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TOM TAT 

Tu mau nirdc thai t?ii be chiia kho xang dau Diic Giang, Gia Lam, Ha Noi, 8 chiing vi khuSn da dugc phan 
lap tren ngudn ca chat phenol (ttong do 3 chiing DGP2, DGP4 va DGP8 co kha nSng tao mang t6t nhit). Tir 
cac chiing nay, nghien ciiu t^o mang da chiing de thu nghiem kha nang sinh trudng, phit trien va phao hiiy 
phenol vdi cac nong AQ khac nhau dirac thirc hien. Ket qua cho thay, mang sinh hpc da chung c6 kha nang su 
dung, sinh Irudng wk phdt tnen a 200 mg/1 phenol tuy nhi&i t?ii nong do 150 mg/1 la t6t nhat Bang phuong 
phdp phan tich sic ky long cao ap (HPLC), da xac djnh duac sir chuy&i hoa cua phenol th^nh cac san pham 
khac nhau; dupc the hien 6 dien tich ph6 (tirang iing vdi ndng dg phenol la 150 mg/1) giam dan va xult hi^n 
them cac ph6 khdc vdi cdc di?n tich khac nhau tai cac thdi gian luu khac nhau. Dua vilo dirdng chuan dirac xdy 
dyng vdi cac nong d? phenol khac nhau cho Ihay kha nSng phan hiiy phenol sau 7 ngay nu6i cdy cua mang 
sinh hoc da chiing Id 99,3% vdi nong do ban dau la 150 mg/1. Nghign ciiu nay da md ra mpt hudng di mdi vg 
vi?c sd dung mang sinh hpc do cac chiing vi khudn tao thanh co thS xii Iy nu'dc thdi 6 nhilm phenol cung nhu 
nhung nguSn nudc thai tuang t̂ r. 

Tie khoa: Mang sinh hgc. phan huy sinh hoc, phenol, vi khudn, xir ly nuac thai 

MO DAU 

Qua trinh 6 nhiem dau mo xay ra do cac sy c6 
tran dau, ro ri dSu khi khai thac cung nhu van chuyin 
tren bi6n, hay tit cac bS chira kho xang dau trong 
thiinh pho. Chmh tir do da gay anh huong xau toi doi 
song con nguoi ciing nhu he sinh thai. 6 nhilm dau 
mo gay ra do cac chat 6 nhilm kho phan hiiy co 
trong dau mo nhu cac hop chat hydrocarbon mach 
thang nhu alkane, alkene, hay cac hop chat vong 
thom nhu phenol, naphthalene, pyrene, . .. Xir ly 
nuac 6 nhiem dau bang phuong phap co hpc (nhu 
lang, gan hay h^p phy) hay sir dung cac chit phan tan, 
cac chat pha nhii tuong dau - nu6c, cac chat keo tu vi 
hap thu d§u c6 uu dilm la xir ly duac kip thoi, nhanh, 
tuy nhien phuong phap nay xu ly khong duoc triet de 
do do gay 6 nhiem thii cap cho moi truong va hiiy ho^i 
h? sinh thai. Vi vay, viec tim ra mot phuong phap cho 
phep xii ly dugc trieu de, than thien voi moi Iniong va 
gia thanh ha dang la huong di moi ciia cac nha khoa 
hoc trong vi8c xir ly cac chSt 6 nhilm. 

Trong nhiing n3m gan dSy, m ^ g sinh HQC 
(biofilm) la mot de tai thii vj ciia cac nha khoa hpc 
nghien ciiu trong viSc xii ly cac chit o nhilm. Tir 

nam 1978, cum tir "biofilm" da dugc dinh nghia vd 
mo ta boi Costerton. Biofilm la teip hgp cac te bao vi 
sinh VEit nhu vi khuan, tdo, nim vd nguyen sinh d6ng 
vdt CO quan he chat che v6i nhau va dugc bao ve 
trong mot chat nen (matrix) cua h6n hgp cac chSl 
polymer ngoai bao (EPS - extracellular polymeric 
substrances) co kha nang bdm tren b l mat khac nhau 
nhu moi truong nuoc va dat, mo s6ng, vdt lieu y t l , 
hay trong cac duong 6ng nuoc (Donlan et al, 2002). 
Cac te bdo trong biofilm co meit d6 cao hon vd h6 trg 
nhau trong viec chuyin h6a cac chit 6 nhilm do 
chiing duy tri dugc_d6 im, n6ng do mu6i hay th i oxy 
hoa khii giita cac te bao ISn csin. Chinh dac diem ndy 
dd tao nen cau true d |c bifit ciia biofilm va giiip 
chiing kilm soat dugc sy luu thong dong chdy giiJa 
cac t l bao (Horn, Morgenroth, 2006). 

Trong biofihn, qud trinh chuyin hoa cac chit 6 
nhiem (nhu phenol) ban diu theo con duong hilu khi. 
Truac tien, nhom -OH dugc them vao vong thom nha 
phenol hydroxylase cr vj tri ottho voi chit khu Id 
NADH2 t£Lo sdn phim tmng gian la catechol (1,2-
dihydroxybenzene) Tir do, hgp chit trung gian se xdy 
ra qua trinh cdt vong a vi tri raeta do catechol 2,3-
dioxygenase xiic tac Kilby (1948) va cit vong 6 vi'tri 



ortho do catechol 1,2-dioxygenase xuc tac (Harwood, 
Parales, 1996). Qua trinh cit vong 6 vi tri ortho hay 
meta phy thuoc vao timg nhom vi sinh vat. Co nhieu 
chi vi khuan vira co kha nang tao mdng tSt, vira co kha 
nang phan huy phenol cao da dugc nghien ciiu nhu: 
Pseudomonas, Acientobacler calcoceticus. Bacillus, E. 
coli, .... (Das et al, 2012). Chinh vi vay, viec tim kiSm 
cac chiing vi khuan co kha nang tao mang tot va hieu 
bilt dugc qua trinh chuyen hoa ciing nhu phan hiiy 
phenol ben cac t l bdo vi sinh vat trong biofilm giup cac 
nhd khoa hgc de dang dilu khien duoc qua trinh xu Iy 
nguon nu6c 6 nhiem phenol noi rieng va nuoc 6 nhiem 
dau noi chung. 

VAT LIEU, PHUONG PHAP NGHIEN CUtl 

Vat lieu 

Nguyen lieu 

Mdu nucrc thai dugc thu thdp tai be chiia kho 
xdng diu Diic Giang, Gia Lam, Ha Noi va dugc luu 
gia a Phong CNSH moi truing, Vien Cong ngh§ 
sinh hoc, Vien Han Idm Khoa hgc va Cong ngh§ Vi§t 
Nam trong vong 24 h de phdn tich. 

Hoa chdt, moi truang nuoi cdy 

Cac hoa chat dugc sir dung trong nghien ciiu deu 
la hoa chdt nhdp ngoai co do tinh khiet cao do cac 
nha san xuit c6 uy tin nhu Sigma-Atdrich, Merk 
cung cdp. 

Moi truang Gost de phdn l$p va danh gia khd ndng 
sinh trucmg, phat trien vd phdn hiiy phenol cua vi khudn 
gIm cac thanh phin sau (g/I): Na2HP04: 0,7, KH2PO4: 
0,3, KNO3: 3; MgS04: 0,4; NaCI: 5; pH 6,9 - 7,2 va 
moi truong Gost thach de tuyen chon cac chung vi 
khuan co kha nang sinh trucmg va phdt trien tren nguon 
CO chit phenol: Thanh phdn giong moi trucmg Gost 
dich nhung co bo sung them 18-20 g agar. 

Moi truang hieu khi tong so (HKTS): de kiem 
tra kha nang tao mang ciia vi khuan gom cac thdnh 
phdn sau (g/1): NH4NO3: 2; ICH2PO4: 4; NaCI: 5; 
ICCl: 0,25; MgCL 1,25; glucose: 1; peptone: 5; cao 
men: 0,2; cao thit: 3; pH 7 - 7,2. 

Phinmg phap nghidn cihi 

Ldm gidu, phan lap va tuyen chon cdc chung vi 
khudn cd khd ndng sinh tnr&ng vd phdt triin trin 
nguon cff chdt phenol 

Thuc hien cac buoc thi nghiem theo mo ta ciia 
Cung Thi Ngoc Mai el al., 2010. 

Cung Thi Nggc Mai et al. 

Ddnh gid khd ndng tao mdng cua cdc chung vi khudn 

Tiln hanh theo phuong phap ciia O'Toole, 
Kolter (1998); Morikawa et ai.. (2006). 

Cdc chiing dan vi khuan co kha nang t£io mang 
t6t (tuang ling voi do hdp thu anh sang a buoc song 
570 nm cao nhit) dugc lua chgn de tao mdng sinh 
hgc da chiing. Phuong phap giong nhu tao mdng don 
chiing chi khac la sinh khii ciia cdc chiing vi khuin 
tao mdng t i t dugc b6 sung vdo binh thi nghiem, thay 
cho sinh khoi dan chung. 

Bdnh gid khd ndng sinh tnr&ng, phdt trien cua 
mdng sinh hgc da chung tao thdnh tai cdc nong d^ 
phenol khdc nhau 

Thi nghiem dugc tiln hanh 6 dilu kien nuoi tmh 
tai 30''C ttong moi truang Gost dich co b6 sung 
phenol (vol cac ndng dg la: 50 mg/1, 100 mg/1, 150 
mg/1 vd 200 mg/1) vd dugc xac dinh boi dg hip thv 
cua te bao vi sinh vat tai budc song 600 nm. 
Ddnh gid khd nang chuyen hoa vd phan huy 
phenol cua mdng sinh hpc da chung tgo thdnh 

Qua trinh danh gia kha nang chuyen hoa phenol 
ciia mdng sinh hgc da chung vi khudn bang phuang 
phap HPLC dua theo mo ta chi tiet cua Le Thi Nhi 
C6nge(a/. , (2013). 

KET QUA VA THAO LUAN 

Lam gidu, ph^n l^p \k tuy in chgn cac chung vi 
khuan co khd nSng sinh trirdug vd phdt t r i ln trSn 
ngudn ca chat phenol 

Mau nuac thai tir kho xdng dau Diic Giang, Gia 
Lam, Hd Ngi dugc sii dung de ldm gidu vi khudn 
chuyen hoa phenol trong moi tniong khoang Gost 
djch CO bo sung phenol 50 mg/1 ldm nguon cacbon 
va nang lugng duy nhat. Sau 3 lan cay truyen, mau 
sdc moi trucmg co sy thay doi ro ret (Hinh 1), bdn^ 
viec dem MPN (Most Posible Number), so lugng te 
bdo vi sinh vat co sy tdng Ien dang k l . Cy thi , tii iin 
Iam giau thii nhat, so lugng t l bdo sii dung phenol 
chi dat 210 te bao/ml, sau 3 Ian lam gidu so lugng te 
bao sir dung phenol da Ien toi 46.10^ t l bao/ml. 

Tien hanh cay gat mdu sau Ian lam giau thir ba tren 
moi truong khodng Gost thach co b6 sung 50 mg/1 
phenol da thu dugc 8 chiing vi khuan. Tren moi trucmg 
khong bo sung glucose, phdn lap dugc 6 chimg vi 
khuan; tren moi trucmg co bo sung glucose phdn lap 
dugc 2 chung vi khuan co hinh dang khdc nhau. Ddc 
diem khuan lac ciia cac chiing vi khudn ndy dugc chi ra 
o b a n g l . 
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Hinh 1. Ldm gidu mau ban dSu tren moi tru'O'ng khodng Gost c6 bo sung 50 mg/1 phenol; G: glucose 

Bang 1 D|c diem khuan Igc cua cac chung vi khuan phdn ldp du-iyc sau 3 lln lam giau. 

TT Ten chiing Dac diem khuin lac 

Khfing bo sung glucose 

BDGP1 Tron, 161. mau vdng nghe, xung quanh tring trong, nho li h, d =1-1,5mm 

BDGP3 Tron, mau trdng trong, uol, b6ng, d =1,5-2mm 

BDGP5 Mgc loang, mdu tring trong, d = 2-3 mm 

BDGP6 Mau hang, I6i, bong, uot, d =1,5mm 

BDGP7 Trang dye, co vien tring, trong, nhan xung quanh, d=2 mm 

BDGP8 Trdn, mdu trang, nhdi, cd nhdn tring dgc, vî n tring trong, d= 2-2,5 mm 

C6 b6 sung glucose 

BDGP2 Trdn, mau tring dye. l i i , b6ng, d =1,5-2 mm 

BDGP4 Trdn, tam mau tring sira, vien tring trong, det, d =2,5-3 mm 

Kha ndng tao mang ciia cdc chung vi khuan 
phan lap ^ 

Tdm chiing vi khuan duac hoat h6a vd ddnh gid 
kha ndng tao mang qua gia tri do OD a bu6c s6ng 
5 ' '0nm(Hinh2, Hmh3) 

K iXiPl DGP: DG?.' DGPJ DGP.- DGP̂  DGP" DG?S 

Kinh 2. Khd ndng bdt mdu tfm tinh thi 0,01% cua mdng 
sinh hgc do cdc chOng vi khuin t^o thdnh. K: Dli chi>ng 
dm (kh6ng cd vi sinh vdt). 

OD570nm 

. 

1 
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Hinh 3. Khd ndng t^o mdng sinh hgc ciJa vi khudn t 
bird'c song 570 nm. 

D6 thi tai Hinh 3 cho thiy ba chiing DGP2, DGP4 
vd DGP8 CO kha nang tao mang tot nhdt. Chinh vi vay Kha nang sinh t ruong, phdt trien va chuyen hoa 
3 chiing ndy dugc lira chgn de sir dung cho nghien ciia mdng sinh hgc do e i c chiing vi khudn tao 
ciiu khd ndng tao mdng smh hgc da chiing. thdnh 
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Nghidn ciiu tao mang sinh hgc da chung dugc 
thyc hi$n trong binh tru 100 ml chiia 20 ml mfii 
truong nuoi cdy tuong ty nhu voi tao mang sinh hgc 
dan chiing. Mang sinh hgc da chiing do 3 chiing vi 
khuin DGP2, DGP4 va DGP8 tao thdnh dugc sir dung 
cho thi nghiem chuyen hoa phenol tai cac nong dO 
phenol khac nhau, cu thi Id 50, 100, 150 va 200 g/I. 
Miic chuyen hoa dugc ddnh gia thong qua phan tich 
dg hap thu dnh sang ciia dich nuoi t̂ ii budc song 
600 nm. 

Mdu djch tfi bdo dugc chiit nit sau m6i 24 h de 
phdn tich. Sau 7 ngdy, thi nghiem tai nong do phenol 
150 mg/1 cho ket qua chuyen hoa cao nhdt (Hinh 4), 
theo do mau thi nghiem nay dugc phdn tich dinh 
lugng bdng thilt bi HPLC (Hinh 5). 

Mdu phan tich tai cac thai diem 1, 3, 5 va 7 ngay 
chi ra dinh ciia co chit ban dau (phenol) giam dan 
theo thoi gian, trong khi do mgt so dinh mai xuat 
hien Id cdc san pham trung gian cua qua trinh chuydn 
hoa. Nhu vay, mang sinh hgc da chiing co kha nang 
chuyin hoa phenol khd t i t . Viec chuyen hoa dugc 
djnh lugng qua xdc dinh duong chuan v6i phenol 
ehudn (kit qud cy Ihl khong chi ra trong nghien ciiu 
nay), chi ra hieu suat chuyen hoa phenol do mdng 
sinh hgc da chiing tao thanh la 99,3%. 

Hi^n nay, cac cong bo ve kha nang phan hiiy 
phenol cua mdng sinh hgc da chiing con han che, cac 
nghien curu ve phdn huy phenol chi tap trung a cac 

chiing don le hodc cdc chung vi sinh vat dugc c6 
djnh tren cdc v^t lieu mang khdc nhau. (Cung Thi 
Nggc Mai el al.. 2010) da cong b l chung BTLl 1 co 
kha ndng phan hiiy 99% phenol voi ham lugng ban 
diu Id 100 mg/I sau 14 ngdy. (Feakin etal.,, 1995) da 
chi ra ring, bdng vi^c thilt ke cac reactor de vi sinh 
vdt c l djnh tren than hoat tinh dang hat c6 khd nang 
sii dyng tir 1 - 10 jig/l atrazine vd simazine voi hieu 
suit ldn lugt Id 53% va 58%. Cung trong nam 1995, 
nghien ciiu cua Massol-Deya et al., co khd nang loai 
bo 98% toluene voi n6ng do ban dau Id 3 mg/1 trong 
cdc reactor tdng soi. Tuang tu nhu vay, viec xii Iy 
nuoc 6 nhilm chlorobenzene len tai nong do 170 
mg/1 trong reactor tang soi co chiia cdc hat than hoat 
tinh hi^u suit Ien t6i 99%. Ngoai ra, viec su dyng ket 
hgp giiia trau va cam liia my lam gia the da thanh 
cong dS xii Iy nuac 6 nhiem dichlorophenol vd 
pentachorophenol bai nam Coriolus versicolor voi 
ning dg ban diu 50 mg/I cho hieu suat loai bo Ian 
lugt la 75-80% vd 100% sau 24 h nuoi ciy (UUah et 
al., 2000), Ndm 2006, Viggiani vd dong tdc gid, dd 
c6 c6ng b l vl chiing Pseudomonas stutzeri 0X1 c6 
kha ndng tao mdng tot sau khi dugc toi uu cac dieu 
ki?n tren nhieu loai vat lieu mang dang ran la (ddt cat, 
da va carbon hoat tinh) chuyen hoa 95% phenol theo 
con duang meta vai ham lugng ban dau la 600 mg/1. 
Ket qud nay gop phan dinh huong cho chiing toi 
trong viec nghien cuu cac vat lieu mang de kiem vd 
gid thanh thap a trong nuac de nang cao hieu qud xii 
Iy nuac thai 6 nhilm phenol. 

OD 600 nm 
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Hinh 4. Khd ndng si> dung phenol tai cdc nfing dO khdc nhau do mdng sinh hgc da chiJng tgo thdnh (ppm = mg/I) 
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• 1 

B 

Hinh 5. Qua trinh chuyen hoa phenol do mdng sinh hgc da chung tao thanh sau 1 ngay (b), 3 ngdy (c), 5 ngay (d) vd 7 
ngay (e) so vol mdu doi chung (a). 

KET LUAN 

Tir mdu nu6c thai bl chiia kho xang dau Diic 
Giang, Gia Lam, Ha Ngi phan lap duoc 8 chung vi 
khuin tren ngu6n co chat phenol, trong do 3 chiing 
DGP2, DGP4 va DGP8 c6 kha nang tao mang t i t 
nhdt. Mdng sinh hgc da chiing do 3 chiing vi khuan 
tren tao thanh co khd ndng phan huy 99,3% phenol 
n6ng do 150 mg/I sau 7 ngdy xir Iy. 

Ldi cam ffn: Cong trinh dugc ho trg kinh phi tu de 
tdi: "Nghien cuu tgo mdng sinh hgc (Biofilm) tir v/ 
sinh vgt diing trong xu ly 6 nhiem ddu mo ". ma so 
KC04.21/11-13 thugc Chuong trinh khoa hgc vd 

cong nghe trgng diem cdp Nhd nuac KC 04/11-15, 
giai dogn 2014-2015 vd trang thiet hi cda phong 
Thi nghiem trpng diem Cong nghe gen, Vien Cdng 
nghi sinh hgc. 
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P H E N O L T R A N F O R M A T I O N A N D D E G R A D A T I O N O F A B I O F I L M F O R M E D BY A 
M I X T U R E O F B A C T E R I A L STRAINS I S O L A T E D F R O M D U C G I A N G P E T R O L 
S T O R A G E T A N K A T GIA L A M , H A N O I 

Cung Thi Ngoc Mai, Le Thi Nhi Cong, Le Thanh Cong, Nghiem Ngoc Minh' ' 

Institute of Biotechnology, Vietnam Academy of Science and Technology 

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 m matrix of extracellular polymeric substance (EPS). Cells in biofilms have higher 
density and support each otiier m polluted-substance metabolism because they preserve moisture, salt concentration or 
oxidation-reduction potential between contiguous cells. Thus they create a special stmcture of biofilm and help them to 
control flowing circulation between cells. Therefore, the sUidy on biofilm formed by microorganisms isolated from 
polluted areas enhances remediation of polluted matters. Eight bacterial strains were isolated from wastewater of Due 
Giang petrol storage tank m Gia L^m Districst, Hanoi via enrichment in liquid mineral medium supplemented with phenol 
as the only carbon and ene i^ sources. Of the e i^ t strains, three strains (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, biofrlm formed by thee sUains could transform phenol at different concentration m the mineral medium, 
optimally at 150 mg/1 phenol HPLC analysis confirmed that phenol peak decreased gradually whereas new peaks with 
different retention times appeared over time, indicating the transformation of phenol to intermediate products. Quantitative 
analyses of the peaks showed that as much as 99,3% of phenol in the medium was removed after 7 day incubation (with 
150 mg/1 of initinal concentration) Thus, using mulli-species biofilms for getting efficient and sustainable systems of 
phenol transformantion (and other pollutants as well) has promising application potentials. 

Keywords- Bacteria, biodegradation, biofilm, phenol, wastewater treatment 
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