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NGHIEN CUU KHA NANG PHAN HUY PHENOL CUA CHUNG VI KHUAN DX3
PHAN LAP TU NUGC THAI KHO XANG DAU PO XA, HA NOI
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TOM TAT: Hién nay, viéc xir ly phenol trong nudc thai 6 nhidm dau theo phuong phap phan hiy
sinh hoc dugc nhidu nha khoa hoc trén thé gisi ciing nhu & Viét Nam quan tdm nghién ciru. Chang vi
khuin DX3 duoc phan lap tir bé chita nudc thai kho xang dau DS X4, Thuong Tin, Ha Noi sau 3 1an lam
giau lién tiép trén méi truong mudi khodng Gost ¢ bd sung 50 mg/l phenol. Khuan lac chung vi khuén
DX3 ¢6 hinh tron, mau trang duc, nhét, duong kinh khoang 1,5-2 mm, khéng 4n sdu vao thach. Dudi kinh
hién vi dién tir quét, té bao c6 dang hinh que ngan, kich thudc té bao vi khuén 1,14 pm x 2,67 um, hai dau
vi khuan tron, mang té bao mong, nhan, c6 tién mao ngén xung quanh. Dua vao dic diém hinh thai va so
sénh trinh ty gene mé hda 16S rRNA, dé xac dinh dwoc chung Bacillus sp. DX3 c6 d6 twong dong cao toi
99% véi loai Bacillus megaterium IAM 13418. Trinh ty nucleotide nay da dugc dang ky trén GenBank
vGi mé sb KC845545. Chiing vi khuan nay c6 kha ning phan hity 99,95% phenol véi ndng do ban dau 1a
150 mg/l trong méi truong khoéng sau 7 ngay nudi cdy ¢ 30°C. Véi nhiing két qua trén, chung vi khuan
Bacillus sp. DX3 d& gop phan 1am phong pht thém s6 lwong céc chung vi khuan thudc chi Bacillus néi
riéng va heé vi sinh vét ¢ kha ning phan huy phenol cao trong nuéc thai 6 nhidm dau néi chung dé phuc

vu cho cng nghé phan huay sinh hoc ngudn nudc thai sau nay.
Tur khoa: Bacillus, nuée thai cong nghiép, 6 nhidm dau, phan hiy phenol.

MO PAU

Nganh cong nghi¢p sin xuit diu mo ngdy
mot phat trién manh va da tro thanh the manh
kinh té d6i voi nhitng qubc gia c6 tiém ning
diu mo, trong d6 c6 Viét Nam. Tuy nhién, bén
canh ngudn lgi vé kinh té do nganh cdng
nghiép nay mang lai, hiém hoa 6 nhiém moi
truong cod nguyen nhan tur nhung su ¢b khai
théc, van chuyén trén blen va dy trir dau mo
tang 1én [2]. Ngoai su ¢b tran dau phai ké dén
mot s6 lwong 16n can thai xing dau ton dong
trong cac kho chira, cling nhu ham lugng xang
dau duoc st dung cho cac loai ddng co, cac loai
day chuyén san xuat cdng nghiép ciing lam ting
lugng dau trong nude thai cong nghiép va nude
thai sinh hoat. Trong nudc thai 6 nhidm dau,
phenol 1a mot chit gay 6 nhiém ngh1em trong
va c6 nhiéu tac dong xau dén moi trudng xung
quanh. Phenol 1a mot hop chit vong thom rét
doc, kho phan huy, gy ra mui kho chiu, anh
huwong 16n dén san xuit ndéng nghi¢p, gia tang
benh tat va ty 1& nguoi mac bénh ké ca Ky
nong do rat thap, né ciing 1a tdc nhan tiém 4n
gdy ung thu va nhiéu bénh nguy hiém cho con
nguoi [4]. Chinh vi vay, viée loai bo phenol ra
khoi nguon nudc 1a mot van dé cép thiét hién
nay.
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C6 nhiéu phuong phap da dugc &p dung dé
xtr Iy 6 nhiém phenol nhu st dung hda chat, hip
phu, ling dong. Tuy nhién, cac phuong phap
nay doi hoi chi phi lon va c6 thé gay ra 6 nhiém
thr cap. Thuc nghiém cho thiy, phuong phap
xt 1y phenol bang céng nghé sinh hoc thé hién
tinh wu viét riéng. Do 1a gia thanh re, co thé tién
hanh thuan loi trong diéu kién tu nhién, dé an
toan cao va than thién vdi méi treong. Qud trinh
phan huay sinh hoc phenol ciing nhu cac hop
chit hydrocacbon thom da nhan béi cac vi sinh
vat thuong xay ra voéi toc do cham, vi vay, Viéc
tao diéu kién thich hop cho tap doan vi sinh vt
phat trién t6t nhat, c6 hiéu qua phan huy sinh
hoc cao c6 thé coi la chia khéa cua cong nghé
phan hiy sinh hoc [3]. Bé gbp phan xu ly 6
nhiém phenol trong nudc thai cong nghiép,
ching vi khuian DX3 da dugc phan 1ap tir nudc
thai kho xang dau P X4, Thuong Tin, Ha Noi
va danh gia kha nang phan hiy sinh hoc phenol
cta vi khuan.

VAT LIEU VA PHUONG PHAP NGHIEN CUU
Ching vi khuin DX3 duoc phan lap tir bé

chira nuéc thai kho xing diu DS X4, Thudong
Tin, Ha Noi.
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Phan ldp vi khudn

Phuong phap lam giau 3 1an lién tiép duoc
ding dé phan lap ching vi khuan DX3. Mau
nuoc thai duge lam giau trén moi truong
khoang Gost dich, b6 sung 50 mg/l phenol lam
ngudn co chat. Sau khi l1am giau 3 lan lién tiép,
mau dugc pha lodng t6i han trong nuéc mubi
sinh ly 0,85% va cdy gat trén moi trudng
khoang Gost thach c6 bd sung 50 mg/l phenol
dé tach riéng tirng ching sach.

Quan sét hinh thai khudn lgc va hinh thai té bao

Hinh thai khuan lac cua chang vi khuan
DX3 dugc quan sat trén méi trwong khoang
Gost thach.

Hinh théi té bao cua chang vi khuan DX3
duoc quan sat dudi kinh hién vi dién tir quét
JEOL V5410LV caa Nhat Ban véi su phdi hop
caa Vién 69, Bo Tu Iénh Lang.

Phan logi vi khudn DX3 dua trén so sanh trinh
tw gene 16S rRNA

DNA téng sé ciia chung vi khuan DX3 dugc
tach chiét theo mo ta cua Zhou et al. (1996) [8]
va duoc dung lam khuon dé khuéch dai gene 16S
rRNA v6i cap mdi diac hiéu 341fF (5-
CCTACGGGAGGCAGCAG-3’) va 907r (5’-
CCGTCAATCCMTTTGAGTTT-3’) theo
Mendoca et al. (2004) [6]. Chu trinh phan ung:
94°C trong 5 phut; lap lai 32 chu ky (94°C trong
1 phut; 56°C trong 30 giay; 72°C trong 1 phat);
72°C trong 7 phat va 4°C dé bao quan. Tiép do
san pham PCR (kich thuéc khoang 550 bp)
dugc gin vao vector pBT, bién nap vao té bao
kha bién E.coli DH50. Dong plasmid chira doan
gen mong mudn duoc tach chiét, tinh sach bang
bo kit Gene JET™ plasmid Miniprep kit cua

& -

nha san xuat Fermentas va xac dinh trinh ty trén
may xac dinh trinh ty tu dé6ng ABI PRISM 3100
Avant Gentic Analyzer. Sir dung phin mém
Blast, Bioedit, Clustal X va Treeview dé so
sanh trinh tu nucletide va xdy dung cay phat
sinh ching loai cua chung vi khuan dai dién véi
céc chung vi khuan cé trén GenBank (NCBI).

Nghién cuu kha nang phan huiy phenol cua
chung vi khuan DX3

Chung vi khuin DX3 dugc nudi lic trén
mdi truong khoang Gost dich ¢ bd sung 150
mg/l phenol dugc nudi lic voi téc do 200
vong/phat & 30°C. Kha ning phan huy phenol
caa ching vi khuan duge xac dinh bang phuong
phdp do quang theo Standrard Method
SMEWW 5530 C (Choloroform Extraction
Method). Tuong duong véi tiéu chuin Viét
Nam TCVN 6216:1996 (1ISO 6439-1990) -
Phuong phép tric phd dung 4-aminoantipyrin.
Qua trinh phan tich phenol dugc thuc hién véi
sy phdi hop cua Vién Héa hoc, Vién Han 1am
Khoa hoc va Cong nghé Viét Nam.

KET QUA VA THAO LUAN

Phén lap ching DX3 tir nwéc thai kho xing
dau

Sau 3 lan lam giau lién tiép, ching tdi nhan
thdy mau sic va do duc cia moi truong thay doi
ré rét so voi mau nudce thai ban dau. So sanh két
qua cac l1an lam giau tha nhat, lan 1am giau thi
2 va thir 3 sau 24 gio, mau moi truong thay doi
rd rét va sinh khéi bam trén thanh binh ngay
cang tang 1én, diéu do cho thiy su sinh trudng
nhanh chéng cua cac chung vi sinh vat trong
mau nuoc thai (hinh 1).

Hinh 1. MAu lam giau sau 3 lan lién tiép trén moéi truong khoang Gost dich
€6 b6 sung 50 mg/1 phenol
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Hinh 2. Kha nang sinh truéng ctia cic chang vi
khuan trén méi trueong Gost
c6 b sung 50 mg/l phenol

Sau khi pha loding Ian 1am giau tht 3 va cy
gat trén méi trudng khodng Gost thach co bd
sung 50 mg/l phenol, ching t6i da phan lap duoc
6 ching vi khuan. Sau do, 6 ching vi khuan nay

Hinh 3. A. Hinh thai khuén lac; B. Hinh thai té bao véi d6 phong dai 7.500 lan

duogc cdy chuyén sang méi trudong khoéng Gost
dich ¢6 bo sung 50 mg/l phenol, ching tdi nhan
thdy ching DX3 la chung vi khuan sinh truong
nhanh nhat. Sau 24 gid nudi cay, luong sinh khéi
cua chang nay bam trén thanh binh kha lén va
thoi gian sinh truéng manh nhét Ia trong vong 96
gio (hinh 2). Vi vay, ching t6i su dung chang vi
khuan nay dé tién hanh cac nghién ctu tiép theo.
Hinh thai khuén lac va hinh thai té bao cia
chiing vi khuin DX3

Trén moi truong khoang Gost thach cé b
sung 50 mg/I phenol, chung DX3 c6 khuan lac
tron, mau tring duc, nhot, duong kinh khoang
1,5-2 mm, khéng an sdu vao thach (hinh 3A).
Dudi kinh hién vi dién tir quét voi do phong dai
7.500 lan, t& bao c6 dang hinh que ngan, kich
thudc té bao vi khuan 1,14 pm x 2,67 um. Hai
dau vi khuan tron, mang té bao mong, nhin, cé
tién mao ngin xung quanh, khéng c6 mang
nhay (hinh 3B).

| 4

cua chang vi khuan DX3

Phéan loai ching DX3 dwa trén trinh tu doan
gene 16S rRNA

DNA tong sé cua chung DX3 duoc tach
chiét, nhan doan gene 16S rRNA bang cip moi
341f va 907r vai chu trinh nhiét phan Gng nhu
d4 néu ¢ phan phuong phap. Pién di do san
pham PCR thu duoc 1 bang rd nét, dac hiéu, c6
kich thudc khoang 550 bp, hoan toan phu hgp
véi tinh toan ly thuyét (hinh 4).

San phim PCR duoc tinh sach, gin vao
vector tach dong pBT va bién nap vao té bao
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kha bién E. coli DH5a. M6t dong khuan lac
tring dugc tach chiét DNA plasmid (hinh 5).
DNA plasmid ciia dong khuan lac nay duoc
kiém tra bang cach PCR 1an 2 véi cap mdi 341f
va 907r voi DNA plasmid caa dong khuén lac
s6 2 1am khuén (thanh phan phan tng va chu
trinh nhiét nhu 1an PCR thir nhat), két qua cho
thdy dong khuan lac tring d6 chita dung doan
gene can thiét (550 bp). Do d6, DNA plasmid
cua dong khuan lac dé duoc tach chiét, tinh
sach va xac dinh trinh tu gene.
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500 b 550bp

Hinh 4. San pham nhan doan gene ma hda
16S rRNA cua chung DX3
M. Thang DNA chuén kich thuéc 100 bp;
DX3. San pham PCR ciia chung DX3

Dua vao viéc so sanh trinh tu doan gene 16S
rRNA cta chung DX3 véi trinh ty cua cic vi
sinh vat prokaryote khac dugc cong b trén
GeneBank, chung t6i dd xdy dung dugc cay
phét sinh chung loai cia chiung DX3 (hinh 6).
Tu hinh 6, c6 thé nhan thiy, chung DX3 c6
quan hé gan gii voi mot s chung thudc chi

[ Bacillus megaterium IAM 13418 (D16273)
Bacillus anthracis ATCC 14578 (AB190217)
Bacillus cereus ATCC 14579 (AE016877)
Bacillus subtilis DSM10 (AJ276351)
I: Bacillus licheniformis ATCC 14580 (CP000002)

Hinh 5. San pham dién di DNA plasmid ciia dong

sb 2 tren gen agarose 1%

C. DNA plasmid dong khuan lac xanh (d6i chung); 1.

DNA plasmid dong khuan lac s6 2

Bacillus. Trinh tu doan gene 16S rRNA cua
chung DX3 ¢6 d6 tuong ddng cao tgi 99% véi
loai Bacillus megaterium 1AM 13418. Vi vay,
ching tdi tam dat tén chang vi khuan nay la
Bacillus sp. DX3. Gene 16S rRNA cua chang vi
khuan nay duoc ding ky trén Genbank (NCBI)
voi ma s KC845545.

Bacillus sp. DX3 (KC845545)

Geobacillus stearothermophilus B-35646 (FN428694)

L Geobacillus thermoglucosidasius R-35637 (FN428685)

Brevibacillus brevis (AB271756)

| —
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Paenibacillus amylolyticus (D85396)

Hinh 6. Cay phét sinh chung loai ctia chung Bacillus sp. DX3

Kha nang phan hiy phenol caa ching vi
khuan DX3

Trong nudc thai kho xing diu ngoai cac cin
hitu co, hop chit luu huynh, nito, hop chét chua
nito va cac hydrocarbon thom, dac biét, mau
nuée thai ma ching téi thu thap dugc c6 ndng
d6 phenol kha cao (8 mg/l). Bé xac dinh xem &
ndng d6 nao chang vi khuan Bacillus sp. DX3
c6 kha ning sir dung phenol la tét nhat, ching

t6i lya chon cac ndng d6 50, 100 va 150 mg/l bd
sung vao mdi truong nubi cdy cua chiang vi
khuan Bacillus sp. DX3 va nudi ¢ 30°C. Két qua
vé cam quan cho thdy, tai nong do6 150 mg/l,
chang Bacillus sp. DX3 sinh treéng nhanh, mau
sic moi trudong ciing thay doi rd rét (tir mau
tring trong chuyén sang mau tring duc) va
luong sinh khéi bam trén thanh binh kha l6n
(hinh 7). Vi vay, chiing toi d4 lya chon ndng do
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150 mg/l dé danh gia kha ning phan huy phenol
cua chung Bacillus sp. DX3. Ket qua cho thay,
sau 7 ngay nudi cay trén mdi truong khoang

Control 50 mg/I

dich véi 150 mg/l, ham lugng phenol dd giam
xuong con 0,067 mg/l so véi control la 143,061
mg/l, dat hiéu suat 99,95%.

100 mg/l 150 mg/I

.

Hinh 7. Kha néng sinh trudng cta chung Bacillus sp. DX3
trén moi treong muoi khodng Gost ¢6 bo sung phenol & cac nong do khac nhau

Hién nay, trén thé gi¢i ciing c6 mot sé
chiing vi khuan thudc chi Bacillus c6 kha ning
phan hily phenol d4 dugc cong bé. Shail et al.
(2009) [7] d& cong bd ching vi khuan Bacillus
cereus (DQO002384) c6 kha nang phan huy
91,63% phenol véi ham lwong ban dau 500
(mg/l) c6 bd sung 1% glucose sau 7 ngay
nghién ctru. Trong nghién cau cia Banerjee &
Ghoshal (2010), chung Bacillus cereus AKG1
MTCC9817 c6 kha nang phan huay 99,6%
phenol ciing véi ham lwong ban dau 1a 500 mg/I
trong vong 26 ngay [1]. Lu et al. (2012) [5] da
phan lap dugc chiing Bacillus amyloliquefaciens
tr mau nudc thai bi 6 nhiém phenol c6 kha ning
phan hay hoan toan phenol ¢ ndng d6 200 mg/l.
Nhu vay, so sanh véi cac chung vi khuan khac
trén thé gioi kha ning phan hiay phenol cia
chung Bacillus sp. DX3 1a kha cao. Diéu nay
ciing hoan toan pht hop béi cac ching vi khuan
trén dugc phan 1ap tir cac ngudn nudce thai bi 6
nhiém phenol cao hon so v&i nguén nuéc bé
chira nuéc thai kho xing dau Do X4, vi vay,
trong ngudn Iy mau d4 c6 sin luong l6n ching
vi sinh vat ton tai. Mat khéc, cac nghién ctru do
hozc d4 c6 bo sung thém glucose (1% wiv) lam
ngudn carbon b sung, hoic thai gian nudi ciy
kh& 1au (26 ngay) trong khi chung Bacillus sp.
DX3 chdng t6i méi thie nghiém sau 7 ngay trén
150 mg/l phenol 1a ngudn carbon va ning lugng
duy nht.

KET LUAN

Chiing vi khuan DX3 phan lap tir bé chira
nudc thai kho xiang dau B3 X4, Thuong Tin, Ha
Noi c6 khuan lac tron, mau tring duc, nhot,
duong kinh khoang 1,5-2 mm, khéng an sau vao

32

thach. Duéi kinh hién vi dién tir quét voi do
phong dai 7500 lan, té bao c6 dang hinh que
ngan, kich thudc té bao vi khuan 1,14 um x 2,67
pm. Hai dau vi khuan tron, mang té bao mong,
nhin, ¢ tién mao ngin xung quanh, khdng c6
mang nhay. So sanh trinh ty gene 16S rRNA,
chung DX3 c6 d6 twong ddng cao téi 99% voi
loai Bacillus megaterium 1AM 13418 va dugc
dat tén l1a Bacillus sp. DX3. Trinh tu gene 16Sr
RNA cua chung Bacillus sp. DX3 d& dugc dang
ky trén ngan hang gene NCBI v6i ma sb
KC845545. Chung Bacillus sp. DX3 ¢6 kha nang
phan hity 99,95% phenol véi ham lugng ban dau
la 150 mg/l & 30°C sau 7 ngay nudi ciy.

Loi cam on: Cong trinh dugc thuc hién vaGi su
hd tro kinh phi tir d& tai do Bo Khoa hoc va
Cong nghé cap, ma s6 KC04.21/11-15 va sir
dung trang thiét bi Phong thi nghiém trong diém
Cong nghé gen, Vién Cong nghé sinh hoc, Vién
Han lam Khoa hoc va Cong nghé Viét Nam.
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STUDY ON PHENOL BIODEGRADATION OF THE BACTERIAL
STRAIN DX3 ISOLATED FROM WASTEWATER COLLECTED
IN PETROLEUM STORAGE TANKS IN DO XA, HANOI

Vu Thi Thanh, Le Thi Nhi Cong, Nghiem Ngoc Minh
Institute of Biotechnology, VAST

SUMMARY

Recently, universal and domestic scientists have been interested in the handling of phenol according to
biodegradable methods. The bacterial strain DX3 was isolated from wastewater samples collected in Do Xa
petroleum warehouse in Thuong Tin district, Hanoi city after triplicate enrichments in liquid mineral salt
medium Gost supplemented with 50 mg/l phenol. Colonies of the DX3 with 1.5 mm to 2 mm in diameter
were milky white, round, and mucilaginous but did not root in agar. The observation of DX3 cell morphology
by SEM showed a rod shape of 1.14-2.67 um. The bacterium was round, smooth with thin membrane, short
flagellum around. Based on the morphological characteristics and sequence alignment of 16S rRNA encoding
gene, strain DX3 was identified to have a high sequence homology up to 99% with Bacillus megaterium 1AM
13418 and then named Bacillus sp. DX3. This sequence was submitted to the GenBank with Accession
Number KC845545. This strain was able to biodegrade 99.95% of total phenol with the initial concentration
of 150 mg/I in the medium after 7 days of cultivation at 30°C. From these obtained results, the Bacillus sp.
DX3 has contributed to enriching the number of bacteria of the genus Bacillus in particular and
microorganisms in general which are capable of highly decomposing phenol from oil contaminated
wastewater to develop phenol biodegradable technology.

Keywords: Bacillus, bacteria, biodegradation, oil pollution.
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