HOA HOC - CONG NGHE THUC PHAM

KHAO SAT CAC YEU TO
ANH HUGNG PEN KHA NANG SINH
ENZYME o-AMYLASE CUA CHE PHAM
NAM MOC ASPERGILLUS ORYZAE
TREN MOI TRUONG PAU PO

® HOANG THI MAI UYEN - NGUYEN TRONG HIEU - PHAN THI HONG LIEN

TOM TAT:

Ché& pham sinh hoc tit nAm mdc Aspergillus oryzae c6 chita nhiéu hé enzyme quan trong nhu

amylase, protease, pectinase, c6 hoat tinh cao va khong sinh ddc t6 aflatoxin, dudc tng dung

rong rdi trong nhiéu linh vuc, dic biét 1a cong nghé thuc phaAm. Nghién cttu nay khio sit 4nh

hudng clia cic yéu t& nhu nhiét do va thdi gian hip dau dd, ty 1é bS sung ché pham ndm mdc dén

khd ning sinh enzyme a-amylase, tir d6 &ng dung vao quy trinh sin xuit s6t ddu dé. K&t qua thu

dudc nhiét dd va thdi gian hdp dau dé thich hgp gitip nAm mdc sinh enzyme a-amylase & miic
cao, cu thé 1a dat 107,04 dv/g khi hap 110°C dudc sinh ra bdi ch€ phdm nim méec MK2, thdi gian
hap dau dd 10 phit dat 113,15 dv/g va hoat d6 enzyme dat 115,30 dv/g khi bS sung ché phdm
ndm mdc véi ty 1& 0,5% so v6i khdi lugng nguyén lidu.

Tu khéa: enzyme o-amylase, A. oryzae, diu d6 kho.

1. Dit van dé

Aspergillus oryzae 13 mot loai vi nAm dang si
c6 thé tdn tai trén nhiéu moi trudng nhu: ngd manh,
gao, dau tuong... [1]. Pic diém cla A. oryzae 1a giau
enzyme ndi bao (amylase, protease, pectinase...). A.
oryzae 12 mdt loai c6 kha ning sinh tdng hdp dugc
enzyme amylase hoat tinh cao trong mdi trudng
ban rin theo phuong phdp nudi cdy bé mit. Nho
kha ning sinh t6ng hgp dugc enzyme amylase c6
kha nang phan giai tinh bot nén A. oryzae dugc Gng
dung nhiéu trong mot s& nganh sin xudt nhu: 1én
men nhu miso (b0t dau nanh), shoyu (nuGc tuong),
tane-koji (mach nha gao), douche (ddu nanh den
1én men v6i mudi). A. oryzae c6 thé sinh trudng,

phét trién va sinh enzyme trén nhiéu mdi trudng
khdc nhau, cdc diéu kién mdi trudng khdc nhau sé&
4nh hudng dé€n khd ning sinh trudng, phat trién va
sinh enzyme ctia ching [1].

Enzyme amylase la enzyme quan trong trong
qué trinh phan hiy héa hoc tinh bot, v6i sadn phadm
thiy phan chinh la maltose va maltotriose [2].
Amylase c6 thé thily phan dudc tinh bot da hd héa
va ca tinh bt chua hd héa, thudc nhém enzyme
thily phan va la chdt xdc tdc phan gidi lién k€t ndi
phan t& trong polysaccharide véGi sy tham gia ctia
nudc [2]. Ngay nay, d€ sdn xuit enzyme amylase
ngudi ta thudng st dung phuong phdp 1én men
ban rin (SSF) gitip cho nAim mdc phdt trién va
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cho phép khuin ty cia ndm (hay sgi ndm) xam
nhap vao cd chat. Ngoai ra, viéc x 1y nguyén
liéu truSc giai doan 1én mdc 1a vd cling quan
trong, xtt ly t6t hay x4u s& dnh hudng truc ti€p
dén chat lugng sdn phdm va hiéu suit tin dung
nguyén liéu. Trong d6, nau chin nguyén liéu gitp
céc chat dé dang chiu tdc dong bdi enzyme, dic
biét1a tinh bot né€u hap & nhiét dd qud cao va thdi
gian qué lau s& din d&n tinh bot khong chuyén
thanh dang o ma 13 dang B lam ndm mdc khong
st dung dugc ngudn dinh dudng nay va gidm kha
ning sinh enzyme [3]. Lua chon ty 1& b3 sung
nim mdc cling dnh hudng dén khad niing sinh
enzyme, khi b8 sung lugng nAm mdc vdi ty 1& phi
hgp sé lam ting kha niing sinh téng hgp enzyme
va thu dugc enzyme cao nhit. Khi b3 sung véi ty
1& qué thap 1am cho ndm mdc phat trién yé&u, lic
d6 céc vi sinh vat tap nhiém phat trién manh va
14 4t sy phét trién ctia nAm mdc [4]. Mic khéc,
bd sung véi ty 1& qua nhiéu lam ting nhanh sinh
khdi, lugng oxy cung cip khdng dd, thi€u hut chi't
dinh dudng din d&n sy canh tranh vé chit dinh
dudng 1am cho nAm mdc gidm kh3 ning sinh
enzyme [5]. Do vay, can lua chon ty 1& giita ch&
phd&m mdc giong va nguyén liéu sao cho sau khi
nudi moc ta thu dugc ham lugng enzyme cao [6].
Tuy thudc vao mat do bao ti c6 trong mdc gidng
ma lugng mdc gidng bé sung dao dong trong
khoéng 0,2-2% [4].

Pau dé (Vigna angularis var. angularis) 1a mot
loai cAy ho dau dudc trong & nhiéu noi trén thé gidi,
12 ngudn cung cAp nhiéu tinh bot, protein dé& tidu
héa va cdc chat dinh dudng thi€t y&u [4] c6 kha
ning ti€p thu cao nhd huong vi thanh nha, dé chiu,
giau dinh dudng va giau tinh bdt, protein. La mot
ngudn cung cAp tinh bot kha thi, tinh bdt clia dau dd
¢6 chirta mdt lugng 16n tinh bot khdng, khong gay
anh hudng dang ké cho lugng dudng trong mau sau
bita dn. Pau dd con chia nhiéu chit xo va cac
nguyén td vi lugng phong phii cho sitc khde cd thé
nhu sit, canxi, phdt pho. Ham lugng phdt pho,
mangan, luu huynh, coban va niken trong vo hat
dau dd cao hon so v6i ddu xanh va dau den [8].

Trong nghién citu nay, ching téi st dung cac
ch& phdm nim mdc Aspergillus oryzae nuodi ciy
trén moi truong dau dé kho. Muc dich cta nghién
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citu 1a x4c 1ap dugc nhiét do, thdi gian hip dau doé
cling vdi ty 1& bd sung ché phim nim médc phit hop
vao mdi trudng nudi cdy, nhim sin sinh enzyme
amylase c6 hoat tinh cao nhat, tr d6 ¢ng dung vao
trong san xuét sot dau do.

2. Nguyén véat liéu va phuong phap nghién
ciu

2.1. Nguyén li¢u

Pau dé khd Xuan Hong dudc san xuat tai Cong
ty TNHH Thuong mai Xuan Hong, 119-205
Nguyén Th4i Hoc, phudng Pham Ngii Lao, quén 1,
Thanh phd Hd Chi Minh va dudc mua tai Coop
Food, 93 Béic Ai, phudng Tan Thanh, quan Tin
Phii, Thanh ph& HO Chi Minh.

BOt mi Meizan mua tai ctra hang Biach Hoéa
Xanh, dudng Nguyén DO Cung, phudng Tay
Thanh, quan Tan Phd, Thanh phd H6 Chi Minh.

Cic ch&€ phim nim mdc Aspergillus oryzae
thuong mai diing d& sin xuat tuong, nudc tuong
truyén thong dudc mua trén thi trudng.

2.2. Héa chdt va thiét bi

Héa chat stt dung trong nghién cttu gdm tinh bot,
Iot, Acid acetic, Natri acetat, Acid clohydric.

Thiét bi va dung cu chinh st dung trong nghién
cttu gdm ti sy Memmert UNI10, ti hiit khi doc
Fume Hood, cin dién tif PA2102 Ohaus, cdn phan
tich PA241 Ohaus, thiét bi do quang phd ngoai kha
ki€n Jasco V-630

2.3. Phuong phdp nghién citu

2.3.1. Thi nghié¢m 1: Anh huédng ciia nhiét dé hdap
ddu dé dén chdt luong cam quan va khd nding sinh
enzyme o-amylase

25 g dau dd hap & cac nhiét do 100, 110 va
121°C trong thdi gian 15 phiat. Bot mi rang vang va
dugc phdi tron 10% vao dau dé da hap, diéu chinh
dd 4m 50% va bd sung ch& phim nam mdc 1% so
v6i khoi lugng nguyén liéu, tron déu va dem G mdc
& nhiét d moi trudng. Trong qud trinh nudi mdc,
hoat dd enzyme a-amylase dugc x4c dinh sau 72
gid nuoi cdy. Tién trinh 14y mau két thdc khi hoat
d6 enzyme gidm.

2.3.2. Thi nghi¢m 2: Anh hudng ciia nhiét do hdp
ddu dé dén kha niing sinh enzyme o-amylase

25 g dau dd hap & cdc nhiét do dat dugc & két
qua thi nghiém 1 trong thdi gian 5, 10, 15, 20 va 25
phit. Bot mi rang vang, dugc phdi tron 10% vao
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dau dé da hap, diéu chinh do am 50%, b6 sung 1%
ché& phAm ndm mdc so v6i khdi lugng nguyén lidu,
tron déu va dem 4 mdc & nhiét 6 moi trudng.
Trong qud trinh nudi mdc, hoat do enzyme a-
amylase dugc xdc dinh sau 72 gid nudi cdy. Ti€n
trinh 18y mau k&t thic khi hoat dd enzyme giam.

2.3.3. Thi nghi¢m 3: Anh huéng ciia ty 1é b sung
ché phdm ndm moc dén khd ndng sinh enzyme o-
amylase

25 g dau doé hap & cdc nhiét do va thdi gian dat
dugc & thi nghiém 1 va 2. B6t mi rang vang, dudc
phéi tron 10% vao dau dd da hap, didu chinh do 4m
50% va bd sung 0,25; 0,5; 0,75; 1,0 va 1,25% ché&
phim nim mdc so vdi khdi lugng nguyén lidu, tron
déu va dem G mdc & nhiét dd moi trudng. Trong
qud trinh nudi mdc, hoat dd enzyme o-amylase
dugc xédc dinh sau 72 gid nudi cdy. Tién trinh 1dy
mau k&t thic khi hoat dd enzyme gidm.

2.3.4. Phuong phdp phdn tich

Phuong phap xdc dinh hoat luc enzyme
a-amylase [9]:

Mot don vi hoat do amylase dudc biéu dién
bing lugng men c6 kha ning xic tdc thiy phan 1 g
tinh bot trong 1 gid  diéu kién nhiét d6 30°C va pH

=47 - 4,8. Mat d6 quang hoc cia dung dich dugc do
trén may so mau v6i chiéu dai 16p chat1éng 1a 1 cm
va budc séng A = 656 nm. Hiéu s6 mat do quang
hoc giita dung dich kiém chitng va dung dich thi
nghi€ém s& tuong tng v4i lugng tinh bot da chiu tac
dung ctia amylase.

2.4. Xt ly s6'ligu

S& liéu dugc thu thap va xi 1y thong ké bing
phan mém MiniTab 19. Bi€u dd dugc vé& bing phan
mém Microsoft excel 2019.

3. K&t qua va ban luan

3.1. Anh hubng ciia nhiét do hép dau dé dén
chat lugng cam quan va khd ndng sinh enzyme
a-amylase

Anh hudng ctia nhiét do hdp d€n cau trdc, trang
thdi, mau sic, mii vi clia du dé va kha ning sinh
enzyme a-amylase clia cdac chiing mdc tuong
thuong mai khi hdp & cdc nhiét do: 100, 110 va
121°C dugc trinh bay & Bang 1, Hinh 1 va Hinh 2.

Qua k&t qua phan tich cAm quan clia dau dd sau
khi hap thé hién & Bang 1 va Hinh 1. K&t qua cho
thdy miu diu dudc hap & nhiét do 100, 110 va
121°C c6 sy khac nhau vé ciu tric, trang thai, mau
sdc va mui vi. Khi hat dau dugc hap & nhiét do

B&ng 1. Anh hudng ctia nhiét dé hdp dén cdm quan cia dau dé

Nhiét 4o C4u tric Trang thai Mau, mui v|
100°C Hat truong nd it B& mat lang, hat cling, khong nuit Mau dd tuci, mui thom nhe
110°C Hat truong né to BE& mat lang, hat mém, hat nuit Mau d6, muUi thom ndng, vi béo nhe
121°C Hat truong nd to BE& mét lang, hat mém, hat nit Mau nau den, mui thom néng, vi béo nhe

Hinh 1: Bdu dé sau khi hép & cdac nhiét dé khéc nhau
(b) 110°C,

(@) 100°C,

(¢) 121°C
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Hinh 2: Anh hudng cla nhiét dé hép déu dé dén khd ndng sinh enzyme a-amylase
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100°C hat truong nd it, hat con ctiing khong bi nit,
hap & 110°C va 121°C hat truong nd t6t lam ting
kich thudc clia hat, hat dau sau hap dat trang th4i
mém va v hat bi nift c6 miii dic trung clia dau dd
sau hap. Tuy nhién, khi hip & 121°C mau sic vé hat
bi sim lai, hat bi khd va t6i mau.

So sdnh khd nidng sinh enzyme o-amylase
(Hinh 2) ctia cdc ch€ phdm nim mdc khi hiap ddu
dé & 100, 110 va 121°C. K&t qud thu nhan dudc
cho thdy trong cling diéu kién mdi trudng nudi
cay, khi ting nhiét do hap dau dd thi hoat tinh
enzyme o-amylase cé sy khic biét c6 y nghia
(mtc y nghia 5%). Hoat tinh a-amylase dat cao
nha't khi ddu dé dugc hap & nhiét dd 100 va 110°C
dat 101,65 va 107,04 dv/g dugc sinh ra bdi chiing
MK2 (khong thé hién sy khéic biét y nghia & mic
5%). Tuy nhién, khi ting nhiét do hap 1én 121°C
hoat tinh enzyme a-amylase gidm c6 su khdc biét
y nghia § mdc 5% giita cdc mau hap & 110 va
121°C. Nhiét do hap c¢6 dnh hudng dén khd ning
sinh enzyme amylase, ting ham lugng nudc trong
dau va 1am mém héa dau. Pong thdi khi lugng
nim moc sung biing nhau nhung hoat tinh enzyme
a-amylase clia MK2 cao hon cdc ching mdc
tuong con lai. Piéu nay cho thAy mdi chliing nim
moc déu c6 mot diéu kién sinh trudng va moi
trudng nudi cdy khdc nhau. Moi trudng diu dé
phit hgp cho sy sinh trudng va phat trién clia
ching nim mdc MK2 nén hoat do enzyme a-
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Nguon: Nhém tdc gid thuc hi¢n

amylase sinh ra cao nhit. Con chling nAm mdc
MK1, MK3 va MK4 diéu kién va mdi trudng nudi
cd'y dau dd khong thich hop cho su sinh trudng nén
hoat d6 enzyme a-amylase sinh ra thap. K&t qua
ctia Nguyén Thi Ngoc Giang va cs da chi ra ring,
khi hdp ndm bao ngu & nhiét do 90°C hoat tinh
amylase dat dugc 1a 37,72 dv/g [3]. Vi vay, cdc thi
nghiém ti€p theo sé& st dung ch€ ph&m ndAm mdc
MK2 véinhiét do hap dau dé 110°C.

3.2. Anh huéng ciia thoi gian hap ddu dé dén
khd ndng sinh enzyme a-amylase

K&t qua Hinh 3 thu nhan dugc cho thdy, trong
cung nhiét do hap dau dé, khi ting thdi gian hap
5, 10, 15, 20 va 25 phiit thi hoat do amylase c6 sy
khac biét c6 y nghia (mdc y nghia 5%). Hoat do
amylase sinh ra ting dan va dat cao nhat khi hdp &
thdi gian 10 phit c¢6 sy khdc biét c6 y nghia 5% so
véi thdi gian 5, 15, 20 va 25 phat. Médt khéc, hoat
dd amylase gidm khi hdp & thi gian 15, 20 va 25
phiit, c6 su khdc biét y nghia 5%. Piéu nay cho
thdy, thdi gian hap dau dé c6 4nh hudng d&€n kha
ning sinh enzyme amylase, thdi gian hdp cang
ting enzyme sinh ra cang giam. Khi hap diu do &
thdi gian 10 phiit thi cAu tric tinh bdt van con giit
& dang o, khi ting thdi gian hap c4u tric tinh bot
bit diu chuyén tir dang o (d& tiéu héa) sang dang
B (khé tiéu héa) 1am cho nAm mdc khong sit dung
dudc tinh bt va din d&€n khd ning sinh enzyme
amylase bi giam [10]. Vi vy, d€ giif tinh bot &
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Hinh 3: Anh hudng cla thdi gian hép déu dé dén khd ndng sinh enzyme a-amylase
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Ngudn: Nhém tdc gid thic hi¢n

dang o gitip cho nAm mdc dé dang sttdung va sinh  ndm mdc bd sung viao d€ thu dugc hoat do

enzyme amylase cao thi thdi gian hap 10 phiit 1a amylase cao nhat cling 12 mot van dé can gidi
phil hgp d€ két thic thi nghiém. quyét. Khio sat 4nh hudng clia ty 1& nAm mdc bd
3.3. Anh hung ciia t5 1¢ b sung ché phdmndm  sung dao dong tir 0,25 d&€n 1,25% thu dugc k&t
moc dén khd ndng sinh enzyme a-amylase qua trinh bay & Hinh 4.
Nghién citu vé 4nh huéng clia ty 1&é nAm mdc K&t qué Hinh 4 cho thdy, trén moi trudng dau dé

dudc ti€n hanh véi diéu kién nhiét dd hdp 110°C  khi ting ty 1& nAm mdc nudi ciy tir 0,25% dén
trong 10 phiit. Ty 1& ch&é phdm ndm mdc b3 sung  1,25% hoat d6 amylase ctia ch€ pham ting din va
vao moi trudng nudi cdy ciing 13 mot trong nhitng  dat cuc dai khi b3 sung 0,5% ch& phaAm nim mdc,
tiéu chi quan trong dnh hudng dé€n kha ning sinh  ¢6 su khéc biét véi mic y nghia 5% so vdi cac ty 1é
trudng va phat tri€n cia nAm md&c. Chon ty 1&  mdc con lai. Khi ting ty 1& mdc tir 0,25% 1én 0,5%

Hinh 4: Anh hu8ng cua ty 1é ché phdm ndm méc dén khd ndng sinh enzyme a-amylase
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Ngudn: Nhém tdc gid thuc hién
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hoat do enzyme ting 1,13 lan va dat 115,30 dv/g.
Tuy nhién, khi ting ty 1& nAm mdc ting lén tir 0,75,
1,0 va 1,25% hoat d6 amylase ctia ch€ phim gidm
dan va dat 100,90 dv/g & ty 1& 1,25% gidm 1,14 1an
so V@i gié tri cyc dai.

Diéu nay c6 thé gidi thich do thi€u hut chat dinh
dudng va moi trudng sinh trudng, khi lugng nim
moc dugc ting 1én nhung mdi trudng nudi ciy
khong thay d6i, ham lugng dinh dudng cung cip
khong di cho sy sinh trudng va phat trién cia nAm
moc lam cho nAm moc khong hip thu ddi dinh
dudng &nh huéng dén khd ning sinh enzyme
amylase [5]. Trong nghién cttu ctia Tran Quyét
Thing va cs di bd sung 0,5% nim mdc d€ thu nhan
enzyme amylase hoat do cao [6]. Ngoai ra, mat do
bio i ¢6 trong ch€ pham nAim mdc ma lugng mdc
b3 sung vao giao dong khodng 0,2 d&n 2% [11]. Vi
vay, d€ moi trudng cé thé cung cap diy dd dinh
dudng cho sy phat trién clia nAm mdc thi ty 1& bd

Loicam on:

sung ch€ phim nim méc 0,5% 1a phit hgp d€ thu
nhdn enzyme amylase cao.

4.Kétluan

Hoat tinh enzyme 12 chi tiéu quan trong d€ danh
gia kha ning sinh enzyme ctia ch€ phdm nim mdc
Aspergillus oryzae trén mdi trudng dau do kho. K&t
hgp diéu kién xit Iy dau dd vé6i nhiét do hap, thai
gian hap va ty 1& b6 sung ch€ phdm nim mdc
Aspergillus oryzae thich hgp vao mdi trudng nudi
cdy tao diéu kién thuan Igi cho nim mdc sinh
trudng, phat trién va sinh enzyme amylase cao. K&t
qua nghién cu da thu dugc hoat luc enzyme
amylase cao khi nudi ciy ché€ phdm nim moc MK2
trén moi trudng dau dd khi hap & nhiét do 110°C
trong thdi gian 10 phiit v6i ty 1& ch& phAim nAm mdc
b6 sung 0,5% so v6i khdi lugng nguyén ligu. K&t
qué nghién citu 12 budc dau cung cAp mot s thdong
tin cd ban vé 4nh hudng ciia diéu kién xir 1y dau dd
tir d6 12 tién dé cho c4dc nghién citu ti€p theo W

Nhém tdc gid tran trong cam on Truong Pai hoc Cong Thuong Thanh phé Hé Chi Minh da hé tro
kinh phi va tao diéu kién vé co sé vdt chét giip chiing téi hoan thanh nghién citu nay theo hop dong sé

183/HD-DCT.

TAILIEU THAM KHAO:

1. X. P.Lé (2001). Gido trinh vi sinh vat cong nghiép. Nha xuft bin Xay dung Ha Noi, Ha Noi.

2.N.D. Lugng, C. Cudng, N. A. Tuyét, and L. T. T. Tién (2004). Cong nghé enzyme. Nha xuét ban Pai hoc Qudc
gia Thanh pho H6 Chi Minh.

3. Giang N. T. N. and Thity N. M. (2016). Anh hu6ng ctia diéu kién xir I§ d€n kha ning sinh enzyme amylase va
protease tir Aspergillus oryzae trén koji nAm bao ngu (Pleurotus spp.). Tap chi Can Thd, vol. Nong nghiép 2016,
147, doi: 10.22144/ctu.jsi.2016.033.

4.N.T. V. Anh (2016). Nghién cttu k§ thuat nudéi moc san xuat tir ch& pham Aspergillus oryzae S2 nhiim ci thién
chatlugng tuong Nam Pan. Tap chi Nong nghiép va Phat trién nong thon, s6 9.

5.Tinh N. V. and Ha N. T. (2015). Khdo sdt moi trudng nudi cAy nAm Aspergillus fumigatus ET3 d€ ting hi¢u suat
san sinh phytase. Tap chi Khoa hoc Pai hoc Cin Tho, 37.

6. T. Q. Thing, N. M. Hung, T. N. Pao, and P. T. H. Lién (2024). Anh hudng ctia mot s& y&u t& d&n khé ning sinh
tong hgp enzyme a-amylase trong ché pham koji sin xuat tir Aspergillus oryzae, 10.

7. K. Yang et al. (2015). Genome sequencing of adzuki bean (Vigna angularis) provides insight into high starch

and low fat accumulation and domestication. Proceedings of the National Academy of Sciences, 112(43), 13213-
13218, doi: 10.1073/pnas.1420949112.

8. Y. Wang et al. (2022). Nutritional Composition, Efficacy, and Processing of Vigna angularis (Adzuki Bean) for
the Human Diet: An Overview. Molecules, 27(18), doi: 10.3390/molecules27186079.

350 $6 18 - Thdng 8/2024



HOA HOC - CONG NGHE THUC PHAM

9.L.T.Mai, N. T. Hién, P. T. Thiiy, N. T. Hiing, L. T. L. Chi (2006). C4c phuong phap phan tich nganh cong nghé
1én men. Nha xui't ban Khoa hoc va K§ thuat Ha Noi.

10.N. V. Dau (1983). Ché& bién diu nanh v lac thanh thifc in gidu protein. Nha xuit ban Nong nghiép, 1983.

11. H. L. Nguyé&n (2007). Gio trinh nhdp mon cdng nghé sinh hoc. Pai hoc Hué.

Ngay nhan bai: 3/6/2024
Ngay phan bién danh gia va sia chira: 17/6/2024
Ngay chap nhan ding bai: 5/7/2024

Thong tin tdc gia:
1. HOANG THI MAI UYEN
2.NGUYEN TRONG HIKU

3. PHAN THI HONG LIEN
Truong Pai hoc Cong Thuong Thanh phé Hé Chi Minh

INVESTIGATING THE FACTORS AFFECTING
THE PRODUCTION OF a-AMYLASE BY THE MOLD
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ASBTRACT:

Bioproduct from Aspergillus oryzae mold contains many important enzyme systems such as
amylase, protease, and pectinase, with high activity and no aflatoxin production, and is widely
applied in various fields, particularly in food technology. This study examined the effects of
factors such as red bean steaming temperature and time and the ratio of mold bioproduct
supplementation on the production of a-amylase during the red bean sauce production
process. The results showed that the appropriate red bean steaming temperature and time
could help the mold produce a-amylase enzyme at a high level, specifically reaching 107,04
dv/g when steamed at 110°C by the MK2 mold bioproduct. A steaming time of 10 minutes
achieved 113,15 dv/g, and enzyme activity reached 115,30 dv/g when supplementing the mold
bioproduct at a ratio of 0,5% compared to the material weight.
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