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Tom tit:

N4am méc Aspergillus 1a mot trong nhirng chi nAm dwoc ting dung rong rai trong nhiéu linh vue, dic biét trong cong
nghé ché bién, cong nghé san Xuét enzyme, béi né c6 kha nang tong hop nhiéu loai enzyme nhlr amylase, lntertase,
protease, pectlnase Nghién ctru nay khao sat kha nang sinh tong hop protease ciia mot 50 chiing nam moc trong
suu tap glong ciia Trung tdm Vi sinh vt cong nghiép, Vién Cong nghiép Thuc pham Tir 10 chiing nim méc thudc
chi Aspergillus khong sinh aflatoxin, két qua sang loc cho thiy, 5 chiing ¢é kha ning sinh tong hop protein thip, 2
chiing cho kha néng sinh protease trung binh va 3 chiing cho kha néng sinh protease cao. Két qua khao sat hoat tinh
protease theo thoi gian nudi ciy cho thiy, chiing A. oryzae CNTP 5043 cho hoat tinh protease cao nhit & 72 gio, dat
645,6 Ul/g; tlep theo 1a A. oryzae CNTP 5027 sau 96 gio’ nuéi cay dat 535,5 Ul/g va A. oryzae CNTP 5082 dat 408,5
IU/g sau 72 gio nudi ciy. Nhw vy, 3 chiing nim mdc thé hién tiém niing 16n trong viéc tao ché pham enzmye thé tng
dung trong ché bién thye phim. Cac chiing nay sé dwoc lwa chon dé nghién ciru sdu hon nira cac diéu kién phit hop
dé san sinh enzyme vé6i hoat tinh cao.

Tir khéa: ching nim méc Aspergillus, hoat tinh enzyme protease, sinh tong hgp enzyme protease.

Chi s6 phén logi: 1.6

mbc Aspergillus, mot sb loai dugc sir dung phd bién trong
cac san pham truyén thdng & cac nude chiu A phai ké dén
la A. oryzae, A. sojae, A. niger... |3, 4] Céc loai nAm mdc
nay duoc sir dung trong quy trinh ché blen nhiéu san pham
truyen thong nhu: nudc tuong, nudc mam, cic san pham
thuy phan tr ca giau dam. Ching thuong dugc st dung dudi
dang ché pham enzyme tho dé thuy phén protein thanh axit

Mé dau

Enzyme 1a chia khoa quan trong cta rat nhiéu phan tng
thuy phén, duoc g dung rong rii trong nhiéu linh vuc, dic
biét 1a trong nganh ché bién thyc pham. Ngudn cung cip
enzyme phd bién nhat hién nay 1 tir vi sinh vat, boi nhitng
vu diém ndi troi cua chung nhu: san lugng 16n, sinh san

nhanh trén méi trudng don gian, ré tién, cho hoat tinh thuy
phan cao [1]. Mét trong nhitng nhém enzyme dugc ung
dung rong rii trong thyc tién 12 enzyme protease. Protease
1a enzyme xtic tic qua trinh thuy phan lién két peptit (-CO-
NH-)n trong phén tir protein va polypeptit cho san phim
cubi cung 1a cac axit amin. Protease dugc st dung nhiéu
trong mot sd nganh san xuat nhu: ché bién thuc pham, y
té, néng nghiép... Cﬁng nhu mot sé nhom enzyme khéc,
protease co nguon goc tor vi sinh Vat la phong phi nhat.
Protease c6 thé tim thdy & vi khuan, nAm mdc va xa khuan.

Trong cac loai nAm mdc thi chi Aspergillus 13 mot trong
nhitng chi nAm c6 tng dung réng réi trong nhiéu linh vuc, dic
biét 14 img dung trong cac nganh cong nghé ché bién, cong
nghé 1én men, cong nghé san xuét enzyme, bai Asperillus co
kha ning sinh ra nhidu loai enzyme nhu: amylase, intertase,
protease, pectinase... [2]. Trong hon 200 loai thudc chi nim
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amin.

Pa dang hod cac dang san phdm thyc pham, sir dung
cac chung ndm méc c6 loi nhu cac loai ndm méc 4. oryzae,
A. sojae... 13 mot trong nhitng hudng phat trién ciia nganh
cong nghiép ché bién ¢ Viét Nam. Trong nghién ctru nay,
v6i muc dich phat trién san pham du du 1én men st dung
cac ching nam mdc c6 loi thude chi Aspergillus, ching toi
d4 nghién ctru tuyén chon dugc cac chung ¢ kha niang sinh
tong hop protease cao dé lam tién dé cho cac nghién ciru
tiép theo.

Vat liéu va phuong phap nghién ciiu
Nguyén li¢u va dia diém nghién ciru

Thi nghiém dugc tién hanh tai Trung tdm Hod sinh thuc
pham, Vién Cong nghiép Thuc pham. 10 ching ndm mdc



s Khoa hoc Tu nhién

Investigation of protease
biosynthesis of some molds
of the genus Aspergillus

Thi Minh Khanh Nguyen', Thi Trang Nguyen',
Hong Quang Le', Thi Lan Anh Pham?’

!Center of Food Biochemistry, Food Industries Research Institute
’Faculty of Biology, University of Science,
Vietnam National University, Hanoi

Received 15 April 2020; accepted 12 June 2020
Abstract:

Aspergillus species is one of the genera widely used in
many fields, especially in food processing and enzyme
production. Because, Aspergillus can produce many
enzymes such as amylase, invertase, protease, and
pectinase. This study examined the protease biosynthesis
capacity of some mold strains from the collection of
the Center for Industrial Microbiology, Food Industry
Institute. From 10 selected strains of Aspergillus genus,
unable to produce aflatoxin after the preliminary
selection process, the result exhibited 3 separate groups:
0S strains with low protein biosynthesis, 02 strains for
average protease fertility, and 03 strains for high protease
production. The results of the protease activity survey
indicated that 4. oryzae CNTP 5043 strain showed the
highest protease activity at 72 hours and reached 645.6
Ul/g, followed by A. oryzae CNTP 5027 with 96 hours of
culture reached 535.5 Ul/g, and A. oryzae CNTP 5082
reached 408.5 Ul/g after 72 hours of culture. Thus, 3
strains demonstrated great potential in creating crude
enzyme preparations for food processing. These strains
will be selected for further study of suitable conditions
for enzyme production with high activity.

Keywords: activities of protease enzyme, biosynthesis of
protease enzyme, strain of A. oryzae.

Classification number: 1.6
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dugc phéan 1ap va luu trir tai Trung tdm Vi sinh vat cong
nghiép, Vién Cong nghiép Thuc phim. Céc ching nim
mdc dugce lwa chon 1 nhirng chung khong ¢6 kha ning sinh
aflatoxin va an toan cho sir dung trong thuc pham duoc ky
hiu l1a: 4. niger CNTP 5014, 4. sojae CNTP 5026, A. sojae
Sakaguchi Yamada CNTP 5048, 4. sojae f. Sp. flavoviridis
Ohmasa CNTP 5048, 4. sojae CNTP 5027, A. oryzae CNTP
5039, A. oryzae CNTP 5042, A. oryzae CNTP 5043, A.
oryzae CNTP 5081, A. oryzae CNTP 5082.

Hoa chat va mai trwong nudi cdy vi sinh vdt

Céac hoa chat chinh dwoc sir dung trong nghién ctru
gdm: agar, ethanol (Viét Nam), peptone (Merck), glucose,
caserzin, NaCl, Na,CO,, HCI, Na,HPO,, KH,PO, (Trung
Quoc), Coomassie Brilliant Blue R-250 (Merck), dung dich
tricloacetic acid (TCA, HIMEDIA), thudc thir Folin, tyrosin
(HIMEDIA).

Maéi truong PDA (11) ¢6 thanh phan gdm: 200 ml dich
chiét khoai tay (4°Bx), 20 g glucose, 20 g agar va nudc cat.

Moi truong ban rin nudi ciy ndm mdc: 70% bot ngd
manh, 30% bt my (ngé manh dugc mua tai cho khu vuc
Thanh Xuén, Ha No6i v6i do am 16%; bot my hiéu Meizan).

Phwong phap nghién ciru
Phuwong phap vi sinh vat:

Khao sat mot s6 dic diém sinh trudng cua cac ching
ndm méc duogc lua chon: cac chung ndm méc duoc nudi
cdy trén moi trudng PDA. Khuin lac ndm mdc sau 3 ngay
nudi cay dugc cdy chuyén, giit gidng trén mdi truong PDA
va bdo quan trong tu lanh thuong (4-6°C). Quan sat su phat
trién ctia khudn lac va vi soi nam bang kinh hién vi quang
hoc (Lieca DM2700M) véi vat kinh 40X.

Tuyén chon so bd cac ching nim médc ¢6 kha ning sinh
tong hop protease cao: kha ning sinh tong hop protease
dugc danh giad dya trén su thuy phan casein trong moi truong
casein-aga. Thi nghiém st dung chit chi thi Coomassie
Brilliant Blue R-250 (CBB R-250). Panh gia kha nang
sinh tong hop protease bang cach so sanh duong kinh vong
phan giai casein trén moi truong casein-agar. Cac chung co
duong kinh duong thuy phan cang 16n thi kha nang sinh
tong hop protease cang cao va nguoc lai. Cac ching nam
mdc sau khi kich hoat dwoc nudi cdy trén dia petri, bang
moi truong PDA trong 2-3 ngay, ¢ nhiét do 30+=1°C. Sau
d6, bd sung nudc cat va lic déu dia petri dé thu dich huyén
phi bao tir ndm véi mat do 10° CFU/ml [5]. Méi trudng
casein-agar dugc chuin bi véi cac thanh phan sau: glycerol
0,5%, cao ndm men 0,3%, NaCl 0,5%, agar 2% va casein
1%. Cac thanh phin méi truong trir casein dugc pha voi
nudc ct, casein dugc pha bang cach dun séi cach thuy trong
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dém Sorensen dén tan hoan toan, bo sung vao dung dich cac
thanh phan con lai va dinh mic cho du lugng méi truong
can dung, chinh pH méi trudng vé 5 [6]. Mbi trudng duge
hép khtr tring va db ra dia petri, dung dung cu duc 15 trén
dia thach (duong kinh 4 mm). B6 sung 0,3 ml dich huyén
phu c6 chira bao tir cac chung ndm méc d duoc chuén bi &
trén, nudi o nhiét d§ 30+1°C trong 24 gid. Sau d6 nho dung
dich Coomassie Brilliant Blue R-250 1én bé mit thach, dé
trong 2 gid. Po duong kinh vong thuy phan va vong phat
trién nAm méc (mm). Pudng kinh thuy phan = Puong kinh
vong Halo - Puong kinh khuén lac [7].

Phuwong phap hoa sinh:

Xac dinh hoat tinh protease ciia cac ching nim mdc:
hoat d¢ enzyme dugc xac dinh dua trén kha ning thuy phan
casein boi enzyme co trong ché phdm nghién ctru. Hoat do
protease dugc xac dinh dya theo phuong phap Anson (1938)
va Folin cung cong su (1929) véi co chat 1a casein [8, 9].

Sinh khéi ndm méc sau khi nudi cdy trén moi truong ban
ran (70% ngd manh, 30% bot my) duoc say ¢ 40°C trong 6
gid, 1am nguoi trong binh hut 4m, bao gbi va bao quan lanh

[10].

Can 1 g mau, nghién min va thém vao 50 ml nudc cit.
Lic hdn hop dé trich ly enzyme (té¢ do 180 vong/phut, trich
ly trong 30 phut). Loc hdn hop dé thu dich trich ly, bao quan
& 4°C dé phan tich. Chuén bi phan mg thuy phan bang cach
ldy 1 ml dung dich enzyme, b6 sung vao 2 ml dung dich
casein 2% (casein pha giéng nhu trinh bay trén, thay doi
theo ndng d6 yéu cau), u ¢ nhiét o 30°C trong 10 phut dé
phén tng thuy phan xay ra. Phan tmg két thiic bang cach bo
sung 5 ml dung dich tricloacetic acid (TCA) 5% (dé bat hoat
enzyme va két tua chat khong dugc thuy phan), lic déu, dé
& nhiét do phong trong thoi gian 10 phit, loc két tua, thu
dich. Dung dich thu duoc dung dé lam phan @ng tao mau
v6i thudc thir Folin 0,2 N ¢6 mét Na,CO, 6%. Cho 1 ml dich
loc enzyme va 4 ml Na,CO, 6% lac déu. Sau do, cho thém
1 ml thuoc tht Folin 0,2 N lac déu, gitt 30 phut ¢ nhiét do
phong. Tién hanh do mat do quang (OD) ¢ budc séng 750
nm dé xac dinh hoat d¢ protease [10].

Don vi hoat d protease 1a lugng enzyme chuyén hoa
dugc mot lugng casein nattri thanh dang khong bi két tia
boi acid tricloacetic tuong duong voi 1 mmol tyrosin ¢ 30°C
trong thoi gian 1 phut [11].

Hoat d¢ protease dugc tinh dua vao duong chuin tyrosin
y=0,0086x+0,55 v&i R*=0,978, trong d6 y 1a mat do quang
cua dich enzyme thuy phan do ¢ budc song 750 nm; x 1a
ndng dd tyrosin (mmol/ml). Tinh hoat d6 protease ctia 1 mg
mau theo cong thirc:
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pmol tyrosin x 8 x50

prmease (U / ) - txm

Trong d6: pmol tyrosin dugc tinh ra tir duong chuan; 8:
téng thé tich toan bo hdn hop phan ung (1 ml enzyme + 2 ml
casein + 5 ml TCA); 50: d6 pha loang ché pham (L=50 ml);
t: thoi gian dé enzyme tac dung véi co chit (10 phiat); m:
khéi lugng mau ché phim dem di xac dinh hoat tinh (m=1
g). Cac thi nghiém lap lai 3 lan va léy gia tri trung binh.

£ 2 ~ 2 a
Ket qua va thao luan

Nghién ciru mét so dac diém cia cdc chung nam moc
duwoc chon loc

10 ching ndm méc dugc tuyén chon trong bd suu tap
gidng ctia Trung tim Vi sinh vat cong nghiép, Vién Cong
nghiép Thuc phém. Céc chung nam méc duoge lua chon la
nhitng chung khong sinh aflatoxin. Cac ching dugc khao
sat so bo vé mot sé dic diém hinh thai va dic diém phat
trién trén moi truong thach PDA. Céc chung dugc lya chon
da sb 1a cac ching thudc loai 4. oryzae, s6 con lai thudce
loai A. sojae va A. niger. Muc dich cta nghién clru 1a sang
loc cac chung ndm mdc pht hop dé sir dung cho qua trinh
nghién ctru quy trinh c6ng nghé san xuat san phérn du du lén
men giau hoat chat chong oxy hod. Mot s6 dic diém phat
trién va mau sic khuan lac dugc thé hién ¢ bang 1.

Bang 1. Mat s6 dic diém cua cac chiing nAm méc.

- . 2 Thoi gian
STT Tén loai Tén chiing });21 dl‘im /UL EL xudt hién bao
phan lap lac N
tir (ngay)
1 A. niger CNTP 5014 Nga Xam tr{ing 3
2 A. sojae CNTP 5026 ViétNam  Vangndu 2
3 A. sojae CNTP 5027 Hungari Xanh den 1
4 A. oryzae CNTP 5039 Nga Xanh réu dam 3
5 A. oryzae CNTP 5042 VigtNam  Vangnau 2
6 A. oryzae CNTP 5043 Nhat Ban Xanh réu 3
A. sojae
7 Sakaguchi CNTP 5048 NhatBan  Vangnau 2
Yamada
A. sojaef. sp.
8 Flavoviridis  CNTP 5049 Viét Nam Xanh den 1
Ohmasa
9 A. oryzae CNTP 5081 Nhat Ban Xanh réu 2
10 A. oryzae CNTP 5082 Trung Qubc Vang niu 2

Trong tong s6 10 chung nAm mdc nghién ctru da s6 cac
chung déu c6 mau sic khuén lac 14 vang ndu hodc xanh réu.
Pay la nhitng mau sic dic trung cho nhing khuan lac ciia
cac ching nam mdc thudc cac loai nhu 4. oryzae, loai A.
sojae va A. niger. Hinh anh dai dién ctia mot s6 ching nim
méc duoc thé hién & hinh 1.
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A. oryzae CNTP 5043
[/} Big
Wi ; "’
A. oryzae CNTP 5082

Hinh 1. Hinh anh khuan lac va vi soi cia mét sb chiing ndm méc
trén mai trwong PDA, théi gian 3 ngay.

A. oryzae CNTP 5042

Tuyén chon so by cdac chung nam moc co khda nang
sinh tong hop protease cao

Hoat tinh ciia enzyme protease co thé dugc danh gia
bang su xuat hién cia vong thuy phan xung quanh vong
phat trién ctia nAm méc nhur trinh bay ¢ phan phuong phap
[12]. Két qua thu duoc vé dudng kinh thuy phan cua 10
chung ndm méc trén moi trudng bd sung 1% casein duogc
thé hién & hinh 2.

CNTP 5082
CNTP 5081
CNTP 5049
CNTP 5048
:Eu CNTP 543
= CNTP 5042
& CNTP 5030
CNTP 5027
CNTP 5026
CNTP 5014

0 2 4 6 8 10 12
D-d (mm)

Hinh 2. Bwong kinh thuy phan cia 10 chiing ndm méc trén méi
trwong bé sung 1% casein.

Két qua ¢ hinh 2 cho thdy, cac chung nim mdc duoc
phan chia thanh cac nhém khac nhau dya vao hiéu sé D-d (D
- duong kinh vong phén gidi bén ngoai; d - duong kinh vong
phat trién ctia ndAm men). D-d: <5 mm - kha ning phan giai
protease yéu; D-d: 5-7 mm - kha ning phan giai protease
trung binh; D-d: >8 mm - kha phan gidi protease manh.

Tir két quia danh gia so bo kha ning thuy phén casein cua
10 chung ndm méc cho thay, duong kinh thuy phéan cia cac
chung bién thién tir 2 &én 12 cm. C6 5 chung ¢ kha ning
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thuy phan casein thp 1a cic chung: CNTP 5081, CNTP
5049, CNTP 5042, CNTP 5039 va CNTP 5026. C6 2 chung
thé hién kha nang thuy phén casein trung binh 1a cac ching:
CNTP 5048 va CNTP 5014. C6 3 ching cho kha nang thuy
phan casein & muc cao la cac chung: CNTP 5082, CNTP
5043 va CNTP 5027.

Nghién ciru khd ndang sinh t(fng hop protease cua 3
chiing ndm méc cé khd ning sinh enzyme cao ky higu la
CNTP 5082, CNTP 5043 va CNTP 5027

Phuong phéap kiém tra hoat tinh enzyme protease dya
vao kha nang thuy phan casein va tao V(‘)ng halo quanh
khuan lac 1a phu’ong phap phé bién ding dé danh g1a sang
loc cac chiing nAm mdc, vi khuan c6 kha nang sinh tong hop
protease da dugc nhiéu tac gia trong nude va nudc ngoai sir
dung [6, 7, 12]. Sau khi danh gia so bd, cac ching nAm mdc
da duoc phan chia thanh cac nhom riéng biét, ching nam
mdc trong nhom cho kha ning thuy phan casein cao sé dugc
tiép tuc nghién ctru danh gia hoat tinh enzyme protease.
Hinh anh vong thuy phan casein cua cac chung thugc nhém
¢6 kha nang thuy phén casein cao duoc thé hién ¢ hinh 3.

Hinh 3. Hinh anh vong thuy phéan casein cua cac ching thudc
nhém cé kha nang thuy phan casein cao.

Ddnh gid hogt tinh enzyme ciia cdc chiing ndm méc A.
oryzae tuyé:n chon dwgc co hoat tinh protease cao nhat ky
hiéu CNTP 5027

Tir két qua danh gia hoat tinh protease ctia 3 chiing ndm
mdc da duoc phan nhom so bo cho thdy, theo thoi gian nudi
ciy hoat tinh protease ctia cic ching c6 su bién doi rd rét.
Dbi v6i chung ndm mdc CNTP 5027 thoi gian nudi cdy cho
hoat lyc protease dat cao nhat (1a 535,5 Ul/g) & 96 gio, hoat
lic protease bt dau giam khi tiép tuc nudi dén 120 gio. D6i
v6i 2 chung con lai 1a CNTP 5043 va CNTP 5082, thoi gian
dé hoat luc protease dat cao nhét lai 1a 72 gi0 nuoi céy (1§n
luot 1a 645,6 Ul/g va 408 Ul/g). Néu tiép tuc giir dén 96 gio
s€ giam hoat luc ciia enzyme protease. Su sut gidm hoat luc
protease dién ra manh mé & ching CNTP 5043. Két qua
nghién ciru vé anh huong cua thoi gian nudi cdy dén hoat
d6 protease ciia cac chung nim méc ciing di dugc nhom tac
gia Duong Thi Huong va Nguyén Hién Trang (2018) khao
sat v6i sy két hop cua 2 chung A. oryzae KZ3 va A. awamori



HK1, da chira ré“mg hoat d9 protease dat cuc dai ¢ thoi gian
nudi cay 1a 72 gio [10].

—— CNTP 5027
CNTP 5043

400 —e— CNTP 5082

Hoat dé protease (UL/g)
th
(=]
(=]

24 48 72 . 926 120
Théi gian nudi cay (gid)

Hinh 4. Anh hwéng cia thoi gian nuéi cdy dén hoat d6 protease
cuia cac chung nam moc.

Két qué hinh 4 cho thay, trong 3 chiing ¢6 kha nang sinh
tong hop protease cao thi ¢ chiung A. oryzae CNTP 5043 ¢o
hoat luc protease cao nhat (645,6 Ul/g), tiép theo 1a ching
CNTP 5027 (535,5 Ul/g) va ching cho hoat luc protease
thip nhat 1a CNTP 5082. Két qua nay ddi chiéu lai voi két
qué tuyén chon so bd & phén trén 1a hoan toan phi hop.

Tur 10 chung ndm méc duoc lya chon dé nghién curu, sau
qué trinh khao sat so bo kha ning sinh tong hop protease
da lya chon dugc ra 3 chung c6 kha nang thuy phan protein
cao. Ba chung nam mdc duoc danh gia hoat do protease theo
thoi gian nudi cdy, két qua cho thiy hoat do protease ting
dan ¢ thoi diém 48 t6i 72 gio va dat hoat do cao nhat ¢ 72
gi0. Khi kéo dai thoi gian nudi céy 1én toi 96 gio, hoat Iyuc
protease giam xuong Nhu vy, v6i muc tiéu lya chon cac
chung ndm méc cho kha ning sinh tong hop protease cao
ta co thé lwa chon 1 trong 3 ching: A. oryzae CNTP 5043,
A. sojae CNTP 5027 va A. oryzae CNTP 5082 (trong d6 tot
nhét 1a ching A. oryzae CNTP 5043, véi thoi gian nudi cdy
l1a 72 gio dat hoat luc enzyme protease la 645,6 Ul/g) .

TAI LIEU THAM KHAO

[1] Nguyen Thi Thao va Quyen Dinh Thi (2004), “Anh hudng
cac yéu t6 moi truong 1én qua trinh sinh truéng va sinh téng hop
protease cua chung Serratia sp. DT3”, Tap chi Cong nghé sinh hoc,
2(2), tr.205-226.

TAP CHI

HOA HOC

ONG NGHE I} Nam 62(11) 11.2020

Khoa hoc Tu nhién n—

[2] Luong Dirc Phdm (2004), Cong nghé vi sinh vdt, Nha xuit ban
Nong nghiép.
[3] S.B. Hong, D.H. Kim, R.A. Samson (2015), “Aspergillus

associated with Meju, a fermented soybean starting material

for traditional soy sauce and soybean paste in Korea”, Journal
Microbiology, 43(2), pp.218-224.
[4] B. Mousavi, M.T. Hedayati, N. Hedayati, M. Ilkit, S.

Syedmousavi (2016), “Aspergillus species in indoor enviroments
and their possible occupational and public health hazards”
Current Medical Mycology, 2(1), pp.36-42.

, Journal

[5] S. Shivakumar (2012),
of an acid protease from a local Aspergillus sp. by solid substrate

“Production and characterization

fermentation”, Archives of Applied Science Research, 4, pp.188-199.

[6] Trin Thanh Truc va Nguyén Vin Mudi (2015), “Tuyén chon
cac dong ndm mdc Aspergillus niger sinh tdng hop protease hoat tinh
cao”, Tap chi Khoa hoc Trieong Pai hoc Can Tho, 41, tr.12-20.

[7] Nguyén Thi Ha va Nguyén Chau Sang (2014), “Phan lap,
tuyén chon va dinh danh vi khuan san xuét protease kiém tinh ngoai
bao tir dat”, Tap chi Khoa hoc Truong Dai hoc Can Tho, 35, tr.56-64.

[81 M.L. Anson (1938), “The estimation of pepsin, trypsin, papain
and cathepsin with heloglobin”, Journal of General Physiology, 22,
pp-79-89.

[9] O. Folin, V. Ciocatteu (1929), “On tyrosine and tryptophan
determination in protein”, Journal of Biological Chemistry, 73, p.627.

[10] Duong Thi Huong va Nguyén Hién Trang (2018), “San
xuét ché phdm Aspergillus oryzae két hop Aspergillus awamori HK1
¢6 kha nang sinh protease cao trén mdi truong ban rin (ngd manh -
bot my)”, Tap chi Khoa hoc Pai hoc Hué: Ky thudt va Cong nghé,
2A(127), tr.55-68.

[11] Nguyén Thi Ngoc Giang va Nguyén Minh Thuy (2016),
“Anh huong cua diéu kién xir Iy dén kha ning sinh enzyme amylase
va protease tir Aspergillus oryzae trén koji ndm bao ngu (Pleurotus
spp.)”, Tap chi Khoa hoc Truong Pai hoc Can Tho, 1, tr.147-155.

[12] M.A.M. Abdalla, A.M. Mohamed, T. Katikya (2018),
“Isolation and screening of extracellular protease enzyme from funfal
isolates of soil”, Journal of Pure and Appled Microbiology, 12(4),
pp-2059-2067.

31



