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THONG TIN CHUNG TOM TAT

Neay gt bai: 02/4/2026 Halquinol 1a hén hop san pham clo héa ctia 8-hydroxyquinolin dugc sir dung
o trong diéu tri va ngén ngura cac bénh do E. coli va Salmonella spp doi voi vat
Ngdy nhin ban sia: 28/4/2026 nudi, ddng thi ciing duoc trén vao thire an chin nudi nhim muc dich ting
Ngay chdp nhén déing: 05/5/2026 trong. Viéc lam dung halquinol c6 thé gay ra sy gia ting ctia tinh trang khang
thudc - mét thach thirc 16n ddi voi y hoc hién dai. Trong nghién clru nay,
halquinol va chuyén hoa ctia chiing trong thit d duoc nghién ctru xac dinh
bang sic ky long khdi pho (LC-MS/MS), st dung cot sic ky Xbridge Premier
Tir khod BEH C18 VanGuard FIT nguon ion héa phun dién tir ion dwong (ESI+), theo
ddi ion da phan ung (MRM). Gia tri st dung cua phuong phap duge xac nhan

Halquinol theo huéng dan cua Hiép hoi cac nha hoa hoc phan tich chinh thirc (AOAC).
Chdt chuyén héa Két qua cho thay phuong phép c6 tinh dic hiéu tot, duong chuan dugc xay
LC-MS/MS dung trong khoang nong d tir 10,0 - 100 ugkg, gi(’;i han dinh lugng 12 10,0
_ ng/kg; do chum, do dung véi d6 léch chuan twong doi va d6 thu hoi dao dong
Thit dap (mg yéu cau theo AOAC. Phuong phép di duge sir dung dé phan tich
ham Iuong halquinol va chat chuyén héa cta ching trong 18 mau thit trén
dia ban Ha Noi va Thai Nguyén. Két qua cho thay chura phét hién mau dwong
tinh vi cac chat nghién ctru.
ABSTRACT

Halquinol is a chlorinated derivative mixture of 8-hydroxyquinoline used for the treatment and prevention of diseases
caused by Escherichia coli and Salmonella spp. in livestock. It is also incorporated into animal feed as a growth promoter.
However, the excessive use of halquinol may contribute to the increasing problem of antimicrobial resistance, which
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poses a significant challenge to modern medicine. In this study, halquinol and its metabolites in meat were investigated
and determined using liquid chromatography—tandem mass spectrometry (LC-MS/MS). Chromatographic separation was
performed on an XBridge Premier BEH C18 VanGuard FIT column with electrospray ionization in positive mode (ESI+),
operating in multiple reaction monitoring (MRM) mode. The applicability of the method was validated in accordance
with the guidelines of the Association of Official Analytical Chemists (AOAC). The results demonstrated that the method
exhibited good specificity, with calibration curves constructed over a concentration range of 10.0-100 pg/kg. The limit of
quantification (LOQ) was 10.0 pg/kg, The precision and accuracy, expressed as relative standard deviation and recovery,
met AOAC requirements. The validated method was subsequently applied to the determination of halquinol and its
metabolites in 18 meat samples collected from Hanoi and Thai Nguyen. The results indicated that none of the analyzed

samples contained halquinol residues above the quantification limit of the method.

Dat vin dé

Halquinol 1a hdn hop duoc tao ra do qua trinh
clo hoa cua 8-hydroxyquinolin, bao gom 5,7-
dicloro-8-hydroxyquinolin (5,7-DCHQ; chiém
57-74% [w/w]), 5-cloro-8-hydroxyquinolin (5-
CHQ; chiém 23-40% [w/w]) va 7-cloro-8-
hydroxyquinolin (7-CHQ; chiém 0-4% [w/w]),
dugc st dung trong diéu tri va ngin ngira cac
bénh do E. coli va Salmonella spp gdy bénh ¢ vat
nuoi [1]. Mét khéc, ching cling dugc tron vao
thirc an chan nudi nhdam muc dich ting trong.
Halquinol duoc hip thu qua dudng tiéu hoa va
dugc chuyén hoa chi yéu tai gan thanh dang
glucuronic (chu yéu) va sulfat (thtr yéu) [2], chit
yéu duoc chuyén hoa thanh 5-cloro-8-
hydroxyquinolin glucuronic (5-CHQG) va 5,7-
dicloro-8-hydroxyquinolin  glucuronic (5,7-
DCHQG) [1].

Viéc lam dung cac san phém chtra khang
khuén néi chung va nhom halquinol néi riéng c6
thé gy ra sy gia ting cua tinh trang khang chéo
thude [3] - mot thach thirc dbi véi y hoc hién dai.
Theo bao cdo cua JECFA, tir cac thi nghiém trén
chudt, halquinol gay dgc tinh thap qua duong
uong, & liéu cao va trung binh c6 thé gay tac hai
dén than va gan [4]. Halquinol dwoc dung qua
duong ti€u hoa véi lugng tron vao thure an la 60-
600 mg/kg (twong tmg vdi khoang 2,4-24 mg/kg
trong luong co thé & lon), trong tdi da 15 ngay
lién t1ep va thoi gian ngung str dung dbi véi cac
san pham khac nhau tir 0 dén 7 ngay, tiy thudc
vao tung quoc gia[2].

Uy ban Tiéu chuan Thuyc pham Quoc té
(Codex) da thiét 1ap ham luong ton du tdi da
(MRLs) cho nhiéu loai thudc thii y, trong d6 c6
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halquinol. Pé bao vé stc khoe cong dong,
JECFA da dé xuat cac giéi han du lugng tdi da
(MRL) cua halquinol trong co (40 pg/kg), gan
(500 pg/kg), than (9000 pg/kg) va md dong vat
(350 pg/kg), coi day la mirc du luwong an toan
cho nguoi tiéu dung [1]. Tai Viét Nam, du duoc
sir dung rong i trong chin nudi nhung van chua
¢6 van ban luat nao quy dinh rd rang vé ham
luong halquinol trong thuc pham. Vi vy, viéc
kiém soat du lugng halquinol 1a can thiét dé dam
béo chat lugng thuc phém nhiam bao vé strc khoe
nguoi tiéu dung. Tai Viét Nam, hién chua co
phwong phép tiéu chuan dé xac dinh ham luong
halquinol trong ca miu thyc pham va thic dn
chan nu6i. Pé gop phan kiém soét du lugng mot
s6 halquinol va chuyén hoa ciia chung trong thit,
nghién ctru nay thyc hién nhim xiy dung
phuong phéap phan tich mot s halquinol trong
thit bang LC-MS/MS nhim tmg dung kiém soat
du lwong mot sé halquinol trong mau thit luu
hanh trén thi truong.

Déi tuong va phuong phap nghién couv

Déi twong va méu nghién ciru

Déi tugng nghién ciru 1a ba chét halquinol
thuong duoc su dung cho dong vat léy thit va
2 chét chuyén hoa cua chung bao gdom: 5-
cloro-8-hydroxyquinolin (5-CHQ); 7-cloro-8-
hydroxyquinolin (7-CHQ); 5,7-dicloro-8-
hydroxyquinolin (5,7-DCHQ); 5-cloro-8-
hydroxyquinolin glucuronic (5-CHQG); 5,7-
dicloro-8-hydroxyquinolin glucuronic (5,7-
DCHQG).

Mau thir: Thit lon, ga, bo duge loc bo da,
md, gan va xuong, 1ay phan co. Bao quan lanh



Tran Hong Ngoc va cong s.

Nghién ctru Duoc & Thong tin thude, 2026, 30: 65-72

& -18°C+2°C dén khi phan tich. Tong cong 18
mau thit gdm thit ga, thit lon, thit bo dugc thu
thap mdi loai thit 3 mau ngau nhién tai cac chg
& tinh Thai Nguyén va Ha Noi, mdi tinh 3 mau
dbi voi mbi loai thit, thoi gian thu thap mau tir
thang 9/2025 dén thang 11/2025.

Mau tring (Mau nén): Thit lon duoc loc bo
da, md, gan va xwong, liy phan co, dugc kiém
tra khong phat hién 5 chat nghién ciru (nho
hon gidi han phat hi¢n).

Méu ty tao: MAu dung dé khao sat diéu
kién phén tich va tham dinh phuong phap
phan tich dugc chuan bi bang cach thém chuan
0 nong do phu hop véi yéu cau nghién ctru vao
mau tring.

Héa chit va chit chudn

Céc chit chuan dugc sir dung bao gdm: 5-
cloro-8-hydroxy quinolin (Cloxiquin) (d¢ tinh
khiét 99,20%, s6 16 1474445); 7-cloro-
hydroxy quinolin (d6 tinh khiét 98,83%, s6 16
77YKZ-119-1) cua hang LGC (Anh); 5,7-
dicloro-8-hydroxy quinolin (hang CATO
(Trung Qudc), do tinh khiét 97,5%, s 16
0703-RE-0107); 5-cloro-8-hydroxyquinolin
glucuronic (hang Biosynth (Anh), d tinh
khiét 99,00%, s6 16 33822); 5,7-dicloro-8-
hydroxyquinolin glucuronic (hang LGC
(Anh), d6 tinh khiét 95,00%, s6 16 9-MBA-
154-4). Dung moi, hoa chat gém: acetonitril
(ACN), acid formic, amoniac, dinatri
ethylenediaminetetraacetat, amoni bicarbonat
loai tinh khiét phan tich hodc tinh khiét sac ky.

Thiét bj va dung cu

Hé théng sic ky long SCIEX Exion LC
20AD (Hoa Ky) ghép ndi detector khdi phd
SCIEX Triple Quad 6500+ (Hoa Ky); may
ddng nhat miu Philips HR2223 (Trung Quéc);
can phan tich (c6 do chinh xac 0,1 mg),
Mettler Toledo (Thuy Si) ; may ly tam lanh
HERMLE-326K (bPtc); may vortex IKA
vortex Genius (Puc); tu lanh. Dung cu:
Micropipet tuy chinh, binh dinh muc, pipet
Pasteur, coc ¢6 mo, ...

Phwong phdp nghién ciru

Piéu kién sdc ky long khoi phé LC-MS/MS

Duya vao tai liéu tham khao [5-7] va diéu

kién thuc té sin c6, lya chon cot pha dao
Xbridge Premier BEH C18 VanGuard FIT (3,5
pm, 2,1 mmx150 mm) (Waters, My). Pha
dong gom kénh A va kénh B véi ché do
gradient dung moi (%B: 0—4,0 phut: 0%;
4,0—38,0 phut: 0%—100%; 8,0—10,0 phut:
0%), toc d6 dong 0,45 mL/phit, thé tich tiém
10 pL. Xac dinh diéu kién MS dua vao tinh
nang tdi wu hoa cua thiét bi, lva chon ion me,
ion con phu hop dé dinh tinh va dinh luong,
ning luong va cham,... Tién hanh khao sat va
Iira chon thanh phan pha dong dé thu duoc pic
céc chat phan tich gon, séic nét, dap ng cao.

Khao sat diéu kién xir Iy mau

Trén co so tham khao tai li¢u [5-7], quy
trinh xir 1y mau dy kién nhu sau: Mau thir
dugce ra dong (neu can) & nhiét do phong, dong
nhat miu bang mdy xay. Cén chinh xac
khoang 5,00 g mau vao ong falcon 50 mL,
thém chinh xac 10 mL dung mdi chiét, léc
xody 2 phat. Lic ngang 10 phut, siéu 4m 15
phut. Git trong ti dong ¢ nhi¢t do -20°C trong
30 phut. Ly tam ¢ 6000 vong/phut trong 5
phut. Lay phan dich néi, loc qua mang loc 0,2
pm va tién hanh phan tich.

Thiam dinh phwong phdp

Tién hanh thAm dinh phuong phéap theo
huéng din cia AOAC 2016 [8], bao gom: do
dac hi¢u, gidi han phat hién (LOD), gidi han
dinh luong (LOQ), khoang tuyén tinh, anh
huong nén, d6 13p lai, do thu hoi.

Ung dung phdn tich mau thue

Mau thtr duoc ra dong (néu can), xir Iy mau
va sic ky theo quy trinh phén tich di Iya chon.
Céac chét nghién ctru dugc dinh tinh dya vao
thoi gian luu, phd MS/MS gdm ion me, ion
con va ty 1& cudong do ion. Nong do chat phan
tich trong mau duoc tinh toan dya trén dudng
chuan duoc thiét 1ap cung ngay phén tich véi
R2>0,99.

Két qua nghién cou

Téi wu héa diéu kién phédn tich 5 chit
halquinol bang LC-MS/MS

T6i wu héa diéu kién khoi pho

Tiém khong qua cot vao hé thdng MS dung
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Bing 1. Diéu kién MS/MS lya chon

Chat Manh Manh Tylé Théphéan
phan ionme ioncon cudng manh
tich (m/z) (m/z) doion  (CE)(eV)
117* 47
5-CHQ 180 145 0,20 47
90* 73
7-CHQ 181,1 118 0,09 53
5,7- 179% 47
DCHQ 214 115 0.79 47
180* 47
5-CHQG 3557 1452 0,08 47
5,7- 214,2* 47
pcHoe 3898 479,  OT 47

*lon dinh lugng

dich chuan hdn hop ndng d6 mdi chit 100 ppb
trong acetonitril. Cac diéu kién khdi phd, phan
manh ion dugc t6i uu hda tu dong dua trén tinh
ning cua thiét bi khdi phd. Thong s6 khdi phd
duoc lya chon 1a ion hoa & ché do ESI +); thé ion
hoa: +4500 V; nhiét do nguf"m ion hoa: 550°C; ché
dd chon loc da phan tng (MRM - Multiple
Reaction Monitoring). Két qua duoc trinh bay
trong bang 1.

Khao sat dung moi pha dong

Tién hanh khao sat 3 hé pha dong gom (1)
A: acid formic 0,1% trong nudc va B: acid
formic 0,1% trong acetonitril; (2) A: acid
formic 0,1% trong nudc va B: acetonitril; (3)
A: acid formic 0,1%, amoni format 10mM
trong nudc va B: acetonitril), thuc hién phan
tich dung dich chudn c6 ndng do mdi chat 1a
100 ng/mL trong acetonitril. Két qua duoc
trinh bay ¢ Hinh 2.

Két qua ¢ Hinh 2 cho thiy, khi sir dung hé
pha dong (2), pic cac chat phan tich can xing,
chan pic gon, cuong do tin hi¢u cao hon so vdi
két qua thu duoc dbi voi 2 hé pha dong (1) va
(3). Do d0, hé pha dong (2) dugc lua chon.

Khdo sdt quy trinh xir Iy mdu

Tién hanh phan tich mau tring thém hdn
hop chuan 5 chat 5-CHQ, 7-CHQ, 5,7-DCHQ,
5-CHQG, 5,7-DCHQG d¢é sau khi xir Iy nong
d6 mdi chat trong dung dich sic ky khoang
100 ng/mL.

Khdo sdt dung méi chiét

Khao sat 4 hé dung méi chiét gom 1) ACN 80%

] 1 (Unknown)
Area: 28164008 counts Height: 7306008 con RT: 4.83 min

(a)

(b)

(c)

e
I

(d)

He¢ pha dong (1)

Hg¢ pha dong (2)

Hg¢ pha dong (3)

Hinh 2. Sic ky d6 cdac chdt nghién civu trong khdo sat diéu kién pha dong
a) 5-CHQ; b) 7-CHQ; ¢) 5,7-DCHQ; d) 5-CHQG; e) 5,7-DCHQG
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chtra 100 ppm Na2EDTA; 2) ACN 80% chua
0,1% HCOOH va 100 ppm Na2EDTA; 3) ACN
80% chitra 1% HCOOH va 100 ppm Na,EDTA va
4) ACN 80% chta 1% NH3 va 100 ppm
Na2EDTA. Két qua duoc trinh bay & Hinh 3.

Két qua ¢ hinh 3 cho thay dung méi 2 cho
hiéu suat thu hdi cao (88% - 97%) va 6n dinh
ddi voi tat ca cac chat, do d6 lua chon dung
moi 2 cho nghién ctru tiép theo.

Khdo sdt sé lan chiét

Thuyc hién chiét 1 14n va 2 1an theo diéu kién
da lya chon. Két qua khao sat cho théy hiéu suét
thu hdi dbi voi cac chit nghién ctru khi thyc hién
chiét 2 1an so v&i chiét 1 1an twong duong nhau.
Do d6, Iira chon chiét 1 1an cho xir Iy mau.

Tir cac két qua khao sat, diéu kién xtr Iy mau
duoc lya chon 1a: Can chinh xac khoang 5,00 g
mau thir d3 duoc ddng nhat vao ng falcon 50
mL. Thém chinh xac 10 mL ACN 80% chira
0,1% HCOOH va 100 ppm Na2EDTA. Lic xody
2 phit, sau d6 lic ngang 15 phit, siéu am 10 phut.
Gitr trong tiu dong ¢ nhiét do -20°C trong 30 pht.

140
120
100

8l

t chiét (%)
o

¢u sua
(o2}
o

Hi
N S
o o

5-CHQ 7-CHQ

Ly tam 6000 vong/phut trong 5 phut. Loc dich
n6i qua mang loc 0,2 pm.

Thim dinh phwong phdp

Do dac hiéu

Do dac hiéu cia phuong phap dugce danh gia
bang cach phan tich mau tring (mau nén thit), mau
chuan, mau tring thém chuan. Két qua ¢ Bang 2
va minh hoa ¢ Hinh 4 cho thay thoi gian luu ctia
pic cac chat phan tich trong mau tring thém chuin
¢ thoi gian luu twrong duong véi thoi gian luu cua
chting trong mau chuan (d6 sai léch nho hon 1%),
mau trang khong phat hién c6 chat nghién ciru. S6
diém nhan dang (Identification Points, IP) ctia mdi
chit bang 5 nhu s6 liéu ¢ bang 1 va ty 16 cudong do
ion dinh lugng/ion dinh tinh dap tmg yéu cau theo
quy dinh ctia tiéu chuan chau Au EC (2021/808)
[9]. Két qua nay cho thiy phuong phép phan tich
dat yéu cau vé tinh ddc hiéu.

Gioi han dinh lwong, gioi han phat hién

Tién hanh phan tich mau tring thém chuan &
cac murc néng do thép dan, xac dinh ty 1€ tin hi¢u
va nhiéu (S/N) dya trén phan mém cuia thiét bi véi

Tl

5,7-DCHQ

5-CHQG  5,7-DCHQG

mDM! =DM2 mDM3 mDM4

Hinh 3. Két qua khao sdt dung méi chiét (n=3)
Bdng 2. Ket qua danh gia do dac hiéu cua phwong phap

Thai gian luu (phut)

Ty I& cudng d6 ion dinh luong/ ion dinh tinh

Ko A ef Mau trang Mau trdng 1A o a
Chat phan tich Ma&u chuan thém M3u chuan thém B6 lech Yeucau  pinh gia
. . (%) (%)
chuan chuan

5-CHQ 4,67 4,67 0,20 0,17 -15,00 +25 Dat
7-CHQ 4,54 4,55 0,09 0,11 22,22 +30 Pat
5,7-DCHQ 4,98 4,98 0,79 0,77 -2,53 +20 Pat
5-CHQG 4,10 4,11 0,08 0,10 25,00 +50 Pat
5,7-DCHQG 4,17 4,16 0,11 0,13 18,18 +30 Pat
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s thi nghiém lap lai 6 1an. LOD va LOQ 1a nong
d6 6 ty 18 (S/N) 1an luot khoang 3 va 10. Két qua
cho théy gia tri LOD va LOQ cta ca 5 chat nghién
ctru déu 14 3,3 ngkgva 10 ng/kg.

Anh hwong nen mau

Anh huéng nén mau dugc danh gia dya vao
hé s6 ME (Matrix Effect). Tién hanh phan tich
dung dich hdn hop chuan pha trong dung méi va
dung dich chudn pha trong dich chiét ciia mau
trang Két qua gla tri ME (ty sO hé sd goc cua
dudng chuan chat phan tich trong dung dich nén
mau va hé s goc ctia dudong chuan chit phan tich
trong dung méi) & bang 3 cho thay phuong phap
¢6 anh huong nén mau tir -29,62% dén +52,94%,
do d6 can xay dung dudng chuan trén nén mau.

Khoang tuyén tinh

Thém hon hop dung dich chuan cua 5 chat
nghién ciru vao mau tring & cac mirc nong do
10; 20; 50; 80; 100 pg/kg twong tng voi nong
d6 dung dich phan tich 1an lugt 14 5; 10; 25; 40;
50 ng/mL. X Iy mau va tién hanh sic ky. Két
qua duoc trinh bay ¢ bang 3 cho thiy trong
khoang ndng d6 khao sat, dap tng phan tich
(dién tich pic) va ndng do co su twong quan
tuyén tinh chat ch& voi R? déu 16n hon 0,99, do
chéch nam trong khoang -6,57%-7,44%
(<15%) & tat ca cac muc nong do ddi véi ca 5
chat, dap tmg quy dinh cia AOAC 2016 [8].

Do lap lai va do dung

Do lap lai va do dung cua phuong phap dugc

blank - 5-CL1 (Unknown) 180.000/117.000 Da - sample 2 of 11 from DataSET1.wiff

Area: 1.13e+002 counts Height: 6.71e+001 cps RT: 4.94 min

1.00e4

5000.00

Inten...

227‘244 288 3.26 3.59 M,\,JL_gA' 542578

6.34 8.95

0.00 +

00 05 10 15 20 25 30 35 40 45
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Hinh 4. Sic ky @6 phan tich 5-CHQ ciia mau trang (a), mau trang thém chuan (b), mau chudn (c)

Inten...

Intens...

Time, min

std100 - 5-CL1 (Unknown) 180.000/117.000 Da - sample 4 of 11 from DataSET1.wiff
Area: 2.58e+007 counts Height: 1.13e+007 cps RT: 4.67 min

467
1.00e7

5.00e6

0.00 +

00 05 10 15 20 25 30 235 40

spk100 - 5-CL1 (Unknown) 180.000/117.000 Da - DataSET3.wiff
Area: 1.17e+007 counts Height: 5.89e+006 cps RT: 4.68 min
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Bing 3. Két qua danh gid ME%, khodng tuyén tinh cia phirong phép

Khoang tuyén tinh

Chat phan tich MES Phuong trinh héi qui Do chéch (%) R?
5-CHQ 52,94% y=234364x-242925 4,30 dén 4,48 0,9966
7-CHQ 10,29% y=14824x-6455,8 1,45 dén 2,17 0,9999

5,7-DCHQ 23,41% y=15107x+134429 6,48 dén 3,06 0,9975
5-CHQG -23,88% y=4592,8x-11916 6,57 dén 4,87 0,9996
5,7-DCHQG 129,62% y=2054,9x+743,52 5,80 dén 7,44 0,9988
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Bdng 4. Két qua danh gid dé thu hoi (R%) va
do lap lai (RSDr %) cua phwong phap

Chat phan R% RSD: %
tich
5.CHQ 97,83%-100,05% _ 8,62%-9,99%
7-CHQ 96,32%-106,65% _ 5,68%-6,62%
5,7-DCHQ 95,72%-9928% _ 6,91%-9,79%
5-CHQG 89,45%-100,30% _ 6,54%-8,29%
5,7-DCHQG 93,07%-99,87% _ 5,74%-9,54%

danh gia théng qua gia tri d6 1éch chuin tuong
d6i RSDr% va do thu hoi R% khi phan tich mau
trang thém chuan. Mau tring dugc thém chudn
0 cac mirc ham lugng 1a 10; 20; 100 pg/kg. Tién
hanh phaén tich lap lai 6 1an & m&i muc ndng do.
Két qua ¢ bang 4 cho thdy phuong phap c6 do
thu hoi va do 1ap lai dap tmg theo y€u cau cua
AOAC [8] (d6 thu hdi trong khoang 60-115%,
RSD<21% tai mirc ndng d6 10 pg/kg va do thu
hoi trong khoang 80 - 110%, RSD<15% tai mtrc
ndng do 20-100 pg/ke).

Tir két qua tham dinh phuong phap thu duoc
& trén cho thy phuong phép xay dung dugc dap
img yéu cau vé& d ddc hiéu, do ding, do chinh
xac, c6 d¢ nhay va khoang nong do lam viéc phu
hop dé ap dung phan tich mau trong thuc té.

Ung dung

Phuong phap da duoc ung dung dé xac
dinh du lugng 5 chit nghién ciru 5-CHQ, 7-
CHQ, 5,7-DCHQ, 5-CHQG, 5,7-DCHQG
trong 18 mau thit (Ion, ga, bo) duoc thu thap
ngau nhién trén thi truong Ha Noi va Thai
Nguyén. Két qua cho thiy trong 18 mau thit,
khong c6 mau nao phat hién dwong tinh véi
cac chat nghién ctru (voi LOD 1a 3,3 pg/kg).

Ban lugn

Phuong phap LC-MS/MS dugc lga chon
trong nghién ctru nay ¢6 vu diém vuot trdi vé do
nhay va d¢ dac hi¢u, cho phép dinh luong déng
thoi 5 chat gdm 3 chat nhom halquinol va 2 chét
chuyén hoa chinh trong nén méu thit. So sanh
v6i cac nghién ctru trude day chi dinh lugng
dugc 2 chat (5-CHQ va 5,7-DCHQ) [6, 10] hodc
4 chat (5-CHQ, 5,7-DCHQ, 5-CHQG, 5,7-
DCHQGQ) [5], phuong phap xéy dung dugc con
phan tich thém chat 7-CHQ - ddy 1a chat c6 trong
halquinol do qua trinh clo hoa 8-hydroquinolin.
Do nhay cua phuong phéap trong nghién ctru voi
LOD va LOQ lan luot 14 3,3 pg/kg va 10 pg/kg,

dap g yéu cau khi phan tich mau ¢ muc gidi
han du luong t6i da do JECFA khuyén nghi [7].
Gia tri LOQ thu dugc ctua phuong phap tuong
dong voi nghlen ctru cua Lee Tae Ho va cong su
[5] trén nén mau thit, nhung thip hon so véi
nghién ctru trén nén mau gan 1420 pg/kg [10].

Phén tich du lugng trong nén miu phtc tap
bang LC-MS/MS thudng uu tién str dung chudn
ndi, dic biét la chuan nodi déng vi, nham hiéu
chinh anh hudéng nén va sai s hé théng. Tuy
nhién, trong mot sb truong hop khong co chuin
noi phtt hop, phuong phap ngoai chuan két hop
dung chuan trén nén mau da duge ap dung [5,
6]. Trong nghién ctru nay, duong chuan duoc
xdy dung trén nén mau thit nham giam thiéu
anh huong nén. Két qua tham dinh cho thiy do
chéch tir -6,57% dén 7,44%; @6 thu hoi ndm
trong khoang 89,45-106,65% va do 1ap lai co
RSDr nam trong khoang 5,68%-9,99% 601 voi
ca 5 chat nghién ctru, dap tmg yéu ciu cia
AOAC ¢ muc nong do nghién ctou [11].

Qué trinh xtr Iy mAu phan tich clia nghién ctru
duoc thuc hién kha don gian, nhanh, kinh té, ¢ thé
thuc hién ¢ hau hét cac phong thi nghiém. So véi
nghién ctru khac, yéu cau str dung cot chiét pha ran
[10] dt tién hon va yéu cau dung cu phic tap. Diéu
kién xtr Iy mau twong ddng v6i nhém nghién ctiru
Han Quoc véi hidu suét dat dugc tir 88,33%-
97,53% so voi 87,18%-106,84%, nhung do chinh
xac v6i RSD dat dugc tir 0,4%-6,8% thip hon so
v6i 3,05-15,62% dbi voi 5 chat phan tich [5]. Do
thu hdi cia nghién ciru cao hon so véi xir Iy mau
bang chiét pha rin chi dat khoang 57% [10].

Tai Viét Nam da c6 quy dinh khong stir dung
khang sinh tron cung thirc an trong chin nudi véi
muc dich tang trong, ma chi dugc st dung dé
diéu tri dy phong, diéu tri bénh theo don nham
giam nguy co khang thudc [11]. Két qua cua
nhom nghién ciru ¢ Brazil da chung minh st
dung halquinol c¢6 thé gay nguy co khang khang
sinh chéo trén ngudi va vat nudi [3]. Diéu nay
cho thay viéc kiém soat du lugng halquinol trong
thuc pham 14 can thiét. Két qua phan tich mau
thuc, Molognoni va cong su [12] da xac dinh
duoc su c6 mat cua 5-CHQ va 5,7-DCHQ co6
trong mét s6 mau thirc dn chin nuéi, mau c6 ham
lwong halquinol cao nhét 1én téi 19 mg/kg thirc
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an. Phan tich cac mau thyc pham (thit, ¢4, gan)
thu thap tai Han Qudc chua phat hién mau dwong
tinh v&i cac halquinol [8]. Nghién ctru nay da ap
dung phuong phap xay dung dugc phan tich 18
mau thit gém thit ga, thit lon, thit bo thu thap tai
Ha Noi va Thai Nguyén, két qua khong phat hién
mAu ndo duong tinh véi cac halquinol va cac chét
chuyén hoa nghién ctru. Tuy nhién, do s6 luong
mau con han ché nén nghién ciru s& tiép tuc phan
tich véi cd mau 16n hon, da dang loai mau va léy
mau & nhiéu noi khac nhau dé ¢6 thé danh nguy
co ton du ctia halquinol trong thuc pham, bao vé
nguoi tiéu dung.

Két lvéan

Nghién ctru da xay dung dugc phuong phap
LC-MS/MS xéc dinh du lugng 3 chit nhom
halquinol diing phé bién trong chan nuéi la 5-
CHQ, 7-CHQ, 5,7-DCHQ va 2 chat chuyén hoa

chinh ctia chung 12 5-CHQG, 5,7-DCHQG. Mau
thir dugce xir Iy nhanh, don gian voi d6 thu hdi cao.
Phuong phap di dugc tham dinh dap mg theo
yéu cau cia AOAC vé do dic hiéu, d6 dung, do
chinh x4c, khoang tuyén tinh voi do nhay cao
(LOD 1a 3,3 pg/kg). Phuong phap da ung dung
phan tich 18 mau thit (Ion, ga, bd) ching t6 tinh
kha thi cia phuong phép trong thuc tién. Két qua
chua phat hién du luong cta halquinol va chuyén
hoa cua chiing trong cac mau nghién ctru do d6
can tiép tuc img dung phuong phap phén tich cac
chat nghién ctru trong s6 luong mau nhiéu hon va
¢6 thé mo rong sang ddi twong mau 1a phi tang
(gan, than), sira, trimg, ... phuc vu kiém soat chat
luong thye phim luu hanh trén thi trudng.

Xung dét loi ich
Khong.
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