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TOM TAT

Nghién cttu nay nham xéac dinh kha nidng phan giai mot s6 hop chat hitu co cta
ndm mdc Aspergillus niger T2. Két qua cho thdy ndm mdc A. niger T2 ¢6 kha nang
phén giai cdc co chét hitu co nhu: carboxylmethyl cellulose (CMC), gelatine, tinh
bot, trong d6 kha nang phan giai gelatine 1a manh nhat, tiép dén la CMC va thap
nhat 1a tinh bot. Nudi cdy ndim mdc A. niger T2 trong moi truong Czapek bo sung
tinh bdt lam ngu6n carbon, nguoén nitrogen la NH4Cl, pH moéi truong 7, thoi gian
nudi cay lac 1a 72 gio, ty 1& 8 mL nudc/10 g co cht, nhan thdy hoat tinh protease va
su tich lay sinh khoi dat ceee dai. Thit nghiém kha nidng phan giai cac chat hitu co
trong ba dau nanh cua ndm maoc A. niger T2 cho thay hiéu sudt phan giai protein
16n nhat dat 14,21% va hiéu sut phan giai tinh bot 1a thap nhat chi dat 2,07%.

Tw khoa: Aspergillus niger, ba ddu nanh, co chat hitu co, protease.

1. MO PAU

Dau nanh la loai cay ho Bau (Fabaceae) c6 ham luong protein cao, duoc trong
dé lam thtec an cho nguoi va gia stic. San pham tr cdy dau nanh duoc stv dung rat da
dang nhu dung truc tiép hat tho hodc ché bién thanh dau khuon, ép thanh dau dau
nanh, nwdc twong, lam banh keo, sita dau nanh... dap tng nhu cau dam trong khau
phan dn hang ngay cta con nguoi va gia suc. Tuy nhién, trong qua trinh ché bién
thuong kem theo moét luong 16n chat thai ba dau nanh ra moéi truong. Dan dén cac chat
hitu co trong ba bi phan htiy, tao mui hoi, gay 6 nhiém moi treong. Do vay, van dé dat
ra la phai c6 phuong phap xtt li bén viing va than thién v6i moi treong. Dya trén co so
vi sinh vat tiét hé enzyme ngoai bao phan giai chdt htu co trong ba dau nanh, san
pham sau khi xt¢ 1i ¢6 thé lam ngudn thic an cho gia stic hodc phdi trdon véi cac chung
vi sinh vat c6 ich cho cay trong dé tao phan boén hitu co vi sinh, mang lai 1oi ich kinh t€
cho nganh ndéng nghiép vira gdp phan bao vé moi treong. Thuc tién san xuat va doi
song thi khong thé phu nhan vai tro cua vi sinh vat néi chung va cua ndm maoc noi
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riéng. Trong nong nghiép, ndm mdc duoc st dung lam phéan boén sinh hoc, thudc trir
sau sinh hoc, kich thich sinh trudng (gibberellin)...Trong cong nghiép, ndm mdc duwoc
tng dung dé€ san xuat enzyme, lam thwc phdm (san xuat nudc twong, chao, acid htru
co...) va chiét xudt khang sinh, duoc chat cho nganh y dwoc [5].

Bén canh d6, nguoi ta sit dung ndm mdc cung voi mét s6 chung vi khuan, xa
khuan dé tao nén ché pham sinh hoc nham xt Ii chat thai ran, nwdc thai chita nhiéu
chat hiru co, x lf ham cau, x li mui hoi...

Nham tao tién dé da dang héa cac ché phdm sinh hoc xtt 1i 6 nhiém méi truong
ching t6i “Nghién ctru kha ning phéin giai mot s6 hgp chét hitu co cia nAim mdc
Aspergillus niger T2”. Tt d6 lam co s6 ting dung vao thuc tién x i & nhiém moi
truong do ba dau nanh gay ra, nham tan dung thanh pham sau khi xt 1i lam phan bén,
thirc an gia suc...

2. NGUYEN LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Nguyén liéu

Da6i tuwong nghién ctu: ndm mdc Aspergillus niger T2 (A. niger T2) dwgc phan lap
tlr & cay ho tiéu, huyén Vinh Linh, tinh Quang Tri, dang lwu giit tai phong thi nghiém
Sinh hoc Iifng dung, khoa Sinh hoc, treong Pai hoc Khoa hoc, Dai hoc Hué.

Dai twgng thir nghiém: ba dau nanh ttr cac co s¢ san xuat dau khuon trén dia
ban thanh ph6 Hué.

2.2. Phuong phap nghién cttu
- Phuwong phap hoat hdéa ndm mdc: st dung moi treong khoai tay-glucose dé
hoat héa ndm mdc [2].
- Phuong phap nhan giong ndm maoc: st dung moi truong Czapek [7].
- Xac dinh kha nang phan giai cellulose, protein, tinh bot ctia ndm mdc A. niger T2

Nguyén tac: trén moi treong chita co chat thich hop (CMC, tinh bot, gelatine),
nadm moc sé tiét ra enzyme ngoai bao d€ phan giai co chat, tir d6 lam cho mo6i truong
trong hon khi nhudém bang thudc thir (Lugol hodc Fraziae). D6 16n gitta vach thuy
phan va kich thudc vach cdy phan danh kha nang phan giai co chat.

Tham do mét s6 diéu kién nudi cdy t6i wu cho su sinh truong va tong hop
enzyme ctia ndm mdc A. niger T2: tién hanh nuoi cay lac, trong moi treong Czapek
dich thé€ véi thoi gian, pH, ngudn carbon, ngudn nitrogen khac nhau; trén mdi truong
x0p & ty 1é nwdc/co chat khac nhau. Thu dich loc, xéac dinh hoat tinh enzyme bang
phuong phép khuéch tan trén thach va xac dinh sinh khdi ctia béng phuwrong phép can [2].

- Xac dinh mot s thanh phan cua ba dau nanh trudce va sau khi cho ndm maoc A.
niger T2 phan giai
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Xéc dinh ham luong cellulose bang phuwong phép can [1]

Xéc dinh ham lwong protein bang phiong phap Bradford [8]

Xéc dinh ham luong tinh bot theo phuong phap thtiy phan bang acid [1]
2.3. Xt 1y s liéu

Thi nghiém dwoc 1dp lai 3 Tan. S6 liéu duoc tinh gid tri trung binh va phan tich
ANOVA (Duncan’s test p<0,05) qua chuong trinh SPSS.

3. KET QUA VA THAO LUAN
3.1. Danh gi4 kha nang phan giai cellulose, protein, tinh bt cia nAm méc A. niger T2
bé danh gia kha nang phan giai cellulose, protein, tinh bdt, ching toi da tién
hanh cdy vach chung A. niger T2 l1én dia Petri chtta mdi truong Czapek vdi: ngudn
carbon thay thé'1a CMC hodc tinh bt nhdm xéc dinh kha ndng phan giai cellulose hodc
tinh bot, ngudn nitrogen thay thé 1a gelatine nham x4c dinh kha ning phan giai
protein. Dung thudc thtr thich hgp d€ phat hién vach phéan giai. Két qua duoc trinh bay
0 bang 1, hinh 1.

Bdng 1. Kich thudce vach phan giai cellulose, protein, tinh bot ctia A. niger T2

STT Nguon co chat Kich thudc vach phan gidi (mm)
1 CMC 22,502
Gelatine 16,33b
3 Tinh bot 15,87°

Ghi chil: cic chi cdi khic nhau trén ciing mot ct chi sw sai khdic trung binh mau c6 y nghia
thong ké v6i p<0,05 (Duncan’s test).

Két qua trén cho thdy kha nang sinh tredng phat trién trén cac chat hitu co cua
A. niger T2 la twong d6i manh: trong d6 kha nang phéan giai CMC la manh nhat (22,5
mm), tiép dén la kha nang phan giai protein (16,33 mm) va phan giai tinh bt thi yéu
hon (15,87 mm).

Hinh 1. Vach phan giai va khudn lac trén moi treong chita co chat CMC,

gelatine, tinh bot ctia A. niger T2
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3.2. X4c dinh hoat tinh amylase, cellulase va protease cia nAim mdc A. niger T2

Dé€ xac dinh hoat tinh cellulase, protease va amylase xem hoat tinh enzyme nao
manh nhét, chiing t6i tién hanh nuoi cdy lic trong moi treong Czapek dich thé véi
nguodn co chat khac nhau twong ting ting loai enzyme. Sau 72 gio thu dich loc, xac
dinh hoat tinh enzyme bang phuong phap khuéch tan trén thach. Két qua duoc trinh
bay 0 bang 2 va hinh 2.

Bang 2. Duong kinh vong phan giai CMC, gelatine, tinh bot cia A. niger T2

STT Nguodn co chat Puong kinh vong phan giai (mm)

1 CMC 17,932
2 Gelatine 28,00p
3 Tinh bot 11,67¢

Ghi chii: cdc chiv cdi khic nhau trén cing mot cot chi sw sai khdc trung binh mau cé y nghia

thong ké v6i p<0,05 (Duncan’s test).

syl © i

Hinh 2. Vong phan giai tinh bot, gelatine, CMC ctia dich enzyme tach tir A. niger T2

sau 72 gio nudi cdy

Tt két qua cho thdy, hoat tinh protease thé hién rat manh (vong phan giai dat
28,00 mm), hoat tinh cellulase thé hién & mtc trung binh (17,93 mm). Trong khi d6 hoat
tinh amylase la rat yéu (11,67 mm), phu hop véi két qua so tuyén kha nang phan giai
cellulose, protein, tinh bt bang phuong phép danh gid truc tiép. K&t qua nay cho thay
hoat tinh protease ctia chung ndm mdoc A. niger T2 la manh nhat nén chung t6i sé chi
tap trung nghién ctru diéu kién nudi cdy anh hwong dén sinh trudng, phat trién va
tong hop protease trong cac thi nghiém ti€p theo.

3.3. Thim do mot s6 diéu kién nubi cdy dén sinh tong hgp enzyme protease cua A.
niger T2

Anh huwéng ctia thoi gian nubi cdy

D& tham do anh huong ctia thoi gian nudi cdy, tién hanh nudi cdy lac nAm mac
trong moi truong Czapek dich thé sau cac khoang thoi gian nhat dinh, thu dich loc, xac
dinh hoat tinh enzyme bang phuong phép khuéch tan trén thach va x4c dinh sinh khdi

ctia ném mdc nay bing phwong phap can. Két qua duwoc trinh bay ¢ hinh 3a va 3b.
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Qua két qua nghién cttu cho thay, khi kéo dai thoi gian nudi cay thi hoat tinh
enzyme protease va su tich lily sinh khéi tang 1én, nhung khi vuot qua ngudng thoi
gian thich hop thi hoat tinh enzyme va sinh khéi déu giam kha manh. Cu thé trong
khoang thoi gian tir 12 gio dau tién cho dén thoi di€ém 36 gio thi hoat tinh enzyme va
su tich lay sinh khoi tang khd nhanh, giai doan ting manh nhat la tr 48 gio ti€p theo
dén thoi diém 72 gio, duong kinh vong phan giai va sinh khoi kho dat cuc dai (35,07
mm va 6,55 mg/ml), cac khoang thoi gian tir 84 gio dén 132 gio hoat tinh enzyme va
sinh khdi déu giam nhanh.

Do vay yéu t6 thoi gian anh hwong rat 16n dén sy tong hop protease va tich lay
sinh khoéi ndm mdc, can cht y theo ddi trong qua trinh nuoi cay.

— (Du-o)-ng kinh veng phan giai

R 2N Sinh khéi khd (mg/ml)
40 -
35
30
25
20

15

10 -

Sinh khéi kho (mg/ml)

Puong kinh vong phan giai

12 24 36 48 60 72 84 96 108 120 132

Thoi gian (gio)

Hinh 3.a. Anh huong cta thoi gian nudi cdy dén hoat Hinh 3.b. Vong phan giai gelatine
tinh protease va su tich iy sinh khéi ctia A. niger T2 cua dich enzyme tach tir A. niger T2
sau 72 gio nudi cdy
Anh huéng cta pH méi truong

Dé tham do anh hudng ctia pH moi truong, tién hanh nuoi cay lac chiing ndm
mdc trong moi truong Czapek dich thé sau thoi gian 72 gio, thu dich loc, xac dinh hoat
tinh enzyme bang phuong phép khuéch tan trén thach va x4c dinh sinh khéi ctia ndm
mdc theo phuwong phap can. Két qua duoc trinh bay & hinh 4a va 4b.

Qua két qua nghién ctru nhéan thay, pH t6i thich cho hoat tinh protease va sy
tich 1y sinh khéi la 7, duong kinh vong phan giai gelatine dat 36,00 mm, sinh khéi kho
dat 8,55 mg/ml. Nam moc A. niger T2 sinh trudng phat trién va tao enzyme thich hgp
khoang pH ttt 5-7,5.
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Hinh 4.a. Anh huong ctia pH dén hoat tinh protease va Hinh 4.b. Vong phan giai gelatine
su tich lay sinh khéi ctia A. niger T2 sau 72 gio nudi cdy  cua dich enzyme tach tir A. niger T2
trong moi treong Czapek 6 pH 7

Véi két qua nay cho thay su thich nghi ctia A. niger T2 chu yéu 6 vung pH ti
acid dén trung tinh. Khi tang pH mo6i truong nudi cdy thi hoat tinh enzyme protease va
su tich laiy sinh khoi tang, khi vuot qua ngudng pH 7 tdi thich, kéo theo hoat tinh
enzyme protease va st tich 1y sinh khéi déu giam. Nguyén nhan c6 thé do nam mdc
1a nhém vi sinh vét thich nghi véi mdi truong ¢6 d6 acid yéu dén trung tinh nén khi
tang pH vuot ngudng t6i thich sé gay tic ché tong hop enzyme ciing nhu sw tao thanh
sinh khoi.

Anh hwéng ciia nguon carbon

Dé tham do anh hudng ctia ngudn carbon, tién hanh nudi cay lac ndm mdc
trong moi truong Czapek dich thé véi cac ngudn cacbon khic nhau nhu: CMC,
glucose, lactose, mannitol, ri duwong, tinh bot, saccharose. Sau 72 gio, thu dich loc, xac
dinh hoat tinh enzyme bang phuong phép khuéch tan trén thach va x4c dinh sinh khdi
bang phuong phap can. Két qua dugc trinh bay ¢ bang 3.

Bing 3. Anh huong ctia ngudn carbon dén hoat tinh protease va tich liiy sinh khdi
ctia A. niger T2
Nguon carbon Puong kinh vong phan giai (mm) Sinh khoi kho (mg /ml)

Mannitol 27,88pe 0,91
Glucose 31,88 1,094
Lactose 31,33 1,49¢
CMC 27,88bc 1,46¢
Tinh bot 32,002 3,642
Saccharose 31,202 1,64
Ri duong 28,70p 0,37¢

Ghi chil: cdc chit cdi khic nhau trén cing mot cot chi sw sai khic trung binh mau c6 y nghia

thong ké véi p<0,05 (Duncan’s test).
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Qua két qua nghién cttu cho thdy, nguoén carbon tdi thich cho tong hop enzyme
protease va su tich liy sinh khdi la tinh bot, duong kinh vong phan giai dat 32 mm,
sinh kh&i kho dat 3,64 mg/ml. Tt d6 chiing t6i nhan dinh rang ngudn carbon anh
hudng rat 16n dén hoat tinh enzyme protease va tich lity sinh khoi. Kha nang sinh
treong va phat trién ctia ndm maoc tuy thudc dic tinh ngudn carbon ciing nhu tinh chat
sinh ly cua loai.

Anh huéng ctia ngubn nitrogen

D€ tham do anh hudng ctia ngudn nitrogen, tién hanh nudi cdy lac ndm mdc
trong moi treong Czapek dich thé véi cac ngudn nitrogen khdc nhau nhu: cao thit, cao
nam men, NH4Cl, NHsNO;, NaNOs, KNOs, peptone. Sau 72 gio, thu dich loc, xac dinh
hoat tinh enzyme bang phuwong phép khuéch tan trén thach va xac dinh sinh khéi bang
phuong phap can. Két qua dwgc trinh bay ¢ hinh 5a va 5b.

Két qua trén cho thay: nguon nitrogen tdi thich cho hoat tinh protease va su tich
lay sinh khoi la NH4Cl, duong kinh vong phan giai dat 37,60 mm, sinh khéi kho dat
6,18 mg/ml. Nhu vay mutic d¢ thich hop cua ngudn nitrogen dé€ thé hién hoat tinh
enzyme protease theo thit tw la: NH4Cl - NHsNO:s - cao thit — peptone - NaNO:s - cao
nadm men - KNOs. Mttc d6 thich hop ctia ngudn nitrogen cho sy tich lity sinh khéi theo
thir tw la: NH4Cl - NHsNOs - KNOs - cao ndm men - cao thit - peptone - NaNOs. Vi két
qua nay, ching t6i nhan thdy nguoén nitrogen vo6 co 1a thich hgp hon ngudn nitrogen
hitu co, diéu nay sé thuan loi cho viéc ting dung vao thuc tién san xuat.

mmm Duong kinh vong phan
giai (mm)
® - Sinh khéi khé (mg/ml)
40 P 7

35 4
30 4
25 4
20 4

15

Duwong kinh vong phan giai (mm)
Sinh khoi kho

Nguo6n nitrogen

1. NaNOs 2. KNOs 3. NH4Cl 4. NHsNO:s Hinh 5b. Vong phan giai gelatine cua
5t Pep?one 6. Cao thit 7. Cao ndm men dich enzyme tach ttt A. niger T2 sau

Hinh 5a. Anh hudng cua ngu‘()n nitrogen dén hoattinh 72 gio nudi cé’y voi ngu‘()n nitrogen la
protease va sy tich liy sinh khéi cua A. niger T2 NH4Cl

Anh huéng cta ty 1é nwéc/co chit

Chtng t6i da nudi cdy ndm mdc A. niger T2 trén mdi treong x0p la bot dau
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nanh: bd sung mdi truong Czapek dich thé(véi ngudn carbon la tinh bdt, nguon
nitrogen la NH4Cl) so vdi lugng bot dau nanh theo ty 1€ 1a: 4/10, 5/10, 6/10, 7/10, 8/10,
9/10 (mL/10 g). Sau 72 gio thu dich loc va xac dinh hoat tinh enzyme bang phuong
phap khuéch tan trén thach. Két qua duoc trinh bay ¢ hinh 6a va 6b.

5 46
& “
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&) 0 - Q
5 <
c 40 - o
£ 2
"E 38 - ~
v 36 - 'é
o 34— . — - e
,é 5/10 6/10 7/10 8/10 9/10 10/10
(AN
Ty 1é nudc/co chat
Hinh 6.a. Anh huong ctia ty 18 nwdc/co chat dén Hinh 6.b. Vong phan giai gelatine ctia
hoat tinh protease ctia A. niger T2 dich enzyme tach ttr A. niger T2 sau 72
gi0 nuodi trén moi trreong ty 1€ nudc/co

chatla8mL /10 g
Qua két qua nghién ctiru cho thay: trong sd cac ty 1& trén, ty 1é nudc/co chat
thich hop nhat cho hoat tinh enzyme protease 1a 8 mL/10 g, duwong kinh vong phan giai
dat 45,67 mm. Nguyén nhan co thé la do khi d6 am thdp, ndi bao mat di méi truong
solvat hda, cac qua trinh trao d6i chat bi han ché, tir d6 1am giam kha nang sinh tong
hop protease, nhung néu d¢ am cao sé anh huong dén do thoang khi, hoat tinh
enzyme thu duwoc cting khong cue dai.

3.4. Thtt nghiém kha nang phan huy ba dau nanh cua A. niger T2

Trudc khi phoi tron, ba dau nanh phai dem sdy kho va diéu chinh vé mic pH 7,
sau d6 kh trung trong noi ap luc 1 atm/30 phat. Tién hanh nudi cdy A. niger T2 trong
mdi treong Czapek dich thé t8i wu. Sau d6 ly tdm thu sinh khoi, phéi trén sinh khoi
thu duoc v6i ba dau nanh theo ty 1€ 1 g sinh khoi : 50 g co chét, bd sung thém 40 mL
nudc vo trung. Sau 3 ngay 1, tién hanh xac dinh kha nang phan giai mot sd thanh phan
c6 trong ba dau nanh, nhu xac dinh ham lwong cellulose, tinh bot, protein c6 trong ba
dau nanh trude va sau khi phdi tron. Két qua dwoc trinh bay ¢ bang 4.

Bdng 4. Kha nang phan giai mot sd hop chéat hitu co trong ba dau nanh caa A. niger T2

Chi tieu Ham lwong trong Sau khi t

phan tich mau d6i chitng (%) Ham lugng (%) Hiéu sudt phan giai (%)
Cellulose 11,43 £ 0,08 11,04 £ 0,42 3,41
Protein 35,26 +0,23 30,25+ 0,31 14,21
Tinh b6t 7,72 +0,33 7,56 + 0,53 2,07
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Qua két qua ¢ bang trén chiing to ndm moc A. niger T2 déu c6 kha nang phan
giai mot s6 hop chat hitu co trong ba dau nanh nhung ¢ cac mirc d9 khac nhau. Trong
d6 kha nang phan giai protein la manh nhat, hiéu suét phan giai dat 14,21%. Kha nang
phan giai cellulose yéu hon, hiéu suat phan giai dat 3,41%. Hiéu sudt phan giai tinh bot
kha thap chi dat 2,07%, nhu vay kha ndng phan giai tinh bot cia ndm moc A. niger T2
la yéu nhét, diéu nay la phu hop véi két qua danh gia tryc ti€p va gian tiép ban dau.

4. KET LUAN
T nhitng két qua nghién ctru trén ching toi rut ra mot s6 két luan sau:

1. Nam mdc A. niger T2 c6 kha nang phan giai cac co chat httu co nhu: CMC,
gelatine, tinh bot. Trong d6 kha nang phan giai gelatine la manh nhat, ti€p dén la CMC
va thap nhat la kha ndng phan giai tinh bot.

2. Nu6i cdy ndm moc A. niger T2 trong moi treong Czapek dich thé bo sung
tinh bot lam nguon carbon, ngu6n nitrogen la NH4Cl, pH moi treong 7, thoi gian l4c 1a
72 gio; trén moi truong x8p voi ty 1é nuwdc/co chat la 8 mL/10 g nhan thdy hoat tinh
protease va su tich lity sinh khoi dat cuee dai.

3. Thir nghiém kha ndng phan giai cac chat htru co trong ba dau nanh cta ndm
moc A. niger T2 cho thdy: hiéu sudt phan giai protein 16n nhat dat 14,21% va hiéu suét
phan giai tinh bot 1a thdp nhat chi dat 2,07%.
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ABSTRACT

This study is aimed to determine the hydrolysis ability of organic compounds in
soybean bagasse by Aspergillus niger T2 strain. The results indicated that Aspergillus
niger T2 was capable to hydrolyze organic substrates such as carboxymethyl
cellulose (CMC), gelatine, starch. Among these substrates, the hydrolysis ability of
gelatine was strongest; the hydrolysis ability of CMC was medium and the
hydrolysis ability of starch was lowest. In Czapek solution supplemented with
starch as carbon source, NH4Cl as nitrogen source at pH 7.0, after 72 hours of
shaking cultivation, A. niger T2 strain obtained maximum protease enzyme
biosynthetic and accumulated biomass. The test of the hydrolysis ability of organic
compounds in soybean bagasse by Aspergillus niger T2 strain showed that protein
hydrolysis efficiency was highest (14.21%) and starch hydrolysis efficiency was
lowest (2.07%).

Keywords: Aspergillus niger, organic substrates, protease, soybean bagasse.
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