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ABSTRACT

Xylene is a monoaromatic hydrocarbon which is widely used as solvent
in laboratories. The compound is used as solvent in leather, rubber,
printing industries as well as one of the major components of gasoline.
Due to its water solubility, xylene is considered a contaminant in water
reservoirs, especially groundwater, posing risk for human health.
Sixteen bacterial isolates grown in minimal medium supplemented with
xylene as the only carbon source were isolated from sediment samples in
the sedimentation chamber of the wastewater treatment system of
College of Natural Sciences, Can Tho University. Among these isolates,
strains XL3.1, XL6.2 and XL22.1 were able to degrade more than 95%
xylene (0.125% v/v) after 24 hours of incubation. Strain XL6.2 was the
best xylene degrader (97.81%) and was genetically identified as
Rhodococcus sp. XL6.2.

TOM TAT

Xylene la mét trong nhitng hydrocarbon thom dwgc sir dung phé bién
nhu dung moi trong cac phong thi nghiém. Trong cong nghiép, xylene
duwoc dung lam dung moi dé thuge da, san xudt do cao su, in dn va la mét
trong cdc thanh phan chinh cua xang. Do tan trong nudc nén xylene
duoc xem la hop, chdt gdy é nhiém nguon nudc dac biét la nudc ngam tir
dé anh huong dén sirc khée cong dong. Tir méau bin thu ¢ bé ling cia hé
tho”ﬁg xu Iy nudc thdai cua Khoa Khoa hoc Tw nhién, Truong Pai hoc
Can Tho, muwoi sdu dong vi khudn phdt trién trén méi treong khodng toi
thiéu c¢é bo sung xylene nhiwr nguon carbon duy nhdt da dwoc phan lap
trong d6 ba dong vi khudn XL3.1, XL6.2 va XL22.1 ¢6 kha nang phdn
hity hon 95% xylene (0,125% v/v) sau 24 gio nuéi cdy. Dong vi khuan
XL6.2 phin hiy xylene hiéu qua nhdt (97,81%) va dwoc dinh danh khoa
hoc la Rhodococcus sp. XL6.2.

Trich dan: Nguyén Thi Phi Oanh va Nguyén Vii Bich Triéu, 2017. Phén lap vi khuan phan hay xylene tir hé
thong xur Iy nudc thai. Tap chi Khoa hoc Trudong Pai hoc Can Tho. 52a: 99-103.

1 GIOI THIEU

nhimg hop chat gay 6 nhiém nudc mat va nudc
ngam (Nakhla et al., 2003, Annesser et al., 2008).

Xylene 1a mot trong nhitng hydrocarbon thom
hién dién nhiéu trong cac nhién liu hoa thach.
Hién nay, xylene dugc str dung phd bién nhu dung
moi trong cac nganh coéng nghi€ép nhu nhudm,
in,... va trong cac phong thi nghiém. Do c6 thé hoa
tan trong nudc nén xylene dugc xem la mot trong
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O nhiém nu6c anh huong rit 16n dén quan thé
phiéu sinh vat, dong thuc vat thiy sinh va stcc khoe
cong dong Céac nghién ctru cho thay xylene c6 thé
gdy doc cip tinh va gy dot bién gen & dong vat
hitu nhil (Dean, 1985).
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Hé théng xir 1y nuéc thai cia Khoa Khoa hoc
Tu nhién 1a noi chta va xr ly nude thai tir cac
phong thuc hanh va phong thi nghiém ctia B moén
Hoa hoc. Két qua didu tra cho thdy ngoai thanh
phan chét thai 14 cac hop chit vo co, nudc thai con
chtra mot luong khong nhé cac hop chét hitu co ¢o
vong thom nhu benzene, toluene, xylene, phenol,
pyridine, ... Hién tai, nudc thai chi dugce xu 1y béng
phuong phéap hoa hoc nhu suc voi, luu huynh, sau
d6 nuée duge bom qua bé ling va cudi ciing dugc
chuyén sang bé c6 chira than hoat tinh trudc khi
thoat ra ngoai. Qua trinh xtr 1y nay c6 thé hap thu
t6t cac chat thai vo co, tuy nhién, cac chat thai hiru
co van c6 thé luu ton trong nuée va di vao moi
truong.

Phuong phap vat Iy hoac phuong phap hoa hoc
dugc sir dung dé xir Iy cac chat gay 6 nhiém moi
truong. Hién nay, st dung cac tac nhan sinh hoc
dang duoc tap trung nghién ctru do tinh bén viing
va than thién véi moi truong, dac biét khi khai thac
dugc ngudn vi sinh vat ban dia dé xir Iy chat gay 6
nhiém. Mot s vi sinh vét co kha nang phan huay
céc hop chat co vong thom dd dwoc phan lap va
nghién ciru. Chang han, vi khuan Pseudomonas
putida CCMI 852 c¢6 kha nang phéan hiy toluene va
xylene (Otenio et al., 2005), Polaromonas sp.,
Acidobacterium va cac vi khudn thudc ho
Sphingomonadaceae ¢ thé phan huy benzene (Xie
et al., 2010), Rhodococcus pyridinivorans c6 kha
nang phan huay pyridine (Yoon et al., 2000),
Streptococcus epidermis (OCS-B) ¢6 thé phan huy
phenol (Mohite et al., 2010). Chinh vi vay, muc
tiéu cua nghién ctu nay la phan lap céc dong vi
khuén tir hé thong xir Iy nudc thai ciia Khoa Khoa
hoc Ty nhién c6 kha nang phan huy xylene va khao
sat hi¢u qua phan huy cua chung.

2 PHUONG TIEN VA PHUONG PHAP
NGHIEN CUU

2.1 Phan lap vi khuin c6é khi ning phén
hiiy xylene

Mau bun duge thu & dy bé ling ciia hé théng
xtr 1y nude thai cia Khoa Khoa hoc Ty nhién. Cho
5 g bun vao 20 mL méi truong khoang tbi thiéu
(1,42 g NaHPO4, 1,36 g KH,POs; 03 g

(NH4)2SO4, 98,5 mg MgSO4.7H20, 5,75 mg
CaCl.2H,0, 3,2 mg Na-EDTA, 2,75 mg
FeS04.7H,O, 1,7 mg MnSO4+H,O, 1,16 mg

H3;BOs, 1,15 mg ZnS04.7H,0, 0,24 mg CuSOs,
0,24 mg CoCl,.6H,0, 0,1 mg MoOs, 1 L nudc) cod
bd sung ngudn carbon 1a m-xylene (> 99,9%,
Merck) v6i ham luong 0,2% v/v. Mau dugc thong
khi véi téc do 125 vong/phit ¢ 32°C trong mot
tudn. Sau do, mau dwoc dé ling va chuyén 5 mL
mau sang 20 mL mdi trudng khoang tbi thiéu méi
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¢6 bod sung 0,2% v/v xylene. Mau dugc lic nhu
trén va giai doan chuyen mau nay duoc 1ap lai hai
lan. Sau hai lan chuyen mau va nudi cdy, vi khuén
dugc pha loang dén 10 va trai 1én méi trudng
khodng tbi thiéu c6 bd sung 0, 2% v/v xylene. Vi
khuan dugc 0 ¢ 32°C trong hai tudn. Nhimg khuan
lac phat trién dugc tlep tuc cdy chuyén sang moi
truong khoang téi thiéu c6 chira 0,4% v/v xylene.
Do thuan ciia cac dong vi khuan dugc kiém tra trén
mdi truong Trypticase soy agar (TSA).

Hiéu qua phan hiy xylene dugc xac dinh bang
céch ching 5 pL vi khuan di nudi cay vao 3 mL
mdi truong khoang t6i thiéu co va khong bd sung
xylene. Su khac biét vé sinh khi vi khuan gitra hai
nghiém thirc chiing to chung c6 kha nang phan hiay
xylene. Cac khao sat so bd cho thiy & nong do
xylene 0,125% v/v thi vi khuén tao sinh kh6i nhanh
hon so véi ndng d6 0,025%, 0,05% va 0,25% v/v.

2.2 Khaio sat hiéu qua phan hiy xylene cia
vi khuén trong diéu kién phong thi nghi¢m

Chung 5 pL vi khuan d3 nudi ciy (ODeoonm:
1.0) vao 3 mL mdi truong khoang t6i thleu 1ong c6
bd sung xylene (0,125% v/v) nhu ngudn cung cap
carbon duy nhat. Vi khuin duoc thong khi bing
cach lic voi van toe 200 vong/phit ¢ 32°C. Mbi
nghiém thic dugc 1ap lai ba lan. Sau 24 gio nuoi
cdy, mau vi khuan dugc thu dé do mat do quang
(ODsoonm) va khdo sat kha nang phan huy xylene
ctia tmg dong vi khuan. Dbi voi mau khao sat kha
ning phan hily xylene, 600 pL mau dugc thu va ly
tadm 14.000 vong/phtt trong 5 phut. Xylene con lai
trong dich long sau khi ly tim dwoc trich bang
hexane (> 97%). Xylene hoa tan trong hexane dugc
dinh lwong biang phuong phap sic ky khi GC-FID
(GC-2014, Shimadzu) véi cot SPB™ fused silica
capillary column (30 m x 0,25 mm, 0,25 pm). Céac
thong so phén tich bao gdm: nhiét d6 bom 270°C;
nhiét do phat hién 290°C; khi mang Ny; toc do
dong 1,1 mL/phit; ti 1& chia dong 30; thé tich bom
1 pL. Chu trinh nhiét d6 gom: nhiét d6 ban dau la
20°C (giit 5 phut), sau d6 nhiét do dugc ting dan
v6i tbe do 10°C/phut cho dén 100°C thi ding lai;
thoi gian luu 8,1 phut. Cac s6 liéu dugc phén tich
thong ké bang phan mém Minitab 16.

2.3 Pinh danh vi khuin c¢6 kha ning phan
hiiy xylene

Vi khuin c6 kha ning phan huy hiéu qua
xylene dugc chon dé khuéch dai gen 16S-rRNA st
dung cap mdi 27F (5°-
AGAGTTTGATCCTGGCTC-3%), 1492R (5’-
TACGGTTACCTTGTTACGACT-3’) (Wilmotte
et al., 1993) va giai trinh tu. Trinh ty ADN cta gen
16S-tRNA  dugc phan tich biang phan mém
Geneious va dugc so sanh véi co sd dir liéu cia
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trung tdm qudc gia vé thong tin cong nghé sinh hoc
(National Center for Biotechnology Information:
NCBI) bing BlastN
(www.ncbi.nlm.nih.gov/BLAST) dé so sanh muc
d6 tuong dong cua gen 16S-rRNA & vi khuéan da
phan 1ap véi gen twong tmg cia cac vi khuan hién
¢6 trong co sd dir lidu.

3 KET QUA VA THAO LUAN
3.1 Vikhuén c6 kha ning phan hiiy xylene
Tir mau bun ¢ bé ling cia hé théng xur Iy nude

thai ciia Khoa Khoa hoc Ty nhién, Truong Pai hoc
Can Tho, muoi sdu dong vi khuan phat trién trén
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moi truong khoang t6i thiéu co bod sung xylene nhu
1a ngudn cung cép carbon duy nhét di duoc phan
lap. Trong d6, ba dong XL3.1, XL6.2, XL22.1 c¢6
su khac biét Vé sinh khéi khi nuéi céy trong moi
truong khoang t6i thiéu c6 va khong bod sung
xylene. Cac dong vi khuén nay tao sinh khdi trong
moéi trudng c¢b bd sung xylene nhung khong tao
sinh khdi trong nghiém thic ddi ching khong bd
sung xylene ching to cac dong vi khuan nay co
kha nang phan huy xylene (Hinh 1). Pac diém
hinh thai khuan lac ctia vi khuan dugc trinh bay ¢
Béang 1.

Bang 1: Pic diém hinh thai khuin lac ciia vi khuin phan hiy xylene

Pic diem khuan lac

Dong

Hinh dang Mau sic Bia Do ndi Pudng kinh (mm) Nhay
XL3.1 tron trang nguyén lai 3 khong
XL6.2 khong déu cam chia thuy mo 3,5 khong
XL22.1 tron vang nguyén lai 3,5 khéng

Hinh 1: Sy khac biét vé sinh khéi vi khuin khi
dwoc nudi cay trong méi trwomg c6 va khong bo
sung xylene
A. Méi trwong khodng t6i thiéu c¢é bo sung xylene va

dong XL3.1

B. M6i truong khodng t6i thiéu c6 bé sung xylene va
dong XL6.2

C. Méi trieong khodng 16i thiéu cé bé sung xylene va
dong XL22.1

D. Méi truong khodng 16i thiéquq 6 b6 sung mét trong ba
dong vi khuan trén va khong bo sung xylene

3.2 Hi€u qua phén hiy xylene cia vi khuin
trong dicu kién phong thi nghiém

Sau 24 gid nudi cdy ba dong vi khuin XL3.1,
XL6.2, XL22.1 trong moi trudng khoang tbi thiéu
¢6 bd sung xylene (0,125% v/v) nhu 1a ngudn cung
cép carbon duy nhat, vi khuan ting truéng lam cho
moi trudng nudi ciy tré nén duc. Mat do quang
(ODgoonm) O cac nghiém thirc ¢6 chung vi khuén

101

cao hon so voi nghiém thirc ddi chung. Mat d6
quang ctia ba dong vi khuan khac biét khong co y
nghia thong ké nhung khac biét co ¥ nghia so véi
nghiém thire dbi chung chimng t6 co sur gia ting mat
s6 cuia vi khuan trong moi truong bd sung xylene.
Hon nira, két qua phan tich sic ky khi cho thay
ndng do xylene giam dang ké sau 24 gid nudi cay.
Hiéu suit phan hily xylene cua ba dong vi khuan
XL3.1, XL6.2 va XL22.1 lan lugt 1a 95,43%,
97,81% va 96,62%, khac biét khong c6 y nghia
thong ké nhung khéc biét co y nghia so véi nghiém
thirc ddi chimg khong ching vi khudn. Mbi lién hé
gitta mat do quang va hi¢u qua phan huy xylene
clia cac dong vi khuan duge minh hoa & Hinh 2.

Theo Otenio et al. (2005), dong vi khuan
Pseudomonas putida CCMI 852 c6 kha nang phan
huy xylene 100 mg/L (0,12 ml/L) dugc phan lap tur
nha may xtr Iy nudc thai & B6 Pao Nha véi hiéu
sudt 50% sau 24 dén 25 gio nudi cay. Ca ba dong
vi khudn phén lap trong nghién ciru nay c6 kha
nang phan huy hon 95% xylene (1,25 ml/L) sau 24
gio nudi cdy. Cac dong vi khuan da phan lap c6
hiéu suat phan huy xylene rat cao nén c6 thé xem 1a
cac dong vi khuan tiém ning 1am co sé cho cac
nghién ctru tiép theo dé tim ra giai phap lam sach
xylene trong hé théng xir Iy nudc thai cia Khoa
Khoa hoc Ty nhién, Truong Pai hoc Céan Tho theo
phuong phép sinh hoc.
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Hinh 2: Moi lién h¢ giita % xylene con lai va mat d9 quang ciia dong vi khuin XL3.1, XL22.1 va
XL6.2 sau 24 gio' nudi cay trong méi trwomg c6 bo sung xylene (1,25 ml/L)

PC: Nghiém thirc doi chimg chi c6 xylene, khong chiing vi khudn. Céc chiF cdi giong nhau biéu thi sw khdc biét khéng c6

¥ nghia thong ké 6 mitc 5%

3.3 Dinh danh khoa hoc vi khuin phén hiiy
xylene

Trong ba dong vi khuan phan 1ap tir hé thong
Xt ly nude thai, dong XL6.2 c6 kha nang phan huy
xylene hiéu qua nhét (97,81% xylene sau 24 gio
nudi cdy) nén dong vi khuin nay dugc chon dé
dinh danh khoa hoc. Két qua giai trinh ty gen cho
thiy dong XL6.2 co trinh ty gen 16S-rRNA twong
ddng 98% voi dong Rhodococcus ruber DSM
43338 (NR 118602.1) nén dong XL6.2 dugc dinh
danh 1a Rhodococcus sp. XL6.2. Két qua nay ciing
phu hop véi nghién ctru trude day cua Kim et al.
(2002) vé vi khuan Rhodococcus sp. DK17 c6 kha
nang phan huy xylene dugc phéan lap tu dat bi 6
nhiém dau ¢ Han Qudc. Ngoai ra, trong cong dong
vi khuan dugc phéan 1ap tir trAm tich bi 6 nhlem
xing, dau co kha nang phan huy hén hop gdém
benzene, toluene, xylene, ethylbenzene (BTEX)
cling c6 su hién dién cia cac dong vi khuan thudc
chi Rhodococcus (Deeb & Alvarez-Cohen, 1999,
Lu et al., 20006).

4 KET LUAN

Tir mau bun & bé ling cua hé théng xir 1y nudc
thai cia Khoa Khoa hoc Ty nhién, Truong Dai hoc
Can Tho, mudi sau dong vi khuan duoc phan lap tir
moéi truong khoang ti thiéu c6 bd sung xylene
trong d6 ba dong XL3.1, XL6.2 va XL22.1 c6 kha
ning phan huy xylene. Sau 24 gid nudi cdy, ba
dong vi khuan phan huy hon 95% xylene (0,125%
v/v). Dong XL6.2 phan huy xylene hiéu qua nhat
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(97,81%), ké dén 1a dong XL22.1 (96,62%) va
dong XL3.1 (95,43%). Dong XL6.2 ¢6 hinh thai
khuén lac khong déu, mau cam, bia c6 thuy, khuan
lac mo, duong kinh 3.5 mm va duogc dinh danh
khoa hoc 1a Rhodococcus sp. XL6.2. Dong vi
khuan XL6.2 s& dugc tiép tuc khao sat kha ning
phan hity cac hop chét hitu co khac c6 thé hién
dién trong hé thdng xtr Iy nude thai nhu benzene,
toluene, phenol, ... trong diéu kién phong thi
nghiém 1am co s& cho cac nghién ctru tng dung vé
xtt 1y sinh hoc cac hop chat hitu co ¢6 vong thom
trong h¢ thong xtr Iy nudc thai ciia Khoa Khoa hoc
Tu nhién no6i riéng va & cac hé théng xu 1y nude
thai khac hién chi st dung phuong phap vt ly va
hoa hoc.
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