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Abstract

Nonsteroidal anti-inflammatory drugs (NSAIDs) are the most widely used group of
drugs worldwide for pain relief, anti-inflammation, blood clot prevention, and fever
reduction, but they can cause some side effects bad for health if used incorrectly. NSAIDs
are on the list of drugs that must be monitored according to Council Directive 96/23/EC. The
fact that NSAIDs are also used in animals for anti-inflammation, fever reduction, and pain
relief raises concerns that animal products such as meat, eggs, and milk may be contaminated
with NSAIDs, affecting human health if consumed like eating right. Therefore, developing
a method to analyze NSAIDs in meat products is necessary, contributing to assessing the
quality of meat products currently circulating on the market. In this study, 4 common
substances in the NSAIDs group were studied and identified by liquid chromatography with
tandem mass spectrometry (LC-MS/MS) using a Symmetry C18 chromatographic column
with an ESI (+) positive electron spray ionization source and multiple reaction monitoring
(MRM) mode. The validity of the method was confirmed according to the guidelines of the
Association of Official Analytical Chemists (AOAC). The results showed that the method
has good specificity, the linearity range from 5.0 to 100 pg/kg, the detection limit of 1.5
pa/kg, the quantification limit of 5.0 pg/kg; precision and accuracy with relative standard
deviation (RSD) less than 11% and recoveries ranging from 81.1 to 111%, meeting AOAC
requirements. The method was used to analyze the content of NSAIDs in 15 meat samples
in Hanoi. The results showed that 7 samples showed tolfenamic acid exceeding the
guantitative limit of the method.
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Xac dinh ham luong mét sé chat nhom NSAIDs trong thit bang sac ky long ghép
ndi khai phd hai Ian (LC-MS/MS)

Phiing Cong Ly*, Tran Trung Thanh!, Nguyén Thi Hong Ngoc',
Tran Vii Pirc2, Nguyén Thi Thiy Linh?
Wién Kiém nghiém an toan v¢ sinh thuc phcfm Quéc gia, Ha No¢i, Viét Nam

27 ruong Pai hoc Duwoc Ha Noi, Viét Nam

Tom tit

Thudc giam dau, chong viém khong steroid (NSAIDs) 12 nhom thube duge sir dung
rong rii nhat trén toan thé gidi dé giam dau, chdng viém, ngin ngira cuc mau dong va ha sét,
nhung chiing c6 thé gay ra mot sd tac dong xau dén strc khoe néu sir dung sai cach. NSAIDs
nam trong danh muc céc loai thude phai dugc gidm sat theo Hoi dé)ng Chi th1 96/23/EC. Viéc
NSAIDs con duge ding cho dong vat dé chong viém, ha sot va giam dau lam day 1én lo ngai
vé cac san pham tir dong vat nhu thit, trimg, sita c6 thé bi nhiém NSAIDs, giy anh hudng
dén strc khoe con ngudi néu nhu an phai. Vi vay, viéc xdy dung mot phuong phap dé phan
tich NSAIDs trong cac san pham thit 1a can thiét, gop phan danh gia chat lugng cac san pham
thit dang duoc luu hanh trén thi trudng. Trong nghién ctru nay, 4 chat pho bién trong nhoém
NSAIDs di duge nghién ciru xac dinh bang sic ky 1ong khdi phd (LC-MS/MS) sir dung cot
sic ky Symmetry C18, ngudn ion hoéa phun dién tir ion duong ESI (+), ché d6 theo ddi ion
da phan tmg (MRM - Multiple reaction monitoring). Gia tri sit dung cua phuong phap dugc
xac nhan theo hudng dan cua Hiép hoi cac nha hda hoc phéan tich chinh thirc (AOAC). Két
qué cho thiy phuong phap co tinh dic hiéu tét, duong chuan duoc xay dung trong khoang
ndng do tir 5,0 — 100 pg/kg, gidi han phat hién 1a 1,5 pg/kg, gidi han dinh luong 12 5,0 pg/ke;
d6 chum va d6 ding voi d6 1éch chuin tuong ddi (RSD) nhé hon 11% va d6 thu hoi dao
dong tir 81,1 — 111%, dap tng yéu cau theo AOAC. Phuong phéap di duogc str dung dé phan
tich ham lugng NSAIDs trong 15 méu thit trén dia ban Ha Noi. Két qua cho thiy c6 7 mau
xudt hién tolfenamic acid vuot qua gidi han dinh lugng ctia phuong phap.

Tir khoa: NSAIDs, LC-MS/MS, thit, diclofenac, flunixin, meloxicam, tolfenamic acid.

1. PAT VAN PE

Thudc giam dau, chong viém khong steroid (NSAIDs) 12 nhom thube duge sir dung
rong rai nhat trén toan thé giodi [1], dic biét 1a trong thi y dé diéu tri bénh ¢ dong vat chin
nudi lay thit. Thudc NSAIDs c6 tac dung giam dau, giam viém, ngin ngira cuc mau dong va
ha s6t [2]. Mic du ¢6 hiéu qua tot nhung chiing ciing gdy ra nhiéu tac dung phu, chang han
nhu budn ndn, budn ngu [3], ton thuong h¢ ti€u hoa, than, gan, sir dung lau dai c6 thé tang
nguy co gy xuong, bién ¢d tim mach, 1& thudc vao thuc va niang hon c6 thé dan dén tir
vong [4]. Du luong NSAIDs trong thit dong vét c6 thé xay ra khi nhom thudc nay bi lam
dung va st dung bira bai. Pay 1a mot vin dé vo cung quan trong vé an toan thuc pham néu
nhimg thuc pham chira du lwong thuéc NSAIDs di vao chudi thirc dn, c6 thé gy ra phoi
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nhiém cép tinh d6i v6i con ngudi vi chung c6 kha ning phan huy sinh hoc thip va co thé
tich lity trong co thé.

Pé dam bao an toan strc khoe con ngudi viée giam sat du luong thube nhom NSAIDs
trong thyc pham c6 ngudn gbe dong vat 1a mot nhiém vy hét sirc quan trong. Lién minh chau
Au (EU) d3 quy dinh mirc gidi han t6i da (MRLs) trong thyc phidm ctia mot s6 thuée nhoém
NSAIDs nhu diclofenac, meloxicam, flunixin... theo Quy dinh 6 37/2010 cua Uy ban chau
Au [5]. Céac quéc gia phat trién khac nhu Nhat, My, Trung Qudc ciing di dua thudc nhém
NSAIDs vao chuong trinh giam sat du luong trong thuc pham [6]. Vi vdy, viéc phat trién
phuong phap phan tich thuéc nhom NSAIDs trong thit giup phat hién chinh xac su c6 mit
ctia nhém thude nay, tir d6 gop phan danh gia chat lugng thit va dam béo an toan vé sinh
thuc pham cho ngudi tiéu ding.

Trén thé gii da c6 nhiéu phuong phap xac dinh ham lugng cac chat nhom NSAIDs
trong trong thit lon, thit bo, sita va thuc pham bao vé sitc khoe bang nhiéu k¥ thuat nhu sic
ky khi khdi phd GC-MS [7], quang phd tir ngoai kha kién [8], quang phd huynh quang [9],
quang phd hong ngoai [10] va sic ky 1ong khéi phd LC-MS/MS [11-13]. Tuy vay, trén thé
gi6i hién nay cac nghién ctru chi yéu sir dung k¥ thuat LC-MS/MS do c¢6 thé phan tich dong
thoi duoc nhiéu chat véi do nhay, d§ dac hi€u cao va thoi gian phan tich ngén. Hién nay,
Viét Nam chua c6 quy dinh vé muc gidi han t6i da cua cac chat nhom NSAIDs trong thuc
pham ciing nhu chua ¢6 phuong phap chinh thirc nham xac dinh dong thoi cac chat nay. Do
do, viéc xay dung phuong phap xac dinh du lugng nhém NSAIDs trong thuc pham 1a rat
can thiét va nghién ctru nay thuc hién nham xay dung phuong phap phan tich dé xac dinh
mot s chat nhom NSAIDs trong thit st dung k¥ thuat LC-MS/MS. Két qué nghién ctru dugc
su dung dé xé4c dinh ham lugng mot s6 chat nhom NSAIDs trong mot s thit phé bién trén
thi truong Viét Nam.

2. POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. Péi twong va miu nghién ciru

Dbi tugng nghién ciru 12 bén chét thude nhoém NSAIDs thudng duoc sir dung cho dong
vat lay thit bao gom: diclofenac (DIC), flunixin (FLU), meloxicam (MEL) va tolfenamic
acid (TOL). Téng cong 15 mau thit duoc thu thap ngéu nhién tai cac chg, si€u thi & Ha Noi.
So lugng va phan loai cac mau thit thu thap duogc trinh bay ¢ Bang 1.

Bdng 1. Sé lirong va phan logi c&c mau thit da thu thap
S6 lwong méu

Dia diém thu thap Thit ga (G) Thitlen (L) Thit bo (B)
Cho (C) 5 4 1
Siéu thi (S) 1 1 3

2.2. Hoa chit va chét chuin

Céc chit chudn nhom NSAIDs: diclofenac (99,34%, lot G1343992), flunixin (97,22%,
lot G1089114), meloxicam (99,22%, lot G1436236) va tolfenamic acid (99,76%, lot
G163395) cia hiang Dr.Ehrenstorfer. Cac dung moi, héa chit cia hing Merck gom:
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acetonitril, methanol, acid acetic, amoni acetat, f-glucuronidase, natri chlorid, magie sulfat,
natri acetat; bot hép phu C18 tir hang Agilent va nudc deion.
2.3. Thiét bi va dung cu

Hé théng séic ky 1ong khdi phé ba tir cuc Triple Quad 5500 ciia AB Sciex, cot sic ky
Symmetry C18 (150 mm x 4,6 mm x 5,0 pm). Mot s6 thiét bi phu trg khac bao gdm can
phan tich (c6 d9 chinh xac 0,1 mg) XS105 (Metter Toledo); may ly tdm lanh Mikro 200R
(Hettich); may lic ngang HS260 (IKA) va cac thiét bi, dung cu thong thuong khac trong
phong thi nghi¢m.
2.4. Phwong phap nghién ciru
2.4.1. Diéu kién sdc ky long khéi phé LC-MS/MS dé phan tich nhém NSAIDs

Qua tham khao tai liéu [11-13], diéu kién phan tich cic chat nhém NSAIDs duoc lua
chon nhu sau: str dung nguén ion hoa phun dién tir & ché d6 ion duong (ESI+), ché do quet
lya chon da phan trng (MRM), 1 ion me va 2 ion con (1 ion con dugc st dung dé dinh luong
va 1 ion con dugc su dung dé dinh tinh), pha dong theo ché do gradient dugc dat ¢ tde do
dong 0,5 mL/phut, thé tich tiém 10 pL, nhiét dg cot & nhi¢t do phong va tién hanh khao sét
cot sic ky, thanh phan pha dong.
2.4.2. Khdo sat diéu kién xir [y mau

Trén co s& tham khao tai liéu [11], quy trinh xtr Iy mau dugc lua chon nhu sau: Can
chinh x4c 2,0 g miu thit da dong nhat vao dng ly tim 50 mL. Thém 4 mL dém acetat pH 4,5
va 50 pL B-glucuronidase c6 hoat d6 50 U. Mau duoc vortex ki trong 1 phut va o & 37°C
trong 60 phut. Tiép theo, thém 10 mL acetonitril va lic déu, siéu am & 40°C trong 30 phit.
Sau do, thém 2,0 g MgS0O4 va 0,5 g NaCl, vortex trong 1 phat va ly tam 5 phat & 6000
vong/phiit. Lép dich chiét phia trén dugc chuyén vao ong ly tam 15 mL c¢6 chira 0,5 g chét
hap thu C18 va 0,5 g NaCl, vortex trong 1 phut. Mau dugc ly tam trong 3 phut & toc ¢ 6000
vong/phiit. Chuyén dich phia trén sang mot éng ly tam 15 mL khac va 1am bay hoi dén kho
bang b thoi kho nito, hoa cin trong 1 mL methanol. Loc dich qua mang 0,22 pm roi chuyén
vao lo dung mau va phan tich trén LC-MS/MS. Sir dung mau thit da dugc xac dinh 1a ¢
ham luong meloxicam dé thuc hién cac khao sat, cu thé nhu sau:

+ Khao sat st dung enzyme: c6 st dung va khong str dung.

+ Khao sat pH cua dung dich dém: 3,0; 4,0; 4,5; 5,0; 6,0.

+ Khao sét nhiét d6 thity phan mau: nhiét do phong (21°C); 37°C; 50°C; 60°C va 80°C

+ Khéo sat mudi chiét: 2,5 ¢ MgSOq; 2,5 g NaCl; 2,0 g MgSO4 + 0,5 g NaCl.

+ Khéo sat mudi lam sach: hdn hop C18 + NaCl; C18 + CH3COONa; CH3sCOONa +
NaCl; C18 + CH3COONa + NaCl.
2.4.3. Tham dinh phwong phdp

Céc thong sb duoc tham dinh dé danh gia phuong phéap bao gom: do ddc hiéu (sb diém
IP, ti 1¢ ion, phan tich mAu trang, mau chuan va mau thém chuan), gidi han phat hién, gidi
han dinh luong (dya vao ty 1¢ tin hiéu so voi nhiéu S/N), duong chuan (xay dung duong
chuén tir 5,0 — 100 pg/kg), d6 1ap lai va d6 thu hdi (thuc hién phén tich 1ap lai 6 1an & 3 mirc
ndéng do 5,0; 20; 100 pg/kg). Cac két qua duge danh gia, so sanh véi cac quy dinh theo

AOAC 2016 [14].
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2.4.4. Phiong phdp xir Iy s6 liéu

Céc sb liéu thong ké duoc xir Iy bang phan mém Microsoft Excel 2016. Nong d6 céac
chat nhém NSAIDs duoc tinh toan bang phin mém Analyst 1.7 trén thiét bi sic ky long khoi
phé.

3. KET QUA VA BAN LUAN

3.1. T6i wu héa phwong phap phén tich 4 chit nhém NSAIDs bang LC-MS/MS
3.1.1. Khdo sét diéu kién vé khéi phé

Dé khao sat diéu kién MS/MS, thiét bj khdi pho ba tir cuc véi ngudn ion héa phun dién
ttr, ché do ion duong dugc st dung dé khao sat diéu kién ion me, ion con va nang lugng va
cham t6i wu. Cac két qua dugc tom tat trong Bang 2 (sd diém IP duoc tinh theo tiéu chuan
cua EC 2021/808 [15]).

Bdang 2. Piéu kién MS/MS si dung trong phan tich 4 chat nhém NSAIDs

Chat phan Médnh me¢ Mianhcon CE Ghi chi S6 diém
tich (m/z) (m/z) (eV) IP
DIC 296 215 31 Dbinh lugng 5
250 19 Dinh tinh (84,8%%)

FLU 297 264 47 Dinh lugng 5
210 45 Dinh tinh (20,2%%*)

MEL 352 115 23 Dinh lugng 5
141 53 Dinh tinh (15,8%%)

TOL 262 244 27 Dinh lugng 5
209 37 Dinh tinh (51,2%7%)

* Ty lé ion dinh tinh so voi ion dinh luong

Dua vao két qua khao sat, mdi chat phan tich lya chon mot ion dinh lugng va mét ion
dinh tinh, s6 diém IP = 5 dat dé phan tich trén khéi phd (theo AOAC [14]). Nhu vay, diéu
kién MS/MS da dat dugc do dic hiéu can thiét dé co thé st dung khdo sat quy trinh xir ly
mau va phan tich dong thoi 4 chat nhém NSAIDs,

3.1.2. Khado sat diéu kién vé sdc ky
3.1.2.1. Khao sat dung méi pha dong

Sau khi Iya chon dugc ion phan tir, ion con va cac diéu kién t8i wu ctia khdi phé, tién
hanh phan tich dung dich chuin hdn hop cua 4 chét DIC, FLU, MEL, TOL co néng do6 100
ng/mL.

Mot sb diéu kién séc ky duoc ¢ dinh nhu sau: st dung c6t Symmetry C18 (150 mm
x 4,6 mm x 5,0 um), toc dd dong 0,5 mL/phut, thé tich tiém 10 pL v6i chuong trinh gradient
dung moéi pha dong nhu Bang 3.
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Bdng 3: Chuong trinh gradient dung moi pha dong

Thoi gian (phut) % dung moi A % dung moi B
0 90 10
1,5 90 10
3,5 5 95
50 5 95
6,5 90 10
8,0 90 10

Cac dung moi pha dong dugce khao sat gom (1) acid formic 0,1% trong nudc va
acetonitril, (2) acid formic 0,1% trong nudc va methanol, (3) acid formic 0,1%, amoni
format 10 mM trong nudc va acetonitril duoc dua ra dé khao sat. Két qua duoc thé hién
trong Hinh 1.
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Hinh 1. Sdc ky d6 ciia 4 chat DIC, FLU, MEL, TOL trong cdc dung méi pha dong

Pic cta 4 chat DIC, FLU, MEL, TOL thu dugc khi sir dung dung moéi (1) va (3) gan
twong ty nhau, cn ddi, nhon va khong ¢ hién tuong dinh pic, trong khi d6 dung mai (2)
cho pic sédc ky ti, thoi gian luu ctia chit phan tich dai hon so véi dung méi (1) va (3). Do do,
dung mai acid formic 0,1% trong nudc va acetonitril duoc chon cho cac nghién ctru tiép
theo.
3.1.2.2. Khdo sdt ¢t sdc ky

Sau khi lga chon dugc dung mdéi pha dong la acid formic 0,1% trong nudc va
acetonitril, sir dung dung dich chuin hdn hop cua 4 chat DIC, FLU, MEL, TOL ¢6 néng do
100 ng/mL dé tién hanh khéo sat cot sic ky bao gdbm (A) Symmetry C18 (150 mm x 4,6 mm
x 5,0 um), (B) Xbridge BEH C18 (100 mm x 4,6 mm x 2,5 um) va (C) Symmetry C18 (150
mm x 2,1 mm x 3,5 um). Két qua duogc thé hién trong Hinh 2.
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Hinh 2. Sdc ky d6 ciia 4 chat DIC, FLU, MEL, TOL trong cdc cét sdc ky khdc nhau

Tir két qua & Hinh 2 cho thay, tin hiéu sic ky thu dugc khi phén tich bang cot sic ky
(B) khong can ximg va bi til, cot sic ky (C) ¢6 hién tuong ché pic, trong khi dé cot sic ky
(A) cho pic can d6i, nhon va khong dinh pic. Do d6, lya chon cot sic ky Symmetry C18 (150
mm x 4,6 mm x 5,0 um) cho céac nghién ciru tiép theo
3.2. Khio sat quy trinh xir Iy miu

Trén co s& quy trinh xir Iy miu néu & muc 2.4.2, tién hanh phan tich mau thyc dwong
tinh voi chat phan tich MEL va so sanh tin hiéu MEL & cac diéu kién khac nhau.
3.2.1. Khao sét enzyme

Phan tich mau thyc ¢6 chira MEL khi str dung va khong sir dung enzyme dé thily phan
mau. Khi str dung enzyme dé thity phan mau cho tin hiéu cao hon 12% so véi khi khdng sir
dung enzyme. Diéu nay c6 thé duoc giai thich 13 do cac chit NSAIDs, dic biét 1a meloxicam
c6 mdt phan ton tai trong co thé dong vat & dang lién hop glucuronid. Sir dung enzyme p-
glucuronidase nham phén tach cac dang lién hop nay nham giai phong NSAIDs vé dang
khong 1ién hop. Trong nghién ctru cta Jedziniak, P. va cac cong sy [16], ham lugng flunixin
trong cac mau sira khi phan tich bang thity phan véi enzyme B-glucuronidase ciing cao hon
khi thuy phan khéng st dung enzyme (khoang 54%). Do d6, sir dung enzyme dé thity phan
mau duoc lua chon cho cac khao sat tiép theo. Két qua thé hién & Hinh 3.
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Hinh 3. Két qua khdo sat sir dung enzyme d@é thity phdn mau

3.2.2. Khao sat pH cua dung dich dém

Trén co s& quy trinh xir Iy mau néu & muyc 2.4.2, pH cta dung dich dém duogc khao sat
v&i cac gia tri lan luot 1a 3,0; 4,0; 4,5; 5,0; 6,0. Két qua ¢ Hinh 4D cho théy, pH cua dung
dich dém 14 4,5 cho tin hiéu cao nhat. Hoat do cua enzyme B-glucuronidase bi anh hudng rat
16n boi pH cua dung dich dém, vi & diéu kién pH thich hgp enzyme mai c¢6 kha ning hoat
dong tdt nhat, néu khong enzyme s€ bi bat hoat. Theo Amin, H. A. [17], enzyme -
glucuronidase hoat dong tdt nhét & pH tir 4,0 - 5,5, phu hop voéi két qué cua nghién ctu. Vi
vay, dung dich dém c6 pH 1a 4,5 duoc sir dung cho cac khao sat tiép theo.
3.2.3. Khao sat nhiét do thuy phan

Tuong tu nhu pH, nhiét d6 12 mot yéu t6 anh hudng rat 16n dén hoat do ctia enzyme.
Nhiét d6 thuy phan mau duoc khao sat 1an lugt 13 nhiét do phong; 37°C; 50°C; 60°C va
80°C.Tir két qua & Hinh 4E, ¢ nhiét do 37°C cho tin hiéu chat phan tich 16n nhat. Két qua
nay phii hop véi nghién ciru cia Amin, H. A. [17], enzyme B-glucuronidase hoat dong t6t
nhét & khoang nhiét do 35-40°C. Vi vay, thiy phan mau & nhiét d6 37°C dugc lya chon cho
cac nghién ctru tiép theo.
3.2.4. Khdo sat mudi chiét

Nham muc dich chiét xuat duoc lugng meloxicam 16n nhéat tur dung dich mau, viéc sir
dung mudi chiét gitip dam bao chat phan tich duoc chuyén tdi da sang pha hitu co. Khao sat
mudi chiét 1an luot 13 2,5 ¢ MgSO04; 2,5 g NaCl; 2,0 g MgSO4 + 0,5 g NaCl va khong thay
d6i cac yéu to khac. Két qua khao sat duoc trinh bay ¢ Hinh 4F cho thay, sir dung hdn hop
mudi MgSO4 va NaCl cho két qua tét hon so voi chi dung riéng ré timg mudi. Diéu nay c6
thé duoc giai thich 1a do MgSO4 ¢ tac dung lam cho 16p acetonitril tach ra khoi pha nudc,
NaCl tan tét trong nude nén 1am ting kha ning chuyén pha ciia chat phan tich tir pha nuéc
sang pha hiru co. Do d6, hdn hgp MgSO4 va NaCl duge sir dung cho cac thi nghiém tiép
theo.
3.2.5. Khdo sat mudi lam sach

Trén co so quy trinh xur ly mau néu & muc 2.4.2, mudi lam sach dugc khao sat 1an lugt
la C18 + NaCl; C18 + CH3COONa; CH3COONa + NaCl; C18 + CH3COONa + NaCl. St
dung hdn hop mubi C18 + NaCl cho tin hiéu trong duwong so v6i hdn hop C18 + CH;COONa
+ NaCl, cao hon so v4i C18 + CHsCOONa va CH3COONa + NaCl, do d6 hon hop mubi
C18 + NaCl duoc lya chon trong nghién ctiru nay. Két qua khao sat duoc trinh bay & Hinh
4G.
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Hinh 4. Két qua khdo sat pH cia dung dich @ém (D), nhiét &g thiy phian mau (E), mudi
chiét (F) va mudi lam sach (G)

Tir cac két qua khao sat, quy trinh xir Iy méu t6i vu duoc lga chon nhu sau (Hinh 5).

l Cén chinh xac 2,0 g mau vao ong ly tim 50 mL

+4 mL dém acetate pH 4,5
.+ 50 pL B-glucuronidase c¢6 hoat 4§ 50 U

| Vortex | phit va i & 37 °C trong 60 phat |

—

_ +10mLACN

Siéu am ¢ 40 °C trong 30 phut ‘

+2 g MgSO, va 0,5 g NaCl

‘ Vortex trong 1 phit va ly tam 5 phat ¢ 6000 vong/phit ‘

. Lop trén
- Ongly tim 15 mL co chira 0.5 g C18 va 0,5 g NaCl |

’L Vortex trong | phit va ly tam 3 phat ¢ 6000 vong/phut J
l

’ Chuyén dich phia trén sang mot ong ly tim 15 mL khac ‘
. ‘ )

Théi khé, hoa cin bing ImL McOH |

S L

| Loc qua méng 0,22 pm réi chuyén vao lo
dung mau = phan tich trén LC-MS/MS

Hinh 5. Quy trinh xit Iy mdu NSAIDS 16i wu
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3.3. Tham dinh phwong phap
3.3.1. B¢ dac hiéu

Panh gia d6 dac hiéu cua phuong phap qua cac tiéu chi:

+ Tinh sé diém IP: 4 chit DIC, FLU, MEL, TOL déu c6 1 ion me va 2 ion con, s diém
IP = 5 (theo muc 3.1), thoa man yéu cau phan tich trén khdi phd (EC 2021/808 [15]).

+ Phan tich mAu tring, mau chuan va mau tring thém chuan:

Két qua sic dd danh gia do dac hiéu & Hinh 6 cho thiy, mau tring (mAu thit dugc tim
thiy khong c6 cac chat phan tich) khong xuat hién tin hiéu cua chét phan tich, miu thém
chuén (mau tring dugc bd sung thém 4 chat DIC, FLU, MEL, TOL d3 biét trudc ndng do)
va mau chuén c6 tin hiéu tai cing thoi gian luu chénh 1éch khong qua 2%. Nhu vay, phuong
phap dap ung yéu ciu vé thong sé thdm dinh tinh dic hiéu dé phan tich 4 chat DIC, FLU,
MEL, TOL (theo AOAC [14]).
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Hinh 6. Sdc ky d6 ciia DIC, MEL, FLU va TOL trong (1) mau trdng; (2) mdu chudn; (3)
mau trdang thém chudn

3.3.2. Gioi han phat hién (LOD) va gioi han dinh luong (LOQ)

Tién hanh phan tich mau trang thém chuan & cac mirc nong do thip dan va con c6 thé
xuat hién tin hiéu chét phan tich, lap lai 6 lan. Tién hanh xac dinh ty 1¢ S/N dua trén phan
mém cua thiét bi. Gi6i han phat hién 13 nong d6 ma tai d6 c6 S/N = 3. Gidi han dinh luong
la gidi han ma tai d6 S/N = 10.

Két qua khao sat cho thiy, & mirc ndong d6 thém chuan 12 5 pg/kg, ty 16 S/N cua ca 4
chit phan tich déu 16n hon 10 (Hinh 7). Theo quy dinh mirc gi6i han t6i da (MRLs) ddi voi
thit ciia 1ién minh chau Au (EU) [5], mirc quy dinh thap nhét cua 4 chit DIC, MEL, FLU,
TOL 12 DIC trong co va gan (5 pg/kg). Dua vao két qua ty 1¢ S/N va quy dinh mirc gi6i han
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t6i da cua lién minh chau Au, gidi han phat hién va giéi han dinh lugng ctia phuong phap
d6i v6i nén mau thit 1an luot 13 1,5 va 5 pg/kg.

@)

@)

©)

“)

Hinh 7. Sdc d6 mdu thém chudn NSAIDs tai 5 ug/kg. (1) TOL, (2) FLU, (3) MEL, (4) DIC

3.3.3. Puong chudn

Trén co s& diéu kién tdi wu lua chon, duong chuan xac dinh 4 chat phan tich béng
phuong phap LC-MS/MS di duge xy dung ¢ cac mirc ndng do 5; 10; 50; 50; 100 pg/kg.
Puong chuan duoc xay dung dya trén sy phu thudc gitta dién tich pic voi nong do tuong
g va sir dung phan mém Excel. Két qua cho thiy trong khoang ndng d6 khao sat, tin higu
clia ca 4 chat déu c6 sy trong quan tuyén tinh véi ndng d9, hé sb twong quan tuyén tinh 1% >
0,995 va c6 d6 chéch < 15% véi tat ca cac gia tri.
3.3.4. D¢ lap lai va dé thu hoi

Do lap lai va do thu hoi cua phuwong phap duoc danh gia bang cach thém chuan vao
mau thit d3 duoc xac dinh khong chira chit phan tich, tién hanh phan tich theo quy trinh da
xay dung. Cac mau duoc thém chudn & cac mirc ndng do 5; 20; 50 pg/kg. Cac két qua phan
tich duoc thé hién & Bang 4.

Bdng 4. Két qud danh gia dé 1ap lai va dg thu hoi cia 4 chat phan tich trén néen mau thit

Chit phan tich P thu hoi (R %) Do Lip lai (RSD %)
DIC 82,0 — 108 5,92 -9,30
MEL 94,8 — 110 2,46 — 3,03
FLU 81,1111 1,73-10,7
TOL 82,3108 3,24-9,38

Tir két qua Bang 4 cho thay, gia tri d6 thu hoi ctia ca 4 chat phan tich nam trong khoang
tir 81,1 — 111%, d6 1éch chudn twrong dbi trong khoang tir 1,73 — 10,7%. Cac két qua nay cho
thdy phuong phap c6 d6 chinh xac dap tng theo yéu cau ciia AOAC [15] (46 thu héi trong
khoang 60 — 115% va d6 1éch chuan tuong d6i < 21% tai ndng do 5 pg/kg).
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3.3.5. Ung dung phdn tich NSAIDs trong thit

Phuong phép da duoc tng dung dé xac dinh ham luong 4 chat DIC, MEL, FLU, TOL
trong 15 mau thit dugc thu thap ngau nhién trén thi truong Ha Noi. Két qua duoc trinh bay
0 Bang 5.

Bdng 5. Két qud phdn tich ham lirong 4 chat DIC, MEL, FLU, TOL trong 15 mdu thit

Ky l~1iéu Nén miu Thé ticl’1 dung Tl}é tich Khoilwong  Ham lwong
mau moi chiet (mL) cuoi (mL) can (g) (Mg/kg)
CG1 Thit ga 10 1 2,0452 MEL < LOQ;

TOL =8,51
SB1 Thit bo 10 1 1,9850 MEL < LOQ
CG2 Thit ga 10 1 1,9783 TOL <LOQ
SG1 Thit ga 10 1 2,0672 ND
CG3 Thit ga 10 1 2,1322 TOL =7,83
CL1 Thit lon 10 1 2,0056 ND
CG4 Thit ga 10 1 2,0609 TOL =116
CL2 Thit lon 10 1 2,1026 TOL = 7,09
SL1 Thit lon 10 1 2,0712 TOL =5,21
CG5 Thit ga 10 1 2,1033 TOL =9,18
CL3 Thit Ion 10 1 2,0745 ND
CB1 Thit bo 10 1 2,0985 ND
CL4 Thit lon 10 1 2,0546 TOL = 15,9
SB2 Thit bo 10 1 2,0872 ND
SB3 Thit bo 10 1 1,9783 ND

ND: Khong phat hién (< LOD)

Tir két qua thu dugce ¢ Bang 5, trong 15 mau thit da phan tich khéng c6 miu nao phat
hién DIC va FLU, c6 1 mau thit ga mua & cho (CG1) va 1 mau thit bo (SB1) & siéu thi co
phat hién MEL nhung chua dat mutc dinh luong (ham lugng < 5 pg/kg), c6 1 mau thit ga
mua & chg (CG2) c6 phat hién TOL nhung chua dat mure dinh lugng (ham luong < 5 pg/kg),
trong khi d6 c¢6 tong cong 7 mau phat hién TOL v6i ham luong 16n hon gi6i han dinh lugng
(4 mau thit ga c6 ham luong trong khoang 7,83 — 11,6 pg/kg va 3 mau thit lon ¢6 ham luong
trong khoang 5,21 — 15,9 ug/kg), khong c6 mau thit bo nao phat hién TOL. Trong cic mau
phat hién TOL, ¢6 5 mau thit ga va 2/3 mau thit lon 14 dwoc dugc mua & chg. Thuéec TOL
thuong dugc str dung dé chéng viém, ha sét, giam dau nhanh cho dong vat nhu trau, bo, lon,
ga... va trudc khi giét mo thi thude nay c6 thé chua bi dao thai hét, cho nén TOL con tich
lity trong thit ciia chung. Theo quy dinh ctia EU s6 37/2010 [15], gi6i han thip nhat cia TOL
trong thit lon 13 50 pg/kg, nhu vay cac mau thit lon van ndm trong gi6i han cho phép dbi véi
TOL. Tuy nhién, chua c6 quy dinh ctia TOL trong thit ga. Nhu vy, tat ca 15 mau thit phan
tich déu dat yéu cau theo quy dinh cua Lién minh chau Au.
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4. KET LUAN

Nghién ctru da sir dung k¥ thuat LC-MS/MS dé xac dinh ham lugng 4 chit phd bién
nhoém NSAIDs trong thit. Cac diéu kién phan tich gdm: pha dong theo ché d6 gradient gom
acetonitril va acid formic 0,1% pha trong nudc, cot sic ky Symmetry C18, két hop xir 1y
mau bang enzyme B-glucuronidase... Phuong phap da dugc tham dinh va két qua dap tng
theo yéu cau ciia AOAC [14] (LOQ 1a 5 pg/kg; gia tri d thu hoi trong khoang 81,1 — 111%,
d6 léch chuan twong ddi tir 1,73 — 10,7%). Trong 15 mau thit da phén tich, phat hién 7 mau
chira du lwong NSAIDs vuot qua gidi han dinh luong ciia phwong phéap. Nghién ctru s& tiép
tuc dugc mo rong dé phan tich ham lugng cac chit nhom NSAIDs trong cac san phém thit
khac va trén nén miu khéc nhu sita, trimg.
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