mau méi trudng di 1én mée, xac dinh hoat do o-amylase theo
Rukhliadeva [12].

2.2.2. Anh hwéng ciia dp dm méi trieong ban dau

25 g nguyén liéu dugc chuan bi va phéi tron vai ti 16 nép hap va kho dau phong (w/w) thich hop
thu dugc tir thi nghiém 2.2.1, dwoc cho vao cac binh tam gic 250 mL véi cac gia tri d6 4m ban dau sau
khi hi€u chinh khao sat: 40%; 45%; 50%; 55%; 60%; 65% va bo sung 1% (w/w) bot Hwanggukgyun.
Hbn hop duoc 1én mbe & 30 °C trong 72 glo Duy tri d¢ a am can khao sat bang cach bd sung nugc cét
vo tring bang voi lugng nude mat di sau mdi 8 gio 1én mdc. Ly mau moi truong da 1én mde, xac dinh
hoat d¢ a-amylase theo Rukhliadeva [12].

2.2.3. Anh hwéng cia ti 1é moc giong

Céac nguyén li¢u duoc chuén bj va phéi tron voi ti 1é nép hép va kho dau phong (w/w) thich hgp
thu duoc tir thi nghiém 2.2.1, can 25 g cho véo cac binh tam gidc 250 mL v6i ¢ am thich hop thu dugc
tur thi nghiém 2.2.2 va bd sung bot Hwanggukgyun véi cac ti 1€ khao sat 0,25%; 0,5%; 0,75% va 1%
(w/w). Hon hop dugc 1én mbe & 30 °C trong 72 gid. Lay mau mai trudng di 1én méc, xac dinh hoat do
a-amylase theo Rukhliadeva [12].

2.2.4. Anh hwéng ciia nhiét @ va thoi gian nudi cdy

Nguyén liéu duge chuan bi 25 g va phdi tron véi ti 16 nép hap va kho dau phong (w/w) thich hop
thu dugc tir thi nghiém 2.2.1 dugc cho vao cac binh tam gidc 250 mL v&i d6 am moi truong thich hop
thu dugc tir thi nghiém 2.2.2 va bo sung bot Hwanggukgyun vdi ti 1€ thich hop thu duge tir thi nghiém
2.2.3. Céc binh tam gic chtra mau dugc 1én moc trong tii am (Memmert, buc) ¢ cac diéu kién nhiét do
27 °C, 30 °C va 33 °C. Hoat d6 enzyme a-amylase dugc danh gia theo cac moc thoi gian 24, 48, 72, 96
va 120 gio 1én mbe [12].
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2.2.5. Phuong phap phdn tich
Xac dinh hoat d6 enzyme a-amylase

Phuong phép nay dua trén co so thity phan tinh bot boi enzyme cé trong dich ché pham nghién
ctru. Hoat d6 enzyme o-amylase duoc xac dinh theo phuong phéap ciia Rukhliadeva [12]. Cu thé nhu
sau 5 g mau dugc nghién min va thém 90 mL nudc cat cing 10 mL dém acetate (pH = 4,7). Giir hon
hop ¢ nhiét d6 30 °C trong 1 gio, khudy déo dinh ky 10 phut 1 1an. Loc va thu hdi dich enzyme thé.
Tiép theo, cho 5 mL dich enzyme da pha lodng tac dung véi dung dich tinh bt 1% (w/v) ¢ nhiét do
30 °C trong 10 phut. Sau do, hut 0,5 mL cho vao cbe 100 mL ¢6 chira 50 mL dung dich iot phén tich,
khudy déu. Mau dugc do mat do quang (OD) ¢ budc song A = 656 nm dé dinh luong hoat d6 enzyme
o-amylase. Lam tuong ty d6i voi mau kiém ching (thay dich enzyme bang nudc cat). Tinh hoat d6 o-
amylase theo cong thurc:

7,264xC—0,03766

Hoat 6 a-amylase (U/g chat kho) = x f

ODgc—0D¢n

x 0,1; m: khéi luong mau (g); f: hé
ODgc

Trong d6: C: lugng tinh bdt chua bi thiy phan, C =
s6 pha lodng.

Pon vi hoat d¢ a-amylase (U) la lugng enzyme chuyén héa dugc mot gam tinh bdt tan thanh cac
dextrin c6 phén tir lugng khac nhau trong thoi gian mét gio ¢ diéu kién nhiét d6 30 °C va pH = 4,7.
Hiéu s6 mat d6 quang hoc gitta dung dich kiém ching va dung dich thi nghiém s& twong tng véi lwong
tinh bot da chiu tac dung ctia a-amylase. Hoat d0 oa-amylase dugc biéu dién béng s6 don vi hoat do
enzyme c6 trong mot gam ché pham kho.

Xac dinh d am
Thyc hi¢n bang phuong phap sdy mau & nhigt do 105 °C dén khoi lugng khong doi theo AOAC
[13], @6 am W (%) duogc tinh theo cong thic:
_ (m;—-m3)x100
W= mq—m
Trong d6: m 1a khéi luong chén sdy va khdi lwong miu trude khi sdy (g), m» 1a khdi lwong chén
say va khoi lvong mau sau khi say (g), m la khoi lugng chén say (g).

2.2.6. Phirong phdp xir 1y 56 liéu

Trong nghién ciru ndy, cac thi nghiém duoc lap lai 3 lan, két qua dugc trinh bay & dang Mean +
SD. S6 liéu duoc xir Iy bang phan mém thdng ké Minitab 21, phuong phap phan tich phwong sai
ANOVA. Biéu d6 duoc v& bang pham mém Microsoft excel 2021.

3. KET QUA VA THAO LUAN

3.1. Anh hwéong ti 18 phdi tron nguyén lidu

/:\nh‘huc’mg cta ti 16 phéi tron gao nép va kho dau phong dén hoat do enzyme a-amylase sau khi
1én moc bang A. oryzae dugc thé hién ¢ Hinh 1.

Két qua cho thdy hoat d6 enzyme a- amylase do nam mdc sinh ra sau 72 gio 1én mbc & nhiét do
30 °C (p<0,05) bi anh huong boi ti 1¢ phdi tron nép va kho dau phong. Sy gia tang ti 1¢ kho déu phong
trong kh6i nguyén liéu s& 1am hoat d6 o-amylase trong mau nghién ctru ting 1én. Khi tang ti 1¢ kho dau
phong, hoat 4§ enzyme tang dang ké va dat gia tri cyc dai tai ti 1€ 7:3 (156,52 = 5,03 U/g), khac biét co
¥ nghia v&i cac ti 1& phoi tron khac voi mire y nghia p<0,05. Tuy nhién, khi tiép tuc ting ti 1& kho dau
phong 1én 40%, hoat d6 a-amylase bét dau c6 xu hudng giam.

Su phat trién ciia nAm mdc bi anh hudng rat 16n tir thanh phan dinh dudng va do thoang khi cua
moi truong nudi cdy. Theo Nguyén Pinh Thudng va cs (2007), cin cr vao ham lugng tinh bot trong
nguyén liéu ma dinh ra ti 1& thanh phin méi trudng phu hop dé c6 duge ché phém koji chtta amylase c6
hoat d6 cao [14]. Khi bd sung kh6 déu phong véi ti 1€ thich hop s& gitp can bang thanh phan dinh dudng
va tao do toi xop cho moi truong, ddng thoi cung cip mot lugng oxy can thiét dé tao diéu kién sinh
truong va phat trién tot, tir d6 enzyme s& san smh ra nhiéu hon [5]. Ngoai ra, kho dau phong con 1a mot
ngudn nito tot cho sy sinh truong, phét trién va tong hop enzyme ctia ndm mée [2].
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Hinh 1. Anh huéng cta ti 1¢ gao nép: kho déu phong dén hoat d6 enzyme a-amylase

(Cdc chit trén méi ddu cét biéu hién s khdc biét ¢é ¥ nghia vé mat thong ké gitka cdac mdu (p<0,05))

Chancharoonpong et al. (2012) d4 thu dugc hoat @6 emzyme o-amylase cao nhét khi nudi cdy nim
méc A. oryzae S trén moi truong c6 ti 1€ thanh phén dau nanh:cam mi 1a 6:4 va4i hoat d§ amylase dat
200 U/g chét kho [15]. Su khac nhau nay c6 thé do ham luong gao nép cao, kéo theo ham lwong tinh
bot trong moi trudng ting, dan dén sy cam tng tong hop nhiéu enzyme o-amylase.

Tir két qua trén cho thdy ¢ ti 1& gao nép:kho dau phong 1a 7:3 (w/w) thi su phéi tron gao nép va
kho dau phong gitip cai thién hoat d¢ enzyme va dat gia tri tot nhat.

3.2. Anh hwéng ciia dp Am méi trueomg ban dau

Anh hudng cta do 4m moi truong ban dau dén hoat d6 enzyme a-amylase sau khi 1én mdc bang
A. oryzae dugc thé hién ¢ Hinh 2.
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Hinh 2. Anh huéng ctia d6 4m méi truong ban ddu dén hoat d6 enzyme a-amylase
(Cdc chir trén méi dau cdt biéu hién sw khdc biét cé y nghia vé mdt thong ké gitta cdc mau (p<0,05))

Két qua cho thay hoat do enzyme o-amylase do ném mdc sinh ra sau 72 gid 1én mbc & nhiét do
30 °C (p<0,05) bi anh huong boi do 4m moi truong nudi cay ban dau. Hoat d6 a-amylase phy thudc rat
nhiéu vao do am co chat chi dat & ngudng thp (98,85 + 7,97 U/g) véi do a am 40% nhung c6 sy thay
d6i 16 rét khi ting d6 am 1én 50% (152,41 = 3,73 U/g). Tiép tuc ting d6 4m mdi truong 1én dén 55%,
hoat d§ enzyme dat cuc dai sau 72 gid nudi céy (199,00 £ 7,91 U/g) va hoat d0 c6 xu hudng giam manh
khi d6 4m duoc ting dén 65%.

Khi khéng cung cap di ¢ am cho ndm mdc phat trién s& xdy ra hién twong thay ddi trang thai
nguyén sinh chat dan téi sy dinh chi cia ndm mdc & trang thai nghi [16]. G d6 4m thap, 4p suit nudc
cao va d¢ hoa tan cua cac chat dinh dudng thdp dan dén hoat d9 enzyme thap [17]. Cung v&i do, do am
thép ciing khién ndm mdc phat trién cham, dan dén tich ty enzyme it va phai kéo dai thoi gian nudi cy
[16]. V6i sy gia ting d6 4m, su truong nd cua co chit dién ra dam bao su hap thu chét dinh dudng tot
hon. Nhung khi gia ting d6 am qua cao, 60%, hoat d6 enzyme giam manh (99,12 + 2,05 U/g) do nhiéu
Iy do, khoang cach giira cac phan tir co chat moi truong nudi cdy giam va c6 thé dan dén sy két dinh
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clia cac phan tir co chét, lam giam d6 xdp ciia moi truong dan dén han ché sy thong thoang khi [17, 18]
khién nim méc kém phat trién, lam giam hoat d6 enzyme.

Tac gia Nguyén Hién Trang va cs (2014) bao cao rang d6 am ban dau cua moi truong (cam gao,
trau va bot mi) thich hop cho qua trinh sinh téng hop enzyme o- -amylase 1a 60% [19], ket qua cao hon
so voi két qua cua nghién ctru nay, do moi truong nay c6 do x6p cao hon so véi gao nép va kho dau
phong nén can d6 am cao hon dé enzyme o-amylase sinh ra tir nam mdc dat cyc dai. Theo Nguyén
Hoang Loc (2007), d6 Am moi trudng nudi cdy nén giir & mirc 50-60% [20].

o Tu két qua ctia nghién ctru cho thay d6 4m mai truong ban dau 55% 1a phi hop dé A. oryzae phét
trién trén moi truong gao nép:kho dau phong (7:3).

3.3. Anh huédng ciia ti 1é méc gidng

Ar}h huong cua ti 18 mdc gidng dén hoat do enzyme a-amylase sau khi 1én méc bang A. oryzae
duoc thé hién ¢ Hinh 3.
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Hinh 3. Anh huéng cua ti 16 mbc gidng dén hoat d6 enzyme a-amylase
(Cdc chit trén méi dau cét biéu hién sw khdc biét c6 ¥ nghia vé mdt théng ké giita cde mau (p<0,05))

Két qua cho thdy hoat d6 enzyme o-amylase do ndm mdc sinh ra sau 72 gid 1én mbc & nhiét do
30 °C (p<0,05) bi anh hudng boi ti 16 mdc bd sung. Khi ti 16 mde gidng tang tir 0,25% 1én 0,5%, hoat
do a-amylase ting va dat cuc dai khi bd sung 0,5% moc giéng so v6i khoi luong co chét (208,70 + 1,08
Ulg). Tiép tuc tang ti 1é mdc giéng, hoat d6 a-amylase khéc biét khong c6 ¥ nghia (p>0,05) so véi mau
b6 sung 0,5%.

Qua trinh sinh tong hop enzyme phy thude rat 16n boi luong moc bd sung, khi bd sung vao moi
trudng qua it, phai can thoi gian dai dé nam mdc sinh truong, phat trién va tong hop enzyme. Nguoc
lai, bd sung mdc gidng qua nhidu c6 thé dan dén hién tugng thiéu chat dinh dudng cung cip cho ndm
mdc sinh truong [21].

Trong nghién ctru ciia Kassim (1983) ciing cho két qua twong tu, diéu kién t6i vu dé san xuit o-
amylase va glucoamylase boi A. oryzae béng cach sir dung cac ngudn carbon va nito khac nhau, méi
truong 1én men tot nhét khi bd sung 0,5% nim mdc vao mdi truong [22]. Tac gia Nguyén Hlen Trang
va cs (2014) da tién hanh nghién ctru anh hudng cia ti 16 ndm mdc bd sung den qué trinh sinh tong hop
enzyme a-amylase, koji cho hoat d6 a-amylase cao nhat khi bé sung nAm mdc vdi ti 18 0,3% [19]. S&
di ¢ su khac nhau nay c6 thé 1a do mat do bao tir c6 trong bot Hwanggukgyun dugc sir dung trong
nghién ciru nay thap hon nén phai sir dung ti 1¢ cao hon. Theo Nguyén Hoang Loc (2007), tiy vao mat
d6 bao tir co trong mdc gidng ma lugng mbe gidng bd sung dao dong trong khoang 0,2-2% [20].

Trong nghién ciru ndy, ti 16 mdc giéng 0,5% (w/w) bd sung vao mdi truong gao nép va kho dau
phdng phu hgp hon so véi cac ti 1€ con lai.
3.4. Anh huéng ciia nhiét dd va thoi gian nudi ciy

Nhiét d6 va thoi gian nuéi cdy c6 anh huong dén hoat 6 enzyme a-amylase sau khi 1én méc bang
A. oryzae dugc thé hién ¢ Hinh 4.

Két qua cho thiy hoat d6 a-enzyme trong sudt qué trinh 1én moc hon hop gao nép:khé dau phong
(7:3) bi anh hudng ¢6 ¥ nghia (p < 0,05) boi nhiét d6 va thdi gian ndm mée hoat dong. Hoat do enzyme
o-amylase tang lién tuc trong thoi gian tir 24 i dén 72 gid va dat gia tri cuc dai & 72 gid nudi cy. Sau
do, gi tri giam dan & 96 gid. Ca ba nhiét d6 khao st 27, 30 va 33 °C déu tudn theo quy luat nay.
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V& anh hudng cua nhiét do, Kkét qua cho théy nhiét ¢ cang cao, hoat d¢ enzyme tang giam lién
tuc, quy ludt ndy dang & cac mdc thoi gian khao sat, trir hai mdc thoi gian 24 va 48 gio 1a ting dan
nhung khong déng ké. Cu thé, hoat d6 enzyme cao nhét khi 4. oryzae dugc nuéi cay & 30 °C, tiép theo
la33°Cva thép nhét & 27 °C. O thoi gian lén mébc 72 gio, hoat do enzyme cta mau duoc 1én mbe &
30 °C khac biét c6 y nghia (p < 0,05) so v6i cac mau con lai va dat gid tri cao nhat 14 210,80 + 9,52 U/g.
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Hinh 4. Anh huéng ctia nhiét d6 va thoi gian nudi ciy dén hoat do enzyme a-amylase

(Cdc chit trén méi ddu cot biéu hién si khdc biét ¢é ¥ nghia vé mdt théng ké giita cdc mau (p<0,05))

Trong sudt qua trinh mdc sinh truéng va phat trién (0-96 giov), nidm méc c6 sy thay d6i o nét vé
mau sac, cy thé soi ném dai hon, tr mau xanh vang chuyén sang ndu sm [1]. Su thay d6i mau sic nay
cho thdy ndm mdc da tro nén gia. Khi kéo dai thoi gian nuéi cdy dén 120 gio, hoat do enzyme giam
manh. Sy suy giam vé sinh khdi nAm méc cong véi ham lugng chit dinh dudng trong moi truong giam
va sy gia ting cac san pham trao ddi chét 1am thay d6i diéu kién nudi cdy s& dan dén su giam dan cia
hoat 3§ a-amylase [18, 23].

Trong nghlen clru cua Ramachandran et al. (2004) ciing cho két qua twong tu, nhom tac gla da su
dung banh dau dura 1am chét nén dé san xuat enzyme a-amylase bang cach nudi ciy A. oryzae, diéu kién
t6i uwu dé thu dugc hoat do o-amylase dat cyc dai 1a 30 °C trong 72 gi¢ [9]. Sivaramakrishnan er al.
(2007) d4 nghién ciru qua trinh san xuit enzyme a-amylase bang cac phu phim cong-ndng nghiép (SSF)
boi A. oryzae cho hoat 9 enzyme dat cuc dai sau 72 gio u ¢ 30 °C trén cam lta mi [24]. Theo Shah et
al. (2014), khi nudi cdy A. oryzae dé thu nhan enzyme a-amylase, hoat d6 dat cuc dai sau 72 gio nudi
cly (4,255 TU/mL) [25].

Bén canh do, yéu td nhiét do cling 1a mét yéu td quan trong dbi véi su sinh trudng va tao thanh
enzyme a-amylase ctia A. oryzae. Bhanja et al. (2007) bao cdo rang, khi san xut enzyme a-amylase
bang SSF boi 4. oryzae IFO-30103, trong 5 muc nhiét d khao sat 28; 30; 32; 34 va 36 °C, nhiét do
30 °C cho hoat d6 a-amylase cao nhét va dat 12899 U/g [26]. Theo Nguyén Puc Lugng (2004), nhiét
d6 nuoi i thich dé thu nhan enzyme a-amylase dbi v6i ndm soi thudc chi Aspergillus 1a 28-30 °C [5].

4. KET LUAN

Nghién ctru da sir dung kho dau phong két hop Vi gao nép lam chét nén dé san xuat koji giau
enzyme o-amylase bang bot Hwanggukgyun dugc san Xuét tir 4. oryzae, dua ra dugc cac thong s6 thich
hop cho qua trinh sinh truong, phat trién va tich ty enzyme a-amylase c6 trong koji. Cac diéu kién nubi
ciy s& duogc khao sat thém va tién hanh tdi wu héa & nhiing nghién ciru tiép theo nham thu nhan ché
pham enzyme thuong mai ng dung san xuat nuéc cham 1én men tir hat sen.

Loi cam on: Nghién ctru nay do Truong Dai hoc Cong Thuong Thanh phé Hd Chi Minh bao trg va cép
kinh phi theo Hgp dong s6 151/HD-DCT ngay 01/10/2022.
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ABSTRACT

EFFECTS OF SOME FACTORS ON THE ABILITY TO BIOSYNTHESIZE ENZYME
a-AMYLASE IN KOJI PREPARATION PRODUCED FROM A4spergillus oryzae
Tran Quyet Thang, Nguyen Minh Hung, Tran Ngoc Dao, Phan Thi Hong Lien*

Ho Chi Minh City University of Industry and Trade
*Email: lienpth@huit.edu.vn

This study was conducted to investigate several factors affecting the ability to synthesize a-
amylase enzyme in koji preparation produced from Aspergillus oryzae on sticky rice and peanut dried
medium such as the ratio of medium components. Glutinous rice field: dry peanuts, initial
environmental humidity, additional mold rate, temperature and time of culturing 4. oryzae and
providing appropriate culture conditions. a-amylase activity reached a maximum of 210.80 + 9.52 U/g
dry solid when culturing A. oryzae with the following appropriate conditions: medium ratio of sticky
rice:dry peanuts 7:3 (w/w); initial ambient humidity 55%; additional mold rate is 0.5% compared to
substrate weight; temperature 30 °C for 72 hours of culture.

Keywords: a-amylase activity, dried peanuts, sticky rice, Aspergillus oryzae.
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