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TOM TAT

Chung BTLP1 dugc chiing t6i phan 1ap tir ngudn nude thai ¢é chira phenol ctia khu cong
nghiép vira va nho Tir Liém Ha Noi 6 mau hong, tron, duong kinh tir 2 - 3 mm. Duéi kinh hién
vi dién tir quét, té bao c6 dang hinh que, kich thudc tir 0,6 — 0,8 um x 3,6 — 4,4 um. Dya vao
viéc so sanh trinh ty doan gen 16S rRNA, chung BTLP1 c¢6 d9 tuong déng cao (97%) voi cac
chang thudc chi Rhodococcus, dic biét ching c¢6 do twong ddng cao véi loai Rhodococcus
pyridinovorans ma s6 AF173005. Chung vi khuan nay dugc dit tén 1a Rhodococcus sp. BTLPI.
va da dugc dang ky trén ngan hang Genbank (NCBI) véi ma sé 1a JF750921. Chung vi khuan
Rhodococcus sp. BTLP1 ¢ kha ning phan hiy 92,5 % phenol véi ndng d6 ban dau 1a 150 ppm
phenol tai 30 °C sau 7 ngay nudi cay.

Twr khéa. BTLP1, nudce thai khu cdng nghiép Tur Li€m, Rhodococcus, phan hiy sinh hoc, phenol.

1. PAT VAN PE

Phenol dugc tng dung nhiéu trong cong nghiép san xudt nhwa phenolic, caprolactan va
bisphenol A, thudc tay ué, thude diét con trung va cdc san pham dugc pham. Phenol ton tai trong
mdi trudng do hoat dong ciia cdc héa chit, xang dau, cic nghanh coéng nghiép dugc... Céc hop
chat thim nhép vao hé sinh théi la do hé théng thodt nude cua thanh phd hoic cua cdc khu cong
nghiép [3]. Hon nira, sy xuét hién ctia phenol trong méi truong Xuét phat tir viéc san xuét va sir
dung thudc trir siu nhiéu, trong phenoxyherbicides cu thé nhu 2,4-dichlorophenoxyacetic axit
(2,4-D) [8] hoac 4-chloro-2-methylphenoxyacetic axit (mcPA) va phenolic biocides nhu
pentachlorophenol (PCP), dinoseb hoac diarylethe thudc trir sau. Mot ) phenol c6 thé duoc hinh
thanh nhu 1a két qua cdc qua trinh ty nhién nhu sy hinh thanh ciia phenol va p-cresol trong qud
trinh phén hity céc chét hitu co hodc téng hop cic phenol clo do nim va thyc vat [4, 9, 10].

Trén g6c d6 moi truong phenol va cic dan xuit ctia phenol duoc xép vao loai chat giy 6
nhiém dgc hai. Pay la nhom tuong d6i bén, c6 kha nang tich luy trong co thé sinh vat va c6 kha
ning gay nhiém doc cip tinh, man tinh cho con ngudi. Khi xAm nhap vao co thé cdc phenol giy
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ra nhiéu ton thuong cho céc co quan va hé thong khic nhau nhung chu yéu 1a tic dong 1én hé
than kinh, hé théng tim mach va mau. Do vay viéc nghién ctru, xac dinh su c6 mat cia phenol va
céc dan xuat khic ctia né dé tim céch loai bo 1a diéu quan trong va dic biét can thiét. Viéc phan
tich xdc dinh mirc d6 6 nhiém mdi truong do phenol ciing nhu cic dong phan cia né da duoc
nhiéu phong thi nghiém trén thé gi¢i quan tim va nghién ctru.

Tinh chat doc hai va cdu tric khé phan huy trong tw nhién ctia phenol di trd thanh mét van
dé cap bach can dugc quan tim. Hién nay dd c6 nhiéu bién phap phan hily phenol 1a céc bién
phdp héa — Ii, st dung cdc vat liéu hap phu va cdc vat lidu loc. Cac phuong phdp nay mdc du c6
hiéu qua cao trong viéc loai bo phenol tuy nhi€n khong duogc triét dé vi sau khi qua cdc vat liu
loc van con ton du cua phenol dong thoi mat khd nhiéu thoi gian. Trong nhiing nim gan day,
phan huy sinh hoc cdc hop chat hitu co trong d6 c6 phenol di dugc nghién ciru ti mi.

2. NGUYEN LIEU VA PHUONG PHAP

Nude thai tai bé chira khu cong nghi¢p vira va nho Tur Liém Ha Noi sau khi thu thap ¢ cac
vi tri tang mat, tang giira, ting ddy duoc tron déu va duge ding 1am ngudn nguyén liéu dé lam
giiu cdc mau vi sinh vat trén mdi truong khoang Gost dich véi 50 ppm phenol 1a ngudn co chat.
Sau khi 1am giau 3 1an, mau dugc pha loang téi han trong nudc mudi sinh 1i 0,85 % va cdy gat
trén moi truong Gost thach c6 bod sung phenol dé tich riéng timg chung sach. Cac khuan lac
riéng r& dugc cay ria thu sinh khdi, x4c dinh hinh thdi té bao dudi kinh hién vi dién tor quét (d6
phéng dai 7.500 1an) va thir nghiém kha ning phéan huy phenol véi ndng do 1a 150 ppm (két qua
phan tich kha nang phan huy phenol chua dugc chi ra trong céng b nay).

Tiép d6, dé phan loai phén tir bang viéc so sanh trinh tw doan gen 16S rARN, ADN cua
ching BTLP1 da dugc tich chiét bang bo kit QIAmp ADN mini va Blood Hard Book theo quy
trinh cta nha san xut Qiagen. Phan tng PCR dé nhan doan gen 16S rARN véi cdp moi dic hiéu
341f (5’- CCTACGGGAGGCAGCAG -3’) va 907r (5’- CCGTCAATTCCTTRAGTTT -3’)
dugc tién hanh véi tong thé tich 25 ul bao gdm: 12,5 ul PCR master mix; 0,75 ul mdi (20 uM)
modi loai; 8 ul dH,O; 3 wl ADN khuon. Viéc nhan gen dugc tién hanh vé6i chu trinh nhiét: 94 °C
trong 5 phut; 32 chu ky ldp lai (94 °C trong 1 phiit; 56 °C trong 50 gidy; 72 °C trong 50 gidy);
72 °C trong 7 phiit va 4° C dé bao quan.

San pham PCR dugc phan tich trén gel agarose 1 % va tinh sach béng bd kit AccuPrep
PCR Purification theo quy trinh cua nha san xuat Bioneer. Tlep do san pham PCR (kich thudce
khoang 500 bp) dugc gan vao vecto tich dong, bién nap vao té bao kha bién E. coli DH50. Dong
plasmid chira doan gen mong muén dugc tich chiét, tinh sach va x4c dinh trinh ty trén may xac
dinh trinh ty tw dong ABI PRISM 3100 Avant Gentic Analyzer. Viéc so sanh trinh tu nucletide
va xdy dung cay phét sinh chiing loai ciia ching BTLP1 véi céc ching vi khuan dai dién khac sir
dung phan mém Blast, Bioedit, Clustal X va Treeview.

3. KET QUA VA THAO LUAN

3.1. Thu thiap miu, phéin 1ap va tuyén chon vi khuin cé kha niing sinh truéng trén méi
truong chira phenol

T mau ban dau, vi sinh vat sit dung phenol dugc phén 1ap theo phuong phép 1am giau trén

mdi truong mudi ‘khodng chira 50 ppm phenol. Tap doan vi sinh vat sinh truong trén dia thach
dugc chiing toi tién hanh tich sach riéng timg ching va quan sat hinh thai khuan lac (bang 1).
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Bang 1. Cic ching vi khuén sinh truéng trén méi truong khodng c6 bd sung phenol

Chiing vi Pic diém khuin lac Kha nang sinh truwdéng
khuan trén dich
BTLP1 Tron, héng, béng nhdt, khdng an sau vao thach, +++

d:2-3mm
BTLP2 Nho, héng, tron, bong, khdng an sau vao thach, +
d: 1-1,5 mm

Chii thich: d: dudng kinh khuan lac;
+++: sinh truong manh; ++: sinh truong kha; +: sinh truéng yéu.

Trong s6 2 chiing trén chiing toi nhan thiy chiing BTLP1 c6 kha nang phat trién t6t nhat do
d6 chiing tdi da luya chon chiing cho cac thi nghiém tiép theo.

3.2.Dic diém khuén lac va hinh thai té bao ciia ching BTLP1

Trén mdi trudng Gost thach ¢6 bd sung 150 ppm phenol, ching BTLPI tao khuén lac mau
hdng, tron, béng nhét, khong dn sdu vao thach, duong kinh tir 2 - 3 mm (hinh 1A). Hinh dang té
bao duoc quan sdt bang kinh hién vi véi do phéng dai 7.500 1an té bao hinh que dai, kich thudc
tur (0,6 — 0,8) um x (3,6 — 4,4) um (hinh 1B).

Hinh 1. Hinh thai khuan lac (A) va hinh th4i t bao ching BTLP1 (B)

3.3. Xac dinh trinh ty doan gen ma héa 16S rARN ciia chiing BTLP1
3.3.1. Tdch chiét ADN téng s6 ciia vi khudn

Téch chiét va lam sach ADN téng s6 vi khuan 1a khau quan trong vi 9h€it lugng cua ADN
s€ anh huong dén hiéu qua cua céac thi nghi€ém. ADN tong so cta vi khuan BTLP1 duoc tach

chiét theo huéng dan ciia bd kit QITAmp ADN mini va Blood Hard Book (Qiagen) cho thiy c6
do tinh sach cao, ham lugng du 16n, bang gon khong dut gdy (hinh 2).
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ADN téng sé ching BTLP1

Hinh 2. ADN tong s6 cua ching BTLP1
3.3.2. Nhan dogn gen 16S rARN bcing phuwong phdp PCR
ADN tdng s ctia ching vi khudn BTLP1 duoc sir dung lam khudn dé nhan doan gen 16S

rARN v6i cip moi ddic higu (341f va 907r). Pién di d6 san pham PCR thu dwoc 1a mot bang duy
nhat, sac nét va c6 kich thudc khoang 550 bp ding voéi tinh todn Ii thuyét (hinh 3).

M 1

500 bp

Hinh 3. Dién di do sin phdm nhan doan gen ma hod  Hinh 4. Dién di d0 san phdm cit ADN plasmid
16S rARN ctia chung BTLP1 (M: marker 1 kb) chung BTLP1 bang enzym gi6i han BamHI

M: Marker 1 kb

1: San phim cit ADN plasmid cua 1 dong khuén
lac trang

San pham PCR nhan doan gen ma héa 16S rARN cua ching BTLP1 duoc tinh sach bing
bd kit theo ding quy trinh cta nha san xuat Bioneer. San pham PCR sau khi tinh sach dugc gin
vao vecto tdch dong pBT va bién nap vao té bao kha bién E.coli DH5a. Mot sb dong khuan lac
trang duogc tich chiét ADN plasmid va kiém tra bang enzym cit gidi han BamHI, két qua cho
thdy c6 1 dong khuén lac tring chira doan gen (khoang 500 bp) can thiét (hinh 4). ADN plasmid
ctia dong khuan lac tring d6 duoc tach chiét, tinh sach va xédc dinh trinh ty gen. Trinh ty doan
gen ma hda 16S rARN dugc chi ra ¢ hinh 5.
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61
121
181
241
301
361
421
481

cctacaacag
acctctttca
tacgtgccag
aaagagctcg
tgcaggcgat
tgaaatgcgc
gacgctgagg
gtaaacggtg

ttaagcgccc

gcagcctgat
cccatgacga
cagccgcggt
taggcggttt
acgggcagac
agatatcagg
agcgaaagcg
ggcgctaggt
cgcctgggga

gcagcgacgc
agcgcaagtg
aatacgtagg
gtcgcgtcgt
tcgagtactg
aggaacaccg
tgggtagcga
gtgggtttcc
gtacggccgc

cgcgtgaggg
acggtagtgg
gtgcgagcgt
ctgtgaaatc
caggggagac
gtggcgaagg
acaggattag
ttccacggga

aaggctaaaa

atgacggcecct
gagaagaagc
tgtccggaat
ccgcagctca
tggaattcct
cgggtctctg
ataccctggt
tccgtgcecegt

ctaaaaggga

Hinh 5. Trinh ty doan gen 16S rARN ciia chung vi khuin BTLP1

tcgggttgaa
accggccaac
tactgggcgt
actgcgggcet
ggtgtagcgg
ggcagtaact
agtccacgcc
agccaacgca

attgacgg

Dua vao viéc so sanh trinh ty doan gen 16S rARN cua ching vi khuin BTLPI véi trinh tw
cic chung vi sinh vat prokaryote chuin khac trén LPSN (List of Prokaryotic names with
Standing in Nomenclature), chiing t6i da thong ké muirc do twong ddng cta cic ching so sénh
(bang 2) va xdy dung cdy phat sinh chung loai ctia ching vi khuan nay (hinh 6).

Quan sat trén bang 2 va hinh 6, ching toi nhan thdy trinh ty doan gen 16S rARN ching
BTLPI (khoang 550 bp) c¢6 quan hé gan giii v6i cdc chung thudc chi Rhodococcus. Pic biét
chung vi khuan nay tuong dong téi 99 % véi loai Rhodococcus pyridinovorans (AH173005). Do
d6, chiing t6i tam dat tén chung vi khuan nay 13 Rhodococcus sp. BTLP1. Ching vi khuin nay
da duoc dang ky trén ngén hang Genbank (NCBI) véi mé s6 1a JF750921.

Bdng 2. Mitc d6 tuong dong ciia BTLP1 so véi mot s6 loai vi khuin

TT Tén loai vi khuin M s6 trén NCBI Mikc d 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 aetherovorans (AF447391)

[ Rhodococcus aurantiacus (AF283282)

Rhodococcus chlorophenolicus (X79292)

Rhodococcus chubuensis (X80627)

—— Rhodococcus corallines (AY995558)

Rhodococcus corynebacterioides (AF430066)

—— Rhodococcus baikonurensis (AB071951)

—— Rhodococcus coprophilus (X80626)

—— Rhodococcus pyridinovorans (AF173005)

—— BTLP1 (JF750921)

Hinh 6. Cay phat sinh ching loai cia chung BTLP1
3.4. Panh gia kha ning phan hiiy phenol cia ching BTLP1

Theo quy chuan Viét Nam QCVN 24:2009 [7], tiéu chuén chat thai cho phép cuia phenol rat
nho, chi tr 0,5 - 1 mg/l trong khi d6 ham lugng phenol chiing tdi khao sit trong nudc thai cua
khu cong nghiép Tir Liém 1én dén hon 10 mg/l. Do vay, viéc loai bo phenol ra khoi ngudn nudc
thai 1a nhiém vu cép bach hién nay.

Dé ddnh gid kha ning phan huy phenol cta chung BTLPI chung t6i tién hanh nudi lic
chung trén mdi trudng khodng dich c¢6 b6 sung 150 ppm phenol ¢ 30 °C. Sau 7 ngay, tir cam
quan ¢ thé thiy mau sic moi truong nudi cdy thay dbi ro rét (tir tréng trong chuyén sang mau
héng) va lugng sinh khéi bam vao thanh binh ciing khd 16n. Tuy nhién, dé danh gia mot cach
chinh xdc kha nang phan huy phenol cua chung nay, ching 61 tién hanh phén tich kha nang s
dung phenol cta chung vi khuan nay. Két qua cho thiy, sau 7 ngay nudi cdy trén moi truodng
khoéng Gost dich véi 150 ppm, ham luong phenol di giam tir 29,090 mg/l xudng con 2,189
mg/l, tir d6 chiing t6i tinh todn dugc kha ning loai bé phenol clia ching vi khuan nay 12 92,5 %.

Hién nay, & Viét Nam, c6 rét it cdc nghién ctru vé phan hily phenol cua vi sinh vat. Téc gia
T6 Kim Anh (2004) trong béo céo dé tai nhanh nghién ctru giai phap sinh hoc phén giai phenol
va céc dan xuat cua né da phan 1ap dugce 6 chung vi khuan c6 kha ning _phén huy 94,36 %
phenol véi nong d6 ban dau 12 600 mg/1 tur mAu bun thai ciia Cong ty Xang dau Pic Giang va Xi
nghiép Dugc pham TWI 1a nhitng ngudn c6 ham lugng phenol rét cao [12]. Tai Vién Cong nghé
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sinh hoc, hai ching vi khuan BTL6 va BTL11 da dwoc phan lap tir nudc thai khu cong nghiép c6
kha ning phan hity phenol 1an luot 12 86,86 % va 99,34 % sau 7 ngay nudi cay v6i nong do ban
dau 12 7 ppm va 100 ppm (c6 bd sung thém 0,5 % glucose) [1,2].

Trén thé gi6i, hai ching Acinetobacter sp. XA05 va Sphingomonas sp. FG03 dugc phan
1ap tir bun hoat tinh va d4t 6 nhiém phenol c¢6 hiéu sudt phan hiy phenol lan luot 1a 78 % va
68 % sau 60 gio véi ham lugng ban dau 1a 1 g/l [6]. Hay trong nam 2008, ching vi khuan
Pseudomonas fluorescens da dugc phan 1ap tir nguon nudc thai cong nghiép c6 kha ning sir
dung t6i 85,4 % phenol véi ham lwong ban dau 1a 3,2 g/L ¢6 bd sung thém 1 % glucose sau 40
ngay nudi cy [5]. Ching Pseudomonas sp. duoc phan lap tr 16p dat mat cua nha mdy san xudt
khi gas c6 kha nang phan hiy mot hon hop céc chat bao gom: cresols, phenol, dimethyphenols
va trimethyphenols trong d6 hiéu sudt phin hay phenol va cresols 1én dén 99,9 % [11].

So sdnh véi cdc ching vi khuan khéc trén thé gii va ¢ Viét Nam thi kha ning phan huy
phenol cua chung BTLP1 la kha cao. Diéu nay ciing hoan toan phi hop vi cdc chung vi khuan
trén da duogc phéan 1ap tr cc nguon san sinh phenol cao hon so v6i ngudn nudc thai cua KCN Tur
Liém (nhu nha may san Xuat khi gas, mo khi ngam) do vdy trong ngudn ldy miu da c6 sin c6
chung vi sinh vat ban dia ton tai rat 16n. Mait khac, cac nghién ctru d6 hoac 1a co bd sung thém
glucose 1am ngudn cacbon b sung, hodc thdi gian nudi ciy 1a khd lau (40 ngay) trong khi ching
BTLP1 ching t6i mdi thir nghiém sau 7 ngay trén 150 mg/l phenol 1a nguén cacbon va nang
lugng duy nhét. Nhimng két qua nay cho thdy phan n2o vai trd ciia timg chiing vi khuan don ciing
nhu tdp doan cic ching vi khuan phan hily phenol trong nudc thai & cac khu cong nghiép.

4. KET LUAN

Khuan lac ching vi khuan BTLP1 trén méi truong khoang Gost thach ¢6 mau hong, tron,
béng nhét, khong an sau vao thach, duong kinh tir 2 - 3 mm. Hinh dang té bao duoc quan sat
bang kinh hién vi v6i d6 phéng dai 7.500 lan c6 dang hinh que dai, kich thudc tir (0,6 — 0,8) um
X (3,6 —4,4) um. Dya trén viéc so sénh trinh ty doan gen 16S rARN, chung BTLP1 ¢6 d6 tuong
dong cao véi cdc ching vi khuan thudc chi Rhodococcus, dic biét chung vi khuan nay cé quan
hé gan giii v6i loai Rhodococcus pyridinovorans (AF173005). Chung vi khuan nay dugc ding
ky trén ngén hang gen NCBI voi tén goi la Rhodococcus sp. BTLP1, ma s6 1a JF750921. Sau 7
ngay nudi ciy lac trén moi truong khodng & 30 °C va pH 7, chiing vi khuan BTLP1 c6 kha ning
phan hily 92,5 % phenol véi ham lugng ban dau 1a 150 ppm.

Loi cam on. _Ba?li bdo dwgc hoan thanh c6 su hd tro kinh phi cuia dé tai co so: Phan lap va tuyén chon céc
chung vi khuan cé kha nang phan hiy phenol trong nudc thai khu cong nghiép.
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SUMMARY

TAXONOMY OF THE BACTERIAL STRAIN BTLP1 CAN DEGRADATE PHENOL BY
ANALYSING THE NUCLEOTIT SEQUENCE OF THE 16S rARN GEN

The colonies of the bacterial strain BTLP1 were pink-coloured, round-shaped, with 2 - 3 mm
diameter and formed on the mineral agar medium. The cell morphology of BTLP1 observed
under Scanning Electron Microscopy (SEM) showed a rod shape with 0,6 - 0,8 um in wide and
3,6 - 4,4 um in length. The results of partial sequence indicated that the BTLP1 belongs to genus
Rhodococcus with about 97 % homology. Especially, it is closed to Rhodococcus
pyridinovorans species (AF173005). This bacterial strain registered in NCBI genbank with
accession number JF750921. This bacterial strain degraded 92,5 % phenol in liquid mineral
medium with 150 ppm phenol.

Keywords. BTLP1, Tu Liem industrial wastewater, biodegradation, phenol, Rhodococcus sp.
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