Cong nghé sinh hoc & Giong cdy trong

PHAN LAP, TUYEN CHON CHUNG VI KHUAN CHIU NHIET PO CAO,

THICH NGHI DAI pH RONG, CO HOAT TINH CELLULASE CAO VA
BUOC PAU UNG DUNG XU LY NUOGC THAI NHA MAY GIAY

Vii Thi Dinh!, Phan Thi Thu Nga?, Hoang Trung Doan®, Tran Lién H&*
'Pai hoc Khoa hoc Tw nhién Ha Ngi
#34Pai hoc Bach Khoa Ha Ngi

TOM TAT

Niam 2016, theo thdng ké cua Hiép hoi gidy va bot gidy Viét Nam, san luong gidy nudc ta dat khoang
2.420.000 triéu tan. San xuat 1 tin gidy can dung tir 200 - 500 m® nudc, tuy nhién, nhiéu cong ty gidy dang xa
nudéc thai khéng xi 1y ra mdi truong, gay & nhiém tram trong. Hién nay, phwong phap xu Iy sinh hoc 1a lya
chon hang dau vi tinh an toan va khong gy hai méi trudng. Chinh vi thé, nghién ciu caa ching toi tap trung
phan lap, tuyén chon chang vi khuan chiu nhiét d6 cao, thich nghi dai pH rong va cé hoat tinh cellulase cao véi
muc dich tng dung xir Iy nuée thai nha may gidy. Tir 5 mau nudce thai nha may gidy, d4 phan lap duoc 11
chang c6 hoat tinh cellulase, trong d6, chung TD phan giai cellulose tt nhat véi hoat luc cellulase Ién ti 8,52
(U/ml). Pinh danh bang phuong phap sinh héa va sinh hoc phan tir, chung TD twong déng 99% véi chung
Bacillus subtilis subsp. inaquosorum BGSC3A288. Chung TD dwoc goi tén la Bacillus subtilis TD, c6 kha
ning phat trién & 30°C dén 45°C, tét nhit & 35°C va thich nghi vai dai pH rong tir 5 dén 9, tét nhat ¢ pH = 6.
Tur khoa: Bacillus subtilis, mréc thai nha may gidy, phan lap vi khuian, vi khuan phan giai cellulose

chiu nhiét.

I. PAT VAN PE

Theo s6 liéu cia Bo Tai nguyén va Moi
truong, 43,3% khu cong nghiép Viét Nam c6
cbng trinh xt ly nude thai tap trung, tuy nhién
trong sé nay, nhiéu cdng trinh hoat dong thuc
té rat kém (Bo Tai nguyén & Mdi truong,
2010). Nudc thai cua nganh san xuat giay la
mot trong nhirng ngudn gay 6 nhiém moi
trudong nghiém trong. Nudc thai nha may gidy
chira chat ran lo lirng, bot giay, lignin, hoa chat
tay trang, chat phu gia va céc chit hitu co hoa
tan 1a nhitng hop chat c6 doc tinh sinh thai cao,
c6 nguy co giy ung thu, rat kho phan huy
trong méi truong (Trinh L& Hung, 2009). Cac
chi s6 V& chat lugng nuéc thai cia cdng nghiép
san Xuat gidy cao hon giéi han cho phép rat
nhiéu, cu thé: Trong giai doan san xuat bot
gidy, ham lugng TSS: 2000 mg/l, COD: 2500
mg/l, BODs:1900 mg/l, pH: 6,4 - 7,5; trong
giai doan xeo gidy ham luong TSS: 3500 mg/I,
COD: 2500 mg/l, BODs: 2000 mg/l, pH: 7,5 —
9 (Tran Viét Ba, 2012).

Hién nay, c6 nhiéu phuong phéap xir Iy nuéc
thai nhu: phuong phap vat ly, phuong phap co
hoc, phuong phap hoéa hoc, tuy nhién, céc
phuong phap nay cé chi phi cao va chua xu ly

trist dé nguon 6 nhiém. Xu Iy sinh hoc la
phuong phap ¢6 nhiéu wu diém do than thién
v6i moi truong va khic phuc duoc cac han ché
cia phuong phap khac (Desalegn Amenu,
2014). Nuéc thai nha may gidy co ty lé
BODs/COD > 0,5, thich hop dé xt ly sinh hoc.
Co so cua phuong phap xu ly sinh hoc dua trén
hoat dong sdng cua vi sinh vat dé phan hay cac
chat hiru co gdy nhiém béan trong nudc thai.
Cac vi sinh vat str dung cac chét hitu co va mot
s6 khoang chat 1am ngudn dinh dudng va ning
lugng. Trong qua trinh dinh dudng, vi sinh vat
nhan cac chit dinh dudng dé xay dung té bao
va phat trién nén sinh khdi cua chung duoc
tang 1én, sinh khdi nay dé& dang loai ra khoi
moi truong nudc thai, khi tdch phén ly bun
hoat tinh (Ng6 Thi Nga, Tran Vian Nhan, 2002).

Dic tinh cia nudc thai nha may gidy 1a moi
truong nghéo dinh dudng, nhiét d6 bién dong
tir 36°C 1én t6i 70°C, dai pH rong khoang tir 5 -
10 (Tran Viét Ba, 2012). Do d6, trong bai béo
nay dé cap dén viéc phan lap va tuyén chon
chang vi khuan chiu dwgc nhiét do cao, sinh
truong trong dai pH rong va c6 kha nang phan
giai cellulose cao.
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Il. PHUONG PHAP NGHIEN CUU
2.1. Vat ligu
2.1.1. Méu nuoc thai

5 mau nudc thai liy tir nha may gidy An
Hoa thuoc thén An Hoa, xa Vinh Lgi, huyén
Son Duong, tinh Tuyén Quang va cac co s¢
san Xuat giay tai cum céng nghiép giay Phu
Lam thuoc thén Tam Tao, xa Phd Lam, huyén
Tién Du, tinh Bic Ninh.

Mau bao quan & 2 - 4°C trong qua trinh
phén tich.

2.1.2. Hoa chdt va méi truwong

Moi truong dinh dudng NB (10g/1 cao thit;
10g/1 pepton; 5 g/1 NaCl); Mo6i truong thach
phan lap vi khuan phan giai cellulose - Hans
theo TCVN 6168:2002 (0,5 g/l K,HPO4: 0,5
g/l KH.POs; 1,0 g/l (NH.),SOs 0,1 g/l
MgSO,.7H,0; 0,1 g/l CaCls; 6,0 g/l NaCl; 0,1
g/l Cao nam men; 10 g/I Cellulose; 15 g/l agar;
M@oi truong tht hoat tinh cellulase (10 g/l
Cellulose; 15 g/l agar).

Céac loai méi truong dugc thanh trung &
121°C trong 15 pht.

2.2. Phuwong phap nghién cau
2.2.1. Phan lap vi khudn

Tir cAc mau nudc thai, ldy 50 ml cho vao
binh tam giac 250 ml chda 50 ml moéi truong
NB, chuan vé pH = 5, nudi lic 150 vong/phut
& 35°C trong 48h.

Xtr Iy mau trén & 70°C trong 20 phut, sau d6
dé mau vé nhiét do phong va tién hanh pha
loding mau thap phan trong dung dich NaCl
0,85% dén ndng d6 10™. Liy 0,1 ml mau & cac
do pha loang cdy lén moéi truong chon loc
Hans, mdi d6 pha loang Iap lai 3 lan, sau d6
nudi G cac mau & 35°C/48h. Sau thai gian nudi,
chon, nhan dang cac chung riéng biét ciy ria
trén moi truong Hans dén khi thu duoc chang
thuan khiét (Nguyén Lan Diing va cong su, 2009).
2.2.2. Tuyén chen vi khudn

Xac dinh hoat tinh phén giai cellulose theo
phuong phap cham diém, duc 16 thach (Ganesh
D. Saratete va cong su, 2009):

Phuong phap ciy cham diém: Cay chim
diém cac ching trén moi truong thir hoat tinh
chtra cellulose, nudi ¢ 35°C/48h. Sau thoi gian
nudi, nhuom lugol va do kich thudc vong phéan
giai, tinh ty sé giita duong kinh vong phan giai
(D1) va duong kinh khuan lac (d1).

Phwong phap duc 16 thach: Cac ching
dugc chon tiép tuc ting sinh trén moi trudng
NB bo sung thém cellulose 1%, nudi 48 gio &
35°C. Sau thoi gian nudi, dem ly tdm Vi toc
d6 10.000 vong/phut trong 15 phat, thu dich
trong phia trén. Hat 100 pl dich trong thu dugc
sau ly tam cia mdi chiing cho vao tung giéng
(duong Kinh giéng d2 = 8 mm) trén moi trudng
thir hoat tinh cellulase ngoai bao. U cac dia
thach nay & 35°C trong vong 48h. Sau d6 tién
hanh nhuém lugol va tinh hiéu sb giira vong
phan giai D2 va duong kinh giéng d2.

Phwong phap do hoat Iluc enzyme
cellulase: Buoc xac dinh dua vao lugng duong
khtr tao thanh sau phan ang bang phuong phap
do quang phd theo Miller (Miller, 1959).

2.2.3. Phwong phdp dinh danh vi khuan

bac tinh sinh ly, sinh hoa: Kha nang sinh
bao tir, nhuém Gram va cac phan tng hoa sinh
trén moi truong dic hieu (Nguyén Lan Diing
va cong su, 2009). Sau d6, nhan dién so bd
chung dua trén khéa phan loai Bergay
(Gibbons va Buchanon, 1989).

Phuong phap sinh hoc phan tu: Dya trén
phén tich trinh ty 16S rRNA cua cac chung vi
khuan (Nguyén Lan Diing va cong su, 2009).

Phan ing PCR sir dung cap moi xudi 27F voi
trinh ty 5’AGAGTTTGATCCTGGCTCAG3’,
moi  nguwoc  1492R  v6i  trinh  ty
3 TACGGYTACCTTGTTACGACTTS’. Chu
trinh nhiét caa phan tng PCR véi céc giali
doan: Bién tinh & chu ky dau ¢ 95°C trong 5
phat. Céc chu ky sau bién tinh trong 30 giay;
Bat cap mdi ¢ 52°C trong 1 phit; Kéo dai &
72°C trong 1 phat 30 gidy; Thuc hién 35 chu
ky; Chu ky cudi & 72°C trong 5 phat; Két thic
phan tng ha nhi¢t d6 xudng 4°C (Richard
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Devereux and Sherry S.Wilkinson, 2004).

Két qua giai trinh tu 16S rRNA cua Vi
khuan duoc phan tich so sanh véi céc trinh ty
trén ngan hang gen québc té NCBI bang chuong
trinh BLAST dé dinh danh loai vi sinh vat.
2.2.4. Khdo sat dnh hwéng cia diéu kién
ngoai canh

Chudn bi ching: Nudi chang TD trén moi
truong NB ¢ 35°C trong 21 gio véi toc do lac
150 vong/phat. Thu dich sinh khdi, mdi thi
nghiém cap 5% dich nudi vao binh tam giac
250 mL chira 100 mL moi treong NB.

Khdo séat:

Nhiét d¢o: Moi truong NB dugc chuan vé pH
= 7. Nudi tinh cac binh lan luot & nhiét do
20°C, 25°C, 30°C, 35°C, 40°C, 45°C va 50°C.

Tbc do lac: Moéi truong NB duoc chuan vé
pH = 7. Céc binh dugc nudi cung & 35°C Vi
tbc do lac lan luwot la 50 vong/phat, 100
vong/phat, 150 vong/phat, 200 vong/phat, 250
vong/phut va nudi tinh.

Khao sat pH: Moi truong NB duoc chuin
vécacpH=2,3,4,6,7, 8,9, 10, 11. Nudi cac

binh thi nghiém ¢ 35°C véi téc do lic 150
vong/phut.

MJi thi nghiém Iap lai 3 lan. Sau mdi 3 gio
va kéo dai toi 48 gio nubi u, hat 3 mL dich
mau & cac thoi diém do mat d6 quang hoc.
2.2.5. Khdo sat khd nang xir ly caa chiing
phan l@p quy mé binh tam giac 250 ml

Ching TD dugc nudi trén moi truong NB
v6i pH = 6 & 35°C trong 21 gio, Vi toc do lic
150 vong/phat. Sau thoi gian nudi cay, kiém
tra mat do té bao trong dich thu dugc. Cap 5%
dich nudi cac mat do 103, 10°, 10°, 10°
CFU/mL tuong &ng vao cac binh tam giac 250
mL chra 100 mL nudc thai. Str dung thém mot
binh tam giac 250 mL chia 100 mL nudéc thai
khéng bd sung chung 1am mau kiém chang.
Nubi cac miu trén & 35°C véi toc do lic 150
vong/pht, sau mdi 24 gio, khao sat kha ning
va tinh hiéu suat xir ly nuéce thai cia chiing TD
& mdi mat do cap gidng qua xac dinh chi sb
COD theo TCVN 6491:1999.

I1l. KET QUA VA THAO LUAN
3.1. Phan lap chiing vi khuan

Bang 1. Pic diém hinh thai khuan lac c4c ching phan lap

STT Mau Chiing Hinh thai D,/d,

L Tp | Khuan lac mau trang nga, mép riang cua, bé mit nhin, vong phan 6.03
Nudc giai lon

2 | ngudn TD1 | Khuin lac mau hdng, mép ring cua, nhin, vong phan giai vira 1,07
3 TAD | Khuan lac mau tring nga, mép ring cua, vong phan giai I6n 5,77
4 VS41 | Khuan lac nhé, tron, tring, vong phan giai vira 1,38
5 VS42 | Khuan lac tron, lan to han 1én mat thach, vong phan giai nho /
6 VS43 | Khuan lac tron tring, vong phan giai nho /
7 I VS44 | Khuan lac tron, lan to han Ién mat thach, vong phan giai to 1,13
8 Be visinh VS45 | Khuan lac tron, han 1én mat thach, vong phan giai nho /
9 VS46 | Khuan lac tring bé mat nhan, khéng c6 vong phan giai /
11 VS47 | Khuan lac tring, khdng c6 mép, vong phan giai nho /
12 VS48 | Khuan lac tron nho, tring bong, khdng c6 vong phan giai /
13 CB41 | Khuan lac triang, khdng c6 mép, vong phan giai lon 4,53
14 | 55 can CB42 Khuafm lac tron lan trén bé mat thach, vong phan giai I6n 5,83
15 bing CB43 | Khuan lac tron, vc:mg phan giai nho ‘ ~ /
16 CB44 | Khuan lac nhe, trang c6 tam, vong phan giai I6n, bé mat nhan 6,25
17 CB45 | Khuan lac nho, tron, trang, vong phan giai Ion 1,08
18 Bé Iing 1 L141 | Khuén lac dL]:C, mép rang cua, khdng c6 vong phan giai /
19 L142 | Khuan lac trang, c6 tdm trang sira, vong phéan giai Ion 3,27
20 B ling 2 L241 Khuafm lac tron tring bé mat nhin, vong phan giai vira 3,39
21 L242 | Khuan lac tron, khéng c6 vong phan giai /
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Tu cac mau nudéc thai, sau khi xir Iy & pH =
5 trong 48 gio va nhiét do 70°C trong 20 phut,
nudi cdy trén moi truong Hans da phan lap
duogc 11 chung vi khuan c6 kha ning phan giai
cellulose duoc thé hién ¢ bang 1.

3.2. Tuyén chon chiing vi khuan

11 chang phan lap & trén, tiép tuc tuyén
chon kha ning phan giai cellulose bang
phuong phap cay chim diém, duc 15 thach va
xac dinh hoat luc enzyme, két qua thu duoc cu
thé bang 2.

Biang 2. Kha ning phan giai cellulose ciia cac chiing qua c&c phwong phap tuyén chon

TD1 TAD VS41 VS44 CB41 CB42 CB44 CB45

L142 1241

Chiing TD

D1/d1 6,03 1,07 577 1,38 1,13
D2d2 o401 1 2202 1
(mm)

Hoat lwe

(U/mi) 8,52 / 7,06 / /

453 583 625 108 327 3,39
22,3 20,39 23,37 / 22,11 17,34

6,64 716 7,44 / 7,09 584

D1: Puong kinh vong phan gidi cellulose phwong phdp cay cham diém; d1: Puong kinh khuan lac;
D2: Puong kinh vong phan gidi cellulose phwong phdp duc 16; d2 = 8 mm: Puwong kinh giéng.

Hinh 1. Kha ning phén giai cellulose
cia ching TD

Két qua cac thi nghiém cho thiy, chung TD
c6 kha ning phan giai cellulose manh nhat:
Phuong phap chdm diém cho ty 1é duong kinh
vong phan giai so voi dudng kinh khuan lac 1a
6,03; hiéu s6 duong kinh vong phan giai qua

phuong phap duc 16 1a 24,91 mm cao hon
chiang vi khuan PV41 (24,5 mm) (Nguyén
Ngoc Truc Ngan va Pham Thi Ngoc Lan,
2014) va hoat luc enzyme cellulase qua
phuong phap xac dinh hoat lyc enzyme dat
8,52 (U/ml) cao hon chung PTCX04 (5,73
(U/ml)) caa mot s6 nghién ctru trude ¢6 (Pham
Bich Hién va cong su, 2011).
3.3. Pac tinh sinh hda caa cac ching dwec
tuyén chon

Tang sinh chung TD trong moi truong NB &
35°C trong 24 gio. Sau do, xir ly nhiét dich
ting sinh & 70°C trong 20 phGt va nhugn
Gram. Két qua cho thay chang TD Ia vi khuan
Gram duwong, hinh que, ngan va cé kha ning
sinh bao tir.

Tién hanh thr nghiém mot sb tinh chét sinh
héa chung TD thu duoc két qua ¢ bang 3.

Bang 3. Tinh chit sinh héa ciia chiing TD

Tinh chit sinh héa Két qua Tinh chit sinh héa Két qua
Gram + B-Galactosidase -
Catalase + Indol -

Di dong + Sinh H,S -
Phan giai huyét - Phan rng Voges - Proskauer +
D-Xylose - Citrat +
Sucrose + Lysine decarboxylase +
D- Mannitol + Ornithine decacboxylase -
Glucose + Arginine dihydrolase -
Lactose - Ure -
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Chang TD ¢6 nhiéu tinh chét sinh hoa giéng
véi Bacillus spp. nhu: Catalase duong tinh,
Voges - Proskauer duong tinh, Glucose duong
tinh, D - Mannitol duong tinh, Citrat duong
tinh, Arginine Dihydrolase &m tinh, D - Xylose
am tinh, Ure &m tinh... (O’donnell va cong su,
1980).

3.4. Két qua dinh danh bing sinh hoc
phan ti

bp
-y
— B, 8
— 4,000
— 3,000
— 2,500
— 2,000

= 1,500

— 1,000
— 750

— 500

— 250

Hinh 2. San phdm PCR ciia chiing TD
-ve: Nuét - Mau kiém soat am;
+ve: DNA cheing E.coli - Mau kiém soét duong.
Giai trinh ty gen 16S rRNA cua chung TD
voi kich thugc 1492 bp. Phén tich so sénh
twong quan vé cau tric, két hop sir dung thuat

(http://www.ncbi.nlm.nih.gov/blast/), nhan
thdy trinh tu 16S rRNA cua chung TD tuong
déng 99% véi  cac chung Bacillus subtilis
subsp. inaquosorum BGSC3A288;
Brevibaterium halotolerans DSM  8802;
Bacillus subtilis DSM10; Bacillus subtilis
1AM121188; Bacillus vallismortis DSM11031;
Bacillus mojavensis [1FO15718; Bacillus
subtilis 168; Bacillus subtilis subsp. spizizenii
NBRC1012g39; Bacillus amyloliquefaciens
subsp. plantarum FZB42; Bacillus subtilis
NBRC13719 va gan giii nhit véi chang
Bacillus  subtilis  subsp.  inaquosorum
BGSC3A288.

Tir cac két qua phan tich dic tinh sinh hoc
va cau tric 16S rRNA néu trén, chang vi
khuan TD dinh danh la chung Bacillus
subtilis TD.

3.5. Két qua khao sat anh huéng cia nhiét
do va pH
3.5.1. Anh hwéng cia nhigt d¢

Khao séat sy phat trién cua chang TD & céc
nhiét d6 khac nhau, trong cung diéu kién moi
truong dinh dudng NB vai pH = 7, nudi tinh.
Két qua cho thay chung TD, c¢6 kha ning chiu
nhiét. Chling c6 thé phét trién tét ¢ nhiét do tur
30°C dén 45°C va tét nhét ¢ 35°C véi mat do té

toan XU ly dir ligu BLAST  bao ODgoonm = 0,88.
1.20
E

£0.80 =

s I

3

° I

N I I ‘

20 25 30 .35 40 45 50
Nhi¢t d (°C)

Hinh 3. Anh hwéng cia nhiét dd dén sy phéat trién cia ching TD sau 24 gio

3.5.2. Anh hwéng cua téc dé ldic

Chang TD phat trién tot nhat & 35°C. Tién
hanh nudi ching TD & 35°C véi ché do cap khi
khac nhau. Két qua thu dugc cho thiy, ché do

cap khi khéac nhau, chung TD phét trién véi téc
d6 khac nhau va phat trién tt nhat khi nuéi lac
& 150 vong/phat vai gia tri ODggonm = 1,79.
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Hinh 4. Anh hwéng cia toc dd lic dén sw phat trién caa ching TD sau 24 gio
Vai gia tri ODgoonm 1€n t6i 2,10. Chung TD cé

3.5.3. Anh hwoéng cia pH
Khao séat sy phat trién cua chang TD & céc
pH khac nhau cho thiy, chiing phét trién tét tur

pH = 5 cho dén pH = 9 va tot nhat & pH = 6

kha ning chiu axit dén kiém thich nghi duoc
v6i nguodn nuéc thai co pH dao dong tir 5 - 9.

2.40

m 0D 600 nm

2.00

1.60

1.20

OD 600nm

0.80

0.40

0.00

pH

9 10 11

Hinh 5. Anh hwéng cia pH dén sw phét trién caa ching TD sau 24 gio
3.6. Khao sat kha ning xir Iy nwéc thai nha may gidy ciia chiing TD ¢ quy mé binh tam giac

250 ml

1400

1200

1000 -

COD (mg/L)
5 3 8
o o o

N
o
o

0

1 2 3 4 5 6

Thoi gian (ngay)

——103CFU/mL —#—10*CFU/mL —#—10°CFU/mL —¢—10°CFU/mL —%—KBS

7 8 9 10

Hinh 6. Hiéu qua xir ly COD cua ching TD & quy mé binh tam giac 250 mL
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Két qua o hinh 6 cho thiy, khi bd sung
ching TD vao mau nudce thai, ham lugng COD
giam dang ké. Ham lugng COD ban dau la
1309,1 (mg/L), sau 3 ngay cho thiy su khéc
biét & rét gitta mau bd sung thém chung TD
con khoang 793,0 - 918,3 mg/L véi mau khong
bo sung va chi ¢6 vi sinh vat nén (1051,7
mg/L). Sau 9 ngay, ham luong COD trong mau
bd sung chiung TD dat 205,7 mg/L thiap hon
nhiéu so véi mau kiém ching khong bod sung
548,6 mg/L.

Mat do bd sung ching khac nhau cho hiéu
qua xur ly nude thai khac nhau. Trong do, khi
bd sung mat d6 10> CFU/mI, kha ning xir 1y
nude thai tot nhat véi toc do xir 1y nhanh hon
va hiéu suat xt Iy & ngdy tht 9 dat t&i 84,3%.
IV. KET LUAN

Tir cAc miu nudce thai nha may gidy da phan
lap duoc 11 chung c6 kha nang phan giai
cellulose, trong d6 ching TD c6 kha nang chiu
duoc nhiét do cao, thich nghi véi dai pH tuong
dbi rong va phan giai cellulose tot nhat.

D4 nghién ciru va xac dinh duoc mot sd dic
tinh sinh hoa va trinh tu céu trac gene 16S
rRNA ctia ching TD. Tir d6 ching TD dugc dé
nghi dinh danh loai la Bacillus subtilis TD.

P4 khao sat dugc kha ning phat trién cua
ching TD trong cac diéu kién nhiét do, tbc do
lic va pH khac nhau, két qua cho thiy chung
TD c6 kha niang chiu va phat trién o nhiét do
cao Ién toi 45°C, ty lé cap khi tét nhat 150
vong/phat, trong dai pH tur axit nhe (pH = 5)
dén kiém (pH = 9).

Budc dau st dung chung TD xir 1y nudc
thai nha may giay & quy md binh tam giac 250
mL véi ché do cap khi lic 150 vong/phat cho
thiy hiéu qua kha cao, hiéu suat COD dat ti
84,3% sau 9 ngay xur ly.
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ISOLATION AND SELECTION OF BACTERIA STRAINS ADAPTED
TO HIGH TEMPERATURES, WIDE pH RANGE, HAVE HIGH
CELLULASE ACTIVITY AND THE FIRST INITIAL APPLICATION
TO WASTEWATER TREATMENT OF PAPER MILLS

Vu Thi Dinh?, Phan Thi Thu Nga? Hoang Trung Doan®, Tran Lien Ha*
YWNU University of Science
234Ha Noi University of Science and Technology

SUMMARY

In 2016, according to the Vietnam Pulp and Paper Association, the country's paper production reached
2,420,000 million tons. Each ton of manufactured paper requires about 200 - 500 m® of water, however, many
paper mills are discharged into environment with out untreated wastewater, causing serious pollution. At
present, biological treatment method is the best choice because of its safety and not harmful to the environment.
Therefore, our research focused on the isolation and selection of bacteria strains adapting to high temperatures,
wide pH range and having high cellulase activity for the purpose of wastewater treatment. From 5 wastewater
samples of paper mill, 11 strains with cellulase activities have been isolated, among them, TD strain assimilate
cellulose the best with activity of cellulase up to 8.52 (U/ml). Identified by biochemical and molecular biology,
the TD strain is 99% similarity with Bacillus subtilis subsp. inaquosorum BGSC3A288 strain. The TD strain’s
name is Bacillus subtilis TD, could grow at 30°C to 45°C, pH range of 5 to 9 but the best conditions are 35°C
and pH of 6.

Keywords: Bacillus subtilis, isolated bacteria, thermotolerant bacteriaassimilate cellulose, wastewater of
paper mill.
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