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ABSTRACT

Twenty seven strains of black fungi isolated from the peels of citrus fruits
(oranges, lemons, grapefruits), apples and figs, and 2 control strains grew
on casein agar (0.5 % glycerol, 0.3 % yeast extract, 0.5 % NaCl, 2% agar
and 1 % casein w/v at pH 5) to evaluate their proteolytic activities. The
results showed that those strains could efficiently secrete protease when
they grew on casein agar. Among these isolates, 4 strains (namely N;, R,
Ry, Sa, which were isolated from the peels of Citrus lemon - “chanh num”,
Citrus maxima - “Nam Roi” pomelo and Citrus nobilis - “cam sanh”)
were screened based on the average clear zone diameters (d) which were
larger than 10 mm, and the ratio of clear zone diameters (d) to colony
diameter (D) ranging from 0.62-0.65. The highest protease activity (1.26 £+
0.16 U/mL) was observed when the combination of 2 strains Sa; and Ry,
with the ratio of 1:3 respectively, fermented for 2 days in liquid culture,
using Czapeck Dox with 1% casein as substrate. The identification
by sequencing of 28S rRNA gene revealed that 2 selected isolates, Sa; and
Ry, had 99 + 100% identity to Aspergillus niger.

TOM TAT

Hai muoi bay (27) dong nam soi den c¢é nguon goc tir vé cdc logi qua
citrus (cam, chanh, buci), tao, sung va 2 dong Aspergillus niger doi chitng
dirge ching vao méi truong agar — casein (glycerol 0,5 %, dich chiét ndm
men 0,3%; NaCl 0,5 %, agar 2 % va casein 1 %, w/v o pH 5) de danh gia
kha nang sinh protease. Két qua cho thdy tat ca cdc dong nam khao sat
déu cé kha nang tiét ra protease khi phat trién trén moi truong agar —
casein. Trong do, 4 dong nam (ky hiéu Ni, R;, Ry, Sa> c6 nguon goc tir
chanh nim, budi Nam roi va cam sanh) dwoc tuyén chon dia trén tylé
duwong kinh vong thuy phan casein (d) lom hon 10 mm va ty ¢ giita duwong
kinh vong thity phin casein (d) va dwong kinh vong phdt trién cia ndm
méc (D) déu tir 0,62-0,65. Sy két hop ciia 2 dong Say va Ry véi 1y 16 1:3
cho két qua sinh tong hop protease tot nhdt, hoat tinh protease sau 2 ngdy
Ién men long trong méi truong Czapeck Dox ¢6 bé sung 1% casein lam co
chdt cam tmg la 1,26+0,16 U/mL. Ky thudt gidi trinh tw gene 28S rRNA
ciing dwgc dp dung dé nhan dién hai (2) dong Sa; va Ry két qud cho thay,
2 dong nay déu thugc Aspergillus niger véi mirc dp dong hinh 99 ~ 100%.
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1 PAT VAN BE

Enzyme 1a chét xic tic sinh hoc dang dugc sir
dung rong rai trong nhiéu nganh cong nghiép khac
nhau. Nhu cdu vé enzyme ngay cang ting do hiéu
qua cua chiing dem lai. Trong do, cac loai enzyme
vi sinh vat ¢6 nhiéu wu diém hon enzyme dong vat
va thyc vat do ching c6 hoat tinh thuy phan cao
hon va san luong 16n hon. Bén canh do, ngudn
cung cdp enzyme nay 6n dinh, khong phu thudc
theo mua va vi sinh vat sinh truéng nhanh trén moi
truong don gian, ré tién (Nguyén Thi Thao va
Quyén Dinh Thi, 2004). Khoang 2% vi sinh vat
trén thé gidi di dwoc thir nghiém 1a c6 enzyme
(Padmavathi, 2013).

Protease (con goi 1a proteinase hoac peptidase)
la nhém enzyme xtic tdc cho phan ng thiy phan
lién két peptide (-CO-NH-) ciia chudi polypeptide.
Protease chiém khoang 60% thi truong enzyme
cong nghiép (Rao et al., 1998), trong dd, protease
tir vi sinh vat chiém khoang 40% tong s6 enzyme
duoc ban trén toan thé gioi (Godfrey and West,
1996). Nghién ciru tong hop protease tir vi sinh vat
& Viét Nam van dang duoc tién hanh hon thap nién
qua, tuy nhién nhitng két qua dat duoc trong linh
vuc ndy van chua dap ung dugc viéc mé rong quy
md san xuit va tng dung ciia nhém enzyme nay
trong doi song.

Aspergillus niger 1a dong nam sgi phan bo rat
rong rdi trén nhiéu loai co chat ty nhién va trong
céac san pham nong nghiép (Pansear et al., 2010)
dugc biét dén voi kha nang sinh tong hop nhiéu
loai enzyme, trong do6 co protease (Paranthaman et
al., 2009). Viéc tuyén chon dugc dong nim mdc
phu hop véi didu kién moi truong & Viét Nam,
giup thuc day su tong hop enzyme mong mudn
dong vai tro rat quan trong, 1a co s¢ budc dau cho
viéc x4c dinh tinh chét va nghién ctru kha nang ng
dung cua protease vao thyc té. Chinh vi vy, myc
tiéu cua nghién ciru 1a tuyén chon dong nam mbe
ban dia phu hop cho qua trinh sinh tong hop
protease dat hi¢u qua.

2 PHUONG PHAP NGHIEN CUU

2.1 Phuwong tién nghién ciru

Thi nghiém dugc tién hanh tai B6 mon Céng
nghé Thyc pham, Khoa Nong nghiép va Sinh hoc
Ung dung, Truong Pai hoc Can Tho.

Téng cong 27 dong nam mdc mau den di duoc
phén lép tur vo cac loai qua citrus, tdo va sung, da
xé4c dinh tinh chit (Trdn Thanh Truac, 2013), dugc
trit mau tai Phong thi nghiém Bo mon Cong nghé
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Thuc phém, Khoa Nong nghiép va Sinh hoc Ung
dung, Trudng Pai hoc Can Tho. Cac dong nim nay
déu da dwoc thir nghiém so bo cho thay co kha
nang sinh truong t6t va c6 kha nang sinh protease.

Ky hiéu cua cac dong nim mdc theo ngudn
phén 1ap tir cam sanh (2 dong: Sa,, Saz), cam soan
(1 dong So,), hanh (1 dong Hj), budi da xanh (1
dong X3), buoi Nam roi (2 dong R; va Ry), chanh
gidy (2 dong G, va Gy), chanh niim (1 dong N)),
tdo Red Delicious (4 dong Rei, Rei, Res, Res), tdo
Gala (4 dong Ga;, Gay, Gas, Gas), téo ta (4 dong:
Tl, Tz, T3, T4), sung (5 d(‘)l‘lg Sl, S3, S4, Ss, S(,).

Hai dong d6i chimg dugc chon lwa 1a dong
Aspergillus niger R92 dugc phan lap tir ging, co
nguén géc tr truong Pai hoc Lomonosov, Nga va
dong Aspergillus niger, ky hiéu V dugc phan lap
tir dat, dwoc trir mau tao Vién Nghién ciu va
Phat trién Cong nghé sinh hoc, Truong Pai hoc
Can Tho.

2.2 Phwong phap nghién ciru

2.2.1 Phwong phap phan tich va do dac cac
chi tiéu

Tuyén chon dong A. niger ddc hiéu déi véi
protease: Kha nang sinh protease dugc danh gia
dua trén su thuy phan casein thong qua dudng kinh
cia vong thiy phan casein dwa vao chit chi thi
mau Coomassie Brilliant Blue R-250 (Shivakumar,
2012).

Lén men long sinh tong hop protease: sit dung
mdi truong Czapeck Dox c6 1% casein voi thoi
gian 1én men 48 gi¢ (Coral et al., 2003).

Xac dinh hoat tinh protease: Xac dinh ’bellng
phuong phap ACP (CD: 60743) trén nguyén tac

Protein + H,O —protease  y, neptide

Su hién dién cua peptide dugc do Iuong nhu
duong lugng tyrosine sinh ra bang phwong phap
quang phd & budc séng 660 nm. Trong d6, mot don
vi hoat tinh (U) dugc dinh nghia 1a luvgng enzyme
tuong ng v6i su bién doi mau ciia mot microgam
tyrosine sinh ra tir sy thiy phan protein (casein) do
protease trong thoi gian mgt phut ¢ nhiét d 37°C
vapH 2,7.

2.2.2 Phwong phdp do dac va xir 1y 56 liéu

Céc thi nghiém dugc bb tri ngau nhién, lap lai it
nhit 3 lan. Thong sé tuong tng véi két qua khao
sat da lga chon tur thi nghiém trudc duoc st dung
1am nhén t6 c¢6 dinh cho thi nghiém ké tiép. S6 ligu
duogc thu thap va xir 1y bang phan mém théng ké
Statgraphics Centurion 15.2 va phin mém Excel.
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Phan tich phuwong sai (ANOVA) va kiém dinh
Duncan hay LSD d¢€ két luan vé su sai khac gilra
trung binh cac nghiém thuec.
2.3 BH tri thi nghiém
'2.3.1 Thinghiém 1: Khdo sat so by dong nam
moc dac hiéu cho qua trinh sinh tong hop protease

Thi nghiém dugc thyc hién véi muc tiéu phan
nhoém va tuyén chon cic dong nidm mdc co kha
nang tao ra protease dua trén viéc do dudng kinh
vong thuy phan casein trén moi truong casein -
agar. Kha nang sinh protease dugc danh gia dya
trén sy thily phén casein thong qua duong kinh cua
vong thiy phén casein véi su nhan biét dua vao
chdt chi thi Coomassie Brilliant Blue R-250
(Shivakumar, 2012).

Céc dong ndm mbc khao sat dugc nudi ciy trén
dia petri voi moéi truong PDA, sau 2-3 ngay, O
nhiét d6 30 + 2°C. Sau dé, cac dong nim nay dugc
pha thanh dung dich huyén phii bao tir nAm véi mat
s6 10% cfu/mL (Shivakumar, 2012). Moi truong
thach v6i pH 5 gdm cac thanh phin chinh 1a
glycerol 0,5%, dich trich ndm men 0,3%, NaCl
0,5%, agar 2% va casein 1%. Moi truong trén duoc
dun tan chay va cho vao cac dia petri, sau d6 dung
khoan nut duc 16 trén dia thach (duong kinh 3
mm). Chiing vao mdi 16 0,1 mL huyén phu bao tir
nidm (mat s6 105 cfu/mL) da chuan bi, t & nhiét do
30 + 2°C. Sau 24 gi¢ u, nho dung dich Coomassie
Brilliant Blue R-250 1én bé mat thach, dé yén 2
gi0. Po duong kinh vong thuy phén casein (d, mm)
va duong kinh vong phat trién ciia ndm mdc
(D, mm).

Viéc chon lya cac dong ndm mdc ¢ kha nang
tong hop protease cao dua vao dwdng kinh vong
thuy phan casein.

2.3.2 Thinghiém 2: Khdo sdt kha néang két
hop ciia cdc dong nam moc ddc hiéu c¢é khd nang
sinh téng hop protease cao

Nghién ctu dugce thyc hién voi muc tiéu lya
chon phuong 4n két hop cac dong ndm méc dic
hiéu dé hoat tinh protease thu duogc la cao nhét tir
cac dong ndm mdc dugc tuyén chon mang kha
ning sinh protease cao & thi nghiém 1 (du kién 4
dong nédm, ky hiéu 1, 2, 3 va 4, két hop cap doi
theo ty 1& huyén phu bao tir 1:1).

Thi nghiém dugc thyc hién twong tu thi nghi¢m
1. Cac dong ndm mdc c6 kha ning sinh protease
cao trong thi nghiém 1 dugc chon va huyén phu
dugc pha lodng dén mat sb 105 cfu/mL. Riéng cac
nghiém thirc két hop cua hai dong nim méc, ty 18
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phéi trdn cia hai dong ndm mdc 1a 1:1 va duoc
thuc hién trong didu kién vo tring. Huyén phu bao
tr ndm cua 4 dong riéng 1é va 6 nghiém thuc két
hop s€ duoc ching vao moi trudng casein — agar.

Hai dong ndm méc két hop thich hop c6 kha
ning tao ra protease nhiéu nhat dya theo dwong
kinh vong thuy phan casein d (mm) va ty 1¢ d/D
(duong kinh vong thuy phin casein/ dudng kinh
vong phat trién ciia ndm mdc).

2.3.3 Thi nghiém 3: Khao sat sy anh huong
cua ty l¢ két hop hai dong nam méc dac hiéu dén
kha nang sinh tong hop protease

Muc tiéu cua thi nghiém nay la danh gia tac
dong cua viéc Kkét hop 2 dong ndm méc dic hiéu
(dugc lya chon & thi nghiém 2) véi cac ty 1€ khac
nhau dén kha ning sinh protease vao méi trudng.

Nghién ctru duoc thyc hién gidng nhu & thi
nghiém 2 véi 2 dong ndm két hop c6 tinh dic hiéu
véi protease da dugc lya chon tir thi nghiém 2. Tuy
nhién, huyén phii bao tir ndim mdc cua 2 dong &
cung mat s6 10° cfu/mL dugc phdi tron theo cac ty
16 két hop khéc nhau, thay dbi tir 1: 1, 2: 1 (1:2), 3:
1(1:3)va4: 1 (1:4),...

Bén canh d6, 7 ty 1¢ huyén phu bao tir cua 2
dong ndm méc d3 duoc chon lua cling dugc 1én
men 1ong dé x4c dinh hiéu qua sinh téng hop
protease. Qua trinh 1én men trong binh tam giac
250 mL chtra 60 mL méi trudng Czapeck Dox cé
b6 sung 1% casein, thanh tring ¢ 121°C trong 20
phiit. Ching vao 1 mL hdn hgp huyén phu bao tir
ndm (10° cfu/mL) & cac ty 16 két hop khac nhau
theo khao sat va u ¢ nhiét d6 30 + 2°C trong 48 gid
(Coral et al., 2003). Enzyme thd thu dugc sau qua
trinh loc sinh khbi bang gidy loc Whatman, sir
dung dé xac dinh hoat tinh protease (U/mL).

Ty 1& két hop cia 2 dong nim mde dugc chon
lya dua trén duong kinh vong thuy phén casein d
(mm), ty 1€ d/D va hoat tinh protease thu duogc
tuong tng tir qua trinh 1én men 1ong.

2.3.4 Nhan dién dong nam moc da tuyén chon
bang kj thudt sinh hoc phan tir

Ap dung ky thuat PCR giai trinh tu gene 28S
rRNA va tra ctru bang phin mém Blast N dé dinh
loai chinh xac A. niger. Poan mdi Uy/U, (Sandhu
et al., 1995) dugc st dung dé khuéch dai mot doan
260 bp cua khu vue D1/D2 doan gene 28S rDNA:

Uir GC (5' - CGC CCG CCG CGC GCG GCG
GGC GGG GCG GGG GTG AAA TTG TTG



Tap chi Khoa hoc Truong Dai hoc Cén Tho
AAA GGG AA - 3% Sigma) ; Uy (5' -
TTG GTC CGT GTT - 3'; Sigma)

3 KET QUA VA THAO LUAN

3.1 Panh gia kha ning sinh tong hop
protease tir caic dong nam moc ban dia

GAC TCC

Vong thuy phén casein ¢6 m01 quan hé véi
luong protease tiét ra boi ndm mdc (Vermelho et
al., 1996). Dua vio két qua thi nghiém, cic dong
ném mdc dugc phan thanh cac nhom riéng biét
theo ty 1¢ gitta duong kinh vong thuy phén casein
(d) va duong kinh vong phat trién ciia nim méc
(D) va dao dong tir 0,39 dén 0,65. Hinh anh minh
hoa hi¢u qua thuy phan casein cta 2 dong 4. niger
dién hinh R4 va Rey (Hinh 1) cho thiy, dudng kinh
vong thuy phan casein cia dong Res khéa nhd khi so
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sanh mau Ra.

— Oty 1& d/D <0,5 thé hién kha ning thiy
phan casein thip gdbm 4 dong: Re;, Gas, Nga, Res
c6 duong kinh vong thuy phan thép
(5,02+7 80mm) mic du duong kinh vong phét trién
ctia ndm méc twong ddi 16n (12,97+15,92).

- Oty 1& (0,5 < d/D <0,6) gom 18 dong (Ss,
S, S4, Ss, S0z, T4, X3, Ga, Gay, Gs, Sas, Tz, Ha, Rey,
T, Rez, Gas, Gay) v6i kha nang thuy phan casein
va phét trién ¢ muc tuong d6i. Cac dong nay co
kha ning sinh tong hop protease nhung khong phai
la dong dac higu.

— Cac dong con lai co ty 1& d/D> 0,6 (bang 1)
v6i vong thily phan va phat trién 16n gdm 7 dong:
Say, R4, N1, Ry, V, S, Ti (nhém 3).

Hinh 1: Vong thiy phén protease trén mdi trudng casein - agar sau 24 gio' i ¢ 30°C va nhin dién véi
thuoc thir Coomassie Brilliant Blue R-250 1%

Béang 1: So sanh hi¢u qua thiiy phéin casein ciia ciac dong 4. niger manh

| . Pwong kinh vong thi Pwong Kkinh phat trién . 1A
TT  Dong A. niger phﬁgn casein (dg, mm))’ ciia n%\m m(")lc) (D, mm) Tylgdb
1 T 8,42+0,85° 13,96+1,27¢ 0,60+ 0,02¢
2 Si 10,29+0,432 17,00+0,77% 0,61+ 0,02%
3 v 8,96+0,19° 14,50+0,32¢ 0,62+ 0,02°¢
4 N 10,50+0,522 16,96+0,77% 0,62+ 0,01%°
5 R, 10,33+0,492 16,4610,892 0,63+ 0,022
6 R4 10,12+0,41? 15,63%0,77° 0,65+ 0,02°
7 Sa, 10,630,472 16,38+0,97 0,65+ 0,03?

Cdc gid tri mau t di kém giong nhau & ciing mét cét khdc biét khong ¥ nghia vé mdt thong ké theo phép thir Duncan &

do tin cdy 95%

Dic biét dong Sa; c6 ngudn phén lap tir vo qua
cam sanh c6 ty 1& d/D cao nhat (0,65) trong céc
dong khao sat voi duong kinh vong thuy phéan
casein 10,63 mm va dudng kinh phat trién ciia nAm
mdc 14 16,38 mm. Pang cha y 1a cac dong V, T, ¢
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vong thuy phan casein khong cao lan lugt 1a 8,96
mm va 8,42 mm nhung ty 1¢ v6i su phat trién ctia
nam méc nén ty sé d/D 16n. Cac dong Saz, Ra, Ry,
Ni, V ¢6 ty 1&¢ d/D cao (d/D > 0,62) nhung co su
khac biét vé duong kinh vong thity phan casein.
Cac dong Say, R4, Ny, Ry ¢6 duong kinh vong thiy



Tap chi Khoa hoc Truong Pai hoc Can Tho

phan casein (d) 16n dao dong tir 10,12 dén 10,63
mm nhung nguoc lai gia tri d cia dong V lai thap
(8,96 mm).

Két qua do dac ciing cho thy, hau hét cac dong
ndm méc co6 ngudn goc tr tdo Gala, Tao Red
Delicious va gimg déu cho hoat tinh protease
khong cao (thé hién & gia tri ty 1¢ d/D nho), trong
khi d6 khong c6 dong ndm duoc phan 1ap tir chanh
giéy, budi da xanh, hanh, cam xoan c¢6 ty 1& d/D >
0,6. V6i 4 dong dugc phan lap tur tdo ta da thu
duogc dong T; c6 hoat tinh protease cao. Trong 5
dong phan lap duogc tir sung, dong S, thé hién kha
ning sinh téng hop protease cao. Pidu nay gop
phan khang dinh tac dong cua ngudn phan lap dén
kha nang sinh téng hop mét loai enzyme dac hiéu,
cu thé & déy 1a protease. Pong thoi, voi ciing mot
ngudn phan 1ap, khong phai tit ca cic dong ndm
moc cung loai déu c6 kha ning sinh tong hop mot
loai enzyme nhat dinh giéng nhau (Sharma and De,
2011). Nhiéu nghién ctru tuyén chon dong vi sinh
vat ddc hiéu d6i véi protease dua trén duong kinh
vong thuy phén protein dac hi€u trén moi trudng
casein — agar hay gelatin — agar (Radha et al.,
2012; Karthic ef al., 2014) ciing cho két qua twong
ty. Nghién ctru gan day nhét ctua Karthic er al.
(2014) da dé xuit sir dung moi trudng casein — agar
& pH 5 dé tuyén chon dong Aspergillus oryzae dic
hiéu voi protease wa acid va cho thdy dong
Aspergillus oryzae duge tuyén chon co duong kinh
vong thuy phan casein 1a 1,15 cm, tuy nhién trong
thanh phan moi truong ngoai casein con bd sung
cac dudng chat khac (g/L) nhu glucose 2; KH,PO,4
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1,52; KCI 0,52; MgS04.7H,O 0,52. Shivakumar
(2012) ciing da tuyén chon cac dong Aspergillus
ban dia dwoc phan lap tir dit & Bangalore (An Do)
dac hiéu vai protease ua acid st dung mdi truong
casein — agar & pH 5. Nghién ctru ciing d& xuét
cac dong Aspergillus c6 duong kinh vong thuy
phén casein 16n hon 10 mm vao nhoém co6 kha nang
sinh tong hop protease manh. Pong thoi, dong
Aspergillus niger ¢6 uu thé dbi véi protease
hon han cac dong Aspergillus cing dwoc phan lap
tir dat.

Dua trén cac két qua thu nhén, cac dong Sa,,
R4, N1, Ry dugc chon 1a cac dong déc hig¢u ddi vai
protease ua acid.

Viéc khao sat sy tuong tac cuia hai dong ndm
mdc cung loai nhim ting cudng hiéu qua hoat
dong sinh enzyme 1a budc co ban, dau tién co thé
dugc ap dung (Zhong-Tao et al., 2009). Trén co s&
nay, tlen hanh xdc dinh kha nang két hop 4 dong
nam méc c6 kha ning sinh tong hop protease hiéu
qué nhit (dong Saz, Ni, R4, Ry).

3.2 Danh gia kha ning két hop dong nim
méc diic hiéu dén hiéu qua thu nhan protease

Khi quan sat sy phat trién ciia ndm mdc va su
thay d6i duong kinh vong thitly phan casein trén
mdi trudng casein — agarose cho thiy, viéc két hop
hai dong ndm méc & ty 18 1 : 1 cho hiéu qua cai
thién hon khi sy két hop giita hai dong c6 hoat tinh
manh tuong dong nhau (Sa;+N;) hay cac su két
hop con lai gitra mot dong yéu véi mot dong manh.
Két qua dwoc thé hién qua Bang 2.

Bang 2: Anh hwéng ciia dong nAm mdc Aspergillus niger két hop dén hiéu qua thiy phan casein

Puwong kinh vong thily phan

DPuong kinh phat trién

TT Dong A. niger casein (d, mm) nam méc (D, mm) Tyl¢ d/D
I N 10,50+0,74¢ 17,00+1,01* 0,62+0,01°¢
2 R 10,25+0,20¢ 16,50+0,48® 0,62+0,01°
3 R4 10,06+0,31¢ 15,38+0,52% 0,65+0,01¢
4 Sa 10,56+0,24¢ 16,00+0,412b¢ 0,66+0,03¢
5 NitRy 10,75+1,17°% 15,81+1,433b¢ 0,67+0,02¢
6 RN, 11,500,742 17,00£0,68* 0,68+0,020<
7 SatR, 11,50+0,612® 16,69+0,94* 0,69+0,01%
& RiHR4 10,69+0,55% 15,25+0,65¢ 0,70+0,02%®
9  SaytN; 11,50+0,54% 16,3840,603 0,70£0,022
10 Sa+Ry 12,1340,48* 16,94+1,30* 0,72+0,03*

Cic gid tri mdu ty di kém giong nhau & ciing mot ot khdc biét khong y nghia vé mat thong ké theo phép thir Duncan &

do tin cdy 95%

Hinh anh minh hoa hiéu qua thiy phan protein
ctia 2 dong A. niger 1a Ry va Ry két hop cho théy,
duong kinh vong thuy phan casein ciia R;+R4
khong c6 sy khac biét so vdi hai dong Ry, R4 riéng

1é. Piéu ndy 6 1& 1a do 2 dong nay déu xuét phat tir
mdt ngudn phén ldp (buoi Nam Roi) nén khong c6
su khac biét ro vé dac diém va khong cé tac dong
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kich thich hoat dong, sinh téng hop enzyme tir nAm
moc nay.

Hinh 2: Vong thiy phén casein ciia 2 dong
A. niger Ri+R4va Ry, R4 riéng 1€

Tuy nhién, truong hop két hop hai dong c6 kha
ning tong hop protease v6i hoat tinh cao hon (Sa,
va Ny) lai co su khac biét y nghia vé& mit théng ké
so v6i hai dong riéng 1é twong Gng. Bén canh do,
su két hop cua hai dong Sa, va Ry cho hiéu qua thu
nhén protease cao vuot trdi va khac biét c6 y nghia
vé mit théng ké khi so sanh v6i cac nghiém thic
con lai. Ty 1& d/D cia sy két hop nay cling mang
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gi tri 16n nhét (0, 72). Nghién ctru cua Wang et al.
(2006) cting cho thiy su két hop gitta hai dong sinh
tong hop protease manh nhét (3,385+26 Ulg va
1,049£18 U/g) lai khong cho hi¢u qua cao
(1,675£22 U/g). Trong khi d6, su két hop giita
dong manh nhét (3,385+26 U/g) v6i mot dong yéu
hon (1,030£19 U/g) lai cho két qua tot nhat
(3,944434 U/g). Nghién ctru cua Colombatto et al.
(2005) da chiing minh sy tuong tac cua hai dong
ddng kha ning nhim gia ting hiéu qua sinh tng
hop moét loai enzyme khac (cellulase). Didu nay
hoan toan phu hop véi quy luat phat trién cia vi
sinh vat trong qué trinh sinh truong va phat trién
(Pang Thi Thu va Nguyén Thi Xuan Sam, 2009).

Dua trén két qua khao sat, hai dong ndm méc
R4 va Sa, duge lua chon dé nghién ctru ty 1¢ Kkét
hop cua hai dong nay trong qué trinh sinh tong hop
protease.

3.3 Danh gia kha ning két hgp hai dong Sa;
va R4 dic hiéu theo ty 1& khac nhau dén hiéu
qua sinh téng hop protease

Cap ndm méc Sa, va Ry dugc két hop véi cac ty
1¢ khac nhau nham tim ra ty 1& két hop tot nhat cho
sy sinh tong hop protase va két qua dugc tong hop
6 Bang 3.

Bang 3: Anh hwéong ciia ty 1¢ két hop hai dong Sa: va R4 dén hiéu qua sinh tong hop protease hoat tinh cao

Puwong kinh vong

P+ Puwon klnh von ,
TT Tyle ket hop thiy phan casein  phat trlégn nim mo% Tylé d/ D Hoat tinh protease
Saz:R4 (U/mL)
(d, mm) (D, mm)

1 1:1 12,31+0,43% 16,88+ 0,25¢ 0,72+ 0,04a" 0,73+0,08°
2 12 12,44+0,31% 16,9+ 0,31¢ 0,73+0,03%® 0,73+0,11°
313 13,13£0,48* 17,314 0,38 0,76+ 0,032 1,26+0,16*
4 14 12,19+0,24bcd 17,13£0,14%¢ 0,71+ 0,01° 0,69+0,09°
5 21 12,63+0,43% 17,19+0,75% 0,74+ 0,022 0,74+0,05°
6 3:1 11,50+0,35¢ 17,81+0,38% 0,65+ 0,02° 0,46+0,07¢
7 41 11,6340,78< 18,63+ 0,92° 0,62+ 0,04° 0,42+0,11<
8 1.0 10,56+0,24¢ 16,00+0,41¢ 0,66+0,03¢ 0,32+0,05%
9 0:1 10,06+0,31¢ 15,38+0,52¢ 0,65+0,01°¢ 0,29+0,074

Cdc gid tri mau t di kém giong nhau ¢ ciing mét cét khdc biét khong ¥ nghia vé mdt thong ké theo phép thir Duncan &

doé tin cdy 95%

Tir két qua théng ké duong kinh vong thiy
phan casein (d) trén moéi trudng thach casein thiy
rang sy thay ddi ty 16 két hop cia hai dong nim
mdc b sy khac biét 16n dén hidu qua sinh tong hop
protease. O cac ty 1& két hop cia Sa; va Ry 1a 3:1,
4:1 duodng kinh vong thuy phén casein khong duorc
cai thién. Kha nang sinh téng hop protease & cac ty
1¢ két hop nay thdp (11,50-11,63 mm) va ty sé d/D
nho. Bén canh do, ty 1& két hop cua dong Sa, va Ry
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la 1:1 va 1:2 cho hiéu qua cai thién hoat tinh
protease kha cao vdi gia tri ty 1& d/D 1a 0,72-0,73.
O ty 1& sir dung 1:3 hay 2:1 cua hai dong nim médc
nay, duong kinh thity phan casein (d) lan luot 1a
13,13 va 12,63 mm va ty 1€ d: D twong tng l1a 0,76
va 0,74. Xét vé hoat tinh protease thu dugc ¢ 7 ty
1¢ két hop khac nhau, két qua khao sat ciing cho
thdy, hoat tinh protease thu dwoc c6 gié tri kha thap
khi 1én men riéng 1¢ mot dong ndm mbc Sa, hay
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R4, trong khi do, viéc sir dung Kkét hop 2 dong Sa,
va Ry ¢ ty 1€ 1: 3 cho hoat tinh protease cao khac
biét c6 y nghia thong ké khi so sanh véi cac ty 1&
con lai. Su két hop ciia 2 dong nay ¢ ty 16 2: 1 hau
nhu khéng tao ra sy khac biét vé hoat tinh protease
khi so sanh véi cac ty 1€ 1: 1 hay 1:2. Nghién ciru
cua Wang et al. (2006) cling tim ra ty 1¢ 1:4 cua sy
két hop hai dong A. niger sinh tong hop protease
manh va yéu ciing nhu ty 18 1:1 cta hai dong A.
niger ddng kha ning 1a diéu kién két hop thich hop
cho sy cai thién déng ké sy sinh tong hop ddng thoi
hemicellulase, pectinase, cellulase, glucoamylase
va protease.

Tir cac két qua thu nhan cho thdy, viéc nghién
ctru tuyén chon va két hop hai dong A. niger Sa; va
R, trong qué trinh sinh tong hop protease 14 c¢6 tinh
kha thi. Dua trén két qua khao sat, muc ty 18 két
hop cuia hai dong 4. niger cho cac nghién ciru tiép
theo vé xac dinh cic yéu t6 anh huéng dén qua
trinh 1én men sinh tong hop protease.

3.4 Nhan dién 2 dong Sa:2 va R4 va bang k§
thuit sinh hoc phan tir

Hai dong ndm mdc ¢ kha ning sinh tong hop

Phan B: Néng nghiép, Thity san va Cong nghé Sinh hoc: 41 (2015): 12-20

PME hoat tinh cao (R4 va Say) dugc tién hanh dinh
danh bang k¥ thuat sinh hoc phan tir. Tién hanh
khuéch dai doan 260 bp cua vung 28S — rDNA
bang ciap mdi dic ching U, va U,. Phé dién di san
phiam PCR dugc nhan 1én tir DNA cua 2 dong nim
mdc Ry va Say co bang tuong Gmg ¢ vi tri 260 bp so
v6i thang chuan (Hinh 3).

Hinh 3: Pho dién di ciia sian pham PCR ciia cac
mau nam dugc khuéch dai

Bia phdi: thang chtizfn 100 bp plus; 3 giéng con lai
tuwong ung voi 3 mau nam R4, SOz va Sa:

Distribution of 103 Blast Hits on the Query Sequence &

INBO2255 Aspergillus niger strain US11 285 ribosomal RNA gene, p. 5=475 E=6.1

<40 4050

Coleor key for alignment scores

< £ ————

0-80 B0-200 >=200

150 200 250

Sequences producing significant alignments:

AlanmentsDownloadGenBank Graphic sDistance tree ofresults Showetide columns of the table presenting sequences producing

b significant alisnments

Max | Totall Query| o | Maz

Description ; Accession
score | scorg cover| =———| ident

A.spl_zrgﬂ!us niger strain 1J511 285 ribosomal BMHA gene 475 475 100 Te- 100%s | mae0a255 1
partial sequence %o 151 S

Aspergillus nigey strain T3 11 285 ribozomal BINA gene, partial sequence

Sequence ID: ghlJMNE02255. 1| Length: 359MNumber ofiatches: 1

Retated Information

Fange 1: 361 10 617 GenBankGraphic sNext MatchPrevious Match

Score Expect Identities Gaps Strand

475 bits(257) 7e-131 257/2570100%) 072577 0%) Plus/Plus

Hinh 4: Ty 1¢ twong dong vé gene ciia dong nam Saz va dong A. niger US11
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Distribution of 104 Blast Hits on the Query Sequence &

KC469696 Aspergillus niger strain BEBEF1 285 ribosomal RMA gene, |

S5=470 E=3.1e-129

Color key for alignment scores
=40 40-50 80200 ==200
Guwery
I'I 5:’.‘! 1 IOO 1 150 2:)0 ‘2!_‘.0

g toring siorificantal :

Drescription Maz scorg| Total scorg ?;?g E walue | Max ident ArCcession
Aspergillus niger strain BBEF 1 283 ribosotnal s s
RITA Renepartialscqusmce 470 470 100% | 3e-129 100% EC4a9694.1
Aspergilius niger strain BBEF1 288 ribosomal ENA gene, partial sequence
Sequence ID: ghlKC469696 1[Length: 482Number of Matches: 1
Eelated Information
Fange 1: 158to 411 GenBankCraphicsMext MatchPrevious Match
Score Expect Identities Gaps Strand
470 bits(254) 3e-129 254/25401000%) 0f25400%7) Flus/Minus

Hinh 5: Ty 1§ twong dong vé gene ciia dong nim R4 va dong A. niger BBEF1

Trinh ty gene 28S rRNA cua hai dong Sa; va
R4 duogc xac dinh gom:

— Trinh tur gene 28S rRNA cua dong Say:

CATTCGTGCCGGTGTACTTCCCCGTGGG
CGGGCCAGCGTCGGTTTGGGCGGCCGGTCA
AAGGCCCCTGGAATGTAGTGCCCTCCGGGG
CACCTTATAGCCAGGGGTGCAATGCGGCCA
GCCTGGACCGAGGAACGCGCTTCGGCACG

GACGCTGGCATAATGGTCGTAAACGACCCG
TCTTGAAACACGGACCAAGGAGTCTAACAT
CTACGCGAGTGTTCGGGTGTCAAACCCGTG
CGCGCAGTGAAAG CGAACGG (Toéng sb
nucleotid: 257).

— Trinh ty gene 28S rRNA cua dong R4

CAGGCTGGCCGCATTGCACCCCTGGCTA
TAAGGTGCCCCGGAGGGCACTACATTCCAG
GGGCCTTTGACCGGCCGCCCAAACCGACGC
TGGCCCGCCCACGGGGAAGTACACCGGCA
CGAATGCCGGCTGAACCCCGCGGGCGAGT
CTGGTCGCAAGCGCTTCCCTTTCAACAATT
TCACGTGCTGTTTAACTCTCTTTTCAAAGTG
CTTTTCATCTTTCGATCACTCTACTTGTGCG
CTATCGGTCTCC GGCC (Téng sbé nucleotid:
254).

St dung phan mémrBlast’ N, so sanh vdi trinh
tu DNA cua cac dong nam moc ¢6 trong ngén hang
dir liéu NCBI cho thay, dong Sa2 cé ty 1¢ dong
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hinh v6i A. niger USI1 1a 100% (Hinh 4), dong R4
¢ ty 1¢ déng hinh véi A. niger BBEFI la 100%
(Hinh 5).

4 KET LUAN

Tir 27 dong ndm mdc ban dia, sau qua trinh
tuyén chon timg dong riéng 1¢ bang phwong phap
do vong thuy phan casein trén moi trudng casein —
agar va két hop theo kiéu twong tic cip da tim ra 2
dong Aspergillus niger Sa; va Ry voi ty 1¢ phéi tron
ctia huyén phu bao tu nadm (mét sé 10° cfu/mL)
theo thtr tw két hop gitra hai dong 1a 1:3 (v/v) cho
hiéu qua thu nhdn protease tot nhat. Hoat tinh
protease thu duoc thong qua phuong phap 1én men
long trén mdi truong Czapeck Dox c¢6 1% casein la
1,26+0,16 U/mL.
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