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PINH LUQNG TON DU SULFADIMIDINE VA SULFAMETHOXAZOLE
TRONG NUOC THAI TAI CAC GIA TRAI LON O HUYEN VU THU,

TINH THAI BINH BANG PHUONG PHAP SAC KY LONG HIEU NANG CAO

TOM TAT

Muc tiéu: Dinh luwogng ton dw khang sinh
Sulfadimidine (SDD) va Sulfamethoxazole (SMX)
trong nwée thai tai cac gia trai lon thudc xa Nguyén
Xa va xa Song An thudc huyén Vi Thuw, tinh Thai
Binh bang phwong phép séc ky Idng hiéu nang cao
(HPLC).

Phwong phap nghién ctru: Nghién clru mo ta
cat ngang, dwoc tién hanh tir thang 9 ndm 2016
dén thang 7 nam 2017. Cac khang sinh SDD va
SMX trong 24 mau nuwéc thai dwoc tach chiét va
lam giau bang phuwong phéap chiét pha ran (SPE),
sau dé lwong khang sinh tén dw trong cac mau
duoc dinh lwong bang phuwong phap séc ki ldng
hiéu nang cao (HPLC).

Két qua nghién clru: Ty 1& mau nwéc thai thu
thap tai cac gia trai lon co ton dw khang sinh SMX
hoac/va SDD la 25,0% (6/24); trong d6 ty I& mau co
ton dw SMX |a 16,7% (4/24), ty 1& mau co ton dw
SDD 1a 20,8% (5/24) va ty 1& mau toén dw ca SDD
va SMX la 12,5% (3/24).

Két luan: Nghién ciru cho thay ty 1& 6 nhiém
khang sinh trong mau nwéc thai tai gia trai lon tai
V@ Thw, Thai Binh 1a kha cao, do dé can co cac
bién phap can thiép phu hop nham lam gidm tinh
trang 6 nhiém khang sinh trong chan nudi lon tai
Thai Binh.

Tw khéa: Sulfadimidine, Sulfamethoxazole, chiét
pha rén, HPLC

QUANTIFICATION OF SULFADIMIDINE AND
SULFAMETHOXAZOLE RESIDUES IN WASTE-
WATERINPIGFARMS IN VU THU DISTRICT, THAI
BINH PROVINCE BY A HIGHPERFORMANCE
LIQUID CHROMATOGRAPHY ASSAY

ABSTRACT

Objective: To quantify Sulfadimidine (SDD) and
Sulfamethoxazole (SMX) residues in wastewater in
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Vii Thi Minh Thu", Nguyén Tién An',

Nguyén Té Bao Hoang?

pig farms in Nguyen Xa commune and Song An
commune of Vu Thu district, Thai Binh province.

Methods: This is a cross-sectional descriptive
study, conducted from September 2016 to July
2017. Antibiotics SDD and SMX in 24 wastewater
samples were extracted and enriched using a solid-
phase extraction method (SPE), then the amount
of antibiotic residue in the samples was quantified
using a highperformance liquid chromatography
(HPLC) assay.

Results: The rate of wastewater samples
collected from pig farms contaminated with SMX
or/and SDD residues was 25.0% (6/24); in which
the rates of samples contaminated with SMX, SDD
and SMX/SDD residue were 16.7% (4/24), 20.8%
(5/24) and 12. 5% (3/24), respectively.

Conclusion: The study showed that the rate of
wastewater samples from pig farms in Vu Thu, Thai
Binh contaminated with SMX and SDD was quite
high, so appropriate interventions were needed to
reduce pollution of antibiotic in pig farming in Thai
Binh.

Keywords: Sulfadimidine,
solid-phase extraction, HPLC

I. DAT VAN BE

Sulfonamids 1a mét nhém thudc khang sinh téng
hop dong mot vai tro quan trong va hiéu qua trong
viéc han ché sy nhiém trung do vi khuan va vi
sinh vat trong hé théng tiéu hda cta vat nudi. Vi
vay chung dwoc st dung trong thirc an chan nudi
nham kich thich ting trwdng, ngan chan va diéu tri
mot loat cac bénh & gia slc, gia cdm nhw cac bénh
vé tiéu hoa hay hé hap... Sulfadimidine (SDD) and
Sulfamethoxazole (SMX) thuéc ho sulfonamids cé
phd khang khuan kha rong dwoc st dung rong rai
trong thu y do wu diém vé gia thanh va hiéu qua
tri liéu. Day la nhém khang sinh dwoc str dung lau
nhéat, ching dwoc st dung dé tri b&nh nhiém trung
& nhiéu co quan néi tang. SMX tan trong nwéc, &
cac quéc gia dang phat trién thwong dwoc ding
dé tri bénh & nguwdi va khi dao thai ra bén ngoai cé
khoang 15% SMX & dang ban dau. SMX ton lwu
lau trong moi trwvdng, thoi gian ban huy Ién, trong

Sulfamethoxazole,
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hé théng x& ly phan lon & diéu kién yém khi thoi
gian phan huy hoan toan SMX la 34 ngay, trong
thiét bi x&r ly don gidn SMX bj loai bd khéng dang
ké. Viéc st dung khang sinh khéng hop Iy gay
nguy co khang thuéc 1am gidm strc dé khang cua
vat nudi, thai ra médi trwdng gay anh hwéng dén
strc khée con ngudi. Khi ngudi tiéu dung st dung
ngudn nhiém duv lwong khang sinh Sulfonamids,
sau mét thdi gian chang sé tich tu trong co thé, cé
thé gay hién twong khang khang sinh & ngui, lam
mat di ca vi khuén ¢ loi, gay viém than va sdi than.
Hién twong khang khang sinh dwoc T chirc Y té
Thé gioi xép la mot trong ba mbi de doa nghiém
trong nhét dbi véi strc khoé cdng ddng trong thé ky
XXI. O Viét Nam khoadng 5% khang sinh dwoc str
dung trong néng nghiép. Tinh trang tdn dw khang
sinh trong thwc phdm, nhét 1a thiy san, & mc do
nghiém trong [1]. Trong s6 cac nhém 6 nhiém hoa
hoc mé&i néi chung, khang sinh dwoc xép vao nhém
nguy co hang dau.

Trén thé gi6i viéc kiém dinh ham lwong khang
sinh trong nwéc thai phai dwoc lam thwdng xuyén.
Tuy nhién, tai Viét Nam viéc kiém dinh khang sinh
trong nwéc thai chuwa dwoc nghién clru nhiéu va
chwa dwa ra dwoc tiéu chuan cu thé. Huyén Vi
Thuw, tinh Thai Binh l1a mét dia diém gan trung tam
thanh phd va cung cap néng san va thiy san, do dé
chang téi thwe hién nghién ciru: “Dinh lwong ton dw
Sulfadimidine va Sulfamethoxazole trong nwéc thai
tai cac gia trai lon & huyén Vi Thuw, tinh Thai Binh
bang phwong phap sac ky 1dng hiéu nang cao” v&i
muc tiéu: xac dinh dwoc ton dw khang sinh SDD va
SMX trong nwéc thai cla cac gia trai lon tai hai xa
Nguyén Xa va Song An thudc huyén Vi Thuw, tinh
Thai Binh béng phuong phap HPLC.

Il. POl TWUONG VA PHWONG PHAP NGHIEN CUU

2.1. Béi twong, dia diém va thoi gian nghién ciru

* Péi twong nghién ciru

- Cac chat chuan Sulfachlorpyridazine (SCP),
Sulfamethoxazole (SMX) va Sulfadimidine (SDD)
duoc st dung dé xay dwng dwdng chuan trén hé
thdng séc ky 16ng hiéu ndng cao.

- M&u nwoc thai tai cac gia trai lon thude 2 xa
Nguyén X& va Song An. S6 mau nuwéc thai dwoc
thu thap tai méi xa 1a 12 mau, tdng s6 24 mau.

* Pja diém nghién ctru

- Nghién ctru duoc thyc hién tai x4 Nguyén Xa
va Song An thudc huyén Vi Thw, tinh Thai Binh.
Hai x4 nay nam canh nhau va giap v&i dé séng

Hoéng, cé diéu kién kinh t&, xa hdi, thd nhuéng...
twong tw nhw nhau.

- Ky thuat xét nghiém dinh lwvong SMX va SDD
dwoc thwe hién trén hé thong sac ky léng hiéu
nang cao HPLC (Shimadzu, Nhat Ban) tai Trung
tdm Dich vy Khoa hoc ky thuat Y Dwoc, Trwdng
Pai hoc Y Dwoc Thai Binh.

* Th&i gian nghién ctru

T thang 9 ndm 2016 dén thang 7 nam 2017.

2.2. Phwong phap nghién ctru

Nghién ctru theo phuwong phap mé td qua cubc
dieu tra ngang.

Ki thuat l4y mau theo quy chuan cta Viét Nam [2]

Quy trinh x& lifmau bang phwong phap chiét pha
ran nhw sau: (theo quy chuan Viét Nam [3])

Mau nwéc phan tich (500 mL).

+ Loc qua béng loai tap I&n, qua gidy loc loai tap nhé

+Thém 100 ml chatndi chuan sulfachlorpyridazine
(SCP) v&i ndng d6 1 mg/l

+ Diéu chinh pH = 3 bang dung dich HCI 1M

+ L&p cot SPE Oasis HLB (6 ml, 150 mg, 30 mm)
toc d6 dong 10 — 15 ml/min

+ Hoat héa cot bang 6 ml metanol diéu chinh cot
v&i 10 ml nwée cat cé pH 3.0

+ Chuyén toan bd mau phan tich 1én cot chiét
SPE

+ Loai tap bang 100 mL nwéc khir ion dwoc diéu
chinh pH 3.0 b&i HCI 1M

+ Kiém tra cot kho (hét nwéc) béng xylanh

+ Rera gidi v&i 10 ml acetonitrile (AcCN), chuyén
dich chiét vao 1 ong nghiém sach

+ Théi kho dich chiét bang khi nito (lam giau va
sach mau)

+ Hoa tan mau thu dwoc bdi 1,0 ml dung méi
(H20/ACCN: 85/15 viv)

+ Loc qua mang loc PTFE (tiép tuc lam sach)

Mau nuwdc sau khi duwoc xi ly sach va lam giau
(1én 300 lan) bang k¥ thuat chiét pha rdn SPE duwoc
phan tich bang HPLC vé&i detetor huynh quang.
Quy trinh chay mau trén may HPLC nhuw sau:

Bwéc 1: Thyc hién dan xuét hoa

Thém vao 50uL mau nwédc phan tich:

+ 50uL sodium acetate 3,5M (pH=3,0)

+ 20pL fluorescamine 0,2% trong acetone
+ L&c tron kj
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+ Boc mau trong gidy bac dé tranh anh sang, git

& nhiét dd6 phong khoang 20 phut, sau d6 tién hanh

chay HPLC. So dd dan xuét héa cac sulfonamide

bang fluorescamine dwoc trinh bay trong hinh 1.

fluorescaming

Hinh 1. So' d6 dan xuét hoa sulfonamide bang
fluorescamine

stlfonamide

Bwéc 2: Thwe hién chay mau trén HPLC voi
diéu kién:

. KET QUA

+ Co6t: ODS (Inertsil ODS-3, 4,6x150mm, 5um,
GL sciences)

+ Nhiét d6: 55°C

+ Téc d6 dong: 1.0mL/min

+ Thé tich bom mau: 10uL

+ Pha déng: 2% acetic acid/acetonitrile (55/45)

+ Detection: Fluorescence

+ Excitation: 405 nm, Emission: 495 nm

X If s6 liéu theo phwong phap théng ké toan hoc
bang phan mém EPI DATA 3.1 va phan tich két qua
bang chwong trinh SPSS 20.0.

2.3. bao dirc nghién clru

Nghién clru tuan thi dung theo Quyét dinh sb
56/QD — YDTB ngay 10/01/2023 clia HPKH vé
viéc thanh lap H6i dong dao duc trwdng Pai hoc Y
Dwoc Thai Binh.

3.1. Khao sat khoang tuyén tinh va lap dwéng chuan

Két qua khao sat khodng tuyén tinh ctia SDD, SCP va SMX trong khodng ndng dé tir 5 dén 100ppb

dwoc trinh bay trén hinh 2
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Hinh 2. Chay sdc ky chat chuan SDD, SCP va SMX tai nong dé 5ppb, 10ppb, 20ppb, 50ppb, 100ppb
V&i khoang ndng d6 da khao sat thi cac pic sac ky cé do phan giai kha tbt, dd nhay tét, khéng coé hién
twong chen 14n pic, tai cac ndng d6 khac nhau dwoc chay trong ciing moét diéu kién cho két qua trung khit

rat cao, sac dd quan sat dé dang.

Tién hanh do dién tich pic cla chat chuan noi SCP, SDD va SMX tai néng dé 5ppb, 10ppb, 20ppb,

50ppb, 100ppb thu duoc két qué nhw trong bang 1.

Béng 1. S phy thugc cda dién tich S, vao nong dé chat phén tich

A n A S (mAu.S)
Nong dé (ppb) Lan do i
SCP SDD SMX

Lan 1 712522,9 | 125362,1 | 246962,6

5ppb Lan 2 708092,8 | 114885,8 | 239367,2
Trung binh | 710307,9 | 120124,0 | 243164,9

Lan 1 669374,7 | 165731,8 | 314039,5

10ppb Lan 2 686390,0 | 163883,2 | 318351,4
Trung binh | 677882,4 | 164807,5 | 316190,5
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N . N S . (mAu.s)
Nong dé (ppb) Lan do Ll
SCP SDD SMX

Lan 1 660582,9 | 232061,8 | 407769,8

20ppb Lan 2 655680,6 | 229110,3 | 415743,9
Trung binh | 658131,8 | 230586,1 | 411756,9

Lan 1 705833,4 | 453995,7 | 798459,2

50ppb Lan 2 689561,7 | 440756,6 | 782286,3
Trung binh | 697697,6 | 447376,2 | 790372,8

Lan 1 715808,8 | 750773,3 | 1288660,7

100ppb Lan 2 712030,1 | 735197,9 | 1289479,6
Trung binh | 713919,45 | 742985,6 | 1289070,2

Dwa vao két qua do dién tich peak ctia SDD va SMX trong bang 1 dé tién hanh xay dwng duong chuan

cho méi loai khang sinh (Hinh 3).
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Hinh 3. Pwéng chuén cia SMX (A) va SDD (B) trong khoang néng dé tir 5 - 100 ppb
Cac két qua trong hinh 3 cho thay két qua do dién tich peak trén hé théng HPLC clia hai loai khang sinh
déu ty lé thuan véi ndng do chuén cla loai khang sinh twong &ng véi hé sé twong quan clia cac duwdng
chuén déu dat R2> 99%. Phwong trinh biéu dién duwéng chuan ctia SMX la: Y = 11030X + 201986 va cla

SDD la: Y = 6538,9X + 99237.

3.2. Pinh lwong ton dw SDD va SMX trong mau nwéc thai

Céac mau nwéc thai sau khi da x(r ly bdng phwong phap chiét pha rén (SPE) dwoc tién hanh dinh lwong
ton dw khang sinh trén hé théng HPLC trong cac diéu kién da trinh bay & phan thuwc nghiém. Két qua do
dién tich peak va dv lwvgng khang sinh twong (rng dworc trinh bay trong bang 2.

Bang 2. Két qua dinh lvong tdn dw SDD va SMX trong mau nuéc thai

SDD SMX
STT | Dién tich peak Nong do | Dién tich peak | Nong do

(Asb) (ppb) (Asb) (ppb)
1 KPH - 1373362,1 106
2 392680,3 449 280886,6 71
3 KPH - KPH -
4 KPH - KPH -
5 KPH - KPH -
6 851641,3 115,0 961821,6 68,9
7 KPH - KPH -
8 219994,7 18,5 KPH -
9 KPH - KPH -
10 KPH - KPH -
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SDD SMX
STT | Dién tich peak Nong dé | Dién tich peak | Noéng do
(Asb) (ppb) (Asb) (ppb)
11 KPH - KPH -
12 KPH - KPH -
13 KPH - KPH -
14 KPH - KPH -
15 119480,0 3,1 KPH -
16 KPH - KPH -
17 KPH - KPH -
18 KPH - KPH -
19 KPH - KPH -
20 KPH - KPH -
21 KPH - KPH -
22 KPH - KPH -
23 636583, 1 78,6 996765,3 72,1
24 KPH - KPH -

* KPH: khéng phat hién (dwéi gi¢i han dinh lvgng cla thiét bi do)

Két qua trong bang 2 cho thay, trong 24 mau nwéc thai dwoc dinh lwong dw lwgng khang sinh SDD va
SMX thi ¢é 5 mau c6 nwéc thai chan nudi bi nhiém SDD chiém ty 1& 1a 20,8%; cé 4 mau nwéc thai chan
nudi bi nhiém SMX chiém ti 1& 14 16,7%, c¢6 3 mau nwdc thai chdn nudi bi nhiém ca hai khang sinh SMX

va SDD chiém ty I& 12,5%.

IV. BAN LUAN

Hién nay, dé xac dinh cac chat hiru co ¢ ham
lwgng nhé c& ppb, phwong phap HPLC thwdng
duoc st dung va cho két qua c6 do tin cay cao.
Theo phwong phap nay, ky thuat dwdng chuan
duwoc st dung vi c6 thé phan tich sé lwong mau
I&n trong thdi gian ngén. Déi véi mbi nhém chét
phan tich, viéc tim ra khodng néng do & do co sw
phu thudc tuyén tinh cla dién tich pic vao néng d6
la can thiét, tir d6 thiét Iap dwoc dwéng chuén dung
cho phép do dinh lwong. Trong nghién ctru nay, khi
th& nghiém véi cac mau chuan, két qué cho thay
s chénh léch gitra hai lan do clia ciing mét néng
d6 1a rat nho, hau hét ndm trong khoang tir 1 - 5%
(bang 1). Diéu nay cho thay két qua dinh lvong
SDD va SMX bang ky thuat HPLC cé do chinh xac
kha cao. Két qua xay dwng duwong chuan dbi voi
SMX va SDD cho th4y trong khodng néng dé tir 5 —
100 ppb, co6 sy twong quan chat ché gilra dién tich
peak do dwgc véi ndng do6 chat chuin (R2>0,99.
Do dd, cé thé str dung dweng chudn nay dé xac
dinh m&u cé ham lwong chéat phan tich c6 ndng do
tr 5 - 100 ppb. Trwdng hop mau c6 nébng d6 nam
ngoai pham vi trén, cé thé str dung phwong phap
lam giau ho&c pha lodng dé cé thé phan tich mau
dwa vao duéng chuan da xay dwng dwoc.
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Mau phan tich Ia mau nudc thai lay tr cac gia
trai lon nén thanh phan mau rat phic tap. Dé loai
bd &nh hwdng cla nhirng yéu té trong mau dén két
qua dinh lwvong cac chat khang sinh, ching téi da
st dung mot chat ndi chuan cé cau tao gan gidng
véi cac chéat khang sinh can xac dinh la SCP. Peak
sac ky trén may HPLC gan giébng v&i peak sac ky
cla SMX va SDD, dién tich peak ctia SCP ty |é
tuyén tinh v&i ndbng dd SCP trong mau. Thém moét
lwong nhw nhau (100 ml ch4t SCP ndng d6 1 mg/l)
vao cac mau phan tich va mau chuan déu cho két
qua trén séc ky dd 1a ndm gitra peak clia SMX va
SDD, dién tich peak ctia SCP thu dwoc & cac mau
chuén va mau phan tich déu twong dwong nhau,
khong sai khac nhiéu, chirng té dién tich peak ty 1&
tuyén tinh v&i ndng dd chat nodi chuan, két qua do it
bi anh hwéng khi thay déi thanh phan mau, dat yéu
cau clia chat noi chuan.

Ap dung dwdng chuén xay dwng & trén dé phan
tich cac mau mau nwéc thai cho thay: cé 4 mau
nwéc ao lay tai cac gia dinh cé chan nuéi lon trong
tbng s6 24 mau phan tich (chiém 16,7%) cho két
qua c6 tén dw khang sinh SMX, mau dwong tinh cé
ndng dd cao nhat |4 106 ppb, nhd nhat 1a 7,1 ppb.
Sé lwong mau nwéc thai nhiém SMX tuy khong
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nhiéu song du lwong khang sinh SMX trong cac
mau nwéc thai trong nghién ctu nay cao hon gap
hang nghin lan so véi dv lwong khang sinh SMX
trong nwédc séng & Nhat Ban nam 2008 (12,35
ppt) [4], nhwng twong dwong voi dv lwgng SMX &
s6ng Han tai Han Quéc la 82 ppb nam 2015 [5]. Két
qua ciing cho thay cé 5 trong sd 24 mau nwdc thai
(chiém 20,8%) c6 ton dw khang sinh SDD véi gia
tri cao nhéat la 115 ppb, gia tri dwong tinh nhé nhét
la 3,1 ppb. S6 lwong mau nwéc cé duw lwong khang
sinh SDD tuy khéng nhiéu song duw lwong khang
sinh tdn dw trong cac mau nwéc thai cling cao hon
nhiéu Ian so v&i dw lwgng khang sinh SDD cé trong
mot nghién clru dwoc thire hién & Trung Québc ndm
2016 (15,5 ppb) [6]. S& m&u nuwéc thai cé tén dw ca
hai loai khang sinh SMX va SDD trong nwéc thai la
3/24 (chiém 12,5%).

Trong nghién clru nay mac du sbé lwong mau
phan tich chwa da I&n nhwng nghién clru da cho
thdy tinh trang ton dw khang sinh trong nuwéc thai
chan nuéi lon & Vi Thw, Thai Binh kha phé bién.
Do d6, can phai ap dung céac bién phap can thiép
phu hop nhdm lam gidm tinh trang 6 nhiém khang
sinh trong chan nudi tai Thai Binh.

V. KET LUAN

P4 xay duwng dwoc dwdng chuin dé xac dinh
khang sinh SDD va SMX theo phwong phap HPLC.
ng dung dwdng chuén nay dé xac dinh tén dw
khang sinh SDD va SMX trong nwéc thai tai cac
gia trai lon thuéc 2 xa Nguyén Xa va Song An thuéc
huyén Vi Thuw, tinh Thai Binh cho thay ty 1& mau
nwéc thai bi nhiém SDD 14 20,8%, bi nhiém SMX 1a
16,7% va bi nhiém ca hai loai khang sinh SDD va
SMX 1a 12,5%.
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