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TOM TAT

Ching BTLP1dugc ching toi phanmap tir ngubn nuée thai cé chra phenol éa khu cong
nghiép vira va nlé Tur Liém Ha Noi 6 mau long, tron,duong kinh fr 2 - 3 mm. @xi kinh hién
vi dién tir quét, € bao c6 dng hinh que, kich théc tir 0,6 — 0,8um x 3,6 — 4,4um. Dya vao
viéc so sanh trinhetdoan gen 16S rRNA, aing BTLP1 c6dé twong déng cao (97%) &i cac
chang thwc chi Rhodococcusdic biét ching c6dé twong ddng cao i loai Rhodococcus
pyridinovoransma $ AF173005. Chng vi khuin naydugc dit tén laRhodococcusp. BTLP1.
va da duoc ding ky trén ngan hang Genbank (NCB#i wa $ la JF750921. Gimg vi khiin
Rhodococcusp. BTLP1 c6 kh ning phan by 92,5 % phenol & ndng d6 bandau 1a 150 ppm
phenol 4i 30 °C sau 7 ngay nudhg.

T kh6éa.BTLP1, nréc thai khu cong nghip Tir Liém, Rhodococcusphan liy sinh toc, phenol.

1.PAT VAN PE

Phenoldugc tng ding nhiu trong céng nglp sin xuit nhya phenolic, caprolactan va
bisphenol A, thic tay ué, thudc diét con tring va cacas phim dugc prim. Phenoldn tai trong
moi tredng do hat dong aia cac héa dh, xing diu, cdc nghanh céng ngpi droc... Cac lp
chit tham nlip vao & sinh thai la do &ithdng thoat méc cia thanh pb haic aia cac khu cong
nghiép [3]. Hon nira, sr xuat hién cia phenol trong mai wong xuit phat fr viéc sin xuat va sr
dung thudc trr sAu nhdu, trong phenoxyherbicides: ¢hé nhr 2,4-dichlorophenoxyacetic axit
(2,4-D) [8] hdic 4-chloro-2-methylphenoxyacetic axit (mcPA) va mpblee biocides nh
pentachlorophenol (PCP), dinosetitdiarylethe théc trir sAu. Mt s phenol c6 th duoc hinh
thanh nlr 14 két qua cac qua trinhyt nhién nhr sy hinh thanh ga phenol va p-cresol trong quéa
trinh phan by cac clt hitu ar hoic tdng hyp cac phenol clo doidm va thrc vat [4, 9, 10].

Trén gocdd méi tnrong phenol va caca xuit cia phenokduoc xép vao lai chat gay 6
nhiém doc hai. Pay 1a nhémong ddi bén, c6 khi ning tich I trong @ thé sinh \at va c6 ki
nang gay nhdm doc cip tinh, man tinh cho con agi. Khi xam nHip vao o thé cac phenol gay
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ra nhéu t6n throng cho cac € quan va A théng khac nhau nimg chi yéu 1a tacdong 1én g
than kinh, r¢ thdng tim mach va mau. Do ay viéc nghién éu, xacdinh sr c6 mit caa phenol va
cac dn xuit khac @a nodé tim cach lai bo 1a diéu quan tong vadac biét can thiét. Viéc phan
tich xacdinh mic d6 6 nhém méi trong do phenol @ing nhr cacdong phan ¢a ndda dugc
nhiéu phong thi ngléim trén ti¢ gioi quan tam va nghiénia.

Tinh cHit doc hai va diu tric kho phaniy trong tr nhién @a phenolia t thanh not van
dé cap bach én dugc quan tam. K nayda cé nhtu bign phap phanidy phenol la cac b
phéap hda — Ii,isdung cac Wit liéu Mp ph va céc vt liéu loc. Cac plrong phap nay &t du co
hiéu qua cao trong Vic loai bo phenol tuy nhién khénduoc triét dé vi sau khi qua cacavliéu
loc van con bn dr cia phenolddng thyi mat kha nhéu thoi gian. Trong nking nim gan day,
phan hiy sinh ke cac lop chit hitu ar trongdo cé phenolta dugc nghién éu ti mi.

2. NGUYEN LIEU VA PHUONG PHAP

Nudéc thai tai bé chra khu cong nglép vira va nié Tir Liém Ha Nbi sau khi thu tAp ¢ cac
vi tri tang mit, ting gira, ting day duoc tron déu vaduogc ding lam ngén nguyén ku dé 1am
giau cac rau vi sinh \it trén moi taong khoang Gostidh wi 50 ppm phenol la ngun oo chit.
Sau khi lam giau 3ih, miu dugc pha lodngd han trong nréc mui sinh 1i 0,85 % va iy gat
trén mdi trong Gost thch ¢6 B sung phenotié tach riéng ing ching sich. Cac khén lac
riéng & duoc cly ria thu sinh khi, xacdinh hinh thai& bao dri kinh hién vi dién tr quét (o
phoéngdai 7.500 En) va thr nghiém kha ning phan hy phenol wi nong dé 1a 150 ppm (& qua
phan tich ki ning phan by phenol clvaduoc ch ra trong cong bnay).

Tiép d6, dé phan lai phan tr bing viéc so sanh trinhutdoan gen 16S rARN, ADN i@
ching BTLP1d4 dugc tach chit bang by kit QIAmp ADN mini va Blood Hard Book theo quy
trinh adla nha &n xuit Qiagen. Phn tng PCRdé¢ nhandoan gen 16S rARN &i cap moi dac hi¢u
341f (5- CCTACGGGAGGCAGCAG -3) va 907r (5- CCGPATTCCTTRAGTTT -3)
duoc tién hanh i tong thé tich 25l bao gm: 12,5u PCR master mix; 0,76 mbi (20 uM)
mbi loai; 8 pl dH,O; 3l ADN khuén. Viéc nhan gertuoc tién hanh wi chu trinh nhit: 94°C
trong 5 phat; 32 chusklap lai (94 °C trong 1 phat; 56C trong 50 gidy; 72C trong 50 giay):
72°C trong 7 phat va%4C dé bao quan.

San phim PCRdugc phan tach trén gel agarose 1 % va timthsing b kit AccuPrep
PCR Purification theo quy trinhia nha sn xuit Bioneer. Tép d6 sin phim PCR (kich théc
khoang 500 bp)iuoc gin vao vecto tach dong, dvi rap vao € bao kh bién E. coli DH5a. Dong
plasmid ctra doan gen mong mién dwoc tach chit, tinh sich va xaadinh trinh tr trén may xac
dinh trinh tr tw dong ABI PRISM 3100 Avant Gentic Analyzer. &i so sanh trinhutnucletide
va xay drng cay phat sinh gimg loai cua ching BTLP1 \bi cac chiing vi khiin dai dién khac &
dung phin mém Blast, Bioedit, Clustal X va Treeview.

3. KET QUA VA THAO LUAN

3.1. Thu thdp miu, phan lp va tuyén chon vi khuin c6 khi ning sinh trwéng trén moi
trwong chira phenol

T miu bandau, vi sinh \it s dung phenoliuvgc phan 4p theo plrong phap lam giau trén

moi truong mubi khoang clra 50 ppm phenol. 4p doan vi sinh 1t sinh trong tréndia thach
dugc ching t6i #n hanh tachzaeh riéng tng ching va quan séat hinh thai Kinulac (king 1).
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Bing 1 Céc ching vi khuin sinh trong trén méi teong khoang cé dsung phenol

Chiing vi bic diém khuén lac Kha ning sinh treéng
khuan trén dich
BTLP1 Tron, Bng, bong nht, khdngin sau vao tich, +++

d:2-3mm
BTLP2 Nho, hdng, tron, béng, khéngn sau vao tich, +
d: 1-1,5 mm

Chu thich:d: duong kinh khin lac;
+++: sinh tréng manh; ++: sinh teong khé; +: sinh trong yéu.

Trong $ 2 ching trén chlng toi im thiy ching BTLP1 c6 ki nang phat trén t5t nhit do
d6 chang téida lwa chon chaing cho cac thi nghin tiép theo.

3.2.Pic diém khuén lac va hinh thai # bao aia ching BTLP1

Trén mdi teong Gost thch c6 B sung 150 ppm phenol, @hg BTLP1 &0 khién lac mau
hong, tron, bong nét, khéngan sau vao tich, duong kinh fr 2 - 3 mm (hinh 1A). Hinhahg €
baoduoc quan satdng kinh hén vi voi ¢6 phéngdai 7.500 kn t& bao hinh que dai, kichithc
tir (0,6 — 0,8) um x (3,6 — 4,4) um (hinh 1B).

Hinh 1.Hinh thai khén lac (A) va hinh thai& bao cling BTLP1 (B)

3.3. Xacdinh trinh tw doan gen ma héa 16S rARN &a ching BTLP1
3.3.1. Tach cléit ADN 6ng & cia vi khuin

Tach chét va l1am ach ADN tng $ vi khuan la khau guan ¢ng vi chit lugng aia ADN
s¢ anh hrong dén hiéu qua cia céc thi ngi@im. ADN tong $ caa vi khian BTLP1 dugc tach

chiét theo hréng din caa b kit QIAmp ADN mini va Blood Hard Book (Qiagen) clibdy c6
d6 tinh sach cao, hamugng du I6n, king gon khéngduat gay (hinh 2).
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ADN téng sbé ching BTLP1

Hinh 2.ADN téng $ cua ching BTLP1
3.3.2. Nhaniogn gen 16S rARNdmg phrong phap PCR
ADN téng $ cua ching vi khuin BTLP1dugc sr dung lam khuénié nhandoan gen 16S

rARN véi cip moi dac higu (341f va 907r)bi¢n didd sain pham PCR thudugc & mot bang duy
nhat, sac nét va co kich thvc khaing 550 bpitng Wi tinh toan li thugt (hinh 3).

M 1

500 bp 500 bp

Hinh 3.Di¢n didd sin ptim nhandoan gen ma hoa  Hinh 4.Di¢n didd sin phim cit ADN plasmid
16S rARN dia ching BTLP1 (M: marker 1 kb) ching BTLP1 lang enzym gii han BanH]|
M: Marker 1 kb
1: Sin phim cit ADN plasmid @a 1 dong khin
lac tring

San phim PCR nhanioan gen ma hoéa 16S rARNia ching BTLP1duoc tinh sich hing
bo kit theoding quy trinh ¢a nha &n xuit Bioneer. Sn ptim PCR sau khi tinhash dugc gin
vao vecto tach dong pBT vaéhi map vao € bao kh bién E.coli DH5q. M6t sb dong khin lac
tring duoc tach chit ADN plasmid va kKém tra king enzym &t gigi han BarrHI, két qua cho
thiy c6 1 dong khin lac tring chra doan gen (khéang 500 bp) &n thiét (hinh 4). ADN plasmid
cua dong khén lac tring d6 duoc tach chit, tinh sich va xaadinh trinh tr gen. Trinh & doan
gen ma hoa 16S rAR8irgc chi rag hinh 5.
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61
121
181
241
301
361
421
481

cct acaacag
acctctttca
tacgtgccag
aaagagct cg
t gcaggcgat
t gaaat gcgc
gacgct gagg
gt aaacggt g
tt aagcgccc

gcagcct gat
cccat gacga
cagccgcggt
taggcggttt
acgggcagac
agat at cagg
agcgaaagcg
ggcgct aggt
cgcct gggga

gcagcgacgc
agcgcaagt g
aat acgt agg
gt cgcgt cgt
tcgagt actg
aggaacaccg
t gggt agcga
gtgggtttcc
gt acggccgc

cgcgt gaggg
acggt agt gg
gt gcgagcegt
ctgtgaaatc
caggggagac
gt ggcgaagg
acaggatt ag
ttccacggga
aaggct aaaa

at gacggcct
gagaagaagc
t gt ccggaat
ccgcagct ca
t ggaat t cct
cgggtctctg
at accct ggt
tccgt gcegt
ct aaaaggga

Hinh 5.Trinh tr doan gen 16S rARN1a ching vi khiin BTLP1

t cgggt t gaa
accggccaac

t act gggcgt
act gcgggct
ggt gt agcgg
ggcagt aact
agt ccacgcc
agccaacgca
attgacgg

Dya vao véc so sanh trinhptdoan gen 16S rARN g ching vi khuin BTLP1 i trinh tr

cac ching vi sinh it prokaryote chin khac trén LPSN (List of Prokaryotic names with

Standing in Nomenclature), ching tfi thing ké nirc d6 tuong dong aia cac chng so sanh
(bang 2) va xay dng cay phat sinh éimg loai cua ching vi khian nay (hinh 6).

Quan sat tréndmg 2 va hinh 6, ching tdi fih thdy trinh tr doan gen 16S rARN aing
BTLP1 (khaing 550 bp) c6 quanéhgan giii voi cac ching thbe chi Rhodococcusbic biét
ching vi khufin nay trong dong i 99 % Wi loai Rhodococcus pyridinovorari&H173005). Do
d6, ching tdi 4m dit tén ching vi khiin nay 1aRhodococcusp. BTLP1. Chng vi khuin nay
da dugc diang ky trén ngan hang Genbank (NCB# ma $ 1a JF750921.

Bdng 2.Mtc do trong ddng aia BTLP1 so i mot sb loai vi khuin

TT Tén loai vi khuén Ma sb trén NCBI M wc dé twong dong
1 Rhodococcus aetherovorans AF447391 97 %
2 Rhodococcus aurantiacus AF283282 95 %
3 Rhodococcus baikonurensis AB071951 95 %
4 Rhodococcus chlorophenolicus X79292 94 %
5 Rhodococcus chubuensis X80627 95 %
6 Rhodococcus coprophilus X80626 97 %
7 Rhodococcus corallinus AY995558 94 %
8 Rhodococcus corynebacterioides AF430066 96 %
9 Rhodococcus pyridinovorans AF173005 99 %
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Rhodococcus aetherovora(sF447391)

—  Rhodococcus aurantiac8F283282)

— Rhodococcus chlorophenolic(i$79292)

— Rhodococcus chubuengk80627)

—— Rhodococcus corallingg\Y995558

Rhodococcus corynebacterioid@d=430066)

—— Rhodococcus baikonurengiB071951)

—— Rhodococcus coprophil{X80626)

— Rhodococcus pyridinovorari8F173005)

——— BTLP1 (JF750921)

Hinh 6.Cay phat sinh alng laai cua ching BTLP1
3.4.Péanh gia kha niang phan hiy phenol aia ching BTLP1

Theo quy chén Viét Nam QCVN 24:2009 [7], tiéu cln chit thai cho phép @a phenol it
nho, chi tr 0,5 - 1 mg/l trong khitd ham trong phenol chiang téi o séat trong néc thai caa
khu céng nghéip Tir Liém Iéndén hon 10 mg/l. Do 1y, viéc loai bo phenol ra khi nguon nuéc
thai 1a nhiém wu cap bach hin nay.

D¢ danh gia ki nang phan ky phenol @a ching BTLP1 ching t6i én hanh nudidc
chung trén moi teong khoang ith cé ) sung 150 ppm phenal 30 °C. Sau 7 ngay,utcam
quan co th thly mau dc méi treong nudi @y thaydéi ré rét (tir tring trong chugn sang mau
hong) va lrong sinh kiéi bam vao thanh binhiog kha 6én. Tuy nhién dé danh gia it cach
chinh xac kh ning phan hy phenol @a ching nay, chung toi ¢n hanh phan tich khning sr
dung phenol aa ching vi khuin nay. Kt qua cho thly, sau 7 ngay nudidg trén modi toong
khoang Gost ith wi 150 ppm, hamuong phenoldd giam tr 29,090 mg/l xédng con 2,189
mg/l, tir &6 chlng tdi tinh toaduoc kha nang laai bo phenol @a ching vi khidn nay 1a 92,5 %.

Hién nay,& Viét Nam, cé ét it cAc nghiéneu vé& phan tiy phenol @a vi sinh \it. Tac g
T6 Kim Anh (2004) trong bao cat tai nhanh nghiéniw gidi phap sinh bc phan gii phenol
va cac dn xuat cua n6da phan dp dugc 6 ching vi khiin c6 kh nang phan By 94,36 %
phenol Wi ndng do bandau 1a 600 mg/l& mau bun thi caa Coéng ty %ng diu Buc Giang va Xi
nghiép Duoc pHim TWI |& nhirng ngwn c6 hamiong phenol 4t cao [12]. Bi Vién Coéng ngh
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sinh hyc, hai ching vi khiin BTL6 va BTL11d4 dugc phan p tir nugc thai khu cong nghip ¢
kha ning phan by phenol in luot 14 86,86 % va 99,34 % sau 7 ngay nuli esi ndng do ban
dau la 7 ppm va 100 ppm (cé lsung thém 0,5 % glucose) [1,2].

Trén ti¢ gioi, hai ching Acinetobactersp. XA05 vaSphingomonasp. FG03dugc phan
lap tr bun hat tinh vadit 6 nhém phenol c6 u suit phan tiy phenol én luot 14 78 % va
68 % sau 60 @i véi ham krong bandau 1a 1 g/l [6]. Hay trong &m 2008, cling vi khiin
Pseudomonafiuorescensia duoc phan 4p tir ngwn neéc thai cdng nghép co khi nang sr
dung i 85,4 % phenol ¢ ham kong bandiu la 3,2 g/L cé b sung thém 1 % glucose sau 40
ngay nudi &y [5]. Ching Pseudomonasp.dugc phan 4p tir 16p dat mit caa nha may & xuit
khi gas c6 ki ning phan By mot hdn hop cac clt bao gm: cresols, phenol, dimethyphenols
va trimethyphenols trondp hiéu stit phan tiy phenol va cresols |&tén 99,9 % [11].

So sanh i cac ching vi khiin khac trén té gigi va ¢ Viét Nam thi ki ning phan by
phenol @a ching BTLP1 1a kh& caddiéu nay d¢ing hoan toan phuolp vi cac cling vi khiin
trénda dugc phan 4p tr cAc ngdn sin sinh phenol caodm so i ngudn nrée thai caa KCN Tir
Liém (nhr nha may &n xuit khi gas, m khi ngim) do \ay trong ngén liy mau d& c6 én c6
chang vi sinh it ban dia ©n tai rat l6n. Mat khac, cac nghiéniw d¢6 haic 1a ¢6 b sung thém
glucose lam ngin cacbon b sung, héc thoi gian nudi dy la kha lau (40 ngay) trong khi whg
BTLP1 chdng toi réi thu nghiém sau 7 ngay trén 150 mg/l phenol la éhtyucacbon va ing
lwong duy niat. Nhitng két qua nay cho thy phan nao vai trd ga tirng ching vi khiin don ding
nhu tp doan céc cting vi khiin phan ky phenol trong néc thai ¢ cac khu cdng nghp.

4. KET LUAN

Khuan lac ching vi khitin BTLP1 trén méi trong khoang Gost tith c6 mau bng, tron,
béng nkot, khdngan sau vao thch, duong kinh fr 2 - 3 mm. Hinh ghg € baodugc quan sét
bang kinh hén vi voi d6 phongdai 7.500 kn c6 ding hinh que dai, kich tidc tir (0,6 — 0,8) pm
x (3,6 — 4,4) um. Ba trén vgc so sanh trinhxtdoan gen 16S rARN, aimg BTLP1 cAd6 tuong
dong cao i cac ching vi khuin thupc chi Rhodococcustic biét ching vi khiin nay c6 quan
hé gan gii véi loai Rhodococcupyridinovorans(AF173005). Clng vi khuin naydwoc ding
ky trén ngan hang gen NCB&Mén goi la Rhodococcusp. BTLP1, ma&la JF750921. Sau 7
ngay nudi @y lic trén mdi teong khoangy 30°C va pH 7, chng vi khiin BTLP1 c6 ki ning
phan tiy 92,5 % phenol & ham krong bandau 1a 150 ppm.

Léi cim on. Bai baoduoc hoan thanh cdushd trg kinh phi iadé tai o so: Phan 4p va tugn chon cac
chang vi khuin cé kh nang phan iy phenol trong néc thai khu céng nghép.
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SUMMARY

TAXONOMY OF THE BACTERIAL STRAIN BTLP1 CAN DEGRADAE PHENOL BY
ANALYSING THE NUCLEOTIT SEQUENCE OF THE 16S rARN GBE

The colonies of the bacterial strain BTLP1 werekjmaloured, round-shaped, with 2 - 3 mm
diameter and formed on the mineral agar medium. ddiemorphology of BTLP1 observed
under Scanning Electron Microscopy (SEM) showeddashape with 0,6 - 0,8m in wide and
3,6 - 4,4um in length. The results of partial sequence indidahat the BTLP1 belongs to genus
Rhodococcuswith about 97 % homology. Especially, it is closeéd Rhodococcus
pyridinovorans species (AF173005). This bacterial strain registein NCBI genbank with
accession number JF750921. This bacterial stragmaded 92,5 % phenol in liquid mineral
medium with 150 ppm phenol.

KeywordsBTLP1, Tu Liem industrial wastewater, biodegraolatiphenolRhodococcus sp
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