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TOM TAT

Tir mau oude thai tai bé chira kho xang dau Pire Giang, Gia Lam, Ha N¢i, 8 ching vi khudn da duqc phan
13p trén ngudn co chat phenol (u'ong d6 3 ching DGP2, DGP4 vi PGPS c6 kha nang 1a0 mang tét ohar). Tir
cdc ching nay, nghlen clu tao mang da ching dé th nghiém kha nang sinh truong, phit trién va phan huy
phenol véi cic nong d§ khic nhau duge thuc hién. Ké qua cho lhay mang sinh hoc da chung 6 kha nang st
dyng, sinh trudng v phat tnén & 200 mg/1 phenol tuy nhién tai poog d6 150 mp/l 14 tot nbat ang pbuong
phép phén tich sic ky l6ng cao dp (HPLC), da xdc dinh duoc sy chuyén héa coa phennl thAnh céc sin pham
khéac nhau; duac the hign & dign tich phd (twong Ung vé&i ndng d6 phenol 13 150 mg/1) giam dén va xust hién
thém cac pho k.héc voi cdc dign tich khac nhau tai céc théi gian luu kbéc nhau. Dua vio dudmg chuan duge xay
dyng vén céc ndog do phenol khac nhau cho lhay kha nang phan hiy phenol sau 7 ngdy nudt cdy cva mang
sinh hoc da chang 14 99,3% véi ndng do ban dau la 150 mg/l. Nghién ciru ndy da mé ra mét huéng di mén v
vige sir dyng mang sinh hoc do cdc chimg vi khudn tao thénh c6 thé xir ty nudc thar 6 nmém phenol cing nhu

nhimg ngudn nudc thii trong tyr.

Tie khda: Mang sinh hoc, phdn hiy sink hoc, phenol, vi khuén, xii Iy mebe thai

M3 BAU

Qué trinh & nhidm diu mo xay ra do cac sy cd
tran déu, rd ri ddu khi khai théc ciing nhu van chuyén
trén blen. hay tir cic bé chira kho xang d{\u trong
thanh pho. Chinh tir d6 da gay anh hudng Xau i doi
s6ng con ngudi cilng nhu hé sinh thai. O nhiém diu
mé giy ra do cac chdt 6 nhiém khé phan huy c6
trong ddu mé nhu cac hop chit hydrocarbon mach
thing nhu alkane, alkene. hay cic hop chét vong
thom nhur pheno] naphthalene, pyrene, . .. Xir ly
nuéc 6 nhiém ddu biing phuong phap co hoc (nhu
ling, gan hay bdp phy) hay sir dyung cAc chit phan tin,
cdc chat phéa nhd tuong diu - nude, cée chit keo ty va
hap thu déu ¢6 wu diém 14 xir ly duoc kip thai, nhanh
tuy nhién phu'cmg phap nay xir ly khéng duoc triét dé
do d6 gay 6 nhiér thir cap cho mdi ruong va huy hoai
h¢ sinh thai. Vi vay, viéc tim ra mét phuong phép cho
phép xir ly duoc triéu dé, than thién voi méi truomg va
gi4 thanh ba dang la huéng di méi cua cac nha khoa
hoc rong viéce xir ly céc chét 6 nhigm.

Trong nhimg ndm gin day, mang sinh hec
(biofilm) la mdt dé tai thu vj cua cac nha khoa hoc
nghién ciru trong viéc xir Iy cac chat 6 nhiém. Tir

nim 1978, cum tir “biofilm" dd dugc dinh nghia va
md ta bsi Costerton. Bloflm 14 tip hgp céc 1€ bao vi
sinh vit nhu vi khuin, tao, ndm va nguyén sinh daong
vit ¢6 quan hé chél ch& véi nhau va duge bio vé
trong mt chét nén (matrix) cva hén hop cac chat
polymer ngoai bio (EPS - extracellular polymeric
substrances) ¢é kha nang bam trén bé mit khac nhau
nhu mdi trudmg nuéc va dit, mo sf)ng, vat lidu y té,
hay rong céc dudng dng nuéc (Donlan et al. , 2002).
Céc té bao trong biofilm cé méat d6 cao hon va hd trg
nhau trong viéc chuyén héa cac cha: & nhiém do
ching duy tri dugc 3§ 4m, ndng d6 mudi hay thé oxy
héa khr giira cic té bao 1an can. Chinh dic diém nay
da tao nén cdu tric dic biét cua biofilm va giup
ching kiém soat dugc sy hwu théng dong chay giita
céc te bao (Horn, Morgenroth, 2006).

Trong biofilm, qua trinh chuyén béa cic chit &
nhiém (nhu phenol) ban diu theo con duomg hiéu khi,
Trude tién, nhém ~OH dugc thém vao vong thom nhor
phenol hydroxylase & vi tri ortho véi chat kinr 1a
NADH; o sin phim trung gian 14 catechol (1,2-
dihydroxybenzene) Tir d6, hop chit trung gian s& xay
ra qud trinh cat vong ¢ vi tri meta do catechol 2,3-
dioxygenase xiic tac Kilby (1948) va cit vong & vj tri
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ortho do catechol 1,2-dioxygenase xic tac (Harwood,
Parales, 1996). Qué trinh cat vong ¢ vi tri ortho hay
meta phy thuoc vao timg nhém vi sinh vat. C6 nhidu
chi vi khudn vira ¢6 kha nang tao mang tot, vira c6 kha
néng pl\an huy phenol cao da duqc nghiéo ciu nhu:

icus, Bacillus, E.
coh .. (Das et al 2012). Chinh vi vdy, w:c tim kiém
cac chﬂng vi Khudn c6 kha ning tao mang 18t va hiéu
biét dugc qua minh chuyen héa ciing nhu phan huy
phenol bin cic 1 bao vi sinh vét trong biofilm gilp céc
nha khoa hoc d& dang diéu khién duoc qué trinh xir ly
ngudn nude 3 nhidm phenol noi riéng v nudc & nhiém
dau néi chung.

VAT LIEU, PHUONG PHAP NGHIEN CUU

Vit ligu
Nguyén ligu

Méu nudc thai duqc thu thdp tai bé chira kho
xang diu Duc Giang, Gia Ldm, Ha Noi va duge hn
gir & Phong CNSH méi trudng, Vién Cong nghé
sinh hoc, Vién Han lam Khoa hoc va Céng ngh Viét
Nam trong vong 24 h d& phén tich.

Hoa chdl, m6i trneomg nuéi cdy

Céc héa chat dugc sir dung trong n%hién ciru déu
12 héa chét nhip ngoai c6 dg tinh khict cao do céc
nha san xudt c6 uy tin nhu Sigma-Aldrich, Merk
cung cp.

Mbt trudmg Gost dé phan lap va danh gid kha ning
smh trudng, phat mEn va phan hiy phenol cia vi khuén
gdm céc thanh phan sau (g/1): Na,HPO,: 0,7, KH,POy:
0,3, KNOy: 3; MgSOy: 0.4; NaCl: 5; pH 6,9 - 7.2 va
mdi truémg Gost thach dé tuyén chon céc chuing v1
khuin co kha nang sinh rudng va phat trién trén ngudn
co chét phenol: Thanh phin gidng méi wudng Gost
dich nhung c6 bd sung thém 18-20 g agar.

Méi trudng hidu khi téng sé (HKTS): dé kiém
tra kha ning tao mang cia vi khudn gdm cic lhAnh
phan sau (g/1): NH:NO;: 2; KH,PO,: 4; NaCl:
KCl: 0,25; MgCl, 1,25; glucose: 1; peptone: 5; cao
men: 0,2; cao thit: 3; pH 7 - 7,2,

Phurong phap nghién ciru

Lam giau, phin lip va tuyén chon cdc ching vi
A‘huﬁ_n ¢6 khd ndng sinh tricong va phat trién trén
nguén co chat phenol

Thyc hién cac bude thi nghiém theo mé ta cia
Cung Thj Ngoc Mai er al., 2010.
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Cung Thi Ngoc Mai et al.

Ddnh gid khd ning tgo mang cia cdc ching vi khudn
Tién hanh theo phuomg phap cia O'Toole,
Kolter (1998), Morikawa et al., (2006).

Cac ching don vi khudn c6 kha nang 120 mang
1t (twong g véi 4o hép thy anh sing & buéc song
570 nm cao nhét) dugc lua chon dé tao mang sinh
hoc da chiog. Phuong phip giong nhu tao méng don
ching chi khic la sinh Kkhéi cuia cac chiing vi khudn
ta0 mang tdt dugc bd sung vio binh thi nghiém, thay
cho sinh khéi don ching,

Ddnh gid khd ndng sinh trieong, phdt Irlen cia
ming sinh hoc da chiing tgo thanh tgi cic néng dp
phenol khdc nhau

Thi nghi¢m dugc tién hanh & didu ki¢o nudi tinh
tai 30°C troog mol trudmg Gost dich cé bd sung
phenol (v61 cac nbng dé 13: 50 mg/l, 100 mg/l. 150
mg/l va 200 mg/l) va dugc xac dinh bdi 4 hép thy
cuia té bao vi sinh vt tal budc séng 600 nm.

Ddnh gida khd nding chuyén héa va phan hiy
phenol cita mang sinh hoc da ching tao thanh

Qué trinh dénh gia kha nang chuyén héa phenol
ctia mang sinh hoc da ching vi khudn bang phuong
phép HPLC duva theo mé ta chi tiét cva L& Thi Nhi
Cong et al., (2013).

KET QUA VA THAO LUAN

Lam gidu, phan I§p va tuyén chgn cdc ching vi
khudn c6 khi nang sinh trudng va phat tridn trén
nguén co chit phenol

Mau nuée thai tir kho xlng déu Bic Giang, Gia
Lam, Ha Noi duge s dung dé lam gidu vi khudn
chuyén héa phenol trong méi trudng khodug Gost
dich ¢o bd sung phenol 50 mg/t Iam nguan cacbon
va ning lugng duy nhit. Sau 3 I3n cdy truyén, mau
sic mm trudmg c6 sy thay 4di 8 rét (Hinh 1), bz’m;
viéc dém MPN (Most Posible Number), sé lugng te
bio vi sinh vt c6 sy ting 1én dang ké. Cy thé, tir lin
lam giau thir nhét, s6 lugng t€ bao sir dung phenol
chi dat 210 té bao/ml, sau 3 1in lam gau s0 lugng &
bao sir dung phenol di 1&n 16i 46.10° (& bao/ml.

Tién hanh cly gat mdu sau 14n 1am giau thit ba trén
méi truomg khodng Gost thach c6 bo sung 50 mg/l
phenol da thu duge 8 ching vi kbudn. Trén méi truéng
khéng bo sung glucose, phan lap dugc 6 ching vi
Khudn; trén méi trudmg ¢d bd sung glucose phan lap
duge 2 ching vi khudn ¢6 hinh dang khéc nhau. Dic
diém khuén lac cta cic ching vi khuan ndy dugc chi ra
Gbang 1.
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Hinh 1. L4m gidu mau ban dAu trén méi treéng khoang Gost co bd sung 50 mg/l phenol; G' glucose

Bang 1 Dac diém khuan lac cha cac ching vi khuin phan 13p dwoc sau 3 1An 1am giau,

TT  Ténchong Dac diém khudn lac
Khéng bd sung glucose
1 BDGP1 Trén, 18i, mau vang nghé, xung quanh tedng trong, nhé li ti, d =1-1,5mm
2 BDGP3 Trdn, mau tring trong, wét, béng, d =1,5-2mm
3 BDGP5 Moc loang, mau tréng trong, d = 2-3 mm
4 BDGP6 Mau hdng, 101, bong, uét, d =1,5mm
5 BDGP7 Tréng dyc, c6 vign tring, trong. nhan xung quanh, d=2 mm
6 BDGP8 Tron, mau tréng, nhét, ¢6 nhan tring dyc, vign trdng trong, d= 2-2,5 mm
C6 bd sung glucose
7 BDGP2 Trén, mau trdng dyc, 1d, béng, d =1,5-2mm
8 BDGP4 Trbn. tdm mau trdng siva, vién tring trong, det, d =2,5-3 mm

Kha ning tao mang cna K ﬁc chung vi khuin
phin lip

.4 OD §700m
Tam ching vi khuan dugc hoal héa va danh gia $ -
kha nang tao mang qua gii tri do.OD & budc séng
$70 nm (Hinh 2, Hinh3) . »
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Hinh 2. Kha niing bit mau tim tinh thé 0,01% cla mang
sinh hoc do cac ching wi khudn tao (hanh. K: Béi ching
am (khdng ¢b vi sinh val).

Hinh 3. Kha ndng tao mang sinh hoc cia vi khudn tal
buéce séng 570 nm.

D4 thi tai Hinh 3 cho thdy ba ch\\ng bGP2, DGP4
va DGP§ c6 kha nang tao mf\ng 16t nhal, Chinh vi viyy ~ Kha ndng sinh truong, phat trién va chuyén héa
3 ching nay dugc lya chon dé sir dung cho nghién  cia mang sinh hoc do cic ching vi khuin tao
ciru kha nang tao mang sinh hoc da chung. thanh
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Nghién ciru tago mang sinh hoc da ching duge
thyc hién trong binh tru 100 ml chira 20 ml méi
trudmg nudi céy tuong ty nhu véi tao mang sinh hoc
don chung. Mang sinh hoc da ching do 3 chung vi
khuan DGP2, DGP4 va DGP8 tao thanh dugc sir dung
cho thi nghi¢m chuyén héa phenol tai cic ndog dé
phenol khéc nhau, cu (hé 1a 50, 100, 150 va 200 g/l.
Mizc chuyén héa duge danh gid thong qua phan tich
d¢ hap thy dnh sang cia dich nudi tai budc séng
600 nm.

Miu dich té bao dugc chiét it sau mdi 24 h dé
phan tich. Sau 7 ngay, thi nghiém tai néng dé phenol
150 mg/l cho két qua chuyan héa cao nhat (Hinh 4),
theo d6 mau thi nghiém ndy dugc phan tich dinh
lugng biing thiét bi HPLC (Hinb 5).

Mau phan tich tai cic thét diém1,3,5va7 ngly
chi ra dinh cia co chdt ban dau (phenol) giam dén
theo th&n gian, trong khi dé mét s6 dinh md&i xudt
hién 14 cac san pham trung gian cia qud trinh chuyén
héa. Nhu vay, mang sinh hoc da ching cé kha ning
chuyén héa phcnol kha tét. Vigc chuyén héa duge
dinh lugng qua xac dinh dudmg chudn vé phenol
chudn (két quéa cu Ihc khong chi ra trong nghién ciru
nay), chi ra higu suat chuyén hoéa phenol do mang
sinh hoc da ching a0 thanh 1a 99,3%.

Hign nay, cic cong bd vé kha nang phén huy
phenol cua mang sinh hoc da chung con han che, cic
nghién ctru vé phén hiy phenol chi dp trung & cic

Cung Thi Ngoc Mai e al.

ching don 1é hofic cic ching vi sinh vét duge cb
dinh trén cdc vit liéu mang khac nhau. (Cung Thj
Ngoc Mai er al,, 2010) d3 cong bd ching BTLII c
kha nang phan hiy 99% phenol véi bam lugng ban
dhu 14 100 mg/ sau 14 ngay. (Feakin er al.., 1995) da
chira ring, biing vi¢e thiét ke cic reactor de vi sinh
vat ¢b dinh trén than hoat tinh dang hat c6 kha ning
sir dung tir | - 10 pg/l atrazine va simazine voi hiéu
suat 1an luon 14 53% va 58%. Cung trong nim 1995,

nghién citu ciia Massol-Deya et al., c6 kha néng loai
bo 98% toluene v6i nong do ban dau la 3 mg/l trong
cac reactor lang s6i. Tuong ty nhu vay{ vige xu ly
nuée 6 nhiém chlorobenzene lén toi nong do 170
mg/ trong maclor tang sé1 ¢ chua cic hat than hoat
tinh hi¢u sual 1én t&i 99%. Ngodi ra, vi¢e sir dung két
hop giira (rdu va cAm lia my lam gi4 thé da thanh
cong dé xir ly nude L) nhiém dichlorophenol va
pentachorophenol bai nam Coriolus versicolor véi
ndng d9 ban dau 50 mg/l cho hiéu sudt loa1 bo lin
lugt 14 75-80% vA 100% sau 24 h nuéi cdy (U]lah el
al., 2000). Nam 2006, Viggiani vd dong tdc gid, di
cb aﬁng bé vé ching Pseudomonas siuizeri OX1 cé
kha nang tao mang t6t sau khi dugc t6i wu che didu
kién trén nhidu loai vat ligu mang dang rin 1a (dét cit,
d4 va carbon hoat tinh) chuyén hoa 95% phenol theo
con dudng meta véi ham lugng ban diu 14 600 mg/l.
Két qua nay gép phan dinh huong cho ching 181
trong vi¢e nghién ciru cac vat liéu mang dé kiém va
gi4 thanh thap ¢ trong nudc dé nang cao hiéu qua xir
ly nuée thai 6 nhiém phenol.

OD 600 nm
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Hinh 4. Kha n&ng sir dung phenol tai cac ndng dd khac nhau do mang sinh hoc da chiing 1ao thanh (ppm = mgil)
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Hinh 5. Qua trinh chuydn héa phenol do mang sinh hoc da ching tao thanh sau 1 ngay (b). 3 ngdy (c). 5 ngay (d) va 7

ngay (e) 5o véi mau dbi chimg (a).

KET LUAN

Tir miu nuée théy bé chia kho xing diu Pic
Giang, Gia Lam. Ha Ni phan ldp duoc 8 ching vi
Khudn trén nguon co chét phenol, trong d6 3 chung
DGP2, DGP4 va DGP8 c6 kha ning tao ming lot
nhit. Mang sinh hoc da ching do 3 ching vt Khudn
trén 120 thanh c6 kha nang phan hiy 99,3% phenol
nong do 150 mg/l sau 7 ngay xir ly.

uh cam on: Cong trinh dege hd tror kinh phi tir aé

“Nghién cieu 1go mang sinh hoc (B:of /rn) e vi
:mh vat dimg trong xit Iy 6 nhiém dau mo", mé 6
KC04.21/11-15 thupe Chuong trinh khoa hoc va

cing nghé trong diém cap Nha meoc KC 04/11-15,
giai dogn 2014-2015 va trang thiér by ctia phéng
Thi nghiém trong diém Cong nghé gen, Vign Céng
ngh¢ sinh hoc.
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PHENOL TRANFORMATION AND DEGRADATION OF A BIOFILM FORMED BY A
MIXTURE OF BACTERIAL STRAINS ISOLATED FROM DUC GIANG PETROL
STORAGE TANK AT GIA LAM, HANOI

Cung Thi Ngoc Mai, Le Thi Nhi Cong, Le Thanh Cong, Nghiem Ngoc Minh"*
Institute of Brotechnology, Vietnam Academy of Science and Technology

SUMMARY

Biofilms are a group of microorganism cells such as bacteria, alga, yeast or protozoa which stick to each other on a
surface or interface and are protected in matrix of extracellular polymeric substance (EPS). Cells in biofilms have hgher
density and support each other 1n poliuted-substance metabolism because they preserve moisture, salt concentration or
oxidation-reduction potential between contiguous cells. Thus they creale a special structure of biofilm and help them to
control flowing circulation between cells. Therefore, the study on biofilm formed by microorganisms isolated from
polluted arcas enhances remediation of polluted matters. Eight bactenial strains were isolated from wastewater of Duc
Gang petrol storage (aok 10 Gia Lam Districst, Hano via enrichment in liquid rmineral medium supplemented with phenol
as the only carbon and energy sources. Of the eight strains, three strams (DGP8, DGP2 and DGP4) have the best capacity
of biofilm formation, therefore they were used to provide multi-species biofilm for further investigation, The results
indicated that, biofilm formed by these strains could transform phenol at different concentration 1n the mineral medum,
optimally at 150 mg/l phenol HPLC analysls confirmed that phenol peak decrcased gaduzlly whereas new peaks wuh
different retention times appeared over time, indicating the jon of phenol 10 diate products. Qi
analyses of the peaks showed that as much as 99.3% of phenol in the medium was removed afier 7 day incubation (with
150 mg/l of nitinal i Thus, using muhi-species biofilms for getting eflicient and sustainable systems of
phenol transformantion (and other poll as well) has promising appl )

Keywords' Bacleria, biodegradation, biofilm, phenol, wastewater treutment
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