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TOM TAT

Nude ri rac c6 cac chi s 6 nhidm cao va thay déi theo tudi ciia bai rac va theo mua trong ndm. Tinh trang nudc
ri rac phat thai truc tiép vao méi truong ma khong duoc kiém soat s& gdy ra nhitng tac dong x4u dén moi
truong va sirc khoe con ngudi. Hién nay, Viét Nam di 4p dung mot sb cong nghé dé xir Iy nudc ri rac nhung
chua c6 cong nghé nao dap tung dugc yéu cau vé chat lwong dong thai ra theo QCVN 25/2009-BTNMT.
Phuong phép xir Iy sinh hoc quan tdm st dung do ¢6 rat nhiéu wu diém nhu: hiéu qué xtr 1y cao, khong st dung
hoa chit trong qua trinh xtr 1y nén khong gy 6 nhiém thi cdp, tidu tén it ning lwong cho viée van hanh, than
thién v6i moi truong... Mot s6 nghién ciru di chi ra cellulose 1a mot trong nhitng thanh phan chinh trong nuéc
ri réc. Do d6 mot trong nhiing giai phap xir Iy nudc ri rac duge dua ra 1a sir dung ché phdm vi sinh vat Bacillus
¢6 kha nang phan giai cellulose nhd kha ning sinh trudng nhanh, két ling tét, tao nhidu enzym. Tir 3 mau nudc
thai da tuyén chon dugc ching V40 c6 kha ning sinh enzym cellulase tot nht (2,921 U/ml). Chung V40 dugc
dinh danh bang Kit API 50 CHB va 16S RNA cho két qua tuong dong 100% v&i Bacillus subtilis JCM 1465
qua d6 d& xuét dat tén ching 1a Bacillus subtilis V40. Chung Bacillus subtilis V40 duoc st dung dé thir nghiém
xir Iy nude ri rac c6 COD 1a 9712 mg/L sau thoi gian 7 ngay hiéu suat xir Iy COD dat 45,93% va mau kiém

chung 2%.

Tw khoa: Bacillus subtilis, cellulose, enzym cellulase, nwéc ri rac, 6 nhiém méi trudng.

1. PAT VAN DE

Hién nay, lugng rac thai phat sinh, thai ra
moi trudng ngdy mot ting nhanh vé sb luong
do sy gia ting dan s6 toan cau, cac hoat dong
cong nghiép va 16i song hién dai (F. N. Ahmed
va Lan C. Q., 2012; E. De Torres-Socias va
cong su, 2014). Theo bdo cdo hién trang moi
truong qubc gia (2016) dén nim 2015, tong
khéi luong chét thai rin (CTR) sinh hoat phat
sinh tai cac do thi khoang 38.000 tin/ngay,
trong khi ndm 2014, khdi luong CTR sinh hoat
d6 thi phat sinh khoang 32.000 tan/ngay. Riéng
tai Ha Noi va Tp. HO Chi Minh, khdi luong
CTR sinh hoat phat sinh lan luot 1a 6.420
tin/ngdy va 6.739 tan/ngay. Theo tinh toan
mirc gia ting cta giai doan tir 2011 dén 2015
dat trung binh 12% mdi nim va vé xu hudng,
muc do phat sinh CTR sinh hoat d6 thi tiép tuc
tang trong thoi gian téi (Pham Ngoc Pang va
cong su, 2016). Xir 1y chét thai d6 thi bang
phuong phap chon 1ip van 1a hinh thic phd
bién. Tuy nhién, bdi chén l4p chat thai ciing
dugc xem 13 ngudn tiém tang giy 6 nhidm moi
truong do nudc ri réc, nhig van dé vé 6
nhiém moéi truong do bii chén lap khong hop
vé sinh, khong dat tiéu chudn gy ra nhiéu bt
cap lam anh hudng té1 moéi truong xung quanh

va cudc sdng con ngudi (Sinead Morris va
cong su, 2018). Thanh phan phuc tap cliia nude
ri rac cling chinh 1a nguyén nhan gay khé khan
cho viéc lva chon phuong phap xtr 1y nudc ri
rdc mot cach phu hop (vi du: Cac chit doc va
hoa hoc sé gay kho khan cho viéc ap dung
phuong phap sinh hoc, con viéc ap dung
phuong phap héa 1y - déng tu thi kinh phi tén
kém s€ 1a mdt rao can lon...). Phuong phap xir
1y bang sinh hoc s& ¢6 hiéu qua cho béi chén 1ap
dudi 10 ndm, con phuong phap xtr Iy biang hoa -
1y s& hiéu qua hon v&i bai chon 1ap trén 10 nam
(F. Kargi va Pamukoglu, M. Y., 2004; S.
Kheradmand va cong su, 2010; S. M. Raghab va
cong su, 2013).

Viét Nam da ap dung mot sd cong nghé dé
xur Iy nudce ri rdc nhung chua c6 cong nghé¢ nao
dap ung duoc yéu cau vé chat luong dong thai
ra theo QCVN 25/2009-BTNMT. Nhiéu cong
nghé xu ly nudce ri rac cua nudc ngoai khong
phu hop véi dic diém cua nude i rac & Viét
Nam 1a ¢6 thanh phan rat phirc tap do rac thai
khong duoc phan loai tai ngudn trude khi dem
chon 1ap. Phuong phap xir 1y sinh hoc rat duoc
chu trong trong thoi gian gan day (ddy 1a qua
trinh loai bo sinh hoc mot s chit 6 nhiém ra
khéi moi truong (C. C. Azubuike va cong su,
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2016; O. Ojuederie va Babalola, O., 2017), n
duoc thuc hién béi cac vi sinh vat tu nhién lam
giam ham lugng cac chat 6 nhidém trong nudc
ri rac) do c6 rat nhidu wu diém nhu: hiéu qua
xtr 1y cao, khong st dung hoa chét trong quéa
trinh xtr 1y do d6 khong phat sinh 6 nhiém tha
c?ip, tiéu tdn it nang lugng cho vi¢c van hanh,
chi phi dau tu va van hanh khéng cao, than
thién v&i moi truong. ..

Vi khuan thudc loai Bacillus c6 tiém ning
16n vé cac enzym ngoai bao. Nhiéu trong sd
cac enzym ngoai bao nay la nhiing enzym thuy
phan ciac phan t¢r hitu co 16n
(Thirugnanasambandham va cdng su, 2014).
Chinh vi thé vi khuan nay c6 nhiéu tng dung
trong cac linh vuc xtr Iy moi trudong khac nhau.
Mot loat cac nghién ciru phén 1ap, tuyén chon
cac chung thudc chi Bacillus tir cic ngudn
nuodc thai khac nhau dugc cong bd. Vi du nhu
chung Bacillus subtilis NT1 dugc phan 1ap voi
kha ning phan giai va chuyén héa nhanh cac
hop chét hitu co c6 trong nude thai dong riéng,
bén canh d6 chung nay con c6 hoat tinh enzym
da dang (xylanase, cellulase, amylase,
protease) va kha nang xt ly COD cao 80 —
90% (Nguyén Nhu Ngoc va cong su, 2016).
Hay nhu chung Bacillus amyloliquefaciens
HI2 véi kha ning sinh tong hop enzym
amylase voi hoat tinh cao nham xtr 1y tinh bot
trong nudc thai dong riéng (B6 Thuy Hang va
cong su, 2015).

Nghién ctru nay nham phan 1ap, tuyén chon
va khao sat mot s6 yéu té anh huong dén su sinh
trudng va phat trién cua ching Bacillus ¢6 kha
nang phan giai cellulose dé xir Iy nudc ri rac.

2. PHUONG PHAP NGHIEN CUU
2.1. Pdi twong nghién ctru

Cac méiu nudc ri rac duoc iy tir Cong ty
CP Moi truong do thi va Cong nghiép 11 -
URENCO 11, tinh Hung Yén.

2.2. Dung cu va héa chit
2.2.1. Dung cu

Céac dung cu, thiét bi cua phong thi nghiém
cua Bo mon Vi sinh - Hoéa sinh - Sinh hoc phan
tir, Vién Cong ngh¢ sinh hoc va Cong ngh¢ thuc
phém, Truong Pai hoc Bach Khoa Ha Ni.

2.2.2. Héa chit, méi truong

Cao thit (An D9), peptone (Trung Qudc),
NaCl (Trung Quéc), agar (Viét Nam), CMC
(Nhat Ban), lugol, thudc tim, fushin, NaOH,
HCI, tinh bot tan (Trung Qudc), sita gay
(Trung Quéc), glucose (Trung Quéc), folin
(buc), agar (Viét Nam), Na,COs, tyrosin,
TCA, thubc thir 3,5 — dinitrosalisylic.

Moi trudong st dung: moi trudong dinh
dudng NA (nutrient agar): peptone 5g/L, cao
thit 3g/L, NaCl 5g/L, agar 20g/L; Moi truong
thr hoat tinh cellulose: peptone 5g/L, cao thit
3g/L, NaCl 5g/L, agar 20g/L, CMC 10g/L.

Cac moi truong duoc khir trung ¢ 121°C
trong 20 phut.

2.3. Phuong phap nghién ctiru
2.3.1. Phwong phdp phén ldp vi khuin

Phuong phap phan lap vi khuan dua trén
kha nang chiu nhiét cua bao tor cia céac loai
Bacillus (Pao Sy Puc, 2007). Tir 3 mau nudc
ri réc, iy 50 mL nudc thai vao mdi binh tam
giac 250 mL. Pt cac binh tam gidc vao bé 6n
nhiét & 80°C trong 20 phut. Pha lodng mau véi
cac néng do pha loang lan luot 12 107, 107, 107,
10 theo phuong phép pha lodng t6i han. Hut
100 pL mau & cac nong dd pha lodng khac
nhau chuyén vao dia petri chira moi trudng
NA. Tién hanh trang déu trén méi truong dén
khi bé mat moi truong kho. Nudi cac dia thach
& 37°C trong 24 gio.

2.3.2. Phwong phdp tuyén chon dwa trén khd
ndng tao cellulase cao
a. Phuong phap ciy chdm diém.

Tién hanh cdy chdm diém céc chung di
phan lap dugc trén moéi truong thi hoat tinh
v6i co chat 1a CMC. Nubi cac ching nay &
37°C trong 24 gid. Sau do, quan sat va tinh ty
sd gitta dudong kinh vong phan giai (D) va
duong kinh khuan lac (d;).

b. Phuong phéap duc 16 thach.

Céc ching VSV nudi trén moi truong NA
¢6 bo sung 1% CMC ¢ diéu kién 37°C, tdc d6
lic 150 vong/phut trong 24 gid. Sau do, ly tim
v6i toe do 8.000 vong/phit trong 15 phut va
thu dich. Nho 100 pL dich thu dugc sau ly tam
vao cac giéng thach 8mm (d,). Cac dia thach
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nay nudi & 37°C trong 24 gid va tinh hiéu s6
gitra duong kinh vong phan giai (D,) va duong
kinh giéng thach (d»).
c. Phuong phap do hoat luc enzym cellulase.

Phuong phép dua trén co s¢ phan ung tao
mau gitta duong khir voi thube thu 3,5-
dinitrosalisylic (DNS). Cuong d6 mau cta hon
hop phan tmg ti 1¢ thuan voi nong do dudng
khtr. Dya theo do thi duong chuin glucose voi
thudc thir DNS dé tinh ham luong duong khir
trong mau.

Thiét lap cong thirc tinh hoat d6 enzym va
xac dinh gia tri hoat d¢ (U/mL).

Thiét 14p cong thirc:

E =(C.1000.V.1)/(180.V".t) (U/mL)

Trong do:

C: ndéng do tuwong tng ma enzym phan cit,
mg/Ml;

V: tong thé tich enzym va co chit tham gia
phan tmg, mL;

V’: thé tich dich enzym tham gia phan ung,
mL;

f: hé s6 pha lodng;

t: thoi gian phan tmg cta co chat va enzym,
phut;

180: khéi lugng mol cua glucose, g/mol.

Dua vao cong thtrc trén, xac dinh dugc hoat
luc enzym cellulase cua cac chung.

2.3.3. Phuwong phap xdc dinh sinh ly, sinh
héa ciia chiing vi sinh vit biang Kit API 50
CHB (Nguyén Thé Trang va céng su, 2012)

Cac chung vi khuin nghién ctu sau khi
nghién ctru ddc diém hinh thai khuan lac va té
bao, dugc xac dinh kha nang déng hoa cac
ngudn cacbon va dudng bang bd KIT chuin
sinh hoa API 50 CHB. Pay 1a b kit chuan
gdém 50 phan Gng sinh hoa, bo KIT chuin nay
duogc dung cho vi khuan Gram (+).

2.3.4. Phwong phdp dinh danh bing sinh hoc
phan tir.
a. Tach chiét DNA tong s.

Tién hanh nudi ting sinh chung V40 trén
moi truong NA ¢ 37°C trong 24 gid. Hut 1 mL
dich 1én men vao 2+4 éng eppendorf 1,5 mL.
Ly tam 5.000 vong/phut trong 10 phut, thu sinh
khéi té bao dé tach DNA. Loai hét phan dich,

gan lay phan cin sinh khbi ¢ day, rira bang
NaCl 0,09%, ly tam 5.000 vong/phtt trong 10
phut. Hoa sinh khdi té bao trong 0,5 mL dém
TE va SDS (TE buffer: 15 mM Tris-HCI + 1
mM EDTA (pH = 7,5)). U & nhiét d6 phong 10
phat. Thém lysozym 50 pl/mL va proteinase
K. Trén nhe nhang trong 3 phat, u & 65°C
trong 1 gio. B6 sung 0,15 mL CH;COOK. Ly
tam 10.000 vong/phut trong 15 phat & 4°C.
Chuyén dich ndi sang éng eppendorf méi va
bd sung mot luong twong dwong isopropanol.
Ly tam ¢ 13.000 vong/phut trong 10 phut &
4°C thu tha. Rira tha bang EtOH 70%. Lam kho
tua, hoa tan lai DNA véi 30 pL trong nudc.

b. Phuong phap di¢én di gel agarose.

Tra mau: Mau DNA duoc tron véi dém mau
theo ty 1¢ 7:3, téng lugng dich 1a 10pL roi tra
vao cac giéng trén gel.

Chay di¢n di: DNA duogc chay & ché do
chay 80 V va 40 mA trong thoi gian 40 phut.

Sau do6 ban gel dugc nhudm trong dung dich
Ethidium Bromide 0,5 pg/mL trong 30 - 45 phut.
Gel duoc soi dudi den tir ngoai, DNA duoc phat
sang nho lién két v6i Ethidium Bromide.

c. Phan tmg PCR nhan doan gen 16S rRNA.

Thanh phan cua phan tng PCR chuan véi
thé tich phan tng 1a 25ul bao gdm: SmM
dNTPs (Fermentas) 1,5uL; 10X Taq Buffer
(NEB) 2,5 pL; 5uM 27F (forward primer)
IuL; SuM 1492R (reverse primers) 1uL; DNA
template 1uL; Taq DNA pol (Sigma) 0,5uL;
H,O 17,5uL. Trinh ty moi xudi va mdi nguoc
nhu sau (Nguyén Vin Céch, 2010):

Moi xuéi 27F:

AGAGTTTGATCCTGGCTCAG;

Moi nguoc 1492R:

ACGGYTACCTTGTTACGACTT.

Chu trinh nhiét cta phan tng PCR chuan:
Bién tinh & chu ky dau & 95°C trong 5 phit.
Céc chu ky sau bién tinh trong 30 gidy. Bit cip
moi & nhiét do 52°C trong 1 phut. Kéo dai &
72°C trong 1 phut 30 gidy. Thyc hién 35 chu
ky. Chu ky cudi thuc hién & 72°C trong 5 phit.
Két thuc phan Gng ha nhiét do xudng 4°C. Sau
khi c6 két qua PCR, dem mau di dién di véi
phuong phép tuong tu voi phuong phap dién di
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DNA tong sd, 3uL/ giéng.
d. Giai trinh tu:

Trinh ty doan gen 16S rRNA duogc giai trinh
ty theo phuong phap Sanger cai tién trén may
tu dong ABI PRISM ® 3100 Genetic Analyzer.
2.3.5. Thir nghiém kha nang xw ly nudc ri rdac
ciua chung Bacillus subtilis V40 quy mo
phong thi nghiém

- Chung V40 duoc nudi va tang sinh truc
tiép trong méi truong nudc ri rac di thanh
tring c6 bd sung thanh phan 1% peptone, 0,5%
NaCl ¢ diéu kién 35°C, pH 7, 150 rpm, ty 1¢
cap gidng 5%.

- Chuén bj binh tam giac 250ml nhu nhau c6
chira 100 ml nuéc ri rac, diéu chinh vé pH 7 va
thanh tring & diéu kién 121°C, trong 15 phut.

- Chung V40, sau 48h nudi ciy, ly tim thu
sinh khéi, bd sung khoang 10° CFU/ml (twong
tmg v6i 1ml sinh khéi) chung V40 vao binh
tam giac TN c¢6 chira nudc ri rac da chuan bi

nhu trén. Mau kiém ching khong bd sung
chung V40.

- Nu6i binh TN va binh KC ¢ cung diéu
kién trong ti lic 150 rpm, 35°C.

- Lay mau sau 24h va kiém tra sy thay doi
cua COD trong céc binh tam giac.

Ham luong COD va hiéu suét xir 1y duoc
xac dinh theo TCVN 6491:1999 (ISO
6060:1989).
3.KET QUA VA THAO LUAN
3.1. Két qua phan lap vi sinh vat

Tt 3 mau nudc ri rac, phan lap duoc 38
ching vi khuidn c6 kha ning phan giai
cellulose. Cac chung nay déu c6 kha ning tao
bao tr vi kha niang sdng sot dugc
sau khi dd gia nhiét mau 1én 80°C trong 20
phat. Sau do6, cac khuan lac dugc tach
riéng 1& va 1am thuan dé st dung cho céc thi
nghiém sau. Két qua duoc théng ké
trong bang 1.

Bang 1. Két quéa phan 14p cac chiing vi sinh vat tir 3 miu nwée ri rac

TT  Tén chiing Hinh thai khuén lac D1/d1
1 V9 Tréng duc, tron, bé mat nhat nheo 5,00
2 Vi2 Trang duc, tron 6,00
3 V20 Trang nga, bé mdt nhin nheo, vién ring cua 6,50
4 V23 Tréng duc, bé mat nhan nheo, vién rang cua 6,40
5 V24 Tréng duc, bé mat nhan nheo, vién rang cua 6,00
6 V28 Tréng duc, bé mat nhan nheo, vién rang cua 5,33
7 V36 Tréng duc, bé mat nhan nheo, vién rang cua 5,33
8 V40 Tréng duc, bé mat nhan nheo, vién rang cua 5,30

Trong dé: DI la dwong kinh vong phdn gidi. d1 la dwong kinh khudn lac.

Céc chung phan 1ap duoc nhin chung déu c6
dic diém hinh thai 13 mau tréng, bé mit nhin
nheo, khuin lac c6 kich thudc to nhé khac
nhau. Trong d6 c6 mot sd chung c¢6 kha ning
phan huy cellulose tét, thé hién ¢ ti 16 D1/d1
cao, dién hinh nhu 8 chung ¢ bang 1: V9 ¢6 ty
1€ D1/d1 =5, V12 ¢o6 ty 1€ D1/d1 = 6, V20 c6
tu 1€ D1/d1= 6,5, V23 co6 ty 1€ D1/d1 = 6,4,
V24 ¢6 ty 1€ D1/d1 = 6, V28 co ty 1€ D1/d1 =
5,33, V36 co ty 1¢ D1/d1 = 5,33, V40 co ty 1¢
D1/d1 =5,3.

3.2. Két qua tuyén chon vi sinh vat dua trén
phuwong phap duc 16 thach va hoat luwc
enzym cellulase

Tién hanh phuong phap duc 15 thach véi 8
chung V9, V12, V20, V23, V24, V28, V36,
V40 bang cach ly tim dich thu dugc sau nudi
1ong 24 gid voi toe do 8.000 vong/phut trong 15
phat. Dich n6i dugc nho vao cac giéng thach va
nudi trong ti 4m 24 gio. Sau d6 nhudém lugol dé
quan sat va do kich thudc vong phan giai (D2).
Két qua duoc thé hién ¢ hinh 1 va bang 2.
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Hinh 1. Két qua tuyén chon bing phwong phap duc 15 thach

Bang 2. Két qua tuyén chon chiing vi khuén bang phwong phap duc 15 thach hoat d9 enzym cellulase
ciia cac chiing vi khuén

TT Chiing D2 (mm) D2-d2 (mm) Hoat lwe enzym (U/mL)
1 V9 18,7 10,7 0,676
2 V12 20,0 12,0 0,609
3 V20 23,0 15,0 1,030
4 V23 27,0 19,0 1,807
5 V24 25,0 17,0 1,651
6 V28 25,6 17,6 1,044
7 V36 16,5 8,5 0,846
8 V40 24.4 16,4 2,921

Trong dé: D2 la dwong kinh vong phdn gidi (mm), d2 la dwong kinh 16 thach (mm).

Duya vao bang 2, nhan thdy ching V23 cho
hiéu sb giira dudong kinh vong phan giai va
duong kinh 18 thach cao nhat trong tit ca céac
ching nay d6 1a 19 mm. Céc ching con lai déu
cho duong kinh vong phan giai khd cao nhu
V28 (17,6 mm), V24 (17 mm), V40 (16,4
mm). Tuy nhién, khi x4c dinh hoat d0 enzyme
celullase, du két qua dinh tinh chung V40
khong phai 1a cao nhat, nhung dinh luong thi
chung V40 chinh 1a chung c6 hoat d§ enzyme
cellulase cao nhat 12 2,921 U/mL. Déi voi cong
bd vé cellulase ciia mot sb tac gia, nhu: DS
Xuan Hién, cellulase thu dwoc tir chung
Bacillus subtilis TCN1D60 c6 hoat do6 0,06
U/mg (P Xuan Hién, 2016) hay trong cong

bd cua tac gia Parushi Nargotra, cellulase tir
chung Bacillus subtilis SV1 dat 2,201 [U/mL +
0,06 U/ml sau 72 gio lén men (Parushi
Nargotra va cong su, 2016). Qua dé co thé théy
kha nang sinh cellulase cia ching V40 la
tuong ddi cao, do do ching V40 dugc chon dé
dinh danh.
3.4. Dac tinh sinh ly sinh héa cuaa chiung V40
Céac chung vi khuan nghién ciu sau khi
nghién ctru dic diém hinh thai khuan lac va té
bao, dugc xac dinh kha nang déng hoa cac
ngudn cacbon va dudng bang bd KIT chuin
sinh héa API 50 CHB. DPay la bo kit chuan
gdm 50 phan Gng sinh hoa, bd KIT chuan nay
duogc dung cho vi khuan Gram (+).

Biang 3. Dic tinh sinh 1y sinh héa ciia chiing V40 thir bang KIT API 50 CHB

TT Cochat V40 TT Co chat V40 TT Co chat V40
1 Glycerol + 18  Mannitol + 35  D-Raffinoza +
2 Erythritol - 19  Sorbitol + 36 Amidon +
3 D-Arabinoza - 20 o Methyl-D Manosit - 37  Glycogen +
4  L-Arabinoza + 21 o Methyl-D Glucosit - 38 Xylitol -

5 Riboza + 22 N Acetyl glucosamin + 39  B-Gentiobioza +
6 D-Xyloza - 23 Amygdalin + 40  D-Turanoza -
7  L-Xyloza - 24 Arbutin + 41 D-Lyxoza -
8  Adonitol - 25  Esculin + 42  D-Tagatoza -
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TT Cochit V40 TT Co chit V40  TT Co chit V40
g PMethyl- - 26 Salicin + 43  D-Frucoza i
xylosit

10  Galactoza + 27 Cellobioza + 44  L-Frucoza -
11 D-Glucoza + 28 Maltoza + 45  D-Arabitol -
12 D-Fructoza + 29 Lactoza + 46  L-Arabitol -
13 D-Manoza + 30 Melibioza + 47  Gluconat -
14  L-Sorboza - 31 Saccaroza + 48 2 ceto-gluconat -
15 Rhamnoza + 32 Trehaloza + 49 5 ceto-gluconat -
16  Dulcitol - 33  Inulin +

17  Inositol + 34  Melezitoza +

[T

Trong do: “+” la co phan ung, la khong phan wng, “+” phdn trng nhung khong ro rang.

Chung V40 duoc ting sinh trong méi  API 50 CHB, tién hanh doc két qua nhén thiy
truong NB, nhiét d6 35°C, téc do lic 150  chung V40 c6 d6 twong dong cao voi loai
vong/phiit trong 48 gio. Sau d6, kiém tra dic  Bacillus.
tinh sinh 1y sinh hoa bang KIT API 50 CHB,  3.5. Két qua dinh danh bing phwong phip
thu duoc két qua ¢ bang 4. Sau khi thia KIT  sinh hoc phén tir

CAGGACGAACGCTIGGCGGCGTIGCCTAATACATGCAAGT CGAGCGGACAGATGGGAGCTTG

CTGAGAGGGTIGATCGGCCACACTG
TACGGGAGGCAGCAGTAGGGAATCTITICCGCAATGGA
GGAG CGTIGAGTIGATGAAGGTITITITICGGATCGTARAAGCTICTG

CGAAAGTCTIGACGGAGCAACGCCGC
TIGITAGGGAAGAACAAGTACCGTT
AAGCCACGGCTAACTACGTIGCCAGC

AACCTITACCAGGTICITGACATCCICIGACAATCCTAGAGATAGGACGTICCCCTICGGGGE
CAGAGTIGACAGGTIGGTIGCATGGTITGICGICAGCTICGIGICGIGAGATGTITGGGTTAAGTCC

CIGCCGGIGACARACCGGAGGAAGGTIGGGGATGACGTICARAT CATCATGCCCCITATGAC
CIGGGCTACACACGIGCTIACAATGGACAGAACAAAGGGCAGCGARAACCGCGAGGTTAAGC
CAATCCCACAAATCIGITICICAGITCGGATCGCAGICIGCAACTCGACTGCGTIGAAGCTG
GAATCGCTAGTAATCGCGGATCAGCATGCCGCGGTIGAATACGTTICC
ACCGCCCGTICACACCACGAGAGTITIIGTIAACACCCGAAGTCGGTGAGGTAACCTITITITIAGGA
GCCAGCCGCCGARAGGTIGGGACAGATGATTIGGGGTGAAGTICGTAACAR

(@) (b)

Descriptior

(©

Hinh 2. Két qua dinh danh chiing V40
(a) Két qua chay dién di san pham sau PCR;
(b) Hinh anh trinh ty gen cua chung V40,
(c) Hinh anh so sanh d twong dong ciia chiing V40 véi cdc ching trén Genbank.
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Gene ma hod rRNA c6 tinh bao thd cao nén
duogc st dung rong rai trong nghién cuu da
dang vi sinh vat 1a mdt trong cac thong tin
quan trong dé dinh loai vi sinh vat. Hién nay
trong ba loai gene ma hod rRNA cuia vi khuan
(58S, 168, 23S) thi gene ma hoa cho 16S rRNA
dugc nghién ctru va st dung nhiéu nhat do c6
tinh bdo thu cao va kich thudc khoang 1500
bp du dé phan loai giita cac loai va d& thao tac
thi nghiém.

Hinh 2 (a) 14 hinh anh dién di san pham sau
PCR, dya vao hinh anh ta co thé thiy san pham
dién di thu dwoc chi co duy nhat 1 vach séng
dam rd nét dong thoi khong bi dut giy va
khong 1dn RNA. San pham PCR 16s rRNA sau
khi tinh sach dugc guri di giai trinh tw hai chiéu
bang may ABM 300, két qua thu dugc dem di
chay trén chuong trinh BLAST dé xac dinh do
tuong dong voi cac chung trong ngan hang gen
ta thu dugc két qua thé hién & hinh 2 (b,c). Két
qué cho thdy chung V40 c6 d6 twong dong cao

12000
10000 ¢

8000

6000

COD (mg/l)

4000

2000

0
0 1 2

3

v6i Bacillus subtilis JCM 1465 1én té1 100%.
DPong thoi dua vao dic diém hinh thai, sinh
ly, sinh hoa ctia chung V40 ma ta da khao sat &
trén ta c6 thé khang dinh chung V40 thudc loai
Bacillus subtilis (Bacillus subtilis 13 tryc khuan
hinh que, c6 kha nang tao bao tu, dac biét 1a co
kha ning chiu dung cac diéu kién méi trudng
khéc nghiét, vi khuén Bacillus subtilis v6i kha
ning sinh tong hop enzyme ngoai bao phan
giai cac hop chit hiru co khong tan thanh cac
don phan tir (cAc monomer va oligomer) dé tan
hon va dé& héap thy, ngoai ra, vi khuan Bacillus
subtilis c6 thé sir dung dugc da dang ngudn co
chat dé ting sinh khdi va phat trién)
(Thirugnanasambandham va cong su, 2014).Vi
vay, dé xuét dat tén chung 1a Bacillus subtilis
V40. Tir day, tién hanh st dung chung nay cho
cac nghién ctru tiép theo.
3.6. Két qua xir Iy COD quy mé phong
thi nghiém

4 5 6 7

Thoi gian (ngay)

®—KC

N

Hinh 3. Két qua xir Iy COD quy mé phong thi nghiém ciia chiing V40

Budc dau thir nghiém kha ning xtr 1y cia
chung V40 trong quy mé phong thi nghiém d6i
v6i mau nudc ri rac di duoc thanh tring nham
chimg minh trong nudc ri rac khong con chung
vi sinh vét nao khac truée khi bd sung ching
V40. Hai binh TN va KC dugc nudi trong cung
diéu kién, sau 7 ngay thi nghiém, trong khi
binh kiém chtrng COD khong c6 dau hiéu giam

(2%) nguyén nhan 1a do vi sinh vat trong mau
kiém chtng di bj thanh tring nén khong co sy
phat trién nén COD héau nhu khong thay doi.
Binh TN tir ndng d6 COD ciia mau ban dau
1a 9712 mg/L, sau 7 ngay xu ly con 5221 mg/L
twong Ung véi hi€u qua xu ly 45,93%. Giai
thich cho viéc COD khéng c6 dau hiéu tiép tuc
giam 1a do cac yéu tb tac dong truc tiép giy
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anh huong dén hiéu qua xir 1y cta chung Viéc
bd sung truc tiép chung sau nudi cdy vao moi
truong nudc thai co néng d6 6 nhiém cao da
dan dén viéc cac ching phai mat mot thoi gian
dé thich nghi v6i méi truong, dong thoi thanh
phan trong nudc ri rac kha phuc tap nén ¢ kha
ning mot sé chit ma ching khong thé str dung
nén ham luong COD gidm cham.

Céc sd liéu tong két thanh phan nudc ri rac
tai bai chon lép trén dia ban Ha Noi cho théy
ndng dd cac chit 6 nhiém rat cao va dao dong
trong khoang rat rong: COD = 1.000 - 42.000
mg/l, BODS5 = 500 - 15.000 mg/1 (Vién KH va
CN Viét Nam, 2006), gay khé khin rat nhiéu
cho cong tac xu 1y, hién nay chua c6 phuong
phap nao str dung truc tiép vi sinh vat truc tiép
ngay tir dau (khi néng d6 cac chit 6 nhiém
cao), hau hét déu sir dung phuong phap hoa
hoc, keo tu dé 1am giam thanh phin 6 nhiém
xubng murc thich hgp (COD = 2.000 — 4.000
mg/L) moi co thé xur 1y duge bang phuong
phap sinh hoc, diéu d6 co thé vo tinh gay phat
sinh 6 nhidm tht cp, déng thoi phan nao do
cac chét hoa hoc ton du sau qua trinh xur Iy hoa
hoc, keo tu s€ truc tiép {rc ché qué trinh xtr 1y
sinh hoc, nén viéc ching V40 c6 thé truc tiép
bd sung vao nudc ri rac ngay khi ndng d6 chat
6 nhiém cao lam giam ham luong cac chit 6
nhiém trong nude ri rac, 6n dinh thanh phan va
bién d6 dao dong cua nudc ri rac s€ lam gidm
su phu thudc hoa chit, khong gdy 6 nhiém thir
cap dong thoi s& hd tro rét tdt cho cac bude xir
1y tiép theo.

4. KET LUAN

Di tuyén chon duoc chung vi khuan V40
trong 38 chung phan 1ap tir 3 mau nudc ri rac
c¢6 nang luc sinh tong hop cellulose cao, hoat
do cellulase xac dinh duoc 1a 2,921 U/mL. ba
xac dinh dugc cac dac tinh sinh hoéa ctua chung
V40, tuong dong véi cac dic tinh cua chung
Bacillus subtilis. Da dinh tén bang ky thuat
sinh hoc phan tr thanh cong chung V40 c6 d6
trong dong 100% so voi chung Bacillus
subtilis va dat tén la Bacillus subtilis V40.
Chung Bacillus subtilis V40 da dugc st dung
dé bd sung vao xtr Iy nudc ri rac véi nong do

10° CFU/ml thdy rang, hiéu sudt xtr Iy COD
cao hon nhiéu so v6i d6i chimg. Chi s6 COD
nudce ri rac ban dau cao, dat 9712 mg/L, sau 7
ngay xur 1y bang chung V40 dat hiéu suit xir 1y
1én t6i 45,93% trong khi ddi ching sau 7 ngay
hau nhu chi sé6 COD khong giam. Ching V40
hoan toan c6 thé sir dung lam tac nhan dé xtr ly
nudce ri rac hiéu qua.

Loi cam on!

Nghién cuu nay thuc hién voi su hé tro ciia
Dé tai ma so: KC.08.17/16-20, Bé Khoa hoc
va Cong nghé. Cac tdac gia chan thanh cam on
Chuong trinh.
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ISOLATION AND SCREENING OF CELLULASE PRODUCING BACILLUS
STRAINS FOR LEACHATE TREATMENT

Tran Lien Hal, Truong Thanh Luanz, Pham Dinh Vinh®

Y23 Hanoi University of Science and Technology

SUMMARY

Leachate has high pollution and varies with the age of the landfill and the seasonality of the year. Leakage
emissions directly into the environment without control will cause adverse effects on the environment as well
as human health. Currently, Vietnam has applied a number of technologies for leachate treatment, but no
technology has met the quality requirements of QCVN 25/2009-BTNMT. The microbiological method is used
because there are many advantages such as; high treatment efficiency, no chemical use during treatment so no
secondary pollution, low energy consumption for transportation green, etc. Some studies have shown that
cellulose is one of the major components in leachate. One of the solutions for leachate treatment is the use
of Bacillus, which is capable of degrading cellulose due to its rapid growth, good deposition, and enzymatic
activity. From the 3 leachate samples, the V40 strain produced cellulase of 2,921 U/ml was selected. The V40
strain was identified by Kit 50 CHB and 16S rRNA for 100% homology with Bacillus subtilis JCM 1465 which
suggested naming Bacillus subtilis V40. Bacillus subtilis V40 was used with concentration with 10° CFU/ml to
treat leachate of COD at 9712 mg/L after 7 days, the efficient of 45.93% COD treatment and 2% for control

samples.

Keywords: Bacillus subtilis, cellulose, enzyme cellulase, landfill leachate, leachate treatment.
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