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KHA NANG PHAN HUY PHENOL CUA MANG SINH HQC TAO RA BOI CHUNG
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TOM TAT: Phenol va cac hop chat c¢6 chira nhém phenol 12 cac chat giy 6 nhiémi moi truong kha
phd bién trong nude thai nhidm dau cua cac khu khai théc dau khi va cac tram xang dau. Dé xur Iy
cac hop chat ndy, sir dung vi sinh vat tao mang sinh hoc dang 14 mot trong nhimg hudng di mai
hién nay. Tur cac chung vi khuén c6 kha ning phan huy dau diesel va mot s6 hop c¢hit hydrocarbon
¢6 trong dau mo, ching toi d4 lya chon dwoc chung vi khuan VTPG5 Wiraicé kha nang.tao mang
sinh hoc vira c6 kha niang phan hity phenol cao. Chiing nay d4 duo¢ phan loai biang viée xac dinh
trinh tuw doan gen ma héa 16S rRNA va duoc dit tén la Rhodococcus sp.MIPG5. Trinh trr doan gen
nay da dugc ding ky trén ngan hang NCBI véi md s6 1a LC057207. Chung VTPGS dugc xac dinh
la c6 kha nang tao mang t6t nhat & nhiét 46 37°C, pH 7, nong d6 muoi NaCl 1a:1,5% (W/v) ngudn
cachon 12 glucose, ngudn nito 1a (NH,),SO,. Str dung.cac diéu kién toi wru nay dé tao mang sinh
hoc nhdm d4anh gia kha nang phan huy phenol ciia mang tao thanh, két qua cho thay hiéu suat phan
hiy ctia mang sinh hoc chung VTPGS5 1a 99,8% sau 7 ngay nuoi céy voiham lugng phenol ban dau
12 200 mg/l. Két qua ndy mé ra hudng tng dung mang sinh hoc cua chung VTPGS5 trong xir 1y

nude 6 nhiém phenol va cac hop chat co chira nhom phenol.

Tir khéa: Rhodococcus, mang sinh hoc, nirgc nhiém dau, phenol, phan huy sinh hoc.

MO PAU

Hi¢n nay, do nhu cau su dung dau mé va
Cc4c san pham dau mo trén thé gidi ngay cang
tang nén khong tranh khoi ca¢ van dé 6 nhiém
moi truong ¢ cac miac d¢ khactnhau. Thanh
phan chii yéu ciia diu<midngay. 6 nhiém moi
truong 1a hydrocarbon no,“hydrocarbon thom
don nhan va da nhan [12]. Trong cac hop chét 6
nhiém d6, phenol 1& mdt hop chat hitu co kho
phan huy va rat doc hai [4]. Vi vay, viéc xur 1y
phenol trong nudc & nhiém dau dic biét duoc
chu trong.

Trén thé gisi, cong nghé mang sinh hoc da
dugc ap dung trong nhiéu linh vuc xit Iy 0
nhiém méi trudng [3]. Tuy nhién, chua c6 nhiéu
cong bd vé timg dung cong nghé mang sinh hoc
dé xtr 1y phenol. Coéng nghé mang sinh hoc da
ching minh c6 kha nhiéu wu diém nhu: gid
thanh thap, it sir dung hoa cht, thiét ké linh
dong, thich nghi v&i moi loai hinh céng nghiép
va dién tich xtr Iy [3]. Dac biét mang sinh hoc tir
vi sinh vat tao thanh cho thiy c6 kha ning xir ly
c4c hop chéat hydrocarbon thom trong d6 co
phenol rat tt [4].
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Vi mot nude ¢ khi hau nhiét déi gidé mua,
Viét Nam c6 khu hé vi sinh vt tuong dbi da
dang, dac biét la moi truong nude. Trong moi
truong bién, vi khudn phan huy hydrocacbon
chiém wu thé, phan bd ngay ca & trong vling cuc
lanh [10]. Vi vay, ching t6i d4 tién hanh tuyén
chon chung vi khuén vira ¢6 kha ning tao mang
sinh hoc vira ¢6 kha niang phan huy phenol cao
tir tap doan vi sinh vat da dugc phan lap tir nude
nhiém diu ¢ bo bién Viing Tau. Tir d6, danh gia
kha nang phan huy phenol cia mang sinh hoc
ching vi khuan nay.

VAT LIEU VA PHUONG PHAP NGHIEN CUU

Chin chung vi khuén dugc phan lap tir cac
mau dat nhiém dau liy ¢ bo bién Viing Tau.
Tao mang sinh hoc

Dé danh gia kha ning tao mang sinh hoc ciia
céc chung vi khuédn, phuong phap cia Morikawa
et al. (2006) [8] da dugc sir dung bing cach dua
ching nudi Céy non vao moi truong dac higu.
Sau 2 ngay, mang sinh hoc tao thanh sé dugc rira
bing nudc cat va nhuém véi dung dich tim.
Mang hinh thanh ndy s& dugc ria lai bang
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DMSO va do 6 budc song 570 nm. Cac chiing cé
mat do quang hoc cao s€ dugc lua chon.
Panh gia kha niing sinh trwdng va phat trién
cua cac ching vi khuan trén nguon co chat
phenol

Céc chuing vi khuan duoc nudi lic trén moi
truong khoang c6 bo sung cac nong do phenol
khac nhau ¢ 30°C. Sau 1, 3, 5 va 7 ngay dich
nudi cay dugc lay ra va do & bude song 600 nm.

Quan sét hinh thai té bao duwéi kinh hién vi
dién tir quét

Hinh théi té bao cua ching vi khuin da
dugc quan sat dudi kinh hién vi dién tor quét
S4800, Hitachi, Nhat Ban v&i d0 phong dai
15.000 lan. Qué trinh nay duoc thuc hién véi su
phéi hop ciia Vién Vé sinh dich t& Trung uong.

Phan loai dinh t&n vi khuin dwa trén so sanh
trinh tw 16S rRNA

DNA téng s6 cta chung vi khuin VTPG5
duoc tach chiét theo md ta cia Zhou et al,
(1996) [13] va duogc dung lam khuon dé khuéeh
dai gen 16S rRNA v6i cap moi dic hiéu 9f (5=
GAG TTT GAT CCT GGC TCA G-3) va
1525r (5'-AGA AAG GAG GTG ATC CAG
CC-3'). Chu trinh phéan ung: 94°C trong 5 pht;
lap lai 35 chu ky (94°C trong 30 gidy; 56°C
trong 30 gidy; 72°C trong 2 phat); 72°C trong 5
phit va 4°C dé bao quan. Tiép d6 san pham
PCR (kich thuéc khoang 1500 bp) duoc tinh
sach va xac dinh trinh tu trén ' may xac dinh trinh
tu tuy dong ABL.PRISM 3100:Avant Gentic
Analyzer, Hoa Ky. Miéc so sénh trinh tu
nucletide va xay dung cay phat sinh chung loai
cta chung vi khuan dai dién v6i cac ching vi
khuansCo trén ngan hang Genbank (NCBI) sir
dung chuong trinh Blast, phin mém Bioedit,
Clustal X va Mega4.
Panh gia anh hwéng cia mét sé didu kién
sinh ly, sinh hda Ién kha niang tao mang sinh
hoc ciia chiing vi khuin

Danh gia anh hudng cua cac didu kién 1én
kha nang hinh thanh mang sinh hoc cta cac
ching vi khudn dwoc tién hanh trong moi
truong hiéu khi tong sb véi cac nhiét do thi
nghiém tir 25°C dén 50°C; pH tir 4 dén 9; ndng
d6 NaCl tir 0,5 dén 4% (w/v), cac ngudn carbon
dugc st dung bao gém: glucose, lactose,

saccarose, mantose va cac nguédn nito duogc st
dung bao gom: NaNO;, KNO3, pepton va cao
Nam men.

Nghién ciru kha nang phan hiy phenol cia vi
khuén

Ching vi khuan VTPG5 duoc nudi lic trén
mdi trudng khoang Gost dich ¢6 bd sung co
chit phenol dugc nudi lic 200 vong/phit &
30°C. Kha nang phan huy phenel cta ching vi
khuin duoc xac bang phuwong phap do quang
theo Standrard method ASMEWW 5530 C
(Choloroform Extraction Mecthod). Tuong
duong v6i tiéu chuan  Viét Nam»TCVN
6216:1996 (1ISO 6439-1990), phuong phap tric
phd dung 4-aminoantipyrin. Quéa trinh phan tich
phenol dugc thyc hién voi sy phéi hop cta Vién
Hoa hoc, Vién Han 1am Khoa hoc va Céng nghé
Viét Nam:

KET QUA VA THAG'LUAN

Tuyén chon chung vi khudn vira c6 kha
nang tao mangsinh hoc vira c6 kha nang phan
hty phenol cao

Tir 9 chang vi khudn dwoc phan lap tir cac
mau dat nhidm dau ¢ bo bién Viing Tau, ching
t61 da tién hanh danh gia kha ning tao mang
sinh hoc ctia cac ching vi khuan. Trong 9 ching
vi khuin phan 1ap duoc c6 5 chung 13 VTPGI,
VTPG2, VTPG3, VTPG4 va VTPG5 c6 kha
ning tao mang tét nhat (d6 hp thy tim tinh thé
tai bude song 570 nm 14 cao nhit). Tiép tuc
khao sat kha ning sinh truéng va phét trién cua
5 chung vi khuan d6 trén méi trudng cd bd sung
50 ppm phenol, 0,1% glucose.

Hinh 1 va hinh 2 cho thay, chung vi khuan
VTPG5 vira c6 kha nang tao mang vira ¢6 kha
ning sinh truéng, phat trién tot trong moi
truong c6 chira 50 ppm phenol. Vi vay, chiung
t6i chon ching vi khudn VTPG5 dé tién hanh
céc nghién ctru tiép theo.

Pic diém hinh thai khuén lac va hinh thai té
bao ciia chiing vi khuAn VIPG5

Khuan lac ching VTPG5 c¢6 mau cam, tron,
16i, bong wdt, €6 vién tring trong xung quanh,
D: 0,5-1 mm. Chang VTPGS5 Ia vi khuan Gram
dwong. Dudi do phong dai 20.000 1an, té bao co
hinh que ngén, kich thude (1,1-1,2) pm x (0,81-
0,98) um (hinh 3).
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chung thudc chi Rhodococcus. Vi vay, chung
VTPG5 dugc dat tén la Rhodococcus
sp.VTPGS. Trinh tu doan gen nay dd duoc dang
ky trén ngan hang DDBJ véi md sb 1a
LCO057207. Cay phat sinh chung loai cua ching
Rhodococcus sp. VTPGS5 dugc chi ra ¢ hinh 4.

Rhodococcus cerastrii C5T (FR714842)
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82 4'

Rhodococcus globerulus DSM4954T (X80619)

Rhodococcus equi DSM20307T (X80614)

Gordonia aichiensis DSM43978T (X80633)

Al =
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83 hodococcus coprophilus DSMA43347T (X80626)
75 I_Rhodocacms sp. VITPGS (LC057207)
100 |Rhodococcus pyridinivorans NS1 (KP334125)
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Rhodococcus sp. PAMC 27367 (KM044053)
A
0.005
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Hinh 4. Cay phat sinh chung loai ciia chiung Rhodococcus sp.VTPG5
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Hién nay, d4 c6 nhiéu bai bao dé cap dén
kha nang phan huy phenol cua cac ching vi
khuin tao mang sinh hoc thudc chi
Rhodococcus, vi vay, nghién ctru nay ctia chung
t6i b sung thém vao bo suu tap cac ching vi
khuin vira c¢6 kha ning tao mang, vira c6 kha
nang phan hiy phenol dugc phan lap tai nudc 6
nhiém dau bo bién Viét Nam.

Anh hwéng cia cic yéu té méi treong dén su
hinh thanh biofilm caa ching VTPG5

Tai thoi diém 48 gio, kha ning tao mang
sinh hoc cua chung vi khuan VTPG5 da duoc
xac dinh 1 t6t nhat ¢ nhiét d6 37°C, pH 7, ndng
d6 mubi NaCl 1,5%, ngudn cacbon 1a glucose,
ngudn nito 1a (NH,);SO, (hinh 5).
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Panh gia kha nang phin hiy phenol cia
mang sinh hgc chiing vi khuan VTPG5

Mang sinh hoc cta ching VTPGS5 tao ra
trong dicu kién t0i wu c6 kha ndng sinh trudng,
phét trién tot nhat ¢ nong do 200 ppm phenol

Hinh 5. Anh hudng cta nhiét d6 (a), pH (b),
nong d6 mudi NaCl (c), ngudn carbon (d),
nguon nito (e) dén kha ning tao mang sinh

hoc ctia ching vi khudn VTPG5

(hinh 6).

Tai nong d6 200 ppm, ching VTPGS5 c6 kha
nang phan huy phenol v6i hiéu suat 99,8% sau 7
ngay nudi cay. Hién nay, trén thé gisi da co
nhiéu nghién ctru vé kha ning phan huy phenol
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cia vi khuin thudc cic chi khac nhau. Nor
Suhaila et al. (2010) [9] d4 cong bd chung
Rhodococcus UKM-P dugce phan lap tir nude 6
nhiém dau c6 hiéu suit phan huy phenol dat
98,5% sau 7 ngay nudi lic v6i ham lugng ban
dau 1a 0,4 ppm. Soudi & Kolahchi (2011) [11]
d4 cong bd chung R. erythropolis SKO-1 duoc
phan lap tir dat nhiém dau ¢ Tehran, Iran c6 kha
nang phan hiy phenol dat 99,68% sau 3 ngay
nudi cay. Liu et al. (2009) [5] d4 cong bd hai
chung Acinebacter sp.XA05 va Sphingomonas
sp.FGO03 dugc phan lap tir bun hoat tinh va dit 6
nhiém phenol ¢ hiéu suat phan hity phenol lan
lugt 1a 78% va 68% sau 60 gio véi ham lugng
ban dau 13 1 ppm. Nhém téc gia Lin et al.
(2008) [4] d4 phan lap duoc chung vi khuin
Pseudomanas fluorescens dugc phan lap tu
ngudn nude thai cong nghiép co kha ning sir
dung 85,4% phenol v6i ham lugng ban dau l1a
3,2 ppm co bd sung thém 1% glucose sau 40
ngay nudi ciy.
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Hinh 6. Kha ndng sinh truéng.ctia ching
VTPGS trong méi trugng cé b6 sung phenol &
cac nong do khac nhau

O+Viét Nam, ¢6.rat it cac nghién ciu vé
phan huy phenol cta vi sinh vat. Tai Vién Cong
nghé sinh hoc, nhom tac gia Cung Thi Ngoc
Mai (2010):[6, 7] d& phan lap dugc hai chung vi
khuin BTL6 va BTL11 tir nuéc thai khu cong
nghiép Tt Liém, Ha Noi c6 kha nang phan huy
phenol lan luot 1a 86,86% va 99,34% sau 7 ngay
nudi cdy v6i ndong do ban dau 1a 7 ppm va 100

ppm (c6 bd sung thém 0,5% glucose). Nhém tac
gia Le Thi Nhi Cong et al. (2012) [1] da tuyén
chon dugc mot so chung vi khuan tao mang sinh
hoc va c0 kha nang phan huy tbt phenol tir cac
mau dit va nuéc nhidm ¢ ving bién Quang
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Ninh. Sau 9 ngay thir nghiém, hon hop céc
ching vi khuén nay d4 phan hiy duoc trén 98%
phenol véi ham lugng ban dau 1a 150 ppm.

So sanh Vi cac ching vi khudn khac trén
thé gi6i va & Viét Nam, kha ning phan huay
phenol cua chung VTPG5 kha tbt. Cac ching
khéc c6 thoi gian nudi cdy kha 1au (40 ngay),
trong khi ching VTPGS5 chung tdi nudi thur
nghiém sau 7 ngay trén luong phenol ban dau 1a
200 mg/I. Nhitng két qua nay da phan ndo cho
thdy vai tr0 cua timg chung vi khudn c6 kha
ning tao mang tét va kha niang phan huy nude 6
nhiém phenol. Ching vi khuin ndy»sé duoc
chiing t6i bé sung tao mang sinh hoc.da chung
dé xir 1y nude thai 6 nhiém phenol tai khu vuc
nay hay cac/loai nugc O nhidm cé tinh chat
tuong tu.

KETALUAN

Chung vi khuin Rhodococcus sp.VTPG5
(LC057207) ¢ kha niang tao mang tot nhat da
duoc to1 wu-6:87°C, pH 7, ndng do mudi NaCl
la 1,5%, ngudn carbon la glucose, ngudn
nitrogen la (NH,),SO, sau 4h gio nuoi tinh. Tai
diéu kién t6i wu, mang sinh hoc do ching vi
khudn ndy tao thanh c6 kha ning phan huy
99,8% phenol voi ham lugng ban dau 13 200
ppm.

Lot cam on: Cong trinh dugc thuc hién véi su
hd tro kinh phi tir dé tai do Bo Khoa hoc va
Cong nghé cap, ma s6 KC.04.21/11-15 va st
dung trang thiét bi Phong Thi nghiém trong
diém Coéng nghé gen, Vién Cong nghé sinh hoc.
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PHENOL DEGRADATION OF BIOFILM FORMED
BY BACTERIAL STRAIN ISOLATED FROM OIL POLLUTED WATER
SAMPLES COLLECTED IN VUNG TAU

Le Thi Nhi Cong®, Trinh Thanh Trung? Cung Thi Ngoc Mai*, Do Thi To Uyen!

YInstitute of Biotechnology, VAST
“Institute of Microorganism and Biotechnology, Vietnam National University - Hanoi

SUMMARY

Phenol and phenolic compounds are found as major pollutants in various types of environmental sites.

They exist in industrial wastewater of oil refineries, and petrochemical and phenol resin industry plants. To
remove these components, using biofilm-forming microorganisms is new approach currently. From isolated
bacteria which could degrade diesel oil and several hydrocarbon components containing in crude oil, we
selected the strain VTPG5 having capacity of biofilm formation and phenol utilization. Comparing of the part
of 16S rRNA of the strain with bacterial strains in NCBI and LNSP by using specific primer pair 9f and
1525r, this strain belonged to the genus Rhodococcus then was named Rhodococcus sp.VTPG5. The gene was
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registed in Genbank NCBI with accession number LC057207. The optimal conditions to form biofilm of the
strain after 48 hours were elucidated at 37°C, pH 7, 1.5% of NaCl with glucose and (NH,),SO, as carbon and
nitrogen sources, respectively. These optimal biofilm-forming conditions were conducted to investigate
phenol degradation capacity. As the result, the phenol degradation productivity of the biofilm formed by
VTPG5 was 99.8% after 7 day-incubation with the initial concentration of 200 mg/l. The result gave a hint to
apply the biofilm formed by VTPG5 to remove phenol and phenolic compounds from waste-water.

Keywords: Rhodococcus, biofilm, biodegradation, oil polluted wastewater, phenol.
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