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Phan hity cdc hop chat chong chay co phot pho
béi to hop cac chung vi khun phan lap tir song To Lich, Ha Noi

Nguyén Thi Lan Anh’, Trin Thi Thu Lan, Pham Thi Phuong, Tran Thi Thu Hién, Pao Hai Yén
Viéen Hoa hoc, Vién Han lam KH&CN Viét Nam, 18 Hoang Quéc Viét, phuong Nghia Do, qudn Cau Gid)}, Ha Noi, Viét Nam
Ngay nhan bai 21/7/2023; ngay chuyén phan bién 23/7/2023; ngay nhan phan bién 4/8/2023; ngay chép nhén ding 8/8/2023

Tém tit:

Hop chit chéng chay co phot pho (OPFRs) bi phan hity béi té hop 10 chiing vi khuin dwoc phén lap tir song T
Lich, Ha Noi bi 6 nhiém cac OPFRs. T hop vi khuin dwoc nudi cay trén méi trwong A-Cl cé bd sung riéng 1é cac
hop chit thugc OPFRs (ndng dd 10 mg/l) cho két qua mat d quang & bwde séng 600 nm nam trong khoing 1-1,5. TH
hop 10 chiing vi khuin nay ¢ kha ning phin hiiy tris(2-ethylhexyl) phosphate (TEHP) dat hi¢u suét 98,5 va 100%
sau 2 va 3 ngay nudi. Triethyl phosphate (TEP) ciing bi phan hity 76,1 va 100% sau 2 va 5 ngay nudi cAy. Hiéu suit
phéan huy trimethyl phosphate (TMP), tris(2-chloroethyl) phosphate (TCEP), tris(1,3-dichloro- -2-propyl) phosphate
(TCDPP) va tributoxy ethyl phosphate (TBEP) dat 97-100% sau 4 ngay nudi. Trong thi nghiém b6 sung hon hop 7
chit thugc OPFRs c6 nong do 10 mg/l moi hop chit, chi c6 TEHP bi phan hiy hoan toan sau 6 ngay nuéi. Hiéu sut
phéan hiy cua cac OPFRs khac tang Ién tir 93,2 dén 100% sau 6 ngay nudi. So sanh toc do phan huy cac hop chét
thudc OPFRs & ca 2 thi nghiém, két qua thé hién miu nudi cdy c6 bo sung tirng hop chit riéng 1é cho tdc dd phan
hiiy xay ra nhanh hon so véi khi bé sung hén hop cic OPFRs.

Tir khda: cac hop chit chong chay co phot pho (OPFRs), phin hity, tributoxy ethyl phosphate, triethyl phosphate,

tris(1,3-dichloro-2-propyl) phosphate, tris(2-chloroethyl) phosphate, tris(2-ethylhexyl) phosphate.

Chi s6 phén logi: 1.4,1.6

1. Ddt van de

OPFRs 1a cac hop chdt ma nguyén tir hydro cua axit
photphoric dugc thay thé bang cic nhom thé hydrocarbon
khéc nhau nhu aryl, ankyl va ankyl clo héa. Cac hop chat
nay c6 tac dung trc ché hoéa hoc ddi v6i qué trinh d6t chay
va ¢6 xu hudng giam tinh dé chay ciia cac san pham chia
chung. Cac OPFRs dugc st dung rong rai lam chét chéng
chay trong cac san pham tiéu ding khac nhau nhu dét may,
dién tir, vat liéu cong nghiép va do noi that dé ngan nglra
nguy co hoa hoan. Ngoai ra, chung cling dugc st dung trong
san xuit chat lam déo, chéng tao bot hodc chéng mai mon
trong son mai, chit long thuy lyc va danh bong san [1].
Céac OPFRs dai dién cho mdt nhom céac hop chét ¢o pham
vi rong vé do phan cuc, hoa tan va do bén cua chiang. Hién
nay, cac hop chat polybrominated diphenyl ethers (PBDE)
d4 bi cAm sir dung trong cac nganh coéng nghiép do tinh bén
vitng, kha ning tich liiy sinh hoc trong chudi thirc an dudi
nudc va trén can cling nhu doc tinh ctia n6. Do do6, viéc san
xudt va sir dung cac OPFRs da ting 1én dang ké trong nhiing
nim gan day. Tiéu thy toan ciu cua cac chét chéng chay
phét pho hitu co ting tir 186.000 tan nim 2001 1én 680.000
tan nam 2015, v6i ude tinh tang hang nam 1a 4,6% [2]. Céc
nuée chau A - Thai Binh Duong (nhu Trung Quéc, An P9,
Nhat Ban va Han Quéc) tao thanh thi truong khu vuc 16n
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nhat cho OPFR va chiém 55% luong tiéu thu OPFRs toan
cau vao nam 2018 [2]. Hau hét cac hop chit chong chay
(halogen, co phét pho) duoc phan tan vat 1y va tao lién két
yéu véi vat liéu nén trong qua trinh tong hop nén ching dé
dang dugc phong thich vao moi truong thong qua cac qua
trinh bay hoi va bién di cua vt liéu trong sudt qua trinh st
dung san pham. Do d6, cac OPFRs da dugc phat hién trong
cac moi truong khac nhau, bao gdm khong khi trong nha va
bui, khi quyén, nudce thai, nude bé mat, nude bién, dat, tram
tich va cdc mau sinh hoc nhu mau, sita va nhau thai [3].

Céc nghién ctru gan day tap trung vao viéc danh gia
ddc tinh cua OPFRs va céc tac dong ti€u cuc co thé ¢6 cua
ching. Con ngudi khi bi nhiém OPFRs do tiép xtic qua da,
hay qua duong an udng s& giy ra anh huong xau dén sic
khoe nhu nhiém doc than kinh, nhiém doc té bao, nhiém
doc gen, réi loan noi tiét va co tac dung gy ung thu tiém
tang & cac sinh vét séng... [4]. Dac biét la mbi lo ngai vé
cum este phdt phat co chtra nhém clo ciia chat chdng chay
gdm TCEP, tris(2-chloroisopropyl) phosphate (TCPP) va
tris(1,3-dichloro-2-propyl) phosphate (TDCPP). Hop chat
TCEP va tri-n-butyl phosphate (TnBP) dugc bao céo 1a cé
dic tinh gay doc than kinh sau khi tiép xuc lau dai. Ngoai
ra, TCEP va TDCPP di dugc chimg minh 13 nhitng chat
gay ung thu, trong khi TCPP va TBEP cling bi nghi ngo 1a
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Abstract:

Organophosphate flame retardants (OPFRs) are
degraded by a consortium of 10 bacterial strains isolated
from the To Lich river, contaminated with OPFRs. The
bacterial consortium is cultured in an A-Cl medium
supplemented individually with OPFRs (10 mg/l),
resulting in optical density at 600 nm ranging from 1
to 1.5. The consortium of 10 bacterial strains exhibits
the ability to degrade tris(2-ethylhexyl) phosphate
(TEHP) by 98.5 and 100% after two and three days of
cultivation, respectively. Triethyl phosphate (TEP) is
also degraded by 76.1 and 100% after two and five days
of cultivation, respectively. The degradation efficiency
of trimethyl phosphate (TMP), tris(2-chloroethyl)
phosphate (TCEP), tris(1,3-dichloro-2-propyl)
phosphate (TCDPP), and tributoxy ethyl phosphate
(TBEP) is also in the range of 97 to 100% after four
days of cultivation. In the experiment adding a mixture
of 7 substances in OPFRs at a concentration of 10 mg/1
for each compound, only TEHP is completely degraded
after six days of cultivation. The degradation efficiency
of other OPFRs increases from 93.2 to 100% after six
days of cultivation. Comparing the degradation rates of
OPFRs in both experiments, the results indicate that the
cultures supplemented with each compound individually
exhibit a faster degradation rate than when a mixture of
OPFRs compounds is added.

Keywords: degradation, organophosphorus flame
retardants (OPFRs), tributoxy ethyl phosphate, triethyl
phosphate, tris(1,3-dichloro-2-propyl) phosphate, tris(2-
chloroethyl) phosphate, tris(2-ethylhexyl) phosphate.
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chat gay ung thu [5]. Nghién ctru ctia X. Liu va cs (2012)
[6] cho thdy, mot s6 hop chit OPFR nhu TDCPP, triphenyl
phosphate (TPhP), TCrP c6 kha ning gay rdi loan ndi tiét va
c6 thé anh huong dén su can bang hormone gidi tinh.

Do nhu ciu sir dung cac OPFRs ngdy cang ting va anh
hudng x4u dén strc khoe, nén su xuat hién cuia OPFRs d6i
v6i moi trudng 1a mdi quan tam 16n dbi véi cac nganh khoa
hoc va cong nghiép trong nhitng nim gan ddy. Ngoai ra, cac
OPFRs thugc nhom alkyl clo héa duoc coi 1a nhing chat gay
6 nhiém bén do kha ning kho phan huy ciia chung. Cho dén
nay, mot s phuong phap loai bo OPFRs da dugc nghién ctru,
nhu quang xtc tac, phan (mg Fenton va sy phan huy bang vi
sinh vét [7]. Trong cic phuong phap néu trén thi xtr 1y bing
phuong phép sinh hoc dugc xem 1a mot cach tiép can phu
hop dé loai bo cac OPFRs khong mong mubn mot cach hiéu
qua, tiét kiém chi phi va than thién v6i moi truong. Hién
nay, trén thé giéi co it nghién ciru vé cac vi sinh vét thuin
khiét c6 kha nang phan huy cac OPFRs. Mot s6 ching vi
khuén thudc chi Roseobacter, Rhodococcus, Sphingopyxis
[7], Sphingomonas, Sphingobium va Brevibacillus [8] da
duoc bdo cao c6 kha nang phan huy cac OPFRs. Theo céac
tai liéu tiép can duoc, hién nay nghién ctu vé kha nang phan
huy cac OPFRs béng vi sinh vat & Viét Nam con it. Do do,
muc ti€u cia nghién ctu nay la danh gia kha nang phan huy
cac OPFRs boi t6 hop vi khuan dugc phan 1ap tir song TO
Lich, Ha Noi bi 6 nhiém cac OPFRs.

2. Vat liéu va phuong phap nghién ciiu
2.1. Vit ligu

BWTLI,
BWTL3,

Céc ching vi khuan Achromobacter sp.
Pseudomonas sp. BWTL2, Bordetella sp.
Pseudomonas sp. BWTL4, Pseudomonas sp. BWTLS,
Achromobacter sp. BWTL6, Rhizobium sp. BWTL7,
Rhizobium sp. BWTLS, Pseudomonas sp. BWTL9 va
Pseudomonas sp. BWTL10 dugc ldy tir bo suu tip cua
Phong Hoa sinh Mbi trudng, Vién Héa hoc c6 nguon goc
duoc phan lap tir nudc thai song T6 Lich bi 6 nhiém céc
OPFRs.

Maéi truong A-Cl ¢6 thanh phan méi truong: glucose 10
g/, (NH,),SO, 1 g/l, MgSO,.7H,0 0,2 g/, Ca(NO,),.4H,0
0,032 g/l, cao nam men 0,5 va 1 ml/l dung dich vi lugng,
pH 7. Dung dich vi luong bao gdm 500 mg FeSO ,7H,0,
143 mg MnSO,2H,0, 22 mg ZnSO,7H,0, 12 mg
CoS0,.7H,0, 3 mg CuSO,.5H,0, 2,3 mg Na,WO,.2H,0 va
2 mg Na,MoO,.2H,0 trong 1 1 nude cat [9].

Hoba chit: 7 chat tiéu chuan chéng chay co phét pho,
gém TMP, TEP, TEHP, TBEP, TPhP, TCEP va TDCPP dugc
cung cip boi Dr. Ehrenstorfer (LCG, DPirc). Cac chat chuin
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ddng hanh (TEP-d15, phosphoric acid tripropyl ester-d21
phosphoric acid, tributyl ester-d27, triphenyl phosphate-d15
va tris(2-ethylhexyl) phosphate-d51) dugc cung cap boi
Toronto Research Chemicals Inc. (Canada). Dung moéi phan
tich methanol duoc cung cp bai Cong ty Merck (Ptic). Tat
ca cac dung cu thuy tinh da duoc rira va tring bang dung
moi trude khi st dung. Methanol dugc st dung dé chuan bi
dung dich hdn hop (chira tit ca cac chat phén tich, nong do
4.000 mg/l) va dung dich duong chuan (1-100 pg/l) dugc
sir dung trong khi phén tich ndng d6 cua cac OPFRs. Dung
dich gbc hdn hop da chuin bi dugc gitr & -20°C.

2.2. Phwong phap nghién ciru

2.2.1. Su phdn hity cdc OPFRs béi hon hop cac ching
vi khudn

Céac ching vi khuan dugc nudi lic & 150 vong/phit,
30°C trong 24 gio dé tang sinh khéi. Sau dé, dich nudi ciy
té bao dugc ly tam (6.000 vong/phit trong 10 phiit) va dugc
rira 3 1an bang moéi truong A-Cl. Dich nudi cdy huyén phu
(OD600~0,2) cua 10 ching vi khuan dugc chuyén sang binh
tam giac 250 ml c6 chira 80 ml méi truong A-Cl da bo sung
10 mg/l OPFRs riéng 1¢ (thi nghiém 1) va hon hop 7 OPFRs
v6i ndng d6 10 mg/l mdi hop chét (thi nghiém 2) 1a nguon
carbon va phét pho dé danh gia sy phan huy cac OPFRs
trong 6 ngay nudi cdy (theo co ché dong trao doi chat). Mau
dbi ching chi chira méi trudng va cac OPFRs c6 ndng do
nhu trén. Mai thi nghiém duoc lap lai 3 lan. Mau nudi céy
dugc ldy tai thoi diém 0, 1, 2, 3, 4, 5 va 6 ngay dé xac dinh
nf”)ng d6 ctuia cac OPFRs va tdc do sinh truong cua vi khuan
dua trén phuong phap do mét d6 quang ¢ budc song 600 nm
(OD,,,) str dung mdy quang pho Hitachi UV-2900 (Hitachi,
Nhat Ban).

2.2.2. Binh lwong hop chat OPFR

Hé théng UHPLC (UltiMate 3000+, Thermo Scientific,
MA, M¥) két hop véi may quang phd MS/MS (API 3200),
hé théng sinh hoc tng dung - MDS SCIEX (My) dugc
sir dung dé phan tich cac OPFRs trong nghién ctru nay.
Cot HILIC ché d6 hdn hop Acclaim (2,1x150 mm, 5 pm,
Thermo Fisher) da duogc chon dé tach cac chat phéan tich
muc tiéu. Nhiét do budng cot duoc duy tri & 35°C. Pha di
dong bao gdbm 2 kénh, kénh A (nudc siéu tinh khiét) va
kénh B (acetonitrile). Téc d6 dong pha dong 1a 0,3 ml/phiit.
Chuong trinh gradient dung méi dugc minh hoa nhu sau:
giit 30% kénh B trong 5 phiit dau tién, ting tuyén tinh Ién
70% kénh B sau 8 phut, taing nhanh 1én 100% kénh B sau
13 phat, sau d6 giam dan xudng chi con 30% kénh B sau
15 phit, duy tri t6i da 20 phut trude khi tiém mau tiép theo.
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Trong may do MS/MS, ché d6 ion héa phun dién dwong
[10] va ché d6 giam sat nhiéu phan tng (MRM) da duoc
str dung. Cac thong sb chinh tdi vu bao gdm: dién ap phun
ion 5.000 V, ép suat khi va cham 0,02 MPa, ap suat khi vo
boc 0,18 MPa va ap suat khi phu 0,22 MPa. Nhiét do nguén
dugc dit & 400°C. Phan mém TraceFinder 4.0 duoc st dung
dé xur ly tap dir lidu.
2.2.3. Phan tich thong ké

Dit liéu va phén tich théng ké dugc thyc hién bang phan
mém GraphPad Prism 8.0.2. Tat ca cac thi nghiém dugc
thyc hién 13p lai 3 14n va biéu thi dudi dang  d6 léch chuan.
Phén tich phuong sai 1 chidu (ANOVA) dugc st dung dé
xac dinh su khéac biét dang ké giita cac gia tri, sau d6 1a thu
nghiém so sanh boji s6 T3 cua Dunnett. Xac suat p<0,05
dugc coi la co ¥ nghia thong ké.

)’ 2o -
3. Ket qua va ban luan

3.1. Puwong cong sinh truéng ciia hén hop cdc chiing
vi khudn trén moi truong cé bé sung OPFRs

Két qua & hinh 1 cho thay, kha ning sinh trudng cua cac
mau nudi cdy co bd sung cac OPFRs khac nhau va 0D,
dat 1,05 dén 1,5 sau 6 ngay nudi cay. Tuy nhién, trén moi
truong c6 bod sung hop chat TPhP va TEP, hdn hop 10 ching
vi khuén sinh truéong tot nhat va dat gia tri mat do quang
~1,5 sau 6 ngdy. Mét do quang thip nhét cta hdn hop cac
chung vi khuan dugc quan sat trén moi truong A-Cl cd bd
sung thém hop chat TCEP dat gia tri OD,,=1,054. Hon hop
céc chung vi khudn nuéi trén cac méi trudng cd bd sung cac
OPFRs khéc cho mat d6 quang nam trong khoang tir 1,1 d&én
1,4. Trén moi truong A-Cl ¢6 bd sung hdn hop cac OPFRs,
cac chung vi khuan phat trién chdm hon so v6i mau nudi ciy
chi b6 sung riéng 1é tmg OPFRs, OD,, dat 1,1 sau 6 ngay
nuoi cay (hinh 1).

1,6
-~ VP
1,4
12 = TEP
£ 104 ~ TCEP
D" 0,8 -+ TDCPP
O 0,6 —— TPhP
0,4 -~ TBEP
0,2 = TEHP
0,0 T T T T T 1 -+ H&n hop OPFRs

0 1 2 3 4 5 6
Thoi gian (ngay)

Hinh 1. Pwéng cong sinh trwéng clia td ho'p cac chiing vi khuan trén moi
trwong A-Cl c6 b sung cac OPFRs.
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Trong qua trinh phan hiy cua tirng OPFRs, R. Hou va cs
(2021) [11] ciing nhan thdy sinh khdi vi sinh vat ting manh
v6i OD,, khi tang dan tir 0,1 dén 2,5. Két qua nghién ctru
cta ching t6i cling tuong dong voi nghién ctru nay, khi thiy
c6 su tang truong va phat trién cua cac chung vi khudn sau 6
ngay nuoi cay trén moi trudng cod b6 sung cac OPFRs. Trong
qua trinh sinh truéng vi sinh vét dan thich nghi va st dung
OPFRs lam ngudn carbon va phdt pho cho sy ton tai cta
chung. Trong hé thong trao ddi chit, chat nén dé phan huay
duogc wu tién sir dung 1am ngudn ning luong va ngudn carbon
cho sy phat trién cua vi sinh vét trugc khi cac OPFRs cung
cap du luong carbon. Theo d6, qué trinh ddng chuyén hoa cta
OPFRs khong halogen hoa va cic nguon hitu co bén ngoai co
thé tao diéu kién thuén loi cho qua trinh phan huy cac chat 6
nhiém nay.

3.2. Kha nang phén hiiy riéng lé cic chit thugc OPFRs
bai to hop cac chiing vi khuan (thi nghiém 1)

Kha nang phéan huy mdi hop chit OPFRs trong méi trudng
A-CI ¢6 bd sung riéng timg loai hop chit OPFRs (10 mg/l)
boi hdn hop 10 vi khuan duge khao sat trong 6 ngay nudi cay
va két qua thé hién & bang 1 va hinh 2. Sau 1 ngay, hi¢u suat
phéan huy cta cac hop chat TMP, TEP, TCEP, TDCPP, TBEP
va TEHP boi hon hop cac ching vi khun con thap, trong khi
hén hop cac ching vi khuan phéan hity TPhP dat 100%, khac
biét c6 y nghia so vdi cac OPFRs con lai (bang 1 va hinh 2).
Tuy nhién, két qua phan tich & hinh 2 cho thay, hop chit TPhP
rat d& bi phan huty ngay ca khi khong c6 mit cta vi sinh vat
(méu dbi chtmg). Sau 2 ngay, hdn hop 10 chung vi khudn ¢
kha ning phan hiy TEHP cao nhit dat 98,5%, tiép theo la
TEP v6i hiéu sudt phan huy 76,1%. O ngay thir 3, hiéu suat
phan huy TMP, TCEP, TEP, TDCPP, TBEP va TEHP ciing
tang cao (81,2-100%), trong d6 hdn hop cac ching vi khuan
phan hity TEP va TEHP cao nhat dat 1dn luot 98,7 va 100%,
khéc biét ¢6 y nghia thong ké so véi mau dbi ching. Kha ning
phén huy cac OPFRs cua hdn hop céc chung vi khudn tiép tuc
tang sau 4 ngay nuoi céy, trong d6 TMP, TEP, TDCPP, TPhP
va TEHP c6 hiéu sudt phan huy cao nhét (100%). Tiép theo
13 2 hop chat TCEP va TBEP ciing dat hiu suét phan hiy lan
luot 14 97 va 97,3%. Dén ngay tht 5, sy phan hiy cac OPFRs
dat 100% (bang 1 va hinh 2).

Bang 1. Hiéu suat phan hiy cac hop chat OPFRs theo thoi gian boi to
hop vi khuan.

Thoigian  Hiu sult phin hity (%)

(ngay)  TMP TEP TCEP  TDCPP  TPhP TBEP  TEHP
0 0 2 13 0,1° 0,7 0° 4,0

1 26 36,1 267 33ime 100"ra ] geampr 7 3dloar
2 48 guede 76 |tk 55 Qom0 (3 gegbar  [(Qdmy  5ina 98 5ekor
3 g ubedel Qg 7uhi  g] gbekim  gg [chiao  J(Qdm gD dima  ]((fnoa
4 100 100 97 100 100 97,3 100

5 100 100 100 100 100 100 100

Cac gia tri trung binh trong cting mot ngay theo sau cé cac ky tw giéng nhau
biéu thi sw khac biét c6 ¥ nghia thng ké p<0,05.
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Hinh 2. Kha ning phan hily cac chat thuéc OPFRs theo thoi gian béi to
hop 10 chiing vi khuan.

Két qua nghién ctru ctia chiing toi vé t6 hop ching vi
khuan c6 kha ning phan hity hiéu qua cao ddi véi OPFR
clo hoa ciing twong ddng véi cong bd ciia S. Takahashi va
¢s (2010) [9]. Nghién ciru nay da ching minh rang, 2 ching
Sphingomonas sp. TDK1 va Sphingobium sp. TCM1 c6 kha
nang phan huy TCEP va TDCPP mot cach hiéu qua bang
cach thuy phan cac lién két phosphotriester ciia chiing, tao
ra 2-chloroethanol (2-CE) va 1,3-dichloro-2-propanol (1,3-
DCP) duéi dang chat chuyén hoa tuong tmg tir TCEP va
TDCPP. J. He va cs (2023) [12] da cong bd chung vi khuin
phan lap Ochrobactrum tritici WX3-8 c¢6 kha nang phan huy
75% TEHP sau 104 gio trong diéu kién téi wu tai 30°C va

1n
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pH 7. Phan tich sau hon vé con dudng trao doi chat cho thay,
con duong chuyén hoa phan huy sinh hoc TEHP ¢6 thé la:
tri(2-ethylhexyl) phosphate — di(2-ethylhexyl) phosphate
— mono(2-ethylhexyl) phosphate — axit photphoric va tao
ra 2-ethylhexanol. Két qua cho thiy, TEHP dugc chuyén
héa bai phan ting O-dealkyl héa [12]. 2 mau lam gidu tir hon
hop cac ching vi khuan Acidovorax spp., Sphingomonas
spp. va hon hop cua Acidovorax spp., Aquabacterium spp.,
Sphingomonas spp. c6 kha nang st dung 20 uM TCEP va
TDCPP nhu 1a ngudn phdt pho duy nhét va phan hay hoan
toan trong 6 gio [13].

3.3. Khda ndng phin hity OPFRs béi hén hop cdc
chiing vi khudn (thi nghiém 2)

O thi nghiém 2, hdn hop ca 7 OPFRs c¢6 ndng do 10
mg/l/mdi hop chat dugc bd sung cliing luc vao moi trudng
nudi cdy A-Cl dé danh gia sy phan hiy cta cic OPFRs bai
t6 hop vi khuan. Nhin chung, hiéu suit phan huy cta tit ca
cac OPFRs déu ting sau 6 ngay nudi cdy (bang 2 va hinh 3).
Trong d6, hop chat TPhP va TEHP cho hiéu suit phan hiy
cao nhét sau 1 va 6 ngay nudi cdy (100%) so voi cac OPFRs
con lai (bang 2 va hinh 3). Tuy nhién, két qua phan tich cho
thy, hop chat TPhP d& bi phan huy ngay ca khi khong ¢
mat cia vi sinh vat. Trong méi truong A-Cl ¢6 bd sung hdn
hop cac hop chat OPFRs, kha ning phan hity ciia mdi hop
chat OPFRs con thap sau 1 ngay nudi cay, trong d6 hdn hop
10 ching vi khuan c6 kha ning phan hity TEHP cao hon
cac OPFRs con lai (43,8%). Sau 3 ngay, TEHP dat hi¢u sudt
phan hiy cao nhat (92,1%), khac biét c6 y nghia thong ké
s0 v6i cac hop chit OPFRs con lai. Pén ngay tht 5, hiéu
suat phan huy ciia cic OPFRs ting lén (76,2-99,4%), cao
nhét 1a hop chat TEHP (99,4%) va TDCPP (94,8%). Hiéu
sudt phan hity cta cac hop chét

Bang 2. Hiéu suat phan hay theo thoi gian ciia hén hop cac hop chét
OPFRs b&i té hp vi khuan.

Thisi gian  HiéY suét phén hity (%)

(ngd)  7Mp  TEP  TCEP TDCPP TPhP  TBEP  TEHP
0 32 0 0 14 0 0 1,1

1 1500 126 164 Q7@ jQQihm g 43 geimon
2 2530 Jpuk ok g3 g oQdmm 3] Jew 763k
3 B9 465Uk So T T4 gk (ognn 3416w g) ks
4 S6,gtck  SSWik  77%Wmo  gggmbw  QQdms 49 Jtm  gg jskn
5 T6tek 4T ggSHm  gqgdom  QQeb 767w 9 g
6 g4l 945k  93W  9ggr o0 953k 00

Céc gia tri trung binh trong cling mét ngay theo sau cé cac ky tw gibng nhau
biéu thj su khac biét cé y nghia thong ké p<0,05.

Tuy nhién, khi so sanh v&i két qua & bang 1 cho théy,
khi dugc nudi cdy trong méi truong cd bd sung hdn hop
ctia ca 7 hop chat OPFRs, hiéu sudt phan huy ctia mdi hop
chat OPFRs sau 6 ngay nudi cdy & thi nghiém 2 xdy ra cham
hon so v&i thi nghiém 1 chi bd sung riéng timg hop chat
(bang 1 va bang 2). Vi du tir két qua & bang 1 va 2 cho thdy,
sau 3 ngdy nudi cdy, 2 hop chit OPFRs l1a TMP va TEP &
thi nghiém 1 bi phan huy dat hiéu suit 1an luot 1 92,7 va
98,7%, cao hon so v6i hiéu suit phan hity cta 2 hop chét
nay & thi nghiém 2 (43,9 va 46,5%). Két qua nay c6 thé 1a
do khi b6 sung hdn hop cac OPFRs di lam ting ndng do cac
hop chat nay nén gay ra trc ché t6i sinh truong ciia vi khuan,
do d6 lam gia tri OD giam (hinh 1). Theo cong b cua L.
Pang va cs (2018) [14], t6 hop cac chung vi khuan thudc
chi Flavobacteria, Bacillus, Alcaligene va Pseudomonas cé
thé phan huy cac hop chit OPE nhu 1a TCEP, TCPP, TnBP,
TPhP, TBEP c6 trong bun thai bang ca con duong dong trao

A el - B - .

OPFRs tang cao sau 6 ngay nudi @ Boichirng (€ Mau nuoi cay

. . 12
cay, trong d6 hop chat TEHP bi =z 1 o TMP

A 5 4 0 , —_ 10 10 = TEP
phén hiy cao nhat (100%), kha,c 2 . % N o TCEP
biét c6 ¥ nghia so voi hop chat % o E o ~+ TDCPP
TMP, TEP, TCEP va TBEP & E’ . ° . + TPhP

ey nghia p<0.05. Sau 6 ngdy 2 ,| . B ] i
muc yrng 1a p<U,U5. Sau 6 ngay 2- S 21 = TEHP
nudi cay, su phan huy TMP, TEP, 0 e Z 0

TCEP va TBEP béi hdn hop cac o 1 2z 3 4
Théi gian (ngay)

chung vi khuan khac biét khong
¢6 y nghia théng ké& & mirc 5%
(hinh 3).

chaing vi khuén.
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Hinh 3. Kha ning phan hiy hén hep cac hop chat OPFRs theo th&i gian b&i hén hop cua 10
chuing vi khuan. (A) Mau di chirng khdng bd sung vi khuan; (B) Mau nudi cay cé bd sung hdn hop 10

12



d6i chat va khoang hoa sinh hoc. Nghién ctru ctia Y. Yang va
¢s (2020) [15] cling da chiing minh r'ﬁmg, Pseudarthrobacter
va Sphingopyxis 1a cac chi chiém uu thé trong t6 hop vi sinh
vat trong qua trinh phan hiy sinh hoc TPhP va c6 kha nang
phan huy 92,2% TPhP hiéu qua trong vong 4 gid trong didu
kién ti wu (pH 7, sinh khéi vi khuan 1 g/l trong lugng udt,
30°C, ndong d6 ban dau TPhP 3 umol/l). Do d6, khi sir dung
hén hop cac chung vi khudn c6 thé lam ting téc do phan
huy cac OPFRs.

4. Két luan

T hop 10 ching vi khuan phéan 1ap tir séng To Lich,
Ha Noi bi 6 nhim cac chdt OPFRs c¢6 kha ning phan hay
ca 7 chat thuoc OPFRs véi hiéu suat phan hity khac nhau.
Céac mau nudi cay trén mdi truong ¢ bo sung riéng 1é timg
chat OPFRs cho thiy, téc do phan hity nhanh hon so véi cac
mau nudi ciy trén mdi trudng co bd sung hdn hop cac chat
OPFRs.

Day la nghién ciru dau tién ¢ Viét Nam danh gia kha
ning phan huy cac chat OPFRs bang t6 hop cac chung vi
khuan. Khi str dung t6 hop cac ching vi khuan, cac chat
OPFRs bi phan hity hoan toan trong thoi gian ngan. Dya
vao cac két qua dat duoc trong nghién ctru nay, ching toi
s& huéng dén nghién ciru tng dung xt Iy cac chit 6 nhiém
OPFRs trong nudc thai ¢ Viét Nam.

LO1 CAM ON

Céc tac gia xin chan thanh cam on dé tai “Nghién ctru sy
phan huy cac hop chét chdng chay co phét pho tir cac chiing
vi sinh vat phan 1ap ¢ Viét Nam” (mé s6 VHH.2023.10) do
Vién Hoa hoc, Vién Han 1am Khoa hoc va Cong nghé Viét
Nam hd trg kinh phi nghién ctru.
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