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Tom tit

Ton du khéang sinh trong thit va san phém dong vat la mot trong nhiing van dé dang nhan dugc
su quan tam cua ca xa hoi vi nhiing anh hudng va nguy co ma n6 gay ra cho sttc khoe con nguoi,
dic biét 1a tinh trang khang khang sinh. Hién nay c6 rat nhiéu loai khéng sinh dang duoc sir dung
trén thi truong voi nhiéu dic tinh sinh hoc va hoa hoc khac nhau. Do dé, viéc giam sat, theo doi cac
chat ton du trong thit va san pham dong vat thong qua kiém nghiém mau 1a viéc lam can thiét. Cac
phuong phap sic ky 1ong, ELISA trong thoi gian qua 1a phuong phap duge nhiéu phong thir nghiém
su dung dé thuc hién phan tich mau tim nhitng chit, nhom chat ton du cu thé. Hién nay, k¥ thuat
Khdi pho thoi gian bay (Time-Of-Flight - TOF) 1a mot phuwong phap maéi, hién dai co do chinh xac
khdi cao d3 dugc mot sb phong xét nghi¢m tng dung dé thyuc hién kiém nghiém sang loc, phat hi¢n
céc chat, nhom chét t6n du trong thuc pham. Trong nghién ctru nay, chung toi sir dung hé thdng sic
ky long ghép nbi tir cyc thoi gian bay (UPLC-QTOF-MS) dé kiém nghiém sang loc, phan tich ton
du khang sinh, chat cam khac nhau thudc cac nhom nhu Sulfonamid, Qumolone Tetracychne Beta-
Agonist... va mdt sb loai doc td khac trong mau thit heo, thit ga, thit bo, ca. Két qua budc dau thuc
hién kiém nghiém sang loc d6i voi 93 mau khao sat duoc thu thap ngau nhién da phat hién ton du
mdt sb loai khéng sinh nhu Amoxicillin, Cefalexin va Ampicillin.

Tie khoa: Giam sat, ton du, khang sinh, thit, ca, QTOF-MS.
1. PAT VAN DE

Tir nam 1928, khang sinh da dong mot vai tro rat quan trong trong su phat trién ctia con ngudi,
trong viéc diéu tri nhiéu loai bénh ma trude kia c6 thé gy tir vong. Ngay nay khang sinh duoc st
dung rat rong rai, khong chi trong tri bénh cho con ngudi ma con dung nhiéu trong chan nudi va
thuy san, voi muc dich phong, tri bénh va kich thich tang truéng. Tuy nhién, viéc lam dung thude
khang sinh, ca trong diéu tri va chan nudi di gay ra nhiéu hé luy x4u, nhu xuat hién vi khuan khang
khang sinh, ton du cac chét va chit chuyén hoa c6 kha ning gy bénh, giy ung thu voi con nguoi.
Viéc tim soat, kiém soat ton du khang sinh trong san pham dong vat dung lam thuc pham da dugc
sw quan tim cila cac co quan ban nganh nhu BO Y té, B Nong nghiép va phat trién nong thén qua
hang loat cac Chi thi, Quyét dinh va Théng tu [1,2].

Do c6 hang tram loai khang sinh khac nhau da dugc cac nha khoa hoc nghién ctru va dua vao

su dung va cac phu:omg phap phan tich thong dung hi¢n nay (ELISA, HPLC, LC- MS) chi ¢o thé
phan tich 1 nhém chat nhat dinh nén c6 kha ning bé qua mau nhiém khang sinh. Phuong phap sir
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dung thiét bi sic ky léng siéu hiéu ning ghép nbdi detector khoi phd tir cuc thoi gian bay (UPLC-
QTOF-MS), két hop véi co so dit liéu vé nhiéu loai khang sinh khac nhau, c¢6 thé giai quyét duoc
diéu nay. Dit liéu thu dugc c6 d6 phan giai cao, 1én dén 45000 FWHM (Full Width at Half Maximum
- Do rong tai % chiéu cao peak) va d6 chéch khdi nho, dén duéi 2 ppm [3] glup phat hién chinh xac
cac chét chua biét. Nhing thiét bi st dung k¥ thuat nay trong nhufng nam gan day dugc st dung
nhiéu trong cac hoat ddng nghién ctru, xac dinh cau tric, tim cac chat méi trong thyc pham [4,5]
hay trong cac loai thao dugc [6,7]. Trong nghién clru nay, chung t6i st dung h¢ may UPLC-ESI-
QTOF-MS dé phan tich sang loc ton du khang sinh trong cac mau san pham dong vat. Phuong phap
da duoc thdm dinh va cho két qua dang tin cay.

2. NOI DUNG, NGUYEN LIEU VA PHUONG PHAP

2.1. N§i dung nghién ctru

Thu thap mau san phém dong vat, thuy san (thit heo, ga, trau, bo, cd) tir cac cho tai dia phuong.
Mau duoc phan tich béng UPLC-QTOF-MS. Dit liéu thu duge duge so sanh véi Co sé dit liéu thude
thii y (Vet Drugs Personal Compound Database and Library - Vet Drugs PCDL) d¢ tim ra cac chét
khang sinh c6 thé c6 trong mau.

2.2. Phuwong phap nghién ciru
2.2.1. Thu thdp mdu

Mau dugc 14y ngiu nhién tir cho tai dia phuong sau d6 mau duoc xay nhuyén dong nhét va duogc
bao quan trong diéu kién -20°C. Trudc khi thuc hién phan tich, mau dugc dua dén nhiét do phong.

2.2.2. Quy trinh phan tich bang UPLC-QTOF-MS

Mau duoc phén tich nhu sau: [8] Hai (2) gam mau duoc tach chiét bang 5 mL acetonitrile. Dich
chiét duoc lam sach bé“mg bot C18, sau do6 duoc loc bﬁng mang loc 0,22 um va dugc ti€ém vao may.
Thiét bi st dung bao gom:

- May sic ky 16ng siéu hiéu nang (UPLC)

- Detector khdi phd: Tt cuc (Triplequad) - Thoi gian bay (Time-of-flight)

- May tinh v6i hé thdng dir liéu vé khdi phd cua céc chat khang sinh.

Piéu kién phan tich: Cot sac ky str dung 1a cot Eclipse Plus C18 RRHD 1,8 pm, 3,0 x 150 mm.
Pha dong gém H,0/0,1% acid formic va acetonitrile, phan tich theo ché do gradient, v&i acetonitrile
5% trong 1 phut, tang 1én 50% tai phut thu 5, 1én 95% tai phut thtr 9 va dugce gitt trong 5 phit. Thot
gian phan tich 1 mau 1a 20 phat. Téc d6 dong 1a 0,3 ml/phut va cot sic ky duge giir tai 40°C. Thé
tich mau duoc tiém vao 1a 5 ul. Mau duoc phan tich tai ché d6 ion hoa phun dién tir duong (+ESI —
positive Electrospray Ionization), véi nhiét 6 khi 1a 200°C, téc do 10 I/phit. Khoang khéi pho tir
50 dén 1000 m/z, tai 3 mirc nang luong ban pha 0, 10 va 40 eV. Trude mdi 1an phan tich miu, may
dugce hiéu chuan khéi (tune) béng dung dich chuan da duoc chuin bj sin vai cac chit co m/z tir 118
dén 1521,97. Trong qua trinh phéan tich, dung dich hi¢u chuén lién tuc dugc phun vao bd ion hoa
cung voéi mau. Cac phé duogc lya chon 1a 121,0508 va 922,009 m/z. Dit liéu thu dugc s€ dugce xu ly,
so sanh véi dit liéu phd chuin trong Co s& dit liéu. Tir d6 xac dinh cac chit ton du c6 thé co trong
mau. Qua trinh nay dya vao 3 yéu to:

- Do chinh xé4c khdi phd (Mass accuracy - Mass error): La sy sai 1éch vé khdi phd giita s6 khdi
ly thuyét va so khoi do dugc tu thiét bi.

Do chéch khbi =
- Khéi phd cua dong vi va ty 18 dong vi

S8 Khoi do dwoc—S36 khoi Ly thuyét
S8 khoi ly thuyét

x 10° (ppm)

- Cac manh ion con.
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3. KET QUA VA BAN LUAN
3.1. Két qua phén tich miu

Téng cong 93 mau da dugc thu thap ngﬁu nhién va dugc phan tich, gém c6 thit trau, bo, ga, lon
va ca. Chi tiét mau duogc the hién & bang dudi day:

Bing 1. Két qud phdn tich mdu

S6 méu X o
Miu Tong so6 mau
Thit trdu | Thit bo Thit ga Thit lon Ca
S6 mau 17 22 36 12 6 93
Mau p,hat h.IQIl co 0 0 1 1 1 3
khéng sinh
Loai khang sinh - - Cefalexin | Amoxicillin | Ampicillin

Dit liéu phén tich duoc xir Iy bang phan mém, so sanh véi thu vién pho (Vetdrugs PCDL) chira
2153 chat khang sinh. Két qua thu dugc nhu sau: 90 mau khong phat hién ton du khang sinh va 3
mau phat hién ton du cac khang sinh nhom p-Lactam 1a Cefalexin, Amoxicillin va Ampicillin.

3.2. Phan tich két qua
3.2.1. D6 chéch khoi

Céc khéi pho thu duoc c6 do chéch cang nho so vai Iy thuyét thi tinh tin cdy, chinh xac cang
cao. T dir liéu tinh toan cho thay cac chat nghi ngd c6 trong mau déu c6 dd chéch khoi nho, cu thé
duoc thé hién & bang 2.

Bing 2. Bé chéch khoi ciia cdc chat ton dw trong mau

Cong thirce Phan tir lwon 86 khoi S5 khoi Do p

Miiu Tén chit - fn o mass) & Ithuyét | doduge | chéch khbi
p (m/z) (m/7) (ppm)
Thitga | Cefalexin | C6Hi7N;04S 347,0951 348,1013 348,1023 -2,9
Thit lon | Amoxicillin | Cy¢H;oN305S 365,1044 366,1118 | 366,1117 0,27
Ca Ampicillin | C16H;oN304S 349,1094 350,1169 | 350,1168 0,29

3.2.2. Pong vi

Yéu t6 thir 2 dé dinh danh mot chat 1a dya vao cac ddng vi va ty 1 dong vi cua chat 6. Pong
Vl clia mot nguyén to 1a nhung nguyén tir co cung sO proton nhu’ng khac nhau vé s6 notron, nén c6
s6 khdi khac nhau. Hau hét cac nguyeén t6 trong tu nhién déu 1a hdn hop cta nhiéu dong vi. Vi du:
trong ty nhién, Carbon (C) ¢6 3 ddng vi 1a 12C, 3C va '“C; trong d6 '*C 1a dong vi phong xa (thoi
gian ban rd 12 5730 nam) va 2 dong vi 1>C va 13C 1a dong vi bén. Ty 1& s6 nguyén tir cia cac dong vi
nay kha 6n dinh, vi du: '2C chiém 98,90% con 3C chiém hon 1,10%, “N chiém 99,63% va N chiém
0,37%. Céc chat khang sinh, ngoai s6 khi chinh ra thi ludn c6 cac sé khéi dong vi véi ty 18 khac
nhau, thong thudng hon kém nhau 1 don vi khéi (Da-Dalton) [9]. Véi mdi cong thirc phan tir nhét
dinh, khi phén tich trén phd phén giai cao, sé& thiy duoc cac peak ciia cac ddng vi, v6i ty 1& va thanh
phan co6 thé duoc du doan trude thong qua cac cong cu ung dung, nhu Isotope Distribution
Calculator.

Ampicillin theo tinh toan ly thuyét, tai dién tich +1 (M"H") c6 3 peak déng vilonla 350,1169,
351,1198 va 352,1162, voi ty 1& 1an luot 1a 78,15%, 15,3% va 5,56%, con ampicillin tim thay
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trong mau ciing ¢ cac déng vi ndi trén, va ty 1& tin hiéu gitra chung ciing twong dong so véi Iy
thuyét (hinh 1). Tir 46 khiang dinh thém sy c6 mit cuia chit nay trong mau. Sy so sanh nay dugc
ap dung cho tt ca cac chét khac, gitip nang cao d6 chinh xac cua két qua dinh danh chét ton du
co trong mau.
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Hinh 1. Cdc dong vi va ty 1é dong vi ciia Ampicillin trong mau va theo Iy thuyét
3.2.3. Cdac manh ion con

Yéu t6 cudi cing 1a dwa vao cac manh con sau khi di di qua budng va cham (collision cell) véi
cac nang luong va cham (collision energy - CE) khac nhau (0, 10 va 40 eV). V&i mdi chat ¢6 cong
thirc cdu tao khac nhau, niang lugng lién két giira cac nguyén tir khac nhau s& c6 cac manh ion con
khac nhau va ty 1€ khac nhau.

Trong co s6 dit liéu d sin co cac phd cua ting chét tai cac ning luong va diéu kién ion hoa
khac nhau (ESI negative hoac positive). Viéc so sanh cac phé) nay co thé thyuc hién tyu dong hoac co
thé xem tha cong. Hinh 2 thé hién phd ctia amoxicillin trong mau, so sanh véi hinh 3 13 phé tir co
s& dir liéu.

Do cac chat c6 cau tric va nang lugng lién két khac nhau nén sé& c6 nhiéu muc nang lugng ban
pha khac nhau. Pong thoi do hau hét cac khang sinh 1a cac chét co phén tir nho, d& bi phan manh
nén dé cho tong quat, khi phan tich mau da ap dung tai 3 mirc ning luong, thap cho dén cao (0, 10
va 40 eV). Két qua tir mau cho thy cac chét ton du déu c6 cac manh phd gidng vai dir liéu chuén,
v6i nhiéu manh phd khac nhau tai cac muc nang lugng khac nhau.
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Hinh 2. Phé ciia Amoxicillin trong mau thit lon tai CE= 0, 10 va 40 eV
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Hinh 3. Pho ciia Amoxicillin (10 eV va 40 eV) trong Co so dit liéu
4. KET LUAN

Tir két qud nghién civu, chiing téi cé mot sé két ludn sau:

Viéc str dung phuong phap phén tich sang loc bang UPLC-QTOF-MS gitp phat hién nhanh cac
yéu té nguy co vé vi pham ton du khang sinh trong thuc pham tir san pham dong vat so voi cac
phuong phap thong thuong khac (ELISA, LC-MS/MS,...), can nhiéu thoi gian va chi phi dé xac
dinh. Véi 93 mau duogc phan tich, viéc xac dinh nhanh chong co6 3 mau ton du khéng sinh nhom
B-Lactam gitp cho viéc sir dung cac phuong phap khac dé dinh luong dé dang hon. Trong nhiing
niam qua, cac co quan quan Iy lién tuc phét hién cac vi pham vé vé sinh anh toan thyc pham: chat
tao nac nhom B-Agonist trong thit lon, chit Vang O, chat gdy mé, ... cho thy viéc sir dung cac chat

28 | Tap chi KIEM NGHIEM VA AN TOAN THUC PHAM (56 3-2019)



NGHIEN CUU KHOA HOC

doc hai, chat cAm dan dén ton du trong thuc pham 1a v6 ciing phuc tap. Phuong phéap phén tich sang
loc chét chua biét (Unknowns) bang UPLC-QTOF-MS c¢6 thé giup cac co quan nhanh chong biét
duogc cac hoa chit ton du trong thuc pham, dé tir d6 ¢ cac bién phap giam sat phu hop.

Ngoai cac khang sinh ban dau, céc chat chuyén hoa tir khang sinh d6 ciing c6 thé dugc tim thay
trong dir liéu. T d6 viéc st dung UPLC-QTOF-MS giup cho viéc nghién curu, theo ddi qué trinh
bién ddi cua khang sinh duoc dé dang hon, giup ich cho viéc nghién ctru anh hudng cua cac loai hoa
chat 1én co thé sbng.

Ngoai ra, véi viéc thu nhan dir liéu mot cach tong quat v6i toan bo cac phd di dén detector gitp
cho viéc c6 thé kiém tra dir liéu, phat hién cac chit la, chua biét bit ky luc nao. Ngoai co so dit lidu
vé thude thu y, phuong phap ndy con ¢o 2 co so dit lidu khac 1a thuécqtn‘r sau (Pesticides PCDL) va
ddc chét (Toxins PCDL) véi hang ngan chét va ludn duoc cip nhat bd sung.
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Summary
APPLICATION OF ULTRA PERFORMANCE LIQUID CHROMATOGRAPHY- TRIPLE
QUADRUPOLE TIME-OF-FLIGHT MASS SPECTROMETRY (UPLC-QTOF-MS) FOR
THE DETERMINATION OF ANTIBIOTIC RESIDUES IN MEAT AND FISH
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The residue of antibiotics in meat and meat products is one of the social problems for its ef-
fects and risks to human health, especially in the antibiotic resistance crisis. Nowadays, there
are hundreds of drugs commercially available, with difference biochemical characteristics.
Therefore, it is necessary to determine and monitor these residues in meat and meat products.
The methods using liquid chromatography (LC) and ELISA are widely applied in numbers of
laboratories to determine specified substances. In several laboratories, the state-of-the-art high-
resolution analytical technique, using Ultra Performance Liquid chromatography-triple quadru-
pole Time-of-flight mass spectrometry (UPLC-QTOF-MYS), is applied to analyse the knowns
and unknowns residues in food. In this study, we used this technique for screening the residue
of antibiotics, banned substances (Sulfonamids, Quinolones, Tetracyclines, -Agonists...) and
other toxins in pork, chicken, beef and fish samples. Ninety-three randomly collected samples
have been screened and residues of Amoxicillin, Cefalexin and Ampicillin have been detected
in three of them.

Keywords: Residues, antibiotics, meat, fish, QTOF.
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