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ABSTRACT

The manufacture of most fermented sauce involves two fermentation stages - the koji stage
and the moromi stage. Fermented sauce has been widely used as one of the main seasoning
agents in Asian countries. Koji describes the preparation in which selected species of mold
are grown on cooked materials. Koji serves as a source of enzymes that breakdown or
hydrolyze natural plant constituents into simpler compounds. Koji for soy sauce is made
from steamed oyster mushroom (Pleurotus Spp.) and wheat flour addition, with Aspergillus
oryzae used as koji starter. Enzymes produced by Aspergillus oryzae play an important role
in koji stage, which is one of two steps of fermentation process. Using oyster mushroom, the
study aimed to investigate the influence of steaming temperature and time (80, 90, 100°C and
0, 2, 4, and 6 min, respectively) and wheat flour supplement (0, 10 and 20%) on amylase and
protease activities during koji stage. The results showed that the highest activities of amylase
and protease were immediately obtained (0 min — the sample was taken at the temperature
has just reached 90°C) when oyster mushroom was steamed at 90°C and 10% of wheat flour
was added. The highest amylase and protease activities were 37.12 and 8.90 Unit/g of dry
weight. Moreover, increase of enzyme activities on koji correlated with growth of this mold.
The spores of Aspergillus oryzae (growth of mold through the formation of mycelium on koji
surfaces) were formed afier 30 hours of cultivation period. Additionally, the highest amylase
and protease activities were also shown in this stage (62.45 and 13.25 Unit/g of dry weight,
respectively).

TOM TAT

Cong nghé san xudt hau hét cic logi meée cham lén men thuong bao gom hai giai dogn.:
giai doan koji va giai doan moromi. Nude chim lén men ciing la logi thrc phdm duoc sir
dung rong rai nhu mot gia vi chinh ¢ cdc mrdc chau A. Thugt ngiv koji dlen ta qua trinh
chudin bi dong ndm méc o thé phdt trién dieoe trén cdc logi nguyén liéu ndu chin. Koji ciing
chinh la nguon enzyme cé thé phdn gidi hodc thity phdn cdc thanh phan phiec trong thuc vat
thanh nhitng dang don gicn hon. Céc enzyme dugc sinh ra tie nam méc Aspergillus oryzae
dong vai tro quan trong trong giai doan koji. Nghién cuu khdo sat anh huong cua nhiét do
va thoi gian hdp (80, 90, 100°C va 0, 2, 4, 6 phiit, tuong 1mg) nam bao ngu Pleurotus spp.
cimg voi ty 16 bt mi bé sung (0, 10, 20%) dén hoat tinh enzyme amylase va protease trong
giai doan koji. Két qua nghién ciru cho thdy, hoat tinh enzyme amylase va protease cao nhat
(37,72 va 8,90 dvig chat khé, nwong ttng) khi hdp ndm bdo ngw & nhiét dp 90°C tai thoi diém
mdu vira dat dwoe nhiét dé 90°C — 0 phut ciing v6i heong bot mi bo sung 10%. Hon nita, sir
tang hoat tinh enzyme cd lién quan d“en s phdt trién ciia ndm moc. Sw phat trién ciia ndm
méc (thdng qua viée hinh thanh spi ndm trén bé mdt méi truong) dwgc tim thdy ¢ 30 gio
nudi cdy. Ciing trong thoi gian nay, hoat tinh enzyme amylase va protease sinh ra dioc tim
thay cao nhdt, twong ting la 62,45 va 13,25 dv/g chat kho.

Trich dan: Nguyén Thi Ngoc Giang va Nguyén Minh Thiy, 2016. Anh huéng cta diéu kién xir 1y dén kha
nang sinh enzyme amylase va protease tir Aspergillus oryzae trén koji nam bao ngu (Pleurotus
spp.). Tap chi Khoa hoc Truong Pai hoc Can Tho. S6 chuyén dé: Nong nghiép (Tap 1): 147-155.

147



Tap chi Khoa hoc Truong Dai hoc Can Tho

1 GIOI THIEU

Lén men koji 1a budc dau tién trong qua trinh
san xuat nuéc chdm 1én men. Aspergillus oryzae
1a ching ¢ kha ning bién ddi tinh bot thanh duong
tao cho san phiam c6 vi ngot. Nam mdc nay khi
moc c6 mau vang nén dan gian hay goi 1a mbc hoa
cau (Nguyén Duc Luong, 2006). Nam mdc
Aspergillus oryzae 1a tac nhan chu yéu 1én men
trong san xuét nuge twong theo phuong phap vi
sinh vat (N guyen Thi Hlen 2006). Trong qua trinh
1én men koji, nAm mbc Aspergillus oryzae sinh ra
cac enzyme amylase, invertase, maltoase, protease
va catalase c¢6 kha nang phan giai tinh bdt va
protein thanh duong va acid amin, tuong ung
(Ward et al., 2006; Tran Xuan Ngach, 2008). Hon
nita, nAm mdc Aspergillus oryzae c6 kiéu gen dic
trung va dugc xem la mot sinh vat an toan cho san
xuét thuc pham vi khong san sinh dgc té aflatoxin
(Machida et al., 2005).

Trong 1én men truyén thong, 1én men co chat
ran (SSF) 1a thich hop cho nam mdc phat trlen boi
d6 am thap va cho phép cac khuén ty clia nAm xam
nhap vao co chat (Chancharoonpong ez al., 2012).
Do 4m thp trong moi truong ran lam cho vi sinh
vat c6 kha ning san xuat ra enzyme (Ruijter et al.,
2002). Thanh phan méi truong ¢ anh huéng dang
ké dn hiéu qua thu nhén enzyme. Xu 1y nguyén
liéu la giai doan rét quan trong trong qua trinh san
Xut nudc cham 1én men, xu ly tot hay xau s& anh
hudng truc tlep dén chét lugng mdc giong, do ngéu
cua dich, cu6i cung anh huong dén chéat luong san
pham va hiéu sut tan dung nguyén liéu (Ngac Vin
Dau, 1983). Nau chin nguyén liéu gitip cac chat
dam dé dang chiu tic dong cuia cac enzyme trong
mdc hon. Thoi gian va nhiét d6 khi ndu nguyén
liéu ¢6 anh huong dén mau sic va vi cua nudc
tuong thanh phim, thoi gian ndu cang dai nudc
tuong c6 mau cang sam (Nguyén Thi Hién, 2006).
Vi véy, khi hip can chu y dén nhiét d6 hip, thoi
gian hip dé nguyén liéu c6 ham lugng nude thich
hop va mém hoa ddy du. Néu héap voi thoi gian qua
lau va nhiét d6 qua cao thi protein tr¢' thanh chat
ma enzyme khong phan giai dugc va lam cho cac
acid amin bi phan huy. Di véi tinh bot, néu khong
hép dung qui dinh s& khong chuyén thanh dang o
ma 1a dang P lam cho mdc khong st dung duoc
(Ngac Van Dau, 1983). Lya chon ty 1€ bot mi bd
sung s& anh huong dén ham luong cac chit dinh
dudng c6 trong moi truong nudi cdy (ngudn C,
ngudn N, chit cam ung, chit khoang) va anh
hudng toi hoat tinh enzyme dugc tao ra bdi nim
mdc. Bot mi duge phdi tron s€ la nguf)n tinh bot
ma mdc sir dung lam ngudn thirc dn dé sinh truong
va phét trién manh. Sy phat trién manh ciia mdc
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gidng s€ lan 4t cac loai tap mbc khac xam nhép va
phat trién, giap cho d6 thiy phan cao hon.

N&m n noi chung va ndm bao ngu noi riéng 1a
loai thuc phidm c6 gia tri dinh dudng cao, ham
luong protein chi sau thit, cé, bao gém cac acid
amin tan trong nudc va cac acid amin thiét yéu nhu
lysine, tryptophan, cac acid amin chtra nhom luu
huynh. Ndm con giau cac chat khoang va chira mot
lugng 16n cac vitamin quan trong. Thanh phan cac
chat dinh dudng chinh cia mot sb loai nam bao
ngu bao gdm: carbohydrate va protein 1a thanh
phan chinh, chiém tir 70 dén 90% trong luong kho
qua thé, tro~10% chira nhiéu loai chat khoang.
Trong d6, chit béo co6 ham luong thap trong hiu
hét cac loai va dao dong trong khoang 1 - 2% (Lé
Xuéan Tham, 2010).

Hoat tinh enzyme 1a chi tiéu quan trong dé danh
gia kha ning sinh enzyme cia nam mdc
Aspergillus oryzae trén cac modi truong cod cac do
am khac nhau. Muyc tiéu cua nghién ctru la xac 1ap
dugc nhiét do va thoi gian hip nim cung véi ty e
bot mi bd sung phi hop cho moéi truong nudi ciy
Aspergillus oryzae, nham san sinh enzyme protease
va amylase co hoat tinh cao nhat ing dung trong
san xuét nuéc chim 1én men.

2 PHUONG PHAP NGHIEN CUU
2.1 Chuén bi nguyén li¢u cho qua trinh Ién
men koji

Ném bao ngu sau khi thu hoach (tai khu thyc
nghiém Truong Pai hoc An Giang) duoc loai bo
gdc ré, rira sach va 1am rao. Nam bao ngu dugc cit
nho va st dung ngay. Bot mi da dung Meizan dugc
rang vang & 80°C trong 15 phut. Nam mbc
Aspergillus oryzae (0, 02%/nam bao ngu) dugc s
dung (ngudn nay dugc cung cip boi Vién Nghién
clru va Phat trién Cong nghé sinh hoc, Truong Dai
hoc Céan Tho).

2.2 BH tri thi nghiém

Thi nghiém dugc bd tri véi 3 nhan 6 va lap lai
3 1an, bao gdm (i) Nhiét d6 hap: 80, 90, 100°C; (if)
thoi gian hap: 0, 2, 4, 6 phat va (iif) ham luong bot
mi: 0, 10, 20%.

2.3 Phwong phap thuc hién

200 g ndm bao ngu hp & cac nhiét do 80, 90 va
100°C & cac murc thoi gian 0, 2, 4 va 6 phut. Bot mi
rang vang va dugc phéi tron 0, 10, 20% vao nAm
bao ngu di hip. 0,4 g mdc (0,02%) cho vao phbi
tron déu va dem u méc koji & 28 — 32°C. Trong qua
trinh nudéi mdc, hoat o enzyme protease va o—
amylase dugc xac dinh theo thoi gian nudi. Lay
mau sau mdi 6 gid va phan tich hoat do cua
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enzyme protease va oa—amylase. Tién trinh 1y mau
két thtic khi hoat d¢ enzyme giam.

2.4 Cac chi tiéu theo doi

Hoat tinh enzyme amylase (dv/g), hoat tinh
enzyme protease (dv/g) va ham am (%).
2.5 Phuwong phap phan tich

2.5.1 Phuwong phap xdc dinh hoat do enzyme
o—amylase (Ha Duyén Tw, 2013)

Mot don vi hoat d§6 amylase dugc biéu dién
bang lugng men c6 kha ning xuc tac thily phan 1 g
tinh bot trong 1 gio ¢ didu kién nhiét do 30°C va
pH = 4,7 — 4,8. Mat d quang hoc cia dung dich
dugc do trén may so mau véi chidu dai 16p chat
long 1a 1 cm va budc soéng A = 656 nm. Hiéu sd
mat d6 quang hoc giita dung dich kiém chimg va
dung dich thi nghiém s& tuong tng vai lugng tinh
bot da chiu tac dung cua amylase.

2.5.2 Phuong phap xdc dinh hoat dé enzyme
protease (Lé Thanh mai va ctv., 2005)

Phuong phap nay dua trén co so thiy phén
casein boi enzyme co trong dung dich ché pham
nghién ctu. Pinh lugng acid amin dugc tao thanh
trong phan tng thiy phan bang phan tng mau voi
thude thir Folin. Dwa vao db thi chuin cua tyrosin
dé tinh lugng san pham tuong tng do enzyme xiic
tac tao nén. Pon vi hoat d§ protease la luong
enzyme chuyén hoéa duge mot luong caseinat natri
thanh dang khong bi két tia boi acid tricloacetic
twong duong vai 1 pmol tyrosin & 30°C trong thoi
gian 1 phat. Mot mol tyrosin bang 0,181 mg.

2.5.3 Xdc dinh dg am (TCVN 5610 — 2007)

Thyc hie::n bﬁr}g phuong phap géy ma:gu & nhiét
d6 105°C dén khoi lugng khong doi, d6 am W (%)
duoc tinh theo cong thire:

m, )xl 00

m

(06) =

Véi me la ’khéi lugngNma:lu va cde trude khi sdy
(8), mec la khoi luong mau va coc sau khi sy (g)
va m 1a khoi lvgng mau (g)

2.6 Phan tich sb liéu

) S4 lidu dugce thu thap va xu 1y bé‘mg phén mém
thong ké Statgraphics Centrution 16.1, Excel.
3 KET QUA THAO LUAN
) 3.1, Anh huéng ciia nhiét d9 hap, th(‘)'j gian
hap nam bao ngw va ham lugng bot mi bo sung

dén kha nang smh enzyme (amylase va
protease) ciia nAm méc Aspergillus oryzae

So sanh kha ning sinh enzyme ciia nim mdc
Aspergillus oryzae trén cac moéi truong coé cac do
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am khac nhau c6 thé dwa vao hoat tinh enzyme
amylase va protease ctia cidc mau nim bao ngu
duoc xtr ly & cac mic do khac nhau vé nhiét do
hép, thoi gian hip va ty 18 bot mi bd sung. Ham 4m
ctia khéi nguyén liéu, hoat tinh enzyme amylase va
protease sinh ra trong qua trinh 1én men koji dugc
cho 0 Bang 1.

Két qua thu nhan dugc cho thdy trong ciing
nhiét d6 hap va thoi gian hdp nidm bao ngu, khi
tang ty 1¢ bot mi thi ham 4m cua khdi nguyén liéu
giam va thé hién sy khac biét co y nghia (mirc ¥
nghia 5%). Mat khéc, hoat tinh amylase sinh ra
tang cao khi ham lugng bot mi bd sung 10 va 20%
(khong khac biét y nghia ¢ hai ty 1¢ nay) va hoat
tinh protease thé hién cao v6i ham luwong bot mi bd
sung 10% va mau khong bd sung bot mi (0%)
(khong thé hién rd sy khac biét ¥ nghia ¢ muc 5%
gilta hai mirc d6 nay). Khi d6 4m ting cao hon
70% s& lam giam d6 thoang khi, tuy nhién néu do
am thap hon 50% thi s& kim ham sy sinh truéng va
phat trién ctia vi sinh vét cling nhu qua trinh sinh
enzyme (Nguyén Puc Lugng, 2004). Thuc té cho
thdy, khi khong bo sung bot mi, ham dm cua khoi
nguyén liéu luén l6n hon 70%. Do do, ty 1¢ bot mi
b6 sung 10% duge xem 1a phu hop. Két qua nay
cling phu hop v6i tai lidu cua Nguyén Thi Hién
(2006) 1a phdi tron 10% bot mi vao 90% khé dau
va cho thém 60 — 75% nudc so voi khdi lugng trén.

Do am 13 yéu té quan trong trong qua trinh nudi
cdy nam mdc dé thu nhan enzyme. Két qua phan
tich thé hién ddong thoi & Bang 1 cho thdy, ham 4m
ctia khdi nguyén liéu giam khi ting nhiét do hap va
khac biét ¢ mirc y nghia 5% gilta cac mau hap &
80°C so v6i mau hip 90 va 100°C.

Ddng thoi, khi thoi gian hap 1a 4 phut thi ham
am 1a thap nhat va khac biét & ¥ nghia 5% so voi
cac thoi gian hdp con lai. NAm bao ngu 1a loai
nguyén liéu giau protein (30,4 g/100 g nim kho
(FAO, 1972)) nén khi hip dudi tic dung ciia nhiét
s& giam thé tich va trong lugng (L& My Hong,
2005).

Két qua thu nhan cho théiy, hoat tinh enzyme
amylase sinh ra trong qué trinh nuéi mdc cao nhat
& thoi diém ndm hap vira dat nhiét do 90°C (0
phut). Hoat tinh enzyme protease sinh ra cao nhét ¢
nhiét d6 hip 90°C va khac biét c6 y nghia ¢ mirc
5% khi thoi gian hip 1a 0 phut (vira dat nhiét do
can thiét duoc bd tri) va hap 4 phut.

Vi vdy, thi nghiém tiép theo dugc thuc hién voi
cac khoang nhiét d6 50 dén 100°C (cach nhau
10°C) khi mau vira dat dugc nhiét do thi nghiém
v6i ty 18 bot mi bd sung 1a 10%. Két qua phan tich
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duoc thé hién & Béng 2. Hoat tinh enzyme la chi
tiéu quan trong nhat dé danh gia kha ning sinh
enzyme ctia nam méc trén cac méi truong co do
4m khac nhau. Két qua phan tich cho thdy, hoat
tinh enzyme sinh ra (amylase va protease) khi mau
vira dat nhiét d6 hip 1a 90°C 1a cao nhét. Vi vay,
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nguyén liéu dwoc xir Iy & didu kién hip ndm khi
mau vira dat nhiét d6 90°C (ky hiéu 1a 0 phut), ty 1¢
bot mi bd sung 10% 1a méi truong thich hop cho
ndm mbc Aspergillus oryzae phéat trién sinh
enzyme (amylase va protease) vdi hoat tinh cao
nhat.

Bang 1: Him 4m ciia khéi nguyén liéu, hoat tinh enzyme amylase va protease sinh ra theo to hgp cac
nhén to (nhiét d§ hap, thoi gian hap va ty 1€ bot mi bo sung)*

Nghiém Nhiét do Thoigian Bt mi Am (%) Hoat tinh enzyme (dv/g chit khd)

thirc hap (°C) hap (phut) (%) Amylase Protease
1 80 0 0 71,00! 16,551 0,828
2 80 0 10 60,82¢h 27,64" 0,75*
3 80 0 20 57,67 27,26" 0,9820¢
4 80 2 0 82,147 11,85¢ 1,1283bcd
5 80 2 10 69,841 11,88¢ 1,00%¢
6 80 2 20 61,82¢hi 12,759t 1,203bcd
7 80 4 0 77,33 13,66 4, 25ikim
8 80 4 10 63,451 20,83¢°p 7,45"
9 80 4 20 52,51¢ 16,774 4,98
10 80 6 0 79,70P1 8,24° 1,34abed
11 80 6 10 67,94k 17,26' 1,803bedef
12 80 6 20 59,91¢& 15,71 1,72 2bede
13 90 0 0 81,884 13,58¢fe 3,54hikl
14 90 0 10 65,01 36,817 8,90"
15 90 0 20 53,36¢ 34,07¢ 3,271eh
16 90 2 0 74,84™ 19,09 3,95ikim
17 90 2 10 53,31¢ 15,89Mii 3,42¢hik
18 90 2 20 53,07¢ 18,81" 1,93abedef
19 90 4 0 68,51k 21,677 2,26bedefeh
20 90 4 10 56,70¢ 30,66° 541™
21 90 4 20 47,940 32,10t 2,123bedefgh
22 90 6 0 77,32"° 23,634 2,372bede
23 90 6 10 59,65 15,41" 1,78abede
24 90 6 20 54,37¢4 12,08¢ 1,74bede
25 100 0 0 82,62 12,584 2,28bedefgh
26 100 0 10 62,07" 12,824ef 2,(22bedefe
27 100 0 20 52,88¢ 14,238 2,26bedefeh
28 100 2 0 78,23mp 16,621 1,832bcdef
29 100 2 10 60,532 20,53° 2,52 defehi
30 100 2 20 48,94° 11,195 1,7283bede
31 100 4 0 76,89™n 15,66 4,85kim
32 100 4 10 56,00% 10,31° 2,33cdefeh
33 100 4 20 43,42° 14,23¢ 1,873bedef
34 100 6 0 79,51°p 18,51™ 2,85¢fehii
35 100 6 10 65,13 18,71" 1,89abedef
36 100 6 20 52,73¢ 20,98°p ] ,g32bedef
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Bang 2: Thay dbi hoat tinh enzyme amylase va
protease sinh ra khi thay dbi nhi¢t d9 hip
(50 — 100°C) ¢ thoi diém miu vira dat
nhiét d9 thi nghiém, bt mi bo sung 10%

Hoat tinh enzyme (dv/g

Miu ]::[')e(tdc‘; chit kho)

Amylase Protease
1 50 8,852 0,722
2 60 29,40¢ 0,562
3 70 27,05% 0,652
4 80 24,31° 1,002
5 90 38,18¢ 9,37¢
6 100 12,34 2,67°

90
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= 60
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3.2 Thay d6i ham 4m, hoat tinh enzyme
amylase va protease theo thoi gian 1én men koji

Dé tim hiéu rd hon vé& qua trinh 1én men koji,
nghién ctru s& theo doi sy thay d6i ham am cua
khéi méi truong, hoat tinh enzyme (amylase va
protease) sinh ra theo thoi gian 1én men koji ¢ diéu
kién xtr Iy nguyén lidu 12 hap nim & thoi diém mau
vira dat nhiét d6 90°C va ty 1¢ bot mi bd sung 1a
10%. Qua trinh nu6i mdc (hay con goi 1a qua trinh
lén men koji) nham thu nhan chat luong va sd
luong enzyme cao (Nguyén Thi Hién, 2006). Két
qua thu nhén dugc thé hién ¢ Hinh 1, Hinh 2 va
Hinh 3.

30 36 42 48 54 60

Thon gian nuo1 moc (g10)

Hinh 1: Thay d6i ham 4m ciia khéi koji trong qua trinh nudi méoc

70
60
50
40
30
20
10

0

&

Hoat 46 amylase (dv/g)

0 6 12 18 24

30 36 42 48 54 60

Thot gian nuo1 moc (g1o)

Hinh 2: Thay doi hoat d9 amylase trong qua trinh nudi méc

14
2 12
310
=% 8
€ 6
= 4
T 2

0

0 6 12 18 24

30 36 42 48 54 60

Thor gian nuo1 moc (g10)

Hinh 3: Thay déi hoat d protease trong qua trinh nudi méc
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Két qua thé hién & Hinh 1 cho thdy ham 4m cua
khéi méi truong giam dan theo thoi gian nudi mdc.
Trong khi d6, dir li€u duoc trinh bay ¢ Hinh 2 va 3
lai cho thiy hoat tinh enzyme amylase va protease
sinh ra ting nhanh chong va dat cao nhit & thoi
diém 30 gio clia qua trinh nudi méc. Sau d6, hoat
tinh enzyme giam dan. Hoat tinh enzyme amylase
sinh ra cao nhat 1a 62,45 dv/g, clia enzyme protease
1a 13,25 dv/g, twong (mg v6i ham am khdi nguyén
lidu 14 68,26%. Két qua nay ciing phit hop véi tai
liéu cua Ngac Van Dau (1983), Lé Ngoc Tu
(2002), Nguyén Puc Luong (2004), Nguyen Thi
Hién (2006) 1a d6 4m thich hop dé ndm méc
Aspergillus oryzae hinh thanh enzyme la 60 — 68%

54 gio

48 gid
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va thoi gian sinh enzyme cao tur 30 — 42 gi¢d. Do
do, thoi gian nudi modc duoc xac dinh 1a 30 gio dé
nam moc Aspergillus oryzae sinh enzyme (amylase
va protease) cé hoat tinh cao.

3.3 Susinh truwéng va phit trién ciia nAm
moc Aspergillus oryzae trong qua trinh 1én men
koji

Su gia tang hoat tinh enzyme cling lién quan
dén sy sinh truong va phat trién cia ndm mbc
Aspergillus  oryzae (Chancharoonpong et al.,
2012). Su sinh trudng cia ndm mbc Aspergillus
oryzae & cac ty 18 bd sung bot mi khac nhau (0, 10,
20%) duoc thé hién ¢ Hinh 4, Hinh 5 va Hinh 6.

60 gid

Hinh 4: Sy phit trién ctia mbc Aspergillus oryzae theo thoi gian nudi méc & miu doi chirng (khong bo
sung bt mi)

Hinh 4 cho thiy trén méi truong ddi chimg
(khong c¢6 bd sung bot mi), & 18 gio nudi ciy bat
dau xuat hién _nhimg dém tréng trén moi truO'ng
Nhung dom trang xuat hién nhiéu hon 0 nhimg gio
nudi cdy tiép theo va su bung to clia ndm mdc rat
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it. Nhirng dém tréng bién mit & 54 gid nudi ciy.
Quan sat khong thay ¢6 su hinh thanh bao tor & cac
mau moéi truong ddi chimg (khong b6 sung bot mi).
Hinh 5 va Hinh 6 cho thiy khong c6 sy hinh thanh
soi ndm ciing nhu bao tr & 18 gid nudi cdy. Soi
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nam bat dau moc & 24 gid nudi cdy va ¢ 30 gid thi
soi nam lan ra rong trong khoi mdi trudng co bd
sung 10 va 20% bot mi. Bao tir nAm médc chuyén
mau vang hoa cau bit dau ¢ 48 gio nudi ciy. Két
qua nay cho thiy rang, sy hinh thanh soi ndm va
bao tir co lién quan dén sy sinh enzyme ciia ndm
mdc va lién quan dén ty 1 bot mi bd sung. Tinh
bot 1a ngudn carbon ctia nhiéu chung vi sinh vat
sinh tong hop enzyme (Nguyén Pirc Lugng, 2004).
Mit khac, két qua thong ké & Bang 1 cho thay hoat
tinh enzyme sinh ra cao & ty 1¢ bot mi bo sung
10%. Sy hinh thanh soi ndm, bao tr va hoat tinh
enzyme cao déu duoc tim thdy & 30 — 48 gid nudi
cdy. Két qua ciing dugc chimg minh tuong tu trong
thi nghiém cua Narahara et al. (2012). Ly do da
dugc bao céo rang, chu ky vo tinh hoac h1nh thanh

48 gio 54 gio
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bao tir ¢6 lién quan dén viée san xuit chit chuyén
hoa thir cdp, nhu enzyme va acid hitu co (Ward et
al., 2006). Bén canh d0, su phat trién ciia nAm mdc
ciing cho thiy mbi quan hé twong phan véi do am.
Nam mdc Aspergillus oryzae sit dung nudc trén bé
mit khdi méi truong dé sinh trudng va tao ra soi
nam, hinh thanh bao tir (Lwong Dic Pham, 2010).
Su tao bao tir 1a hién tugng khong mong muén vi
thudng lam giam hoat tinh enzyme. Su tao enzyme
cuc dai thuong két thic khi ndm mdc bat dau sinh
dinh bao tir (N guyen bure Luong, 2004). Nhu vy,
sy phat trlen cua nam moc (thong qua viée hinh
thanh soi nidm trén bé mat moi trudng) trén moi
trudng bo sung tinh bot 10% va enzyme sinh ra co
hoat tinh cao nhat dugc tim thiy ¢ thoi diém 30 gio
ctia qua trinh nudi céy.

60 gio

Hinh 5: Sy phat trién ciia moc Aspergillus oryzae theo thoi gian nudi mde véi lwgng bot mi bd sung 10%
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48 gio

54 gio
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Hinh 6: Sy phat trién ciia moc Aspergillus oryzae theo théi gian nudi mde véi lwgng bot mi bd sung 20%

4 KET LUAN

Hoat tinh enzyme 1a chi tiéu quan trong dé danh
gia kha ning sinh enzyme cia nim mdc
Aspergillus oryzae trén cac moi trudong ¢ cac do
4m khac nhau. Két hop diéu kién xur Iy nidm bao
ngu véi ham lugng bot mi bd sung nhim xac dinh
duge méi truong thich hop dé nudi cdy ndm mébe
Aspergillus oryzae sinh trudng va phat trién sinh
enzyme amylase va protease c6 hoat tinh cao. Khoi
koji thu dugc trong giai doan nay dugc sir dung
t1ep tuc trong qua trinh 1én men moromi dé rat
ngan giai doan thuy phan trong san Xuit nudc
cham 1én men tir ndm bao ngu.
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