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Tom tit

K¥ thuét sic ky long khdi phd hai 1an (LC-MS/MS) di duoc tng dung nham phéin
tich dong thoi 4 khang sinh co tic dung diét cdu tring monensin, dimetridazole,
sulfadimethoxin, sulfadimidin trén nén thic an chin nudi. Nghién ctru sir dung pha dong
gém 2 kénh: Kénh A (dung dich acid formic 0,1%; amoni format 10 mM) va kénh B
(MeOH; acid formic 0,1%; amoni format 10 mM) v&i cot sic ky pha dao Agilent Eclipse
Plus C18 (2,1 x 1,5 mm, ID 3,5 um) cho thoi gian phén tich ngéan, trong 10 phut xac dinh
dugc ddng thoi bdn khang sinh c6 tac dung diét cau tring. Phuong phap c6 gidi han phat
hién va gidi han dinh lugng cho ca 4 chat twong tmg 1a 15,0 va 45,0 ug/kg. Khoang tuyén
tinh ctia phuong phap dugc xay dung trong khoang tir 45 - 1.500 pg/L. Phuong phap dugc
tham dinh cho d6 chinh x4c cao, hiéu qua va dugc 4p dung vao phan tich cac mau thirc an
chédn nudi dang dugc luu hanh trén thi truong Ha Noi.

Tir khoa: Monensin, Dimetridazole, Sulfadimidin, Sulfadimethoxine, cau trung, LC-MS/MS.

1. DAT VAN DE

Cau trung 1a mdt loai bénh phé bién trong chan nudi, dac bi¢t 1a trong chan nudi gia
cam. bé phong ngtra va diéu tri bénh nay, cac khang sinh diét cau trung da dugc su dung
nhu thudc hodc phu gia trong thirc dn chin nudi [1]. Tuy nhién, mot s6 nha san xuat da lam
dung khang sinh trong chan nuéi dan dén van con du lwong khang sinh vugt mirc cho phép
trong cac san pham c6 ngudn gdc tir ddng vat nhu thit, tring, sita... gdy anh hudng tdi st
khée con nguoi [2]. Vi vay, viéc xac dinh ham lugng khang sinh trong thirc dn chan nubi
dong vai trd quan trong. Hién nay, Viét Nam chua c6 quy dinh vé ham luong cac khang
sinh trong thtrc dn chan nudi, tuy nhién ham luong khang sinh ton du tdi da trong cac san
pham tir dong vat duoc quy dinh trong Thong tu 24/2013/TT-BYT [3] va Thong tu
10/2016/TT-BNNPTNT [4].
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Hién nay, nhiéu phuong phép khac nhau da dugc st dung dé xac dinh riéng r& bén
khang sinh monensin, dimetridazole, sulfadimethoxin, sulfadimidine trong nén mau thirc
an chian nudi gdm: phuong phap dién hoa [5], phuong phap dién di mao quan [6], phuong
phap sdc ki [7-8]. Tai Viét Nam hién nay chua c6 nghién ctru ndo vé xac dinh cac khang
sinh ndy, dic biét bang phuong phap sic ky 1ong khdi phd hai lan (LC-MS/MS). Trong
nghién ciru ndy phuwong phap LC-MS/MS di dugc lya chon dé xac dinh dong thoi bon
khang sinh trong mau thirc an chin nudi nham gdp phan vao phat trién cac quy trinh dinh
luong khang sinh diét cau tring mot cach nhanh chéng, hiéu qua.

Nghién ctru nay tip trung nghién ctru tdi wu quy trinh phén tich dong thoi 4 khang
sinh gdm monensin, dimetridazole, sulfadimethoxin va sulfadimidin. Trong d6, cac dung
méi chiét va mot sd bude 1am sach duge khao sat dé loai bo anh hudng cua nén miu dén
qué trinh phan tich. Cac diéu kién phan tich duoc t6i uu hoa tu dong trén hé théng LC-
MS/MS cho dir liéu vé manh phd va diéu kién phan tich trong tng.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Poi twong nghién ciru

Dbi tugng ciia nghién ctru nady gom chét phan tich 1a 4 khang sinh c6 tic dung diét
cAu trung monensin, dimetridazole, sulfadimethoxin, sulfadimidin va mau thic dn chin
nuoi.
2.2. Héa chit va chit chuin

Tat ca cic hoa chat déu thudc loai tinh khiét phan tich (PA) bao gém: Chuin
monensin, dimetridazole, sulfadimethoxin, sulfadimidin (LGC) véi do tinh khiét > 98,0%.
Mot s6 hoa chat khac: Nudce cat hai 1an khtr ion, methanol, acetonitril, acid formic, amoni
format, bot lam sach PSA, bot lam sach Cis, MgSO4, NaCl, CH3COONa.
2.3. Thiét bi, dung cu va héa chit

Hé thong sic ky long SCIEX Exion LC 20AD ghép ni detector khéi phd AB SCIEX
Triple Quad 6500+ véi phin mém Analysis version 1.7. Cot sic ky pha dao Agilent
Eclipse Plus C18 (2,1 x 1,5 mm, ID 3,5 um) va tién cot twong tng. Ngoai ra, nghién ciru
sir dung mot s thiét bi, dung cu théng thuong trong phong thi nghiém.
2.4. Phwong phap phan tich
2.4.1. Mdu nghién ciru

Pbi turong nghién ctru: 9 mau thire an chin nudi (5 mau dang bot va 4 miu dang
vién) cho gia cam va 4 mau phy gia thirc dn chin nudi dwoc mua ngau nhién tai chg Long
Bién va cho Phung Khoang.

Mau tring: Ap dung quy trinh phén tich da dwoc Iya chon va tién hanh mot sé mau
khong chira thanh phan khang sinh nghién ctru. Chon mau trang 1a mau khong c6 tin hiéu
tring voi thoi gian luu cta chat phan tich.
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2.4.2. Quy trinh phan tich

Khao sat va tdi uvu héa quy trinh phén tich trén khéi phd: Cac diéu kién phan tich
khéi phd duoc t6i wu hoa tu dong trén thiét bi Triple Quad 6500+ cta hing AB SCIEX véi
dung dich hdn hop chuin céc chat phan tich c6 ndng d6 500 pg/L.

Trén co sé tham khéo tai li€u [7, 9], quy trinh chiét va 1am sach mau duoc lya chon
nhu sau: Mau dugc cin 2 g vao dng ly tim 50 mL, thém chuin ¢ ndng d6 500 pg/kg, sau
d6 b6 sung thém 5 mL nudc cat va 30 mL dung moi ACN. Sau khi rung siéu 4m 15 phit,
méu duoc thém hdn hop mudi chiét (1,5 g NaCl va 6,0 g MgS04), lic déu va ly tim trong
5 phut vé6i toc d6 6.000 vong/phat. Ly 1 mL dich ndi phia trén cho vao éng d-SPE (gom
0,05 g Cis, 0,2 g MgSOy), tién hanh ly tdm trong 5 phit véi toc d6 13.000 vong/phut. Dich
chiét ndi phia trén dugc phan tich trén thiét bi LC-MS/MS. Trong do, loai va thé tich dung moi
chiét, chat hép phu Iam sach s€ dugc khao sat dé lua chon diéu kién tdt nhat.

2.4.3. Danh gia phwong phap

Tién hanh danh gid phuong phap di tdi uu thong qua cac thong sb co ban gom: do
dic hiéu; duong chuén; gi6i han phat hién va dinh luong; d6 chum thong qua do lap lai, do
tai lap nodi bd va do ding thong qua d6 thu hoi. Cac két qua duoc danh gia so sanh véi cac
quy dinh cia AOAC [10].

3. KET QUA VA BAN LUAN

3.1. Khio st diéu ki¢n phan tich trén thiét bi sic ky

Qua tham khao cac tai liéu [5-6] két hop véi viéc tién hanh khéo sat, diéu kién sic ky
dé phan tich dong thoi bén khang sinh duoc lua chon nhu sau:

- Pha dong gom kénh A: acid formic 0,1%; amoni format 10 mM va kénh B:

MeOH; acid formic 0,1%; amoni format 10 mM

- Tbc @6 dong: 0,5 mL/phit

- Thé tich tiém méu: 10 pL

- Chuong trinh gradient (Bang 1)

Bing 1. Chuong trinh gradient phan tich cdc chat khang sinh

Thoi gian Pha dong
(phut) Kénh A Kénh B
0,00 95% 5,0%
2,30 95% 5,0%
8,00 0% 100%
8,01 95% 5,0%
10,00 95% 5,0%
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Két qua sic ky phan tach dong thoi 4 khang sinh khi sir dung hé pha dong t6i wu
duoc thé hién trong Hinh 1 va cac thong sb toi uu ty dong trong phan tich dugc trinh bay

:
trong Bang 2.
l PD MeOH(dem) H20(Dem) - Sultadimidine ! (Unknoy 3 000/124.000 Da - sample 10 of om DataSET l PO :; j-m)- Jam) - Monensint (Uni 093 4000 0 Os - sample 10 of 11 from DataSET1 W
Area ©.82e+008 counts Height :57.-oaew RT 4 min 31: ...q 2.0 73 s RT: 8 g,”
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2600 Sulfadimidin
30e%
a P
a “
3 S 20es
g £
% 1008 g 1565
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. PO MeOH(dem}- H20{Dem) - sulladimethaxine (Uninown) 311,000/128.000 Da - sample 10 of 11 froen DataSt r l PO MeOtidem)- H20(Dem) - Demitricazcle (Uninown) 142.042:81 048 Da - sample 10 of 11 fom DataSET1
Area: 8 819+00% co 2 ¥: 4.72 min Ares 9 154+004 oo aht 3 08e+004 cp

T 4.45 min

Sulfadimethoxin 4o Dimetridazole
2 § 2004
e £ s

- Time, min

Hinh 1. Sic ky dé ciia cdac chdt phan tich tai nong dé 40 ug/L

Bing 2. Két qua phan tich manh va diéu kién toi wu ciia cdc chat phan tich

Chit phén tich Minh me (m/z) Manh con (m/z) CE (eV)
311 156" 15,0
Sulfadimethoxin

311 218 15,0
279 124" 29,0

Sulfadimidin
279 92,0 33,0
693,4 675,7 55,0

Monensin

693,4 461,3 69,0
142,1 95,1 35,0

Dimetridazol
142,1 81,0 31,0

(Ghi chii: “*” Manh dinh luong )

3.2. Khio sat diéu kién chiét miu
3.2.1. Khao st dung dich chiét mau

Cac mAu tring duoc thém hén hop chuin khang sinh ¢ ndng do 500 pg/kg. Sau do,
tién hanh khao sat cac dung moi chiét gdbm acetonitril, methanol, acetonitril/acid acetic 2%
va duoc thuc hién 1ap lai 03 1an. Két qua d6 thu hdi trung binh dwoc trinh bay trong Hinh 2.
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D6 thuhdi (%)

88%
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Monensin Dimetridazol . Sulfadimidi

Dung moi chiét
ACN =MeOH OACNAce

Hinh 2. Két qua khao sdt cdc loai dung méi chiét mau

Tur két qua d6 thi Hinh 2, quy trinh chiét véi dung moi ACN cho d6 thu hoi cao nhat
trong cac dung moi chiét, do thu hdi dbi v6i dimetridazole (88%), monensin (95%),
sulfadimidin (66%) va sulfadimethoxin (82%). Do vay, dung méi ACN duogc lua chon cho

khao sat tiép theo.

3.2.2. Khado sat thé tich dung dich chiét mau

Tién hanh khao sat thé tich dung mo6i ACN khac nhau tai 10,0; 20,0; 30,0 mL va
duogc thyc hién lap lai 03 lan thu duoc két qua nhu trong Hinh 3. Tu két qua thu dugc, do
thu hoi dbi v6i 10,0 va 20,0 mL déu thap hon thé tich chiét 30,0 mL (trén 80% véi tat ca

cac chat khang sinh). Vi vay, thé tich chiét t6i uu 1a 30 mL ACN.

120.0%

100.0%

80.0%

60.0%

Do thu hoi (%)

40.0%

20.0%

0.0%

Thé tich ACN (ml)

Q10 ml
220 ml
@30 ml

Hinh 3. Két qua khdo sdt thé tich dung méi chiét

3.2.3. Khdo sat diéu kién lam sach mau

Chat hap phu co vai trd loai bo céc tap chit c6 trong nén miu, gitip giam anh huong

ctia nén mau dén qua trinh phan tich cac chét trén thiét bi. Chat hap phu Cis va PSA duoc

lua chon khao sat voi khdi luong khéac nhau va 0,15 g MgSOa. Két qua thu hdi duoc thuc

hién 1ap lai 03 14n va thé hién trong Hinh 4.
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Hinh 4. Két qua khdo sdt cdc chdt hap phu lam sach mau

Tur két qua khao sat cho théy, sau khi tién hanh lam sach v&i PSA cho d6 thu thép
v6i sulfadimethoxine (38%). Trong khi sir dung 0,05 g Cs da cho do thu hdi cao véi hau
hét cac chat khéang sinh (trén 80%). Chinh vi vay, chét hép phu Cis dugc lua chon dé lam

sach dich chiét trude khi tién hanh phan tich trén thiét bi LC-MS/MS.

Trén co s& két qua khao sat, quy trinh lya chon nham phan tich dong thoi 04 khang

sinh dugc trinh bay trong Hinh 5.

Thém 5,0 mL

Can 2.0 fittoeent 2 o ‘Thém 30,0 mL ACN,
Ml s > —=>| lac vortex 2 phut sau dé

mau lac vortex 2 rung siéu am 15 phut

Lay 1,0 mL dich
chiét vao ong d-
SPE c6 chira
0,05g C;sva0,2 g
MgSO,, lac vortex

1 phut

phut
|
N
Thém,hcx)r‘l hop mudi
chiét gom 1,5 g A
NaCI va 6,0 g Ly tm. 6000
.S¢  —>| vong/phut —>
MgSO, sau d¢ lac trone 5 ohit
vortex khoang 2 £-P
phut
I
\4
Ly tam Lay khoang
13000 600 uL dich | Phan tich trén he
vong/phut chiet vao lo thong LC-MS/MS
trong 5 phut dung mau

Hinh 5. Quy trinh xit Iy mdau lra chon trong nghién ciru
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3.3 Panh gia phuwong phap
3.3.1. B¢ dac hiéu

bénh gia d6 dac hi¢u cua phuong phap thong qua cac ti€u chi sau:

- Tinh s6 diém IP: Qua Bang 2 cho thay, dya trén manh me va s6 manh con ctia cac
chat phan tich, s6 diém IP cua ting chit déu bang 4, dat yéu cau phan tich khéi phd LC-
MS/MS.

- Tién hanh phan tich mau tring, miu thém chuan tai mac 20 pg/L. Két qua thu dugc
cho thiy, trong sic ky dd cua mau tring (Hinh 6) khong xut hién pic trong khoang thoi
gian luu ctia chat phan tich nhu trong mau thém chuan. Mau chuin va miu thém chuén ¢
pic cua chit phan tich ¢ thoi gian chénh 1éch nhau khéng qua 5%, ching t6 phuong phap

c6 d0 dac hiéu cao.

I Monensin PSS Dimetridazole

Sulfadimethoxin . o Slllfadixllidin

Hinh 6. Mot s6 sdc ki do ciia két qua déanh gia dé dic hiéu ciia cdc chdt phén tich
3.3.2. Gioi han phat hién va gioi han dinh luong
Dua trén ty s6 tin hiéu/ nhiéu nén cia cac dung dich thém chuén, gi61 han phét hién
va gioi han dinh lugng cta cac chét phan tich duogc thé hién trong Bang 3, Hinh 7 va
Hinh 8.

Bing 3. Két qua giGi han phat hién, gidi han dinh heong

Chit phan tich LOD (ug/kg) LOQ (ug/kg)
Sulfadimethoxin 15,0 45,0
Sulfadimidin 15,0 45,0
Monensin 15,0 45,0
Dimetridazole 15,0 45,0
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|, Monensin Dimetridazole

4. Sulfadimethoxin . Sulfadimidin

et

Hinh 7. Sic ky d6 tai mirc LOD cuia cdc chat phén tich (15,0 ug/kg)

002 o s 36 paa) 254 150,108 800 0 10 Sufarmencaceis 3 hom Samrie 13 (5280) of Gar SET1 w8 Forom Speny o]
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i 1% 3

£ E 1T TR K¢
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Hinh 8. Sic ky dé tong ciia cdc chdt phan tich tai 45,0 ug/kg
3.3.3. Puong chudn va do tuyén tinh
Tién hanh xay dung dudng chuan vdi cac diém chuan khoang tir 45 - 1.500 pg/L.
Theo két qua (Bang 4), cac dudng chuin déu co hé sb twong quan tuyén tinh (R?) > 0,995
va d6 chéch < 15%.
Bing 4. Phirong trinh dieong chudn cia cdc chdt phan tich

Chit phén tich Phuwong trinh dwong chudin R?
Sulfadimethoxin y =2,0.10% + 3,5.10* 0,9998
Sulfadimidin y=1,810°x + 1,5.10° 1,0000
Monensin y=1,3.10°x + 1,5.10° 0,9996
Dimetridazole y=2,3. 10’k + 7,4.10° 0,9995
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3.3.4. D$ thu hoi

Nghién ctru tién hanh phan tich trén nén miu tring thém chuan tai 3 mac ham luong
0,15; 0,75; 1,2 mg/kg. Mdi mirc ham lwong duogce tién hanh lam lip lai 06 lan. Két qua do
thu hoi duoc tom tit trong Bang 5.

Bing 5. Két qua danh gid do thu héi trén mau trdng

Chit phan tich Mitc thém (mg/kg)  Df ’(’,,’/3 hoi RSD (%)
0,15 84,2 1,6
Sulfadimethoxin 0,75 88,8 4.4
1,20 85,6 2,4
0,15 81,7 1,0
Sulfadimidin 0,75 93,3 2,5
1,20 86,5 1,9
0,15 94,7 4.4
Monensin 0,75 106,5 2,7
1,20 104,3 2,4
0,15 101,3 3,2
Dimetridazole 0,75 96,8 1,8
1,20 87,6 4,4

Cac két qua thu duogc tir Bang 5 cho thiy do thu hdi cia bon khang sinh twong d6i
cao (> 80%) va dap ung yéu cau theo AOAC [8].

3.4. Phan tich miu thye té

Quy trinh phén tich t6i wu da dugc ap dung dé phan tich dong thoi 04 khang sinh
trong 13 mau dugc mua ngau nhién trén thi trudng Ha Noi.

Két qua phén tich cho thdy 12/13 miu thirc in chin nudi déu khong phat hién chat
phén tich va 1 mau phu gia thirc an chan nudi phét hién chat phén tich sulfadimidin (2,3 pg/kg)
va sulfadimethoxin (7,05 x 10* pg/kg). Két qua cho su sai khac so véi trén nhan 1a 12,8%.
Séc do cia mau phu gia thirc dn chin nudi duoc trinh bay trong Hinh 9.

Mau phu gia TAGN - sulfadimethoxine (Stand... Mau phu gia TACN - Sulfadimidined {Stand:
Area: 4.580+005 counts Height: 1.45e+005 cp... Area: 6.40e+005 counts Height: 2.09e+005 cj
472 4.43
Sulfadimethoxin Sulfadimidin

o & 15e8
2 10851 o =
= =
£ £ 10e5
T 5.0e4 T
I= £ 50e4/]

00 7.188.18 00 0.80 279, 413 | 495672 BT _AB.T

T 2 : 8 2 To 2 4 & 8
Time, min Time, min

Hinh 9. Sdc ky d@6 phan tich mau phu gia thire dn chdn nudi
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Két qua phan tich cho thdy 12/13 mau thirc an chin nudi déu khong phat hién chat
phan tich va 1 mAu phu gia thtrc dn chin nudi phat hién chét phén tich sulfadimidin (2,3 pg/kg)
va sulfadimethoxin (7,05 x 10* pg/kg). Két qua cho sy sai khac so v6i trén nhén 13 12,8%.

4. KET LUAN

Nghién ctru di thanh cong trong viéc xdy dung quy trinh xac dinh dong thoi 4 khang
sinh ¢6 tac dung diét cau trung monensin, dimetridazole, sulfadimethoxin, sulfadimidin
trén nén thirc an chin nudi mot cach nhanh chong, hiéu qua va ap dung dé phan tich 13
mau thie an chan nuéi duge luu hanh trén thi truong Ha Noi. Nghién ctru 14 co s va tién
dé dé dinh hudng phat trién phuong phap xac dinh luong ton du cac khang sinh cé tac

dung diét cAu tring trén gia sic, gia cam.
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Abstract

Liquid chromatography tandem mass spectrophotometry (LC-MS/MS) has been
developed for simultaneous determination of four antibiotics which have coccidiicidal
effects including monensin, dimetridazole, sulfadimethoxin, and sulfadimidine in feed
samples. The research conducted by using mobile phase A (0.1% formic acid solution; 10 mM
ammonium formate) and phase B (MeOH; 0.1% formic acid; 10 mM ammonium formate)
with CI18 reversed-phase chromatography column (2.1 x 1.5 mm, ID 3.5 pm)
simultaneously and successfully identified these four antibiotics in a short time about 10
minutes. The method detection limits and quantification limits for all analytes were 15.0
and 45.0 pg/kg, respectively. The calibration curve of the method was in the range of 45 -
1,500 pg/L. The method was validated for high accuracy, efficiency and applied to analyze
the feed samples on the Hanoi market.

Keywords: Monensin, Dimetridazole, Sulfadimidine, Sulfadimethoxine, coccidiosis,
LC-MS/MS.
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