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Tém tz'lt Céc miu nude, bun, tom duoc lay tai cdc diém trong ao nudi, doc kénh va rimg ngap
man tlep gidp ¢ khu vyuc nu6i tom quang canh thugc xa Giao An, Giao Thuy, Nam DPinh vao hai
thoi diém tha tom gidng va thu hoach. Du lugng cdc khang sinh Ciprofloxacin va Norfloxacin
dugc phén tich trong cdc miu sir dung phuong phéap chiét pha ran, chiét 1ong dp suat cao va sic ky
long hi€u ndng cao/ detector huynh quang. Chi c6é du lugng Ciprofloxacin dugc tim théy trong
nu6e va bun ¢ cdc khoang ndng d6 0,06 — 0,35 pug/L va 0,22 — 0,40 ug/g tuong tmg. Ket qua phan
tich tai thoi diém dau vy nudi tom chi ra viéc st dung Ciprofloxacin trong nudi trong thity san.
Tuy nhién, vao thoi diém thu hoach, két qua khong duoc xdc nhén 16 rang do trudc d6 di cé bao.
Trong mau tém san pham thu tai khu vuc nay khong phat hién thiy Ciprofloxacin va Norfloxacin.
Tir khéa: khang sinh floquinolon, nudi trong thily san, mau nudc, bin, tom.

1. Giéi thigu

Theo théng ké ctia Tong cuc Thuy san, dén
niam 2011 san luong nudi trong thily san cua
Viét Nam dat 3 triéu va xuét khau thuy san da
dat muc 6,118 ty USD dtng thir hai trong céac
mat hang xuat khau cua Viét Nam (sau dau
khi), trong d6 tém xudt khau chiém hon 50%.
Su phit trién nhanh chéng ctia nghé nuéi tém &
Viét Nam da va dang dit ra nhitng van dé moi
truong trudc mat va lau dai nhu suy thodi rimg
ngdp man, mit cin bang sinh thai, nguy co 6

* Téc gia lién hé. DT: 84-912380373.
Email: hoanggianga0 @ gmail.com

nhiém moi truong va sy phat trién cia dich
bénh, ... Viéc su dung khing sinh trong nuoi
trong thiy san khong ding theo quy dinh vé
chung loai, liéu lugng, thoi gian c6 thé 1am anh
huéng t6i chat lwong tom ciing nhur ¢6 tic dong
tiu cuc dén kha nang khing dich bénh cta tom
va giy 6 nhiém mdi truong [1].

Bai bdo nay s& trinh bay két qua nghién ciru
xdc dinh du luong hai khang sinh thudc nhom
Floquinolon 1& Ciprofloxacin and Norfloxacin
trong cdc mau nudc va bun lay tai khu vuc nudi
tom quang canh thudc xa Giao An, Giao Thuy,
Nam Dinh tai thoi diém bat dau vu tom va sau
khi thu hoach ciing nhu tom thanh pham.
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2. Thyc nghiém

2.1. Héa chd't, thiét bi: Cac chét chuén bao
g6m Norfloxacin (NOR), Ciprofloxacin (CIP)
va Tosulfloxacin (TOS) ding lam noi chuén
>98% cua Fluka, Thuy Sy va Abbott
Laboratories, Thuy S§. Cdc dung mdi héa chat
sir dung trong qué trinh xir 1y miu, phan tich
sdc ky 1ong hiéu ning cao bao gdm Axetonitril,
Metanol, Axeton, ortho- Photphoric axit (85%),
dung dich ammoniac (37%), axit clohydric va
EDTA ctia BDH va Merck. Cot chiét pha rin
HLB 6mL (Waters Corporation Milford, My)
dugc ding cho qud trinh chiét pha rin. Qud
trinh xir Iy mau st dung thiét bi chiét dung moi
ap sudt cao (ASE) ky hiéu ASE 200 (Dionex,
M§) va bd chiét pha rin (Supelco, M¥). Qud
trinh phén tich sic ky sir dung: thiét bi sic ky
16ng hiéu ning cao HP 1090 Series IT két ndi
véi detecto huynh quang HP 1100 (Hewlett-
Packard AG), cot tach: discovery RP- Amide
C16, Sum, 250 x 3mm (Supelco, M¥)

2.2. Ldy mau: Cdc mau dugc léy tai khu
vuc nudi tdm quang canh thudc xa Giao An,
Giao Thuy, Nam Dinh tai thoi diém bat ddu vu
tom (thdng 4) va khi thu hoach (thang 8). Mau
nuée va bun duogc ldy tai céc vi tri trong, viing
chuyén tiép ngoai ao nudi, doc kénh dan nudc
va khu vyc rimg ngap mén lién ké. 03 miu tom
san pham duoc iy khi thu hoach.

Béng 1. Cdc mau ldy tai khu vyc Giao An, Giao
Thuy, Nam DPinh

Dot lay mau Mau nuéc  Mau bin Mau tom
Dot 1: WS 1,3,5 MS1,3,4,
Bit diu 8,9,10,11 5,10, 11,12,
vy tom 12, 13,14, 13, 14, 15,
15, 16,17 16,17
Pot 2: WS1,2,3 MS1,2,3, S3,6,9
Thu 4,6,7,8,9 4,5,6,7,8,
hoach 10, 12, 13, 9,10, 12,13,
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* Vi tri lay mau nwéc, bun

Hinh 1. So dd vj tri léy mau tai khu vuc Giao An,
Giao Thuy, Nam Dinh.

Mau nuéc dugc léy tir 2-3 diém tai mot vi
tri 1dy mau, dem tron thanh mot mau phén tich,
mau duoc do céc thong $6 nhu pH, do dan, rdi
dugc chinh vé pH =3 bang HCI dic. Mau duoc
bao quan trong chai thuy tinh nau, dem vé PTN,
miu dugc loc bing mang xenlulo nitrat 0,45
um va bao quan ¢ 4°C trude khi phéan tich. Mau
bun duoc 1am khé tai 60°C trong 72h, nghién
nho va rdy qua sang 0,2 mm, cho vao chai thuy
tinh va bao quan & nhiét d6 phong. Mau tom
dugc 1am déng khd, nghién nhé va bao quan &
4°C trudc khi phén tich.

2.3. Quy trinh phan tich: Mau nuéc dugc
chiét tach, lam gidu bang phuong phap chiét
pha rin st dung c6t HLB (do mau ¢6 do man
cao), sau d6 phan tich cic FQ bang HPLC-FLD
[2,3]. So d6 qud trinh xir 1y miu nudc dugc
trinh bay trong hinh 2. Mau buin khé (5g) duoc
chiét bang phuong phdp chiét 1ong & dp suét va
nhi¢t d0 cao vo6i dung mdi 1a  axit
photphoric/axetonitril 1:1. Sau d6 dich chiét
tiép tuc dugc xir 1y bang phuong phap chiét pha
rén st dung cot HLB trudce khi phan tich sic ky
(so' d6 hinh 3). Quy trinh xir Iy miu tém tuong
ty nhur mau biin nhung chi lay lugng 1g.
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100ml mau nude da loc va didu

chinh pH =3

0,025g EDTA,

)

Cot HLB da hoat hoa

)

Rira giai bang 3x2ml MeOH

'

Co can va hoa tan lai bang 2,5ml
NH,/MeOH/H,0 (5/15/80), trung

hoa bang 0,5ml H;PO,

}

Phén tich dinh tinh va dinh lugng

bing HPLC- FLD
(RPC16 Amide)

Hinh 2. Quy trinh phén tich mau nuéc lg.

5g miu dat/trdm tich kho hodc
1 g mau tém doéng kho

[&—— Tron vdi cét thach anh

l‘i Dung mdi chiét:

Ho6n hop 50mM H;PO, (pH2)/

Chuyén vao binh thép 11mL chiét
bing Dionex ASE 200

acetonitrile (1/1, v/v)

k -Nhiét do 100°C

Piéu kién chiét ASE:

Chuyén dich chiét ASE vao binh
200mL, pha loang bﬁng nuéc cat

-Ap sut 100bar

-Tién dGlnéng Smin

-Théi gian 15min

-Thétich~ 22ml

-Rira dungmdi 150% thé tich éng chiét

l

-Théinito 300s
-S6 6ng chiét 6

10mL dich chiét pha loang

le———  40uLTOS 100ug/ml

¥

Cot HLB d hoat héa ‘

]

Rira gidi bing 3x2ml McOH ‘

¥

40uLTOS 100ug/ml

Co can va hoa tan lai bing 2,5ml

NH;/MeOH/H,O0 (5/15/80), trung  |—»|

hoa biang 0,5ml H;PO,

Phan tich dinh tinh va dinh
lwgng bing HPLC- FLD
(RPC16 Amide)

Hinh 3. Quy trinh phan tich miu bun, mau tom.

Diéu kién phéan tich cua h¢ HPLC/FLD nhu
sau: cot Amide C16, nhiét d6 10: 40°C, éap suét
t6i thiéu: 10bar, 4p sut tdi da: 400 bar, thé tich
bom mau: 50uL, téc d6 dong 0,6ml/phit.
Detecto huynh quang (FLD): budc séng kich
thich (excitation): v; = 278 nm, budc séng phat
xa (emission): v, = 445 nm, dai ctia budc séng
phat xa: 300 - 450 nm. Chuong trinh pha dong
chay theo ché d6 gradien voi dung méi A la
dung dich H;PO, 25mM, dung mo6i B la
axetonitril.

Trude khi phan tich céc mau thuc, mot $6
mau bun, nuéc, tom duoc thém mot luong
chudn FQ di biét chinh xdc ndng d6, phan tich
cd mau nén va miu thém chudn dé xdc dinh
hiéu suit thu hoi. Gidi han phdt hién cia cic
NOR va CIP trén cdc nén mau nudc lo, bun,
tdém lan luot 1a: 0,02 ug/L, 0,01 ug/g, 0,005
ng/g.

3. Két qua va thao luan

3.1. Hiéu sudt thu hoi cua FQ trén nén mdu
nuoc

Mau thém chuin dé xdc dinh hiéu suit thu
hoi duoc thyuc hién trén hai nén miu: mau nude
ngém va mau nudc 1o tai khu vuc nudi tdm néi
trén. Mau nuéc ngﬁm duoc diéu chinh pH vé 3,
thém NaCl dé do dan c& 34 mS tuong tng Vi
nén mau thyc té. Sau d6 lay 100 ml mdi mau
nuée nén, thém NOR va CIP véi ndng do 0,2
t6i 2 pg/L roi phan tich ci miu nén va miu
thém chuan theo quy trinh nhu hinh 2. Két qua
hiéu suét thu hdi trén nén miu nuée duoc trinh
bay trong bang 2 déu nam trong khoang gi4 tri
tot 94 - 100%.
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Bang 2. Hiéu suat thu hdi ciia NOR va CIP trén nén mau nudc

Nong d6 them  Hiéu suét thu hdi (%) (n=2)

Loai nén h

chuan (ug/L)  CIP NOR
Nudc ngam 1° 0,2 94 +6 95+5
Nudc ngam 2° 0,4 98 98
Nudc ngam 3 2 99 + 1 100 + 1
Hon hop rimg ngap man® 1 9% + 3 97+ 3
Hdn hop miu doc kénh dot 1° 1 100 100
Hon hop miu doc kénh dot 2° 2 95+ 6 9+ 1

% d6 dan 34mS (thém NaCl); : d6 dan ~34m$S

3.2. Hiéu sudt thu héi ciia F QO trén nén bun, tom

5g mau bun kho dugc thém NOR va CIP
voi nong do 1 ug/g rdi phén tich ca mau nén va
méu thém chuan theo quy trinh nhur hinh 3. Két
qud hiéu suét thu hdi trén nén mau bun duoc
trinh bay trong bang 3, kém hon so véi thu hdi

trén nén miu nudc nhung van nam trong
khoang gia tri tot 75 - 86%. Hiéu suit thu hoi
dat dwoc khi phan tich miu thém chuan 0,5
ug/g trén nén miu tom dat trong khoang 64 -
71%.

Bang 3. Hiéu suat thu hdi ciia NOR va CIP trén nén mau bun, mau tom

Nong do thém

Hiéu suét thu hoi (%) (n=2)

Loai nén ;
chuan (ug/g) CIP NOR

Miubin MS3dot 1 1 75+ 1 84%8
MAu biin MS5 dot 1 1 86 81
MAu bin MS1 dot2 1 78 79
Mau bun MS9 dot 2 1 85 82
MAu tém S3 0,5 71+£10 65+8
Mau t6m S6 0,5 68 +4 64+3

3.3. Két qua phan tich du luong FQ trong cdc
mau nwoc, bun, tom lay tai Giao An, Giao
Thuty, Nam Binh

Trong tAt ca cdc mau nudc, bun, tom déu
khong thdy xuat hién NOR. Nong do CIP phat
hién thdy trong mau nudc dot 1 trong khoang
0,06 — 0,35 pg/L. va dot 2 trong khoang 0,07 —
0,12 pg/L (bang 4). So sanh gitta hai dot cho
thiy, két qua ndng d6 CIP trong cdc miu nudc

dau vu tdm cao hon so véi trong mau nudc dot
2 khi thu hoach, con nong d CIP trong cic
mau nudc dot 2 khd dong déu. Piéu d6 ching
to cac chu ao da c6 st dung khang sinh CIP vao
dau vu tom nhung $6 luwong han ché. Vao dot 2,
trude khi 14y miu c6 bdo nén cé sy chay tran
nudc gilta cdc ao, ving chuyén tiép, kénh nén
c6 thé dan t6i két qua ndng d6 ddng déu.
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Bang 4. Du lugng Floquinolon trong cdc mau nudc tai Giao An, Giao Thity, Nam Dinh

Mau Nong d¢ CIP (ug/L)
Pot 1- dau vy Pot 2 — thu hoach Vi tri Potl Dot2
Nudc - hdn hop rirng ngdp mdn * - N Rumg ngap man 0,17
. x N Nudc - hon hog R

Nudc - hon hgp doc kénh® doc kénh® oP Doc kénh 0.06 0,11
Mau nudc WS5 - Kénh 0,16

Mau nuéc WS1 Mau nuéc WS1  Trong ao nudi tom 1 0,17 0,08
- Mau nuéc WS2 Viing chuyén tiép ao nudi tém 1 0,10
Mau nuéc WS3 Mau nuéc WS3  Trong ao nudi tom 2 0,29 0,11

- Mau nuéc WS4 Viing chuyén tiép ao nudi tém 2 0,10
- Mau nudc WS5 Trong ao nudi tom 3 0,09
- Mau nudc WS6 Viing chuyén tiép ao nuéi tom 3 0,12
Mau nudc WS9 Mau nudc WS9 Trong ao nudi tém 4 035 0,07
Mau nudc WS12 Mau nuéc WS12  Trong ao nudi tém 5 0,17 0,09

Nudc - hdn hop rirng ngap man *: hdn hgp ciac mau WS 15, 16, 17 trong dot 1

Nuéc - hdn hop doc kénh” :
Nudc - hon hop doc kénh® :

Céc két qua phan tich mau bun dwoc trinh
bay trong bang 5 cho thiy chi phit hién du
luong CIP trong mau bin Iy phia trong ao nudi
(4/8 mau) v6i khoang nong d6 0,2 — 0.4 pg/g.
Céc két qua nay thdp hon nhiéu so véi s liu
dugc cong b cua tic gia Lé Xuin Tuidn nim

hén hop cdc mau WS 8, 10, 11, 13, 14 trong dot 1
hdn hop cdc mau WS 8, 10,13, 14 trong dot 2

2002 [4] 12 6-2615 pg/g FQs trong mau biin,
khi ¢6 dich bénh & pham vi rong tai dia phuong
nay va FQs con chua bi cAm st dung. Tai cédc
khu vyc ngoai ao nudi nhu viing chuyén tiép,
kénh, rimg ngap min déu khong phat hién thay
du lugng khang sinh CIP va NOR.

Bang 5. Du lugng Floquinolon trong cdc mau bun tai Giao An, Giao Thiy, Nam Dinh

Mau Nong d6 CIP (ug/g)
Pot 1- dau vu Dot 2 — thu hoach Vi tri bPotl Dot2
Bun - hon hop rimg ngdp min * - Rung ngdp man nd
Mau biin MS5 Mau biin MS5 Kénh nd nd
- Mau bun MS8 Kénh nd
Méu bun MS10 Méaubun MS10  Kénh nd nd
Méu bun MS11 - Kénh nd
Méu bun MS13 Méaubun MS13  Kénh nd nd
Méau bun MS14 Méubun MS14  Kénh nd nd
Mau bin WS1 Mau bin WS1 Trong ao nudi tom 1 nd nd
- Mau bun WS2 Viing chuyén tiép ao nuéi tom 1 nd
Mau bun MS3 Mau bun MS3 Trong ao nuoi tom 2 0,30 nd
Mau bun MS4 Mau bun MS4 Viing chuyén tiép ao nuéi tom 2 nd nd
- Mau buin MS6 Trong ao nuoi tom 3 nd
- Mau buin MS7 Viing chuyén tiép ao nudi tom 3 nd
- Mau buin MS9 Trong ao nuoi tom 4 0,40
Mau bun MS12 Mau bun MS12 Trong ao nudi tom 5 0,22 0,31

Biin - hon hop ring ngap midn * hdn hop cdc mau MS 15, 16, 17 trong dot 1

- : khong 1y miu;

nd : nho hon giéi han phat hién 0,01 pg/g
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Ba mau tom di l4y tai cdc ao nudi s6 2, 3 va
4 déu khong phét hién thiy du luong CIP va
NOR (< 0,05 mg/kg).

4. Két luan

Két qua dot khao sat du lwong khdng sinh
floquinolon trong céc mau nudc, bin va tdm lay
tai khu vuc nudi tom quang canh Giao An, Giao
Thity, Nam Binh cho thdy c¢6 viéc sit dung va
tich lily du luwong Ciprofloxacin mau bun va
nuée & mirc do thip. Trong mau tdm khong
phét hién thiy du lugng khang sinh floquinolon.
Céc két qua nay 1a mot tin hiéu ddng muimng cho
viing nudi tréng thily san Nam Dinh.

Loi cam on

Nghién ctu dugc hoan thanh véi sy ho tro
tai chinh tir dé tai hop tic qudc t& Viét Nam-
Thuy s§¥ ESTNV. Ciac tdc gid chan thanh cdm
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hién nghién ctru.
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Determination of Fluoroquinolone Anti-biotic Residues in
Water, Mud and Shrimp in Aquacultural Area from Giao An,
Giao Thuy, Nam Dinh Province

Duong Hong Anh, Pham Ngoc Ha

ResearchCenter for Environmental Technology and Sustainable Development,
VNU Upniversity of Science, 334, Nguyén Trdi, Hanoi, Vietham

Brackish water, mud and shrimp samples were collected in extensive cultivation shrimp ponds,
canals and mangrove areas at Giao An, Giao Thiy, Nam Dinh province in the rearing season and
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harvesting season. Residues of Ciprofloxacin and Norfloxacin were determined in the samples by
using solid phase extraction, pressurized liquid extraction and high performance liquid
chromatography/fluorescence detection method. Only Ciprofloxacin was found in the range of 0.06 —
0.35 pug/L and 0.22 — 0.40 ng/g in water and mud samples, respectively. Results in the rearing season
indicated the application of Ciprofloxacin for shrimp cultivation. However, the assumption was not
clearly confirmed due to the effect of the storm in harvesting season. Ciprofloxacin and Norfloxacin
were not found in shrimp samples collected from investigated area.

Keywords: Fluoroquinolone antibiotics, aquacultural area, brackish water, mud, shrimp.



