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TOM TAT

Kha nidng phan tich ton dw quinolone trong tém cua kit ELISA do CER Vwong Quéc Bi san xuat cé
trén thj trwong da dwoc danh gla trong diéu kién cta Viét Nam. Viéc nghién ctru chuén hoa kit dwoc thuc
hién theo tiéu chuéan va yéu cau ctia Quyét dinh s6 2002/657/EC do Uy ban Chau Au thiét Iap cho phwong
phap ban dinh lwgng. Tinh hinh tén dw quinolone trong tém trén thi trwng phia Bic da dwoc danh gia
théng qua viéc phan tich 90 mau tém dwoc lay & 4 dia phwong dai dién (Ha N&i, Quang Ninh, Nam Binh,
Nghé An) bing phwong phap ELISA va khang dinh bing phwong phap Séc ky 16ng khéi phé (LC-MS/MS).
Két qua chuan hoa cho thay kit rat dn dinh dé phan tich cac quinolone dworc thir va trong tom v&i gi¢i han
néng dd phat hién 1a 0,7 ppb. Két qua phan tich danh gia tinh hinh tén dw phat hién 5 quinolone
(enrofloxacin, norfloxacin, ciprofloxacin, danofloxacin va axit oxolinic) trong 9 mau nhiém (ty 1& nhiém
10%) v&i ndng d6 dao dong tir 0,4 dén 145 ppb. Trong d6, c6 4 mau nhiém & ndng do cao hon giéi han
tén dw cho phép theo Nghi dinh 2377/90 CE ctia Uy ban Chau Au.

Tir khoa: ELISA, phat hién khang sinh, quinolone, ton dw, tom.

SUMMARY

A commercial Enzyme-Linked Immunosorbent Assay (ELISA) provide by CER Belgium was
evaluated for the analysis of quinolone antibiotics in shrimps coming from Vietnam. The kit validation
study was performed according to the Commission Decision 2002/657/EC criteria established for semi-
quantitative methods. Quinolone residues were measured in 90 shrimp samples coming from Hanoi,
and provinces of Quang Ninh, Nam Dinh and Nghe An. Screening was performed with ELISA and
confirmation by the LC-MS/MS. Result showed that the kit is suitable for analysis of all quinolone
antibiotics in shrimp tissue with a limit of detection level of 0,7 ppb. Residues of 5 quinolones
(enrofloxacin, norfloxacine, ciprofloxacin, danofloxacin and oxolinic acid) were found in 9 samples (10
%), with levels ranging from 0,4 to 145 ppb. Four samples displayed a residue level higher than the
Maximum Residue Limit fixed by European Union in directive 2377/90 CE.

Keywords: Antibiotic detection, ELISA, quinolone, residue, shrimp.

1. DAT VAN BE

Ton du khang sinh trong thuyc phidm anh
huong xdu dén stc khoé¢ cong dong va méi
truong, 1a mot trong nhiing nguyén nhan gay
nhitng bénh hiém nghéo nhu ung thu, dot bién
gen, quéi thai, di ing va ting nguy co xuét hién

ngudn gen khang thudc & cac ching vi sinh vat,
dac biét vi sinh vat gay bénh (Aarestrup, 1999;
Bogaard va Stobberingh, 2000; Pena va cong su,
2004). Pé tang cuong kiém soat du lwong, Uy
ban Chau Au da ban hanh Quyét dinh s 2377/90
EC qui dinh giéi han cho phép thudc thi y trong
san pham dong vat (CE, 1990), theo d6 cac san
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pham ¢ ngudn gde tir dong vét phai duoc kiém
soat du lugng tuan thu qui trinh cia Chi thi sb
96/23 EC (EU, 1996). bac biét cac phuong phap
phan tich dugc cong nhan va ap dung trong chién
luoc kiém soat du luong phai chuin hoa theo
quyét dinh sé 2002/657/CE (CE, 2002). Trude
strc ép d6, mudn hang hod c6 ngudn gdc tir dong
vét dugc phép luu thong trén thi truong Chéu
Au trude hét, cac nude xudt khau va cac nha san
xuit phai c6 chién lugc phan tich kiém soat du
luong t6t va can thiét phai c6 nhing nghién ctru
vé hé théng cac phuong phap phan tich sir dung
trong chuong trinh giam sat du lugng (Heeschen,
1993; Suhren va Heeschen, 1996).

Quinolone 1a mdt trong nhitng nhom khéang
sinh tong hop hoa hoc c6 kha ning khuyéch tan
tt trong mo bao, nhanh chong trc ché va tidu diét
vi khuan thong qua su trc ché tong hop ADN
(Brown, 1996) do d6 dugc sir dung phd bién va
hi€u qua trong ca nhan y va thu y (Appelbaum va
Hunter, 2000; Crumplin va Smith, 1976;
Emmerson va Jones, 2003). Tuy nhién viéc st
dung nhom khang sinh nay trong chan nudi thu y
va thuy san co tac dung xdu dén moéi truong va
strc khoé cong ddng (WHO, 1998).

Nhimng nim gan ddy, nganh thuy san Viét
Nam da vugt qua nhiing rdo can an toan thuc
phim gop phan dwa san pham thuy san tham
nhap vao 106 nudc, trong d6 co nhiing thi truong
kho tinh nhu chau Au, My, Nhat Ban. Gi4 tri kim
ngach xuit khiu thuy san trung binh hang nim
giai doan 2001-2007 tang trén 10%. Nam 2007
dat trén 3,76 ty USD (taing 12% so véi nam
2006) trong d6 tom dong lanh van 1a mit hang
xuit khiu chién luoc quan trong voi khdi luong
dat 145 nghin tan (ndm 2006 1a 143,6 nghin tén)
voi gia tri dat 1,37 ty USD, tang 2,65% so voi
nam 2006 (Thong tin khoa hoc cong nghé va
kinh t& Thuy san, s6 1 nam 2008). Nhung thuc té
s6 16 hang thuy san bi cac nuéc nhap khau phat
hién c6 du luong khang sinh van con cao
(NAFIQAVED, 2007). Tinh trang trén khong chi
gay thiét hai 16n vé kinh té cua cac doanh nghiép
ma quan trong 1a con anh huong dén dén uy tin
chat lwong hang thuy san Viét Nam (B6 Thuy
san, 2006). Trudc tinh hinh d6, B Thuy san
(nay 1a Bo Nong nghiép va Phat trién nong thon)
da ban hanh mét s6 qui dinh va nhiéu chi thi dé
huéng dan kiém soat du luong, trong d6 Quyét
dinh s6 07/2005/QD-BTS ngay 24/02/2005 va sb
26/2005/QD-BTS ngay 18/8/2005 lién quan dén
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danh muc hoa chat va khang sinh cAm va han ché
sir dung trong san xuét kinh doanh thuy san. Thé
nhung, két qua diéu tra thuc té cho thay viéc sir
dung khang sinh trong nuéi tém van tiép dién va
phd bién nhat 1a nhém quinolone (Nguyén Thanh
Phuong va cong su, 2006; Pham Kim DPang va
cong su, 2007).

Hon nira, dé phat trién va ting truong bén
virng, bén canh cac thi truong xuit khiu, nganh
thuy san da cha y d_én tiém nang thi truong ndi
dia. Nhung viéc kiém soat du lugng cac mat
hang noi dia chua dugc quan tdm dung mutc gay
anh huong dén tdm Iy va sitc khoé ngudi tiéu
dung.

Pé goép phan bao vé sirc khoé ngudi tiéu
ding, bao vé moéi truong va ting cuong kiém
soat du luong khang sinh, viéc danh gia kha nang
thich ng cac phuong phap phan tich, dic biét
céc phuong phap dic hiéu nhu ELISA 1a rit can
thiét. Muyc dich cta nghién ctru nham danh gia
kha nang ung dung phuong phip ELISA trong
phén tich tén du quinolone trong tom tai mot s6
tinh mién Béc.

2. NGUYEN LIEU VA PHUONG PHAP
NGHIEN CUU

2.1. Nguyén liéu

Mau trdng: 1a mau tom khong chira nhom
khang sinh quinolone da dugc khang dinh bang
phuong phap sac ky long pho khoi (LC-MS/MS)
tai phong thi nghiém phén tich thyc pham - B9
mon Khoa hoc th}rc pham- Khoa Thu y - Pai hoc
Liege, Vuong quoc Bi.

Dung dich khang sinh chudn:

Khang sinh chuén: tit ca 5 khang sinh thudc
nhém quinolones duoc st dung trong nghién ciru
ndy gbém enrofloxacin, flumequin, norfloxacin,
Ciprofloxacin va sarafloxacin ¢ dang bt va déu
la san pham cua Sigma-Aldrich (St Louis, MO,
USA).

Dung dich gbc 1 mg/ml: hoa tan trong
methanol véi su ¢6 mat cua NH,OH 2M.

Dung dich dung cing b m?iu dugc pha
loang tir dung dich goc (1 mg/ml) bang nudc cat.

Hon hop methanol/PBS (50/50) pH 7,4
(dung dich PBS pH 7,4 1a hon hop 9 gam NaCl,
7,78 gam NazHPO4.2HZO va 0,75 gam KH,PO4
pha trong 1 lit nudc cat).
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Kit ELISA phan tich quinolone:

10 b¢ kit thudc 5 16 khac nhau do phong thi
nghiém Hormonologie - CER, Marloie, Vuong
quoc Bi cung cap.

Mau kiém tra thir nghiém:

Chin mwoi mau tém dugc 1y ngiu nhién 6
dot doc 1ap vao 6 thang khac nhau trong nam
(thang 5, 6, 7, 10, 11 va 12 nam 2006) tai cac
cho 4 dia phuong dai dién gém Ha Noi, Quang
Ninh, Nam Dinh va Nghé An. Mdi dia phuong,
mdi dot 1dy 3 mau tai cic quiy & cac cho khac
nhau. Riéng Ha Noi, ngoai chg mau con dugc
ldy & ba siéu thi. Cac mau déu c6 ngudn gdc tir
cac dam nudi ¢ cac dia phuong dai dién, riéng
mau dugc léiy tai Ha Noi duoc xac dinh nguén
gbc tir Quang Ninh, Hai Phong va Nam BDinh.
Mau sau khi liy duoc bao quan lanh chuyén vé
phong thi nghiém loai bé dau va vo. Sau khi
nghién ddng nhat bang may moulinex, mau duoc
luu gitr & am 80°C.

2.2. Phwong phap

Tinh 6n dinh cua kit dugc danh gia qua két
qua phan tich dudng chuan cia 10 bo kit thudc 5
16 vao cac ngay khac nhau, mdi nong do khi thir
trén mot bo kit dwoc ldp lai 2 1an. Puong chuin
duoc xay dung trén co sé phan tich 6 dung dich
chudn sarafloxacin c6 néng do twong tmg 1a 0;
0,05; 0,1; 0,2; 0,3; 0,5 va 1,0 ng/ml.

Pé danh gia kha ning phat hién va kha
nang tng dung cua kit trong dleu kién phong thi
nghiém ¢ Viét Nam, cac tham sé lién quan dén
kha nadng phat hién cua phuong phap dugc danh
gia theo tidu chuin chau Au (Quyét dinh
2002/657/CE). Bén canh d6, kha nang phat hién
va kha nang dinh luong cua kit tai cic nong do
tuong Ung véi gia tr1 MRL (Max1mum Residue
Limit - gidi han ndng d6 t6i da cho phép theo
Quyét dinh s6 2377/90 CE cua Uy ban Chéau
Au) ciing dugc phan tich danh gia. MSi khang
sinh thir 20 mau trang (dugc xem nhu mau thyc
sy am tinh) va 20 mau cung ¢b cac quinolone
dai dién ¢ ndng d6 bang ndng do gii han phat
hién (0,7 ppb) (dugc xem nhu mau that su
duong tinh). Cac tham ) d6 xac thuc va do
manh cua phuong phap dugc tinh toan theo cac
cong thirc sau:

PO xéc thue (%) = PATNA 000
Ponhay (%) = 22 %100%

N
Do dic hidu (%) = % <100%
Trong d6 :

N 1a téng s6 miu phan tich=N"+ N’

N 1a s6 mau thuc su dwong tinh
(mAu cing cd)

N 14 s6 miu thyc sy 4m tinh (mu tring)

PA 13 s6 miu dwong tinh theo két qua
phan tich trong s6 N" mau

FN la s6 mau am tinh theo két qua phan
tich trong s6 N" miu

FP 1a s6 miu duong tinh theo két qua
phan tich trong s6 N"mau

NA 1a s6 mau 4m tinh theo két qua phan
tich trong s6 N”mau

Mbi kit phan tich 20 miu gdm 2 mau tréng
va 2 miu cing ¢b cia mdi khang sinh dai dién.
Mau dugc chuan bi va tach chiét theo hudng
dan kém theo trong kit. Sau khi doc gia tri OD
(mat do quang) cua cac giéng trén khay & bude
song 450 nm, két qua dugc tinh todn nhd vao
cong thirc thiét 1ap trén Microsoft Office Excel
2003.

Dé khang dinh kha ning ung dung cia kit
dé phat hién quinolone va budc ddu danh gia
tinh hinh du Ivgng nhém quinolone trong tom,
90 mau tom ldy tir thi truong mot sd tinh phia
Bic duoc mé ta & muc 2.1 duoc phéan tich béng
phuong phap ELISA va phuong phap sic ky
long khéi phd (LC-MS/MS) dé khang dinh lai
néng d6 va dinh danh chinh xéc cac quinolone.

3. KET QUA VA THAO LUAN

3.1. Tinh 6n dinh va kha ning phat hién
3.1.1. Két qua phan tich dwong chudn
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Bang 1. Két qua phan tich kiém tra dwong chuén

Dung chuén

Mat d6 quang (OD)

: = V (%)

Ki hiéu Nong d6 (ng/ml) X +SD

NSB* 0 0,071 £ 0,006 6,88
Cco 0 1,226 + 0,037 3,05
C1 1 0,307 + 0,008 2,57
C2 0,5 0,485+ 0,016 3,23
C3 0,3 0,642 + 0,021 3,24
C4 0,2 0,801 + 0,022 2,72
C5 0,1 0,923 + 0,022 2,44
C6 0,05 1,043 £ 0,028 2,65

NSB = Non Specific Binding: sir dung dung dich dém photphat

Két qua cho thay mat do quang cua cac
giéng chua cac nong do thiét lap duodng chuin
ciia 10 bo kit rat én dinh (hé so bién dong tur
2,44% dén 6,88%). Piac biét, giita In[ndng do]
ctia cac dung dich xdy dung duong chuan va dap
ung cua kit [logarit ((B -NS)/(B0 - NS))] ¢6 quan
hé tuyén tinh chat ch&, tuong quan nghich, vai
gié tri trung binh R? 10,9915 (Bang 1, 0 thi 1).

Puong chuin tuyén tinh trong khoang
ndng d6 tir 0,05 dén 1 ng/ml va tinh 6n dinh
cua kit la tuong d6i cao (D6 thi 1). Hay néi
cach khac, vé ly thuyét kit c6 thé xac dinh
chinh xac nong do khang nguyén (trong truong
hop nay 14 sarafloxacin) trong cac mau sau khi
tach chiét & nong do trong khoang 0,05 dén 1
ng/ml.

2,000

1,500 +

1,000

=-1,0115x - 1,2697
R? =0,9915

0,500 -

0,000

T

-3,p00 -3,000 -2,500 -2,000

logit ((B-NS)/(BO-NS))

-0,500

-1,600 -NQOO -0,500 0,000

0,5

-1,000

-1,500

N

In (ndng do)

Do thi 1. Pwong chuin

(B va B0 twong img la mdt dé quang cia dung dich chudn & cdc nong dg khdc nhau

va tai néng do bﬁng 0. NS mdt do

3.1.2. Kha nang phat hién cua kit

DOi v6i miu tring ¢ 20 lan ldp lai déu
khong phat hién quinolone. Con cac mau khac
deu ¢6 thé phat hién cic khang sinh dugc cung
¢d (Bang 2). Tuy nhién, du duoc cung cb cung
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quang cua dung dich khong ddc hiéu)

mot nong do nhung két qua khac nhau gitra cac
mau cing c¢b va khac so voi ndng do thuc trong
méu (ndng do cung cd).

. 0 ca hai ndng do cung ¢ (0,7 ppb va [y
nong d6 bang MRL), kit rat nhay va phat hién tot
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nhit d6i voi sarafloxacin va enrofloxacin, tiép do
la norfloxacin, ciproflorxacin va phat hién kém
nhit d6i voi flumequin. Két qua nay 1a do kha
nang phat hién khang thé dic hiéu cua kit. Cac
khang sinh c6 cau truc cang glong v6i khang
nguyén st dung dé kich thich san xuit khang thé
thi kha nang phat hién cta kit cang cao. Theo
thong tin ghi trong kit thi khang nguyén sir dung
dé san xut khang thé 1a dan xuat cta sarafloxacin,
do d6 két qua nay hoan toan phu hop.

Nhu vay, c6 thé két luan kit c6 kha nang
phat hién tét cac khang sinh thuéc nhom
quinolone dugc thir ¢ ndng do 0,7 ppb. Ciing
tir két qua nay, theo chung t6i, khi ap dung kit
nay vao thuc té phan tich mau klem soat du
lugng dé c6 két luan chinh xac vé ndng d6 du
luong va dac biét dinh danh chinh xac hop
chéit quinolone, can 4p dung cac phuong phap
khafmg dinh nhu phuong phap séc ky long khoi
pho.

Bang 2. Khé nang phat hi¢n ctia phuong phép & ndng dd giéi han phat hién va giéi han ndng do
toi da cho phép theo Quyet dinh 2377/90 CE ciia Uy ban Chau Au doi véi mot so quinolone

Néng d6 ciing cb Két qua phan tich, n=20

Mau Quinolon dai dién (opb) (opb)
Ma&u trang - 0 0
Enrofloxacin 0,7 0,521 + 0,060°
) ) Flumequin 0,7 0,095 + 0,236°
g"héé‘i ﬁfe”r? cotaigioihan o rfioxacin 0.7 0,475 + 0,035°
Ciprofloxacin 0,7 0,334 +0,053°
Sarafloxacin 0,7 0,638 +0,023%
Enrofloxacin 100 73,559 + 2,236
M&u cling cb & néng a6 téi Flumequin 200 5,010 + 0,581
da cho phép theo Qui dinh Norfloxacin 100 43,004 + 1,351
2377/90 CE Ciprofloxacin 100 37,352 + 2,283
Sarafloxacin 30 28,519 + 0,929

Cdc s6 mang cdc chir s6 khdc nhau trong cimg cét thi khédc nhau ¢6 ¥ nghia théng ké (P<0,05)

3.2. D§ dac hiéu, tinh chgn lgc va d§ xac thuc
cia phuong phap

Két qua & bang 3 cho thay phuwong phap c6
thé phat hién tit ca 5 quinolone duoc thir & nong
d6 0,7 ppb véi do xac thuc, do dac hiéu va do
nhay c6 thé chap nhan dugc. Do dic hidu va do

nhay cta phuong phap ddi véi sarafloxacin va
enrofloxacin 1a 100%. Dbi véi norfloxacin,
phuong phap co thé phat hién véi d6 xac thuc va
do nhay tuong tng 1a 98,75 % va 97,5%. Con
flumequin va ciprofloxacin dugc phat hién véi
d6 xac thyc, do nhay thdp nhit va twong tng la
97,5 % va 95 %.

Bing 3. Cac tham s6 d9 manh ciia phwong phap daéi Vv0i cac quinolone dugc thir
tai ngwdng phat hién toi thieu

Cac tham s6 dd manh clia phwong phap

Khéng sinh MRLs ©
ang sin (ng/g) Do xac thue D6 nhay Do dac higu
(%) (%) (%)
Norfloxacin - 98,75 97,50 100,00
Flumequin 200 97,50 95,00 100,00
Enrofloxacin 100 100,00 100,00 100,00
Ciprofloxacin 100 97,50 95,00 100,00
Sarafloxacin 100 100,00 100,00 100,00

) - LMRs la gi tri gidi han t6i da du hwong khdng sinh theo Qui dinh 2377/90/CE Uy ban Chédu Au
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bac biét, phuong phip cé khd nang phat
hién céac quinolone trong tom véi d dac hiéu la
100%. Hay noi cach khac néu mau thuc sy am
tinh thi 100% két qua phan tich s& la 4m tinh.

Nhu vay, phuong phép c6 thé phat hién tat
ca cac quinolone dugc thir & ndng d6 0,7 ppb véi
xé4c sudt sai s6 bé hon hodc bang 5%. Di chiéu

v6i quyét dinh sé 2002/657/CE (CE, 2002) qui

dinh vé viéc chuin hoa phuwong phap phan tich

ton du thuc pham thi két qua nay hoan toan dap

tmg dugc yéu cu ciia mot phuong phap ban dinh

luong.

3.2. Két qua phén tich miu tém trén thi truong
mot s6 dia phwong phia Bic

Bang 4. Tinh hinh ton duw khang sinh nhém quinolone trong tom ban trén thj truwong
mét so dia phuwong khu vuc phia Bac

Két qua phan tich bang phwong phap

Két qua phan tich bang phwong phap

S6 mau ELISA LC-MS/MS
Bia phuong phéan tich £z T
lay mau (mdu) oMU kyhisu  Néngdonhigm S0 T2Y  Nang do nhigm  Loai quinolon
nhiem 20 nhigm (ppb) nhiem (ppb) nhiém
(mau) PP (mau) pp
HNsg 16,11 22,58 Enrofloxacin
Ha No6i 36 3 HN14 45,57 3 88,89 Norfloxacin
HN,g 87,58 145,28 Ciprofloxacin
QN;7 8,75 21,43 Danofloxacin
Quang Ninh 18 2 QNs 123,17 3 134,51 Enrofloxacin
QN4 - 0,4 Enrofloxacin
. ND1, 12,48 47,54 Axit Oxolinic
Nam Binh 18 2
ND;s 34,37 112,14 Ciprofloxacin
Nghé An 18 1 NA;3 86,12 1 107,35 Enrofloxacin

Trong téng s6 90 mau phan tich, 9 mau tom
bi nhiém quinolone (ty 1& nhiém 10%). Dic biét,
tat ca cac dia phuong nghién ctru déu phat hién
mau bi nhiém quinolone v&i nong d6 du lugng
cao nhit 1a 145 ppb va thip nhit 1a 0,4 ppb
(Bang 4).

Diéu dang quan tim I3 tat ca cac miu c6
ndng do du luong 16n hon hodc biang 0,7 ppb déu
phat hién dugc bang phuong phap ELISA. Riéng
mau QNj; duoc phat hién nhiém enrofloxacin &
ndng do 0,4 ppb bing phuong phap LC-MS/MS
thi phuong phap ELISA khong phat hién duoc.
Két qua nay hoan toan phu hop vi nong d6 nhiém
bé hon ngudng phat hién cia phuong phap (0,7
ppb).

Néu ddi chiéu két qua phan tich véi qui dinh
gidi han cho phép thude tha y trong san pham
dong vat cua Quyét dinh s6 2377/90 EC cua Uy
Ban Chau Au (CE, 1990) va Quyét dinh s6
07/2005/Qb-BTS cua B§ Thuy san nay la Bo
Néng nghiép va Phat trién noéng thon, trong 9
mau phét hién nhiém quinolone cé 4 mau khong
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dat tiéu chuan gdm HNa, QNs, NDis, NAj;
(chiém 4,44 % mau kiém tra).

4. KET LUAN

Kit ELISA cia hing CER Vuong qubc Bi
¢6 kha ning phat hién t6t cac khang sinh thudc
nhém quinolone trong tém & ndng do 1én hon
hoic bang 0,7 ppb.

Kha nang phat hién, hi€u luc cia kit trong
diéu kién phong thi nghiém ¢ Viét Nam dap ung
duoc yéu cau ciia mot phuong phap ban dinh
lugng qui dinh trong Quyét dinh s6 2002/657/CE
Uy ban Chau Au (CE, 2002). Tuy nhién, mudn
dinh danh loai khang sinh quinolone va xac dinh
ndng d6 chinh xéc can phai khing dinh lai bing
céc phuong phéap khing dinh 1y hoa khéc.

Tat ca cac dia phwong nghién ciru déu phat
hién mau bi nhiém quinolone vé&i nong do du
luong cao nhét 13 145 ppb va thip nhét 14 0,4 ppb
(ty 1¢ nhlem 10%). Trong d6 c¢6 4 mau khong dat
yéu cau vé sinh an toan thyc pham theo qui dinh
ctia Viét Nam va Uy ban Chau Au.
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