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Tom tat
Bacillus amyloliquefaciens co vai trd quan trong trong phat trién nén nong nghiép
tudn hoadn nho kha ning phan giai cellulose hiéu qua, gop phan xir Iy phu pham
ndéng nghiép thanh phan bon cho cay trong. Bacillus amyloliquefaciens vira sinh
téng hop cellulase ngoai bao vdi hoat tinh cao vira ddi khang manh véi tac nhin gay
bénh, déng thoi sinh trudng manh, d& nudi cay trén mdi trudng nhan tao. Ching B.
amyloliquefaciens B17 da duoc phan lap, tuyén chon nho kha ning sinh tong hop
enzyme cellulase manh. Thanh phin moi truong nhan nudi chung B.
amyloliquefaciens B17 da duoc tdi uu hoa bang phuong phap bé mat dap tmg theo
thiét k& phirc hop trung tdm (Central Composite Design, CCD). Két qua cho thiy
chiung B17 ¢6 kha nang sinh truong, phét trién manh (mat sb 3,3 x 10%° (CFU/mI),
ddng thoi cho hoat tinh cellulase cao (16,41 Ul/ml) trén méi truong chira 30 g/l cao
nam men, 5 g/l ri dudng, 0,01 g/l MgSO4, 10 g/l NaCl va 2 g/l K;HPO,.
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1. Pt van dé

Ché pham vi sinh vat gép phan quan trong vao su phat
trién cua nén ndng nghiép tuan hoan bén viing. Trong s6
cac vi sinh vat, Bacillus spp. dugc danh gia cao nho kha
nang sinh enzyme cellulase hiéu qua, giup xtr ly phu
phdm néng nghiép thanh phan bén va cai thién do phi
nhiéu cua dat. Cellulose chiém ty Ié Ion trong cau triic
thanh té bao thuc vat. Day 1a polysaccharide phd bién
nhit trong ty nhién, nhung c6 ciu tric bén viing va kho
bi phan hity, nén viéc sir dung ngudn tai nguyén nay trong
san xuat con nhiéu han ché [1]. Trong s6 céc vi khuan
sinh enzyme cellulase, Bacillus amyloliquefaciens ndi bat
nho dic tinh sinh truéng manh, d& nudi cdy trén moi
truong nhan tao va tiét cellulase ngoai bao véi hoat tinh
cao [2]. Ngoai ra B. amyloliquefaciens ¢ nhiéu dic tinh
sinh hoc ¢6 loi nhu d6i khang véi nAm bénh, kich thich
su phat trién cay trong, phan giai lan, c6 dinh dam, ... [3].
Dic biét 1a kha nang san xuat enzyme cellulase [4] ing
dung trong xur ly cac phé phu phim ndng nghiép. Viéc
nay gilp tao ngudn phan bon dinh dudng cho cay trong,
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han ché t6i da viéc lam dung phan héa hoc caa ndng dan
va giai quyét 6 nhiém méi truong.

Tuy nhién, cac yéu té moi trudong nhan nudi nhu ngudn
carbon, nito va khoang chat anh huong nhiéu dén qua
trinh phaét trién va tong hop enzyme cellulase & vi khuan
Bacillus [5]. Hon nita, mdi chung vi khuan thudng c6 cac
diéu kién toi wu riéng biét dé dat hoat tinh cellulase tét
nhét. Viéc chon mdi truong nhan nudi thich hop s& gidp
nang cao hiéu qua st dung ché pham vi khuan khi tng
dung thuc té. Vi vay, nghién ciru nay duoc thuc hién
nhiam xac dinh anh huong va téi wu hoa thanh phan moi
truong dén su ting truong va hoat tinh enzyme cellulase
cua B. amyloliquefaciens B17.

2. Vit liu va phuong phap nghién ctru

2.1. Vit liéu nghién ciru

Chung vi khuan B. amyloliquefaciens B17 tir bo suu tap
gidng Vi sinh vat, Trung tdm Cong nghé Sinh hoc Thanh
phb HS Chi Minh.
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2.2. Phuwong phap nghién ctru
2.2.1. Pic diém dai thé, vi thé va kha niing phan giai
cellulose cua B. amyloliquefaciens B17
Xdc dinh ddc diém dai thé, vi thé
Vi khuan dugc cdy ria, tao khuan lac don trén TSA
(Tryptone Soya Agar). Sau 24 gid, quan sat dic diém hinh
thai dai thé vi khuan va tién hanh nhuém Gram dé kiém
tra dic diém vi thé. Té bao vi khuan bit mau tim 1a Gram
dwong, mau hong 1a Gram am [6].
Xdc dinh kha nang phdn giai cellulose
Hat 100 pl dich tang sinh trong TSB (Tryptone Soya
Broth) vao cac giéng trén dia thach chira 1% CMC. Sau
48 gio, dung dich lugol dugc nho Ién bé mat dia nham
phét hién va do kich thugc vong phan giai [7].
2.2.2. Anh huéng clia cic mdi trwdong nudi ciy dén
mit s6 va hoat tinh enzyme cellulase
HUt 1 ml dich khuan tang sinh sau 24 gio trong TSB cho
vao 100 ml sau loai méi troeong da dwgc vO trung voi
thanh phan & Bang 1 va i lic 200 vong/pht ¢ 37°C trong
24 gio. Ghi nhan mat s6 (CFU/ml) va hoat do enzyme
cellulase (UI/ml). Thyc hién 3 lan lap lai trén 1 nghiém
thuc.

Bang 1 Thanh phan cac nghiém thirc khao sat

S Nong dd cac thanh phan & cac moi
T Thé‘nh treong (g/l)
T phan | MT | MT | MT | MT | MT | MT
1 2 3 4 5 6
1 |CMC 10 |10 10 10 20
2 [ (NHa) | 1 5 |15 |1
SO,
3 |KeHP |1 114 (2,13 | 1 5
Oq 5
4 | MgSO |05 1 0,5
4
5 | NaCl 0,1 75 10,00 |10
1
6 | Trypto 2
ne
7 | KH.P 4 1
O4
8 | NapHP 4
O4
9 | MgSO 02 |04 0.2
4.7TH20
1 | CaCl.. 0,00 | 0,05 | 0,2
0 | 2H,0 1

FeSO.. 0,00 | 0,00
7H0 4 125
Ri 10
duong
Cao 5
nam
men
Phuwong phap do hoat d¢ cellulase

Hoat d6 enzyme (A) dugc xac dinh thong qua ham lugng
duong khir do thity phan co chit CMC. Phan ting tao mau
gitra duong khtr va thude thir acid dinitrosalicylic (DNS),
sau d6 duoc do mat s6 quang & budc song 530 nm. Nong
d6 duong khu duoc tinh todn dua trén dwong chuan
glucose [8].

A=LE
ndng do glucose (umole), V: thé tich phan ang (ml), k: hé
s6 pha lodng, v: thé tich enzyme phan tung (ml), t: thoi
gian phan tng (phat).

2.2.3. Anh huéng cic ngudn carbon dén mat sb va
hoat tinh enzyme cellulase

Anh hwéng thanh phan carbon @én mdt sé va hoagt tinh
enzyme cellulase

Tién hanh trén 06 loai méi truong ¢ thanh phan cachon
khac nhau (CMC, manitol, ri duong, fructose, glucose,
sucrose,). Méi truong duoc chon & thi nghiém 2.2.2, ¢b
dinh thanh phan chat khoang va nito, thay ddi nguon
carbon. Hat 1 ml dich khuan ting sinh vao 100 ml cac
nghiém thirc, 1 lac 200 vong/phit & 37°C, 24 gio. Sau d6
xéac dinh mat sé va hoat d6 enzyme.

Anh hwong nong dé carbon dén mdt sé va hogt tinh
enzyme cellulase

Tién hanh khao sat 10 ndng dé carbon (0,5%, 1%, 1,5%,
2%, 2,5%, 3%, 3,5%, 4%, 4,5% va 5%). Hut 1 ml dich
khuan ting sinh sau 24 gio vao 100 ml cac nghiém thirc,
lic 200 vong/phit ¢ 37°C. Sau 24 gid x4c dinh mat s6 va
hoat d6 enzyme.

2.2.4. Anh hwéng ciia cac ngudn nito dén mat sé va
hoat tinh enzyme cellulase

Anh huong thanh phan nito @én mat sé va hogt tinh
enzyme cellulase

Thyc hién tuong ty nhu 2.2.3 vai 6 nghiém thirc thay doi
thanh phan nito (cao thit, cao nim men, tryptone,
(NH4)2SOs4, peptone va NH4CI).

Khdo sét anh hirong nong do nito dén mdt sé va hoat tinh
enzyme cellulase

W RN R R

Vi, A: hoat d enzyme cellulase (Ul/ml), x:
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Thuc hién twong tu nhw 2.2.3 véi 10 nghiém thirc tuwong
{ng cac ndng do nito (0,5%, 1%, 1,5%, 2%, 2,5%, 3%,
3,5%, 4%, 4,5% va 5%).
2.2.5. Anh huéng ciia cic ngudn chiat khoing dén mat
s0 va hoat tinh enzyme cellulase
Thi nghiém duoc thiét ké theo phuong phap Placket-
Burman, mdi yéu té dugc khao sat véi 2 mac do: muac
duéi (-) va muc trén (+) (Bang 2). Cac ngudn chit khoang
gom FeSO4, MnSO4, K,HPO,, MgSO4, NaCl va CaCl,, Thi
nghiém c6 13 nghiém thirc theo thiét ké thi nghiém
Plackett-Burman. X ly s liéu bang phan mém JMP.
Bing 2 Céc bién trong ma tran Plackett-Burman

Mirc
Yéu to (g/L) Kihi¢gu Duwéi (- Trén

1) (+1)
FeSO;4 X1 0,05 2
MnSO X2 0,01 0,1
K,HPO, X3 0,05 5
MgSO, X4 0,2 4
NaCl X5 1 15
CaCl, X6 0,05 3

2.2.6. Xac dinh méi truomg toi wu tic ddng dén mat so
va hoat tinh cellulase

Dua vao phuong phap dap ang bé mit theo thiét ké CCD
dé chon ndng do tbi wu cac thanh phan moi trudng.

Hat 1 ml dich khuan tang sinh sau 24 gid trong TSB cho
vao 100 ml méi truong can khao sat ndng do toi wu theo
thiét ké CCD, lic 200 vong/phut, ¢ 37°C. Sau 24 gid, Xac
dinh mat sb va hoat 6 enzyme.

2.2.7. Kiém dinh thye té mé hinh t6i wu héa

Tién hanh véi moi truong trudc va sau khi tdi wu. Hat 1
ml dich khuan ting sinh sau 24 gio trong TSB cho vao
100 ml c&c méi trudng, lic 200 vong/phit, & 37°C. Sau
24 gio xac dinh mat sb va hoat d6 enzyme.

2.2.8. B4 tri thi nghiém va xir Iy s6 liéu

Céc thi nghiém dugc b tri theo kiéu CRD, 3 lan lap lai
trén mot nghiém thuac. S6 liéu dugc xir 1y trén phan mém
SAS version 9.1, Microsoft Excel (Microsoft Office
Professional Plus 2019), JMP 10 (JMP Statistical
Discovery, SAS).

3. Két qua va thao luan

3.1. Pic diém hinh thai dai thé, vi thé va kha ning
phén gidi cellulose ciia chiing B17

Chung B. amyloliquefaciens B17 trén moi truong TSA c6
mau tring duc, tron (Hinh 1A). Sau khi nhuém Gram va
quan séat dudi kinh hién vi dién tir voi do6 phong dai 1.000
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1an, té bao c6 hinh que, hai dau tron, dimg don 1¢ hoic két
thanh tirng chudi ngan, Gram dwong (Hinh 1B). Vong
phan giai cellulose cua chung B17 c6 duong kinh 1a 26,66
mm (Hinh 1C).

” -

£
/ B c

Hinh 1 Hinh anh dai thé (A), vi thé (B) va kha ning
phan giai cellulose cua chung B. amyloliquefaciens B17
] €

3.2. Anh huéng cia cic moi truedng nhan nudi sinh
khoi dang léng dén mat sé va hoat tinh enzyme
cellulase

Chuang B. amyloliquefaciens B17 c6 kha ning phat trién
trong ca 6 loai méi truong véi mat sé dao dong trong
khoang 2,8 — 17,4 CFU/mI (Hinh 2A). Su khac nhau gitra
cac nghiém thuc c6 ¥ nghia v& mit thdng ké voi do tin
cay 95%. MT4 c6 mat sb 17,4 x 108 CFU/ml, dat phan
hang cao nhit, tiép theo lan luwot 12 MT6 (16 x 108
CFU/ml) va MT2 (10,5 x 108 CFU/ml), cac nghiém thirc
con lai MT1, MT3 va MT5 c6 gia tri mat s6 phan hang
thdng ké thip nhat véi mat sé lan luot (2,8 x 108 CFU/m;
3 x 108 CFU/ml va 3,1 x 108 CFU/m).

Hoat do cellulase ciing c6 su khac biét dang ké (Hinh 2B),
v6i MT3 cho hoat d6 thap nhit (2,66 Ul/ml), va MT4 cho
hoat d6 cao nhat (8,96 Ul/ml). Nhu vay, MT4 c6 mat sb
va hoat do cellulase cao nhat. Két qua nay kha twong dong
v6i nhiéu nghién ctru trude do vé viéc st dung ri duong
lam ngudn dinh dudng cho sy phét trién cua vi khuan [9]
bai ¢6 chua sucrose, glucose va fructose 1a ngudn dinh
dudng dé hap thu hon so véi CMC trong cac mdi truong
con lai. Ngoai ra, ciing ghi nhan sy ting trudng tuong doi
& hai moi truong MT2 va MT4 béi hai moi trrdng nay ¢o
chira tryptone va cao nim men, déy ciing 12 ngudn dinh
dudng quan trong gilp Vi sinh vat phét trién. Do su ting
truong cua vi khuan thuong ty 1é thuan véi viéc san xuat
enzyme nén hoat do enzyme cellulase cta chung B.
amyloliquefaciens B17 ciing cho thdy xu hudng twong tur

[10].
:fg H il H

Nghiém thire

20

M3t s (x 10° CFU/mL)

Hogt & (Ubiml)

MTI MT2  MT3  MT4  MTE  MTe

Nghigm thirc
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Hinh 2 Mit s6 (A) va hoat do cellulase (B) cua B.
amyloliquefaciens B17 ¢ cac nghiém thuc

3.3. Anh huwéng ciia cic ngudn carbon dén mat so va
hoat tinh cellulase cua ching B17
3.3.1. Anh huéng ciia ngudn carbon dén dén mat s6
va hoat tinh cellulase
Hinh 3A thé hién ching B. amyloliquefaciens B17 déu
phét trién & cac nguon carbon khao sat. Trong d6, mat s6
& moi trudng c6 ri duong dat mat sé va phan hang thong
ké cao nhat (1,1 x 10° CFU/ml), mat sé ¢ nghiém thirc
glucose va CMC c6 phan hang théng ké thap nhat (mat s6
lan luot & mirc 2,6 x 108 CFU/mI va 2,7 x 108 CFU/ml).
Trong 6 moi truong, ri duong co hoat 4o enzyme dat cao
nhat (13,2 Ul/ml) (Hinh 3B). Nghiém thiic ¢6 hoat do
cellulase thap nhat 1a manitol va CMC. Nhu vay, trong
méi truong ri duwong, chang Bacillus amyloliquefaciens
B17 dat mat s va hoat dong enzyme cellulase cao nhat
trong cac nghiém thirc. Pay 1a ngudn nguyén ligu co chi
phi thap, thudng dugc st dung trong qua trinh 18n men vi
sinh vat.

10,65

Mit 53 (x 10° CFU/mL)
Hoat 0 (Ulml)

H ‘ \ 6,624
Gt FRUC SAC MAN o
Nghiém thic

Hinh 3 Mat s6 (A) va hoat do cellulase (B) cta chung
B17 trén cac nghiém thirc Ghi chu: RP (ri duwong), GLU
(glucose), FRUC (fructose), SAC (sucrose), MAN
(manitol)

3.3.2. Anh hwéng ciia ham lwong carbon dén mat s6

va hoat tinh cellulase

Hinh 4A cho thiy chung B. amyloliquefaciens B17 c6 thé
phét trién & cac nghiém thic khao sat. Cu thé, mat s vi
khuan tang ti 1& thuan véi ndng do mat ri tir 0,5% dén
2,5%, sau d6 mat sé giam dan khi tiép tuc ting nong do
mat ri. Kha nang sinh truong cua chung B.
amyloliquefaciens B17 manh nhat (2,3 x 10° CFU/ml) ¢
nong do ri duong 2,5% va dic biét giam manh khi ting
mat ri 1én 4,5% va 5%. Nhu vay, mat ri 12 ngudn dinh
dudng tét khi s dung ¢ ndng do thap [10]. Néu sir dung
nong do qua cao s& cd kim ham su phat trién cua vi sinh
vat. Thuc té, khi nong do mat ri ting s& lam giam nong
do oxy hoa tan, tir d6 lam giam Sy tang truéng cua vi
khuan [9]. Ngoai ra, trong mat ri con chira polyphenol cé
kha ning gay ton thuong vach va mang té bao vi khuan,
ciing nhu hop chét phenolic c6 kha ning Gc ché su ting
truong cua vi khuan [9]. Do sy ting truong cua vi khuan

thuong ty & thuan véi viéc san xuat enzyme nén hoat do
enzyme cellulase cua chung B. amyloliquefaciens B17
cling cho thay xu huéng twong ty (Hinh 4B) [10]. Cu thé,
hoat do dat thap nhit khi nhan nuéi ¢ diéu kién mat ri
4,5% (5 Ul/ml) va c6 gia tri dat phan hang théng ké cao
nhat & ndng d6 2,5% (hoat d6 dat 13,71 Ul/ml). Nhu vay,
khi bo sung ri duong 2,5% ching B17 cho mat sé va hoat
d6 enzyme cao nhat.

10,048

Hogt d§ (Ulfm1)

IM&t 58 (x 10® CFU/mL)

0

8,96 8.78¢
7,520 632
05 1.0 15 20 25 30 35 40 4.5 50

Ham luegng mat i (%)

Ham lrgng mét ri (%)

Hinh 4 Mt s6 (A) va hoat do cellulase (B) ciia chiing B.
amyloliquefaciens B17 & cac ham lugng mat ri khac
nhau
3.4. Anh huong cia thanh phin nito dén mat s6 va

hoat tinh cellulase cua ching B17

3.4.1. Anh huéng ciia thanh phan nito dén mat s6 va
hoat tinh cellulase

Két qua & Hinh 5A cho thay, chung B17 déu c6 mat sé
dat trén 10° CFU/ml & céc nghiém thirc. Trong do, khi
phét trién trong mdi trudng chira cao ndm men, vi khuan
c6 gia tri mat s6 phan hang théng ké cao nhit (23,5 x 10°
CFU/ml). Tuong ty, Hinh 5B cho thay, hoat d6 enzyme
cac nghiém thuc c6 gia tri tir 6,38 — 13,89 Ul/ml. Trong
s6 d6, nghiém thirc str dung cao ndm men cho két qua cao
nhit v& mat théng ké. Cac dang hop chit nito khac nhau
anh huong khong gidng nhau dén qua trinh tong hop
enzyme cellulase. Cu thé (NH4),SOs duoc xac dinh 1a
ngudn cung cép nito tdi wu cho qué trinh sinh enzyme
cellulase ctia cac vi khuan phén lap ¢ déat [11]. Trong khi
d6, Abou-Taleb va cong su (2009) khi tdi uu héa moi
truong san xuat enzyme cellulase cho hai ching B.
alcalophilus S39 va B. amyloliquefaciens da chon cao
ndm men lam ngudn nito thich hop [12]. Do d6, ting
chung vi sinh vat c6 kha ning téng hop cellulase khéac
nhau tily thudc vao loai ngudn nito dwoc cung cip trong
mbi trudng nudi cay. Trong nghién ctru ndy, ching B.
amyloliquefaciens B17 thé hién kha ning tang sinh kh6i
va san xuit enzyme cellulase manh nhat khi duwgc nuéi
trong moi trudng chira cao nAm men.
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Hoat dd (Ul/ml)

Mat s5 (x 10° CFU/mL)

Lilln

NHS NHC TRYP PEP YE ME NHS NHC TRYP PEP YE ME
Nghiém thirc

Nghiém thirc

Hinh 5 Mat s (A) va hoat d6 cellulase (B) cua B.

amyloliquefaciens B17 & cac nghiém thuc. Ghi chu:
NHS ((NH,):SO,), NHC (NH,Cl), TRYP (tryptone), PEP
(peptone), YE (cao ndm men), ME (cao thit)

3.4.2. Anh huéng ciia ham hrong nito' dén mat s6 va
hoat tinh cellulase

Hinh 6A cho thay nghiém thuc véi nong do 2% va 2,5%
mat s6 ¢ phan hang thong ké cao nhat (twong ung la 2,4
x 10° CFU/ml va 2,6 x 10° CFU/ml). Ngwoc lai, mai
truong chira 5% cao nAm men, mat sé khuan lac ¢ phan
hang thong ké thap nhét (5,1 x 10¢ CFU/ml). Biéu nay
cho thay, viéc bd sung cao nim men & muc 2% va 2,5%
phi hop nhat dé thuc day sy phét trién cua chung B.
amyloliquefaciens B17 trong diéu kién nudi cdy. Thuyc té
cho thiy ¢ nong do cao nim men ting s& gay uc ché su
tang truong va lam giam hoat tinh enzyme cua vi khuén
[13]. Tuy nhién, mdi vi khuan s& c6 khoang nong do cao
nam men t6i wu khac nhau dé phét trién. Do sy ting
truong cua vi khuan thuong ty 16 thuan véi viéc san xuét
enzyme nén hoat do enzyme cellulase cua chung B.
amyloliquefaciens B17 ciing cho thiy xu huéng twong tu
(Hinh 6B) [10], ngoai trir ndng d6 3% cao nam men, mic
du cd su tang trueong giam rd rét nhung hoat tinh cellulase
ghi nhan dugc 6 muc cao. Nhin chung cac nghiém thic
2%, 2,5% va 3% c0 hoat do enzyme dat phan hang cao
nhat (twong wng & muc 13,83; 14,01 va 14,41 Ul/ml).
Nguoc lai, nghiém thace st dung 5% cho hoat d6 thap
nhat. Nhu vay, véi nong do & mic 2%, 2,5% la thich hop
cho qué trinh phét trién va sinh tong hop cellulase cua
chang vi khuan B. amyloliquefaciens B17. Vi vay, dé tiét
kiém chi phi, ndng do 2% duogc lya chon dé tién hanh
nhan nudi chung vi khuan nay trong céc thi nghiém tiép
theo.

A B

14,0144 412
83+

Mat 6 (x 10° CFU/mL)
Hoat d§ (UVml)
SR v}

05 10 15 20 25 30 35

10 45 50 05 10 15 20

S 40 45 S

5 3
Nong d§ cao ndm men (%) Ndng dé cao ndm men (%)
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Hinh 6 Mt s6 (A) va hoat dd enzyme cellulase (B) cta
ching B. amyloliquefaciens B17 & cac nghiém thurc
3.5. Sang loc cac yéu té khoang anh hwéng dén mat
s0 va hoat tinh cellulase theo thiét ké Plackett-Burman
Két qua Hinh 7A cho thay, hai yéu t6 anh huong chinh
dén mat s6 cua vi khuan 1a mudi K,HPO, va NaCl (Hinh
7A). Nong d6 KoHPO, ti 16 thuan véi mat s6, trong khi d6
NaCl ti I& nghich. Tuong tw, & Hinh 7B hai yéu t6 khoang
K2HPO4, MgSOa c6 tic dong cd ¥ nghia dén hoat do
cellulase cua vi khuan (p < 0,05). Trong d6, Ko:HPO, tac
dong ti 1€ thuan, con MgSO4 ti Ié nghich vé6i hoat d6

cellulase.

A
Bién déc lap Hé s8 tuong tic t Ratio Prob>|t|
K2HPO4(0.05,5) 294166667 3.39 | | 1 0.0146"
NacCi(1,15) -2.608e+8 -3.01| | ] = 0.0237*
FeS04(0.05.2) -1.708e+8 -1.97 0.0962
CacCl2(0.05,3) 122500000 1.41 0.2072
MgS04(0.2.4) -62500000 -0.72 0.4979
MnS04(0.01,0.1) -54166667 -0.63 0.5550
B
Bién déc lap Hé s8 tuong tac  t Ratio Prob>It]
K2HPO04(0.05,5) 2.1425833 3.79 | 0.0091"
MgS04(0.2,4) -1.46175 -2.58 1N | 0.0415"
NacCi(1,15) -1.261583 -2.23 { | 0.0672
FeS04(0.05.2) -0.420417 -0.74 || 0.4854
CacCl2(0.05,3) 0.4004167 0.71 1 0.5056
MNnSOC4(0.01,0.1) 0.18025 0.32 [ 0.7608

Hinh 7 Anh huéng cua céc loai khoang 1én mat sb (A)
va hoat d¢ cellulase (B) ctuia ching B. amyloliquefaciens
B17
Nhu vay, MgS0., KoHPO, va NaCl cé tac dong co dang
ké dén mat s6 va hoat d6 enzyme cellulase cua B.
amyloliquefaciens B17. Mac du, NaCl va MgSO. ¢ tac
dong am dén sy tang truong va hoat dé enzyme nhung
day 1a ngudn cung cap cac ion khoang can thiét cho qua
trinh trao d6i chat & vi khuan va duoc bd sung vao moi
truong nudi cay dé duy tri can bang &p suit tham thau
[14]. Do vay, ca 3 yéu té khoang nay déu duoc chon trong
thi nghiém t6i wu hoa méi truong bang phuong phap

Central Composite Design (CCD).

3.6. Téi wu hoa cac thanh phin anh hudong dén mat

s0 va hoat tinh enzyme cellulase bang phwong phap

CcCDh

Tir céc két qua trén cho thay 5 thanh phan tac dong chinh

dén mat sb va hoat tinh cellulase cua chung B.

amyloliquefaciens B17, la ri duong, cao nim men,

K2HPO,, NaCl va MgSO, (Bang 3). Theo phuong phap

CCD c6 tong sb 28 t6 hop nghiém thirc dugc dua ra.
Bang 3 Nong do cac yéu tb trong CCD

L Ki Mirc
Yéu to (g/L

euto (/L) hiéu Dwéi Trung binh Trén
Ri duong X1 5 22,5 40
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Caonammen X2 5 17,5 30
K>HPO4 X3 2 4,75 7,5
NaCl X4 0,5 5,25 10
MgSO, X5 0,01 1,255 2,5

3.6.1. T6i wu cic thanh phin méi truong anh hwéng
dén mat s6 vi khuan B17

Trong cac nghiém thic, mat sb vi khuan dat cao nhat
(3,57 x 10'° CFU/ml) & thanh phan méi trudng: ri duong
5 gam/lit; cao nam men 30 gam/lit; K;HPO, 2g/I; NaCl
5,25 gam/lit, MgSO, 0,01 gan/Iit, va thap nhat (5 x 108
CFU/ml) véi thanh phan: ri duong 40 gam/lit; cao nim
men 30 gam/lit; K;HPO4 7,5 gam/lit; NaCl 10 gam/lit,
MgS0O,0,01 gam/lit.

3.6.2. T6i wu mdi truong dnh hwéng dén hoat tinh
enzyme cellulase

Ciing theo md hinh nay, hoat d cellulase cao nhit 16,53
Ul/ml ¢ thanh phan méi truong: ri duong 5 gam/lit; cao
nim men 30 gam/lit; K;HPO4 2 gam/lit; NaCl 5,25
gam/lit, MgSO,4 0,01 gam/lit, va thip nhat 4,52 Ul/ml ¢
moi truong cd ri duong 22,5 gamy/lit; cao nam men 17,5
gam/lit; KoHPO4 2 gam/lit; NaCl 5,25 gam/lit va MgSOa
1,255 gam/lit. Nhu vay, khi thanh phan méi truong chua:
ri duong 5 gam/lit; cao ndm men 30 gam/Iit; K;HPO, 2
gam/lit; NaCl 5,25 gam/lit, MgSO4 0,01 gam/lit s& cho
mat s6 khuan lac va hoat d6 enzyme déu dat cao nhat. Mo
hinh du doan véi cdng thirc méi truong nay, chang vi
khuan B17 s& dat hoat do cao nhat vai 16,18U1/ml va mat
s6 khuan lac 12 3,5 x 101°CFU/ml (Hinh 8).

40000000000
- vqp 30000000000
= [29e+10, 20000000000
= 4e+10] 100000000007
ol 1 .

16~ P
f 122275 12
T 201382] 8
4]

ity
1
|

by

£ 0853851

D
0

Hinh 8 Gi4 tri toi uu cac thanh phan nuéi cay
chung B. amyloliquefaciens B17. Ghi chu: X1 (vi
dwong), X2 (cao nam men), X3 (K2HPO,), X4
(NaCl), X5 (MgSO,)

Nhu vay, nong do cac yéu té dinh dudng nhu ngudn
carbon, nito va khoang chat c6 tac dong tich cuc dén mat
s6 va hoat do cellulase cua vi khuan B. amyloliquefaciens
B17. Két qua nay cung ¢ thém kha ning sinh tong hop
cellulase cua Bacillus. Bén canh d6, anh huéng céc chat
khoang NaCl, K;HPO4 va MgSO. dén hoat tinh cellulase

cling duoc ghi nhan. NaCl & nong do thich hop c6 thé 1am
tang tinh tham thau, hd trg qué trinh bai tiét enzyme ra
moi truong [15].
3.7. Kiém dinh thyc té mé hinh t6i wu héa
Theo mé hinh dy doan, méi trudng téi wu cho chung B.
amyloliquefaciens B17 la NT7 (Bang 4) c6 hoat d6
enzyme dat 16,18 Ul/ml va mat s6 3,5 x 10 CFU/ml.
Sau khi thuc hién kiém tra lai thuc té tai cac gia trj toi vu
trén, cac gia tri vé mat sé va hoat do cellulase ghi nhan
thuc té kha twong dong véi két qua du doan. Cu thé,
chung B. amyloliquefaciens B17 ¢6 hoat do cellulase la
16,41 Ul/ml (x4p xi 1,01 1an so véi dyu doan) va dat mat
sb 1a 3,3 x 10 CFU/mI (xap xi 0,94 so véi du doan).
Ngoai ra, méi truong sau khi téi wu t6t hon 1,62 lan vé
hoat 6 va 20,44 lan vé mat s6 (Bang 4) so véi mdi trudng
ban dau.

Bang 4 Mat s6 va hoat do cellulase cta vi khuén B17

thuc té
Nghiém thirc Méi  trwong MoOi  trudong
sau toi wu ban diu
Miat s6 (x 10° 33,11+3,95 1,62 +0,72
CFU/ml)
Hoat d6 (UI/ml) 16,41 + 0,37 10,12+0,42

4. Két luan

Thi nghiém don yéu t6 cho thy, B. amyloliquefaciens
B17 c6 kha nang phat trién va téng hop cellulase tét trong
mdi trudng bd sung ri duong va cao nim men. Sang loc
theo thiét ké Plackett-Burman cho thiy cac chat khoang
NaCl, MgSO, va K;HPO, ¢ anh hudong chinh dén cac
chi tiéu nay. Thong qua phuong phap CCD da xac dinh
dugc moi trudng chia: ri duong 5 gam/lit; cao nAm men
30 gam/lit; KoHPO, 2 gam/lit; NaCl 5,25 gam/lit, MgSOa
0,01 gam/lit, véi du doan hoat do enzyme dat 16,18
Ul/ml, mat s6 3,5 x 10 CFU/mlI va thyc té thi nghiém
dat hoat do enzyme 16,41 Ul/ml, mat s la 3,3 x 10%°
CFU/ml. Tuy nhién, nghién cttu nay mai dung lai & quy
mo nho. Do vay, can trién khai trén md hinh nudi cay lon
hon trong bdn 1én men dé c6 nhitng danh gia chinh xac
va dy du hon vé tinh tng dung ciia méi truong sau toi
uu.
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Abstract Bacillus amyloliquefaciens has played an important role in the development of circular agriculture due to its
effective hydrolysis of cellulose, which contributes to converting agricultural by-products into plant fertilizers. The
bacterium not only synthesizes extracellular cellulase with high activity but also strongly grows and can be easily cultured
on artificial media. The B. amyloliquefaciens B17 strain was isolated and selected thanks to its high synthesis of cellulase.
The medium composition was optimized for the isolate B17 according to the response surface methodology by Central
Composite Design (CCD) methods. The results showed that the strain B17 grew very well, reach at a density of 3.3 x
10 (CFU/mI) and produced the highly active cellulase at 16.41 Ul/ml on the medium made up of 5 g/l molasses, 30 ¢/l
yeast extract, 2 g/l K;HPO., 10 g/l NaCl, and 0.01 g/l MgSO..

Keywords Bacillus amyloliquefaciens B17, cellulase, molasses, yeast extract.
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