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TOI UU HOA MOI TRUONG TONG HOP
ENZYME B-GLUCOSIDASE (E.C. 3.2.1.21)
TU ASPERGILLUS NIGER V61 CG CHAT

SUDUNG LA CAY LUC BINH
(EICHHORNIA CRASSIPES)

® LE HOANG BAO NGOC

TOM TAT:

Bai viét nghién citu “T6i wu héa moi trudng tdng hdp enzyme B-glucosidase (E.C. 3.2.1.21) tir
Aspergillus niger v6i co chat st dung 1a cay luc binh (Eichhornia crassipes)” nhim khdo sat kha
ning san xuat enzyme B-glucosidase tir nhitng nguyén liéu sdn c6 & dia phuong. K&t qua nghién
ctu d3 xdc dinh dudc thanh phin moi trudng t6i wu cho qué trinh sinh tdng hop enzyme
B-glucosidase tir Aspergillus niger 1a 22,8 % luc binh; 1,17 % glucose; 0,2 % ammonium sulphat va
thdi gian nudi cay toi uu 1a 16,6 gid. Qua d6 hoat tinh enzyme B-glucosidase ting gap 2,78 1an so

vGi mic khao sat ban dau.

T khéa: B-glucosidase, t8i uu hda, ciy luc binh, Aspergillus niger, 1én men ban rin.

1.Datvandé

Enzyme [-glucosidase (B - D - glucoside
glucohydrolase, E.C.3.2.1.21) ngoai ra con c6 tén
goi cellobiase, la mot nhom trong hé enzyme
cellulase, c6 tdc dung thiy phin cellobiose thanh
glucose va cdc cellodextrins khdc [1]. Hién nay,
B-glucosidase 13 ddi tugng clia rdt nhiéu nghién
cttu vi nhitng tiém ning ¥ng dung to 16n trong cic
linh vuc khac nhau nhu chuyén héa sinh khéi, san
xu't xing etanol tif nguén phu pham nong nghiép
[2], sdn xudt gidy va bot gidy, xit Iy 6 nhiém mdi
trudng [3] va cong nghé thuc phéfm (ting hdp chat
thom trong sdn xuat rudu vang, nang cao kha ning
tiéu héa cdc sdn pham tir ddu nanh...) [4].

Trong s6 cdc ngudn gidng vi sinh vat c6 thé sinh
tong hop enzyme cellulase nhu: Aspergillus oryzae,
Aspergillus niger, Humicola insolens, Penicillium
emersonii, Penicillium funiculosom, Trichoderma
harzianum,... thi Aspergillus niger dugc Iwa chon dé
nghién cttu véi nhitng vu diém nhu enzyme tong
hop déu dat cidc tiéu chuin GRAS (Generally
Recognized As Safe) cia My va RAS (Recognized
As Safe) ctia chau Au (Mathewson, 1998) [5-6].

Lén men bdn rdn (SSF) 1a mot phuong phap 1én
men trén co chit rin vd hiau nhu chita rit it hay
khong c¢6 nudc tu do, phuong phip yéu cau cédc
thi€t bi don gidn va it ton ning lugng [7]. Cic
nghién ctfu gin diy di cho thdy viéc st dung 1én
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men ban rin k&t hop st dung cdc cd chit cdm ing
& dang sinh khdi lignocellulose 12 mot trong nhitng
phuong phdp gitdp gidm gid thanh sdn xuit nhém
enzyme cellulase [8]. Pong bing song Citu Long
Vv6i cdc dic diém nhu 1a viing c6 hé thdng sdng
ngodi da dang, do d6 ngudn thuc vat thliy sinh nhu
cay luc binh (Eichhornia crassipes) rat phd bién,
bén canh mot s& 1gi ich thi hién nay luc binh vin
con ngodi ty nhién véi s& lugng 16n dé& dan dén 6
nhiém moi trudng. Ngoai ra, véi 1gi th€ vé nén
ndng nghiép phat trién manh nén cic phu phdm
ndng nghiép nhu rom, cdm la rat phong phd &
DPong bing sdong Ciru Long. Viéc st dung cic
ngudn nguyén liéu nay 1am cd chit va cdc thanh
phan dinh dudng b sung trong mdi trudng 1én men
tong hdp enzyme B-glucosidase, khong chi gitip
gidm gia thanh sdn xudt ma con gidm sy 6 nhiém
moi trudng. Tir nhitng 1i do trén, dé tai nghién citu
“T8i wu héa mdi trudng tdng hdp enzyme P-
glucosidase (E.C. 3.2.1.21) ti Aspergillus niger v6i
co chdt st dung 1a cdy luc binh (Eichhornia
crassipes)” dudc ti€n hanh v6i hy vong dé ra dudc
mot quy trinh sidn xuit dugc ngudn enzyme véi
hoat tinh cao nhung gid thanh thap, cling nhu lam
tién dé cho cdc nghién cttu sau vé sinh tdng hgp
enzyme [3-glucosidase.

2. Vat liéu va phuong phap nghién ciu

2.1. Vit li¢u nghién citu

2.1.1. Xut [y nguyén liéu trong moi truong lén men

Trau, cdm, luc binh dugc thu thap tai cdc dia
diém thudc huyén Chg Mdi, tinh An Giang.

Céc miu nguyén liéu dugc ria sach va sy kho
& 50°C trong vong 24 gis véi do am dat dudc cu thé
nhu sau: luc binh: 8,58%; trau: 5,72%; cam: 7,17%.
Sau d6, cic miu nguyén liéu kho dudc dem xay
nhuyén, trit trong cac tii PP va gitt & 4°C.

2.1.2. Chiing giong

Giong nam Aspergillus niger (VTCC-F-905)
dudc cung cap bdi Vién Vi sinh vat vd cong nghé
sinh hoc (IMBT) thudc Trudng Pai hoc Qudc gia
Ha Noi (VNUH).

Moi trudng nhan gidng va gift giong Aspergillus
niger 1a moi trudng PDA. Mdi trudng nudi bot bao
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tlt nAm Aspergillus niger 12 tim, cim véi ty 1& 1:1,
do 4m 40%.

N4m Aspergillus niger dugc bd sung vio mdi
trudng nudi cdy d€ sinh tdng hop enzyme PB-
glucosidase & dang bot bao tir véi mat sd khodng
107 CFU/g mbi trudng.

2.2. Phuong phdp nghién ciiu

2.2.1. Lén men sdn xudt enzyme

Moi trudng 1én men dugc thuc hién theo phuong
phdp Ién men ban rin véi cdc thong s6 c6 dinh 12 i
1é trau, cim 1an luot 13 25% va 45%, pH 5, @ Am
60%. Sau khi dugc tiét tring & 121°C trong 30 phuit,
moi trudng duge 1am ngudi dén 30-40°C, cho vao
khay nhya (950 ml), ti€n hanh cdy giong va G trong
th 4 & nhiét do 30°C. Dich enzyme dudc trich ly
biang dung dich dém citrate pH 4 véi ty 1& 1:4. Sau
dé ti€n hanh ly tAm 4000 vong/phiit trong 10 phiit &
4°C @€ thu nhan dich enzyme thd, bio quin & 40C
dé ti€n hanh do hoat tinh enzyme.

2.2.2. Do hoat tinh enzyme B-glucosidase

Hoat tinh enzyme B-glucosidase dugc xdc dinh
theo phudng phap ctia Fawzi [9]. Trong d6, st dung
Cellobiose 1am co chat phan ¢ng. Dung dich phan
ting gdm c6 1 ml cellobiose 1% trong dém citrate
pH 5.0 va 1 ml dung dich enzyme. Sau khi 4 § 50°C
trong 1 gid, ham lugng dudng khi sinh ra (glucose)
dudc do & budc séng 540 nm véi thude thir 3,5-
dinitrosalicylic acid (DNS) theo phuong phap cta
Miller [10] va Datsomor [11].

1 don vi hoat tinh B-glucosidase dugc dinh nghia
la lugng enzyme xdc tdc thdy phin gidi phong 1
umol glucose/phiit trong di€u kién thich hgp.

2.2.3. Téi uu héa theo phuong phdp quy hoach
thuc nghiém Box-Wilson

Muc dich: Xdc dinh méc d6 anh hudng cta 4
nhin t8: ham lugng luc binh, thdi gian nudi cay,
ham lugng glucose, ngudn nitd d6i véi qud trinh
sinh tdng hop B-glucosidase clia
Aspergillus niger, tit 6 c6 thé niang cao kha ning
tong hdp enzyme B-glucosidase thong qua thuc
hién k& hoach leo déc.

St dung phuong phédp t8i uu héa Box Willson
quy hoach thyc nghiém bac 1 v6i 4 bi€n, y = b, +

enzyme
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blxl + b2X2 + b3X3 + b4X4, trong do y la dal hIdng
s o b1
b,, bz 1a cac hé s6 hoi quy; x4, X5, X3, X4 la cdc bién
s0.[12].

- Xéc dinh hé s6 tuong tac bj theo cong thuc:

can t8i uu (hoat tinh enzyme B-glucosidase); b

1
b=

Tir d6 x4c dinh dugc phuong trinh hdi quy mo ta
thuc nghiém:

i=1%iYi

- Kiém dinh sy ¢6 nghia cdc hé s6 hdi quy theo
tiéu chudn Student
Phuong sai tai hién:
Sz _ Zmu=l (y(l),t_ ya)z
th —
m-—1
Sai s6 tinh cho b;:
S,. = Sth
bj = —F/——
VN
¥9,: gid tri y thu dugc tai tdm thuc nghiém
y°: gid tri trung binh cta cdc 1an do gid tri y’,

m: sO thi nghiém Iam tai tAm

Céc gid tri tinh todn theo s6 liéu thuc nghiém
clia phan bd Student tinh theo cong thifc:
_ |bjl

i =,

Tra bang phan vi x4c dinh gi tri cia tiéu chuin
Student d6i v6i mic y nghia p = 0,05; bac ty do f =
m-1

Néu ¢ > tp:p) thi he s0 bj khdc ddng k& véi 0,
anh hudng cla x; c6 y nghia dén viéc lam thay ddi
thong s6 i uu héa y, he s6 b; dugc chon.

Ngugc lai n€u t; > ty,.p thi hé s b; khong khac
déng k€ véi 0, Anh huéng cia X; it ¢6 y nghia dén
vigc 1am thay doi thong s6 t6i uu héa y, he s6 b;
khong dugc chon.

- Kiém tra tinh tuong thich ctia phuong trinh hdi
quy: 9

Kiém tra su tudng thich cia phuong trinh theo
tiéu chuén Fisher:

Sy
St
vdi phuong sai du:
2V 0 =)
N-N

2 —
Sdu -

Trong d6: N 1a s6 thi nghiém; N 12 hé s§ ¢ ¥
nghia trong phuong trinh; y; 1a gia tri do dugc trong
thyc nghiém; y; 1a gia tri tinh todn theo phuong trinh
hdi quy

Tra bdng phan bd Fisher véip=0,05;f1 =N -N;
f2=m-1

Né&u Fy, > F: tuong thich, phudng trinh phu hgp
véi céc s6 liéu thyc nghiém, ngudc lai khi F, <F:
khong tuong thich véi thyc nghiém.

- T&i wu héa thuc nghiém theo dudng doc nhat:
T6i wu héa qua trinh khdo sit cic hAm muc tiéu
bing phuong phdp leo ddc (phuong phip Box -
Wilson), chon budc nhdy nhdy cho mot yé&u t& va
budc chuyén dong clia nhitng y&u t& con lai dugc
tinh theo cong thic:

04
54,

Trong d6: §; 12 budc chuyén dong ctia y€u td thit

1, 8 la budc chuyén dong clia yé&u to j; A, Al

% =9

khodng bi&n thién cda céc yéu t§ tuong Gng.

3. K&t qua va thdo luan

3.1. Anh huéng ciia ham lugng luc binh dén
qud trinh téng hgp enzyme p-glucosidase tir
Aspergillus niger

Hinh 1: Anh huéng cla ty 1é luc binh bd sung
dén hoat tinh enzyme B-glucosidase

Hoat tinh B-glucosidase (U/ml)
=
B

16

15

13

12

11

1
bC(o) 15 20 25 30 35

Tilé co chat(%)

K&t qua tai Hinh 1 cho thiy khi b8 sung vao moi
trudng ludgng luc binh diing 1am co chit cdm tng &
mot ty 1& nhat dinh thi kich thich qu4 trinh tﬁ;ng hop
enzyme B-glucosidase, tuy nhién khi s dung & ty
1& cao, hoat tinh enzyme gidm dan, hoat tinh
enzyme cao nhit dugc ghinhan 12 & ty 1& 25%.
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3.2. Anh hudng ciia thoi gian nudi cdy dén qud
trinh tong hop enzyme B-glucosidase tit Aspergillus
niger

K&t qua tai Hinh 2 cho thdy: hoat tinh -
glucosidase dat dugc cao nhit trong giai doan tir 15
dén 21 gid nudi ciy (trong d6 § thdi diém 21 gid
nudi cAy dat hoat tinh cao nhit), trong giai doan nay
moc phét trién manh lan khip bé mit va c6 xu
huéng dn siu vao toan bd khoi mdi trudng, s¢i nAm
c6 thé quan sit bing mit thudng, khdi mdi trudng
k&t banh lai, & 18 gid ti€p theo (tic 39 gid nudi cay)
nim Aspergillus niger bt dau gia, thd'y xuit hién
nhitng bao tf mau den moc rdi rdc trén bé mit khdi
cd chat, hoat tinh enzyme B-glucosidase gidm
manh. Nhu viy, viéc Iva chon th&i diém két thiic
qud trinh nudi cdy rat quan trong, khong chi gitp
thu dugc enzyme cé hoat tinh cao, ma con gidp
gidm chi phi cho qu4 trinh sdn xudt enzyme. Do d6
tif nhitng k&t qua trén c6 thé két luan chon nghiém
thitc 21 gid nudi cdy dé thuc hién cho cic thi
nghiém ti€p theo.

3.3. Anh hudng ciia ham luong glucose dén qud
trinh tong hop enzyme B-glucosidase tit Aspergillus
niger

K&t qud tai Hinh 3 cho thdy glucose & ty 1& thap
12 ngudn carbon thich hgp cho qué trinh sinh tong
hdp B-glucosidase tir Aspergillus niger, tuy nhién
khi b6 sung véi ty 1& cao (2%) thi hoat tinh enzyme
gidm manh. Nhu vay, tir két qua trén quyét dinh
chon nghiém thitc 1,5% glucose dé thuc hién cho
céc thi nghiém ti&p theo.

3.4. Anh huéng ciia ngudn nito dén qud trinh
tong hop enzyme B-glucosidase tir Aspergillus niger

K&t qua clia Hinh 4 cho thdy 2 ngudn nitd thich
hdp cho qud trinh sinh tdng hdp B-glucosidase tir
Aspergillus niger la ammonium sulphat va uré véi
ty 1& bd sung 12 0,2%. Piéu nay giong véi nghién
ctu cda [15]: ammonium sulphat 14 ngudn nitd
thich hgp cho tdng hdp cellulase va nghién cttu
ctia [16]: hiéu qua thic ddy qud trinh sinh tng
hdp cellulase clia Aspergillus niger gidm dan theo
thit ty sau uré > pepton > natri nitrat > dich trich
nim men.
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Hinh 2: Anh huéng cla thdi gian nuéi cdy dén
hoat tinh enzyme B-glucosidase
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Hoat tinh B-glucosidase (U/ml)
-
w

Hinh 3: Anh huéng cla ty Ié glucose dén hoat
tinh enzyme B-glucosidase
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Hoat tinh B-glucosidase (U/ml)

Hinh 4: Anh hudng cda ngudn nitd dén hoat
tinh enzyme B-glucosidase
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0.80
BC(0)

Amonium sulphat

Hoat tinh B-glucosidase (U/ml)

Natri nitrat Ure

3.5. Téi uu héa méi truong nudi cdy doi véi vigc
tong hop enzyme B-glucosidase theo mé hinh Box
Wilson

Tir k€t qué clia cdc thi nghiém trudce, chon cdc
y€&u t6 dnh hudng dén thong s6 t6i uu hda nhu sau:
x; la ham lugng luc binh (%), mic cd sG 1a 25,
khodng bi€n thién 1a 5; x, 12 thdi gian nudi ciy
(gi®), mic cd s 1a 21, khodng bién thién 12 5; x5
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la ham lugng glucose (%), mic ¢ sd la 1,5,
khodng bi€n thién 12 0,5; x4 12 ham lugng
ammonium sulphat (%), mdc cd sé 1a 0,2, khodng

bi€n thiénla 0,1.

3.5.1. Xdc dinh phuong trinh hoi quy

Bdng 1. K&t qua 3 thi nghiém & tam dé xdc

dinh phuong sai tdi hién

No Yo, Y
1 1,65

2 178 1,71
3 1,71

Cédc hé s6 hdi quy duge xdc dinh nhu sau: by =
2,5;b;=-0,08; b, =-0,14; b3 =-0,11; by = 0,004

Tir d6, thié't 1ap phuong trinh hdi quy ¢6 dang:

y=2,5-0,08x; - 0,14x, - 0,11x5 + 0,004x,4

Kiém dinh su c6 nghia cic hé sd hdi quy theo

tiéu chuin Student:
- Phuong sai tdi hién:$?,, = 0,005
- Sai s0 tinh cho bi: Spj=0,017

Céc gia tri tinh todn theo s6 liéu thuc nghiém
clia phan bd Student tinh theo cong thifc: t, = 140,

48: 1, =4,49:1,=7,86; 13 =6,18; 1, =0,82

A . L . ., . oA 2
Tra bang phin vi xdc dinh gi4 tri ctia ti€u chuan

Student d6i v6i mic y nghia p =
0,05; l?ac tuw c/lo f= 2:tb(p:f) =4,30

boi chi€u tb v6i cic gid tri
Student tinh ta thay: ty> ty; t; > ty; by
> ty,; t3 > t, va chi ¢6 t4 < ty, nén hé s&
b, khong c6 § nghia. Do d6, phuong
trinh hdi quy c6 dang nhu sau: y =
2,5-0,08x;-0,14x,-0,11x5

Kiém tra tinh tuong thich clia
phuong trinh hdi quy theo tiéu
chuén Fisher:

- Phuong sai du theo cong thitc
c6 gid tri bing %, =0,06;

§?,,=0,005
-F=12
So sanh gid tri F v6i Fb =
Fapyee)

Trong do: p 1a mdc y nghia 5 %; f 1a bac ty do
cia phuong sai duf; =N-N’=16-4=12;f,1a bac
tw do ctia phuong sai tdi hién f, =m-1=2

Tra bang ta c6: Fyy = 19,4; vi F < F, phuong trinh
phlt hop véi cdc s8 liéu thuc nghiém.

Tur phuong trinh hdi quy nhan thiy chi c6 3 y&u
t0: lugng luc binh (x;), thoi gian nudi ciy (x,),
lugng glucose (x3) 1a dnh hudng tryc ti€p dé€n kha
ning sinh tdng hop enzyme cellulase cia
Aspergillus niger, trong d6 thdi gian nudi cdy anh
hudng manh nhAt sau d6 d€n ham lugng glucose va
ham Iugng luc binh. Do d6, d€ nang cao hoat tinh
enzyme, tién hanh gidm thdi gian nudi ciy, gidm
luong glucose va luc binh b3 sung vao moi trudng
s0 vGi thi nghiém mdc trung binh (mdc cd s8).

3.5.2. T61 uu héa thic nghiém

T6i wu héa thuc nghiém dudc thuc hién bing
phuong phip dudng ddc nhat, bit dau tir diém
khong tirc 1a mic cd s§: x; = 25%; x, = 21 gid;
x3=1,5%.

Chon budc chuyén dong ctia y&u t8 x, 12 85; 8, =
0,4. C4c budc chuyén dong clia cdc y&u t8 x| va x5
dugc tinh theo cong thic v6i k€t qud nhu sau: §; =
0,2;85=0,03.

Céc k&t qua thuc nghiém t8i wu héa dudc trinh
bay 6 Bang 2.

Bdng 2. K&t qud thuc nghiém t8i uu héa

Tén X4 X9 X3 AL
B-glucosidase

Hé s6 b, -0,08 -0,14 -0,1
Khoang bién thién A 5 5 0,5
bj A 04 0,7 0,055
Budc Sj 0,2 0,4 0,03
Mtc co s6 25 21 1,5 1,70b
Thii nghiém 1 244 19,8 1,41 1,73b
Thli nghiém 2 23,6 18,2 1,29 2,43b
Thi nghiém 11 22,8 16,6 1,17 473a
Thi nghiém 12 22,6 16,2 1,14 2,55b
Thi nghiém 15 22,0 15,0 1,05 2,49b
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Céc s0 c6 chit cdi theo sau gidng nhau trong
cling mot ¢t khic biét khong cé y nghia vé mit
thong ké & miic 5%.

Nhan dugc két qua ot nhat & thi nghiém tha 11,
khdc biét c6 y nghia thong ké vdi cac thi nghiém
con lai, trong dé hoat tinh enzyme B-glucosidase
ting gap 2,78 1An. Nhu vay, thanh phidn mdi trudng
t6i vu cho qué trinh sinh tSng hop enzyme cellulase
th Aspergillus niger 1a 22,8 % luc binh, 1,17 %
glucose, 0,2 % Ammonium sulphat va thdi gian
nudi cay toi wu 1a 16,6 gid.

4. K&t luan va dé nghi

4.1. Két lugn

Qua k&t qua dé tai, nhan thi'y qué trinh sinh tdng
hdp enzyme B-glucosidase tir Aspergillus niger
chiu 4nh hudng ctia nhiéu nhan & khac nhau trong
qué trinh nudi c4y, cu thé tir phudng trinh hdi quy y
= 2,5 - 0,08x; - 0,14x, - 0,11x5 nhdn thf{y trong 4

TAILIEU THAM KHAO:

nhan td khdo sét thi chi ¢ 3 nhan t&: ham lugng luc
binh, thdi gian nudi ciy va glucose 1a dnh hudng
tric ti€p dén kha ning sinh tong hdp enzyme
B-glucosidase cta Aspergillus niger, trong d6 thoi
gian nudi cdy dnh hudng manh nhat sau d6 dén
ham ludng glucose va cudi cling 1a ham lugng luc
binh. Thuc hién céc thi nghiém leo doc x4c dinh
thanh phin moi trudng t8i wu cho qué trinh sinh
tong hop enzyme P-glucosidase tit Aspergillus
niger 1la 22,8 % luc binh, 1,17 % glucose, 0,2 %
Ammonium sulphat va thdi gian nudi cay t6i vu 1a
16,6 gi. Qua do, hoat tinh enzyme B-glucosidase
ting gAp 2,78 1an so vdi mitc khdo sdt ban dau.

4.2. Dé nghi

Nghién ctitu cic phuong phdp tinh sach dé thu
nhan enzyme & dang tinh khi€t va khéo st cic y&u
t6 dong hoc 4nh hudng dé€n hoat tinh clia enzyme B-
glucosidase ®
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ABSTRACT:

This study is to optimize the medium composition for synthesizing -glucosidase (E.C. 3.2.1.21)
from Aspergillus niger with the use of water hyacinth (Eichhornia crassipes) as substrate. This study
explores the production of B-glucosidase from local available by - product materials. The study
finds out that the optimal medium compositions for the biosynthesis of B-glucosidase from
Aspergillus niger are 22.8 percent water hyacinth; 1.17 percent glucose; 0.2 percent ammonium
sulphate and the optimal culture time is 16.6 hours. Under these medium compositions, the activity
of B-glucosidase increase 2.78 times compared to the initial survey level.

Keywords: [-glucosidase, optimization, water hyacinth, Aspergillus niger, solid state
fermentation (SSF).
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