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TOM TAT

Vian dé sir dung phu gia khong duoc phép trong ché bién thuc pham ngay cang dién bién phuc tap tai
Viét Nam. Dugc pham chaa hai hoat chét chinh acepromazine va atropine da duoc phét hién sir dung tréi
phép trong qué trinh giét mé lon. Phuong phap phan tich du lwong cac hop chét nay trong thit lon di duoc
phét trién dua trén k¥ thuat sic ky long ghép khdi (UPLC-MS/MS). Ky thuat QuEChERS ciing da duoc ap
dung cho qué trinh tach chiét va tinh sach. Hiéu suat thu hdi & nong do 10 ppb déi véi acepromazine 1a 86,0
99,1 % (véi do léch chuin RSDg 13 3,95 %) va atropine 13 81,0 — 103,8 % (v&i do Iéch chuin RSDg 12 7,92
%). Gigi han phat hién cua phuong phap (MDL) la 1 ppb cho ca acepromazine va atropine.

Tur Khoa: acepromazine, atropine, FTIR, LCMS, UPLC-MS/MS, QUEChERS.

1. MO PAU

Dé dap tng thi hiéu nguoi tiéu dung ma ngudi
ban hang da sir dung moi cach thuc, tha doan trong
ché bién thuc pham: sulfite duoc st dung ngam rau
chudi bao, khoai mén, xa bao dé san pham khong bi
tham, sam mau. Nhuém mau gia cam, cai chua,
mang bang pham mau vang auramine O —hop chat
c6 kha nang giy ung thu. Tao d6 sét va mau triing
vit bic thao bang hdn hop dit sét va oxit chi. Bién
cu khoai mi thanh “dong duoc” cu hoai son bang
cach xong khoi luu huynh. Sir dung thudc ngi cho
con tring, cua...dé tranh syt giam trong luong trong
qua trinh van chuyén. Gan ddy, duoc pham chira
hoat chat acepromazine va atropine duoc phat hién
st dung trong qua trinh giét mo lon. Cac hop chat
nay co thé gay tinh trang gidn né mach mau, ha
huyét ap, hd hap cham, rdi loan glac ngu v.v.

Viéc dinh danh héa chit ban dau 13 rat can thiét,
va phu thudc nhidu vao ky thuat phén tich duoc lua
chon. Mot sé phuong phap dinh danh hiéu qua c6
thé ké dén nhu phd hong ngoai (FTIR), phd nhiéu
xa tia X (XRD), GCMS, LCMS...[1].

Nhiéu tai liéu da cong bd phuong phap phan
tich cac hop chét acepromazine va atropme chu yeu
bang phwong phap LC-MS/MS. Vi giai doan tach
chiét va tinh sach sir dung ky thuét s dung dung
mo6i va lam kho, hay két hop véi SPE [2,3,4,5]. Hién
nay, thé giéi van chua c6 cong bd chung nao vé gisi
han cho phép du luong acepromazine va atropine
trong thit, than va gan lon [6,7]. Tuy nhién, tai Ha
Lan thi ndng do acepromazine trong than lon duoc
chap nhan 1a duéi 50 ppb [8].

Noi dung bai xody vao mot sé két qua dinh
danh, dinh lugng acepromazine va atropine. Xay
dung quy trinh phén tich du lugng cac hop chat nay
trong thit lon duya trén ky thuat UPLC-MS/MS, két
hop ky thuat tach chiét va tinh sach maiu
QUEChERS.

2. THUC NGHIEM
2.1 Hoa chat va nguyén liéu

Chat chuan acepromazine maleate > 98.3 % cua
Sigma-Aldrich va atropine sulfate monohydrate >
99.0 % cua Merck. Dung mdi acetonitrile (ACN)
loai HPLC Grade cua hing Merck, nuéc cat loai ion
bang hé thdng Milipore-RX System, MgSO, khan,
NaCl loai dung trong phan tich. Ong Iam tin sach
mau d-SPE PSA/C18 cia CNW technologies.

2.2 Dung dich chuin

Dung dich chuin géc nong d6 > 100 ppm
(mg/L) chuan bi tir chuan acepromazine maleate va
atropine sulfate dugc pha trong dung moi
acetonitrile. Dung dich chuan gbc dugc luu &
t° < -18 °C. Chuan hdn hop trung gian dwoc pha tir
dung dich chuan gbc trong acetonotrile. Dy nong
do hon hop acepromazine va atropine dugc pha tu
chuan trung gian c6 ndng do khao sat nam trong

khoang 0,1 — 2,0 ppb (ug/L).

2.3 Chuin bi miu véi ky thuat QUEChERS



Mau dugc xay dong nhat, can chinh xac khoang
2 g cho vao ong ly tam. Thém 2 ml H,O dé thim
w6t mau, danh vortex. Thém 5 ml ACN, danh
vortex, danh siéu am 15 phat. Thém 0,8 g mudi
MgSO, + 0,2 g mudi NaCl, danh vortex 5 phat, ly
tam (9000 vong/phut, 10 phat, 20 °C). Sau do, rat 1
mL 16p trén cho vao 6ng lam sach d-SPE PSA/C18
(150 mg MgSOs , 50 mg C18, 50 mg PSA). Danh
vortex, ly tm, rt 200 pL cho vao vial chira san 200
UL nudc, danh vortex roi cho qua siéu loc, tiém vao
may LC/MS.

2.4 Phd héng ngoai bién ddi Fourier véi b ATR
(FTIR-ATR)

Phé FTIR duogc ghi ¢ nhiét do thuong trén may
hong ngoai Thermo iS50. P phan giai phd 1a 0,4
cmt, d6 rong phd tir 4000 — 600 cm™. By ATR véi
tinh thé kim cuong/ZnSe (32 scan).

2.5 May sic ky léng ghép khéi phé UPLC-
MS/MS

Thiét bi sir dung la hé¢ UPLC Ultimate 3000 va
dau do khdi phé TSQ Endura Triplequad cua hang
Thermo Scientific két hop vai cot phan tich sic ky
pha dao (100 x 2,1 mm, 2,6 pm) Accucore aQ C18
va cot bao vé. Téc do dong: 0,4 ml/phat; nhiét do
cot: 40 °C; nhiét do bo tiém mau ty dong la 20 °C,
chuong trinh gradient caa H.O (0,1 % axit formic)
va ACN (100 %); thé tich tiém mau: 1 pL.

Cac thong s6 SRM khao sat cho hai hop chit
duoc liét ké trong bang 1.

Bdn% 1: Céc thﬁnc.; sb khdi ﬁhé & ché do SRM

Compound ~ Retention Time (min] ~ RTWindow (min)  Polarity | Precursor(mfz  Product(m/Z) ~ CollisionEnergy (V) | RFLens (V)
ATROPINE 3 1 Posttive | 290.2 ml 484 13
ATROPINE B 1 Posttive | 2902 %12 bkl 13
ATROPIE 3 1 Posttive | 290.2 142 B3 13
ACEPROMAZINE & 1 Posttive | 327.2 %3 309 130
ACEPROMAZINE & 1 Posttive | 327.2 83 198 130

ACEPROMAZINE & 12 Pasitive | 327.2 Al 374 130
3. KET QUA VA THAO LUAN
3.1 Pinh danh thuéc an than bang Phé FTIR

M3u la dung dich thubc tiém, duoc sdy kho &
nhiét 6 105 °C cho dén khéi luong khong ddi. Hinh
1 gigi thiéu Pho FTIR ciia phan mau con lai sau sy.
Két qua tim kiém truc tiép véi thu vién Phd FTIR
cho thdy mau cé chira acepromazine maleate véi cac
mili dic trung: 1674, 1574, 1456, 872, 742 cm’

(hinh 2). Tuy nhién, c6 mot mili hap thu manh tai
1708 cm™ lai khodng thudc vé hop chat trén. Dung
ky thuat trir pho tr phan mém OMNIC, lay Phé
FTIR cia phan sau say, trir di Phd FTIR cua
acepromazine maleate. Hinh 3 1a Phé FTIR sau trir
phd cho thay cac miii hdp thu déu trung khép véi
hop chat atropine sulfate.

2
Wavenumbers (cm-1)

Hinh 1: Ph6 FTIR cua thudc an than sau khi siy
kho.
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Hinh 2: Pho FTIR cua phan say khé cua thuoc an
than (dudi) va Pho FTIR cua acepromazine maleate
(trén).
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Hinh 3: Pho FTIR sau khi trir Pho FTIR cua chuén
acepromazine maleate (dudi) va Pho FTIR cua
atropine sulfate (trén).



32 Pinh lwgng dong thoi acepromazine va
atropine trén nen thit lon bang UPLC-MS/MS

3.2.1 Xay dung dwong chuan cia acepromazine va
atropine

buong Chuén dugc xay dung dua vao cac diém
¢ ndng d6 nam trong khoang 0,1 — 2,0 ppb. Cac dir
liéu cu thé cua duong chuan duoc tém tit trong
bang 2. Hinh 4 thé hién hai duong chuan tuyén tinh
ctia acepromazine va atropine. Hé sé tuyén tinh dat
dugc rat cao va phi hop cho phuong phap dinh
luong du lugng vét, R? > 0,999 cho ca hai hop chat.

Bang 2: Bang dit liéu caa dudng chuan
acepromazine va atropine

nhan trong bang 3. Sic ky dd ciia mau thém chuan &
nong do 3 ppb nhu trinh bay trong hinh 5.

Bang 3: Hiéu suét thu hdi, d6 lap lai va do tai lap

Hopchat | Nong | Thoi | lon | lon | Ham
do gian dinh | xé&c | luong
(ppb) | luu tinh | nhan
(phat) | m/z m/z
0,1 0,09
0,25 0,25
Acepro- 0,5 0,52
mazine 0,75 4,93 86,3 | 58.3 0,76
1,0 0,99
2,0 2,00
0,1 0,11
0,25 0,24
) 0,5 0,49
Atropine 0.75 3,42 | 124,2 | 93,2 0.75
1,0 1,03
2,0 1,99
Compound name a 3.11E+04| Compound name a 1.936+04]
ATROPINE b -1.53E+01J ACEPROMAZINE b 3.85E+02
RA2 0.999456 RA2 0.999794
? ) i=)

Hinh 4: Budng chuan Atropine va dudng chuan
Acepromazine

3.2.2 Hiéu sudt thu hoi

Chon mau trang thit lon 1a loai da dwoc phan
tich theo quy trinh ma khéng phéat hién thay hai hop
chat can dinh luong. Hiéu suat thu hoi duoc Xac
dinh bang cach thém chuan & cac nong d6 3,0 ppb, 5
ppb va 10 ppb vao mau tring nay, moi nong do lap
lai 7 1an (n=7). Gia tri hiéu sut thu hdi cua phuong
phéap dinh lugng acepromazine va atropine duogc ghi

cua phuong phap
‘ | Do lap | P tai
| Nong Hiéu suat lai lap
Hop chat do thu hoi RSD: | RSDr
(ppb) (%) % %
(n=7) | (n=14)
86,2 —
3,0 102,7 6,36 5,98
Acepro- 84,2 —
mazine 50 103,7 6,90 491
86,0 —
10,0 99 1 3,72 3,95
75,1 -
3,0 94.3 3,61 7,28
. 75,3 -
Atropine 5,0 104.9 10,18 10,34
81,0 -
10,0 103,8 5,29 7,92
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Hinh 5: Sdc ky d6 chuan mdu thém chuan
Acepromazine va Atropine ¢ nong dé 3 ppb.

3.2.3 D¢ lap lai va dé téi lap

Do l3p lai cua phuong phap duoc thé hién thong
qua d6 léch chuan cua 7 lan lap lai (RSDy). Do tai
1ap noi bo dugce danh gia thong qua do léch chuan
tai lap (RSDr) cua cac két qua nghién ctu ¢ 2 ngay,
v6i 2 kiém nghiém vién khac nhau. Két qua duoc
trinh bay trong bang 3. Két qua dat dugc vé hiéu
suit thu hdi, do lap lai va do tai lap cho thiy phu
hop véi quy dinh cua Chau 4u va AOAC dbi véi cac
phuong phap dinh lugng cac chat dang vét.



3.2.4 Gigi hgn phat hi¢n va gidi han dinh lrong cua
phuwong phdp

Gidi han phat hién cua phuong phap (MDL) va
gigi han dinh luong cua phuong phap (MQL) duoc
xéac dinh 13 ham lugng chat phan tich thap nhat c6
trong mau ma phuong phap co6 thé phat hién va dinh
luong dugc. Trong truong hop nay ca hai hop chét
acepromazine va atropine déu duoc tiém trén nén
mau véi nong do 1a 1 ppb.

Gigi han phéat hién (MDL) duoc tinh dya vao
cbng thic (1):

MDL =3xSD (1)

(Xi — X)?
o= 205 o

Vé6i SD: Do léch chuan cua 10 mau thém chuéan &
nong do thap nhat (1 ppb).

xi: Nong do ctiia 10 mau thém chuan

X : ndng do trung binh caa 10 mau thém chuan

Gidi han dinh lugng cua phuong phap (MQL)
dugc tinh dua vao cdng thuec (3):

MQL =10xSD ©)

Bang 4 cho thay gigi han phat hién ly thuyét
(MDL) tuong ddi thap 1a 0,24 va 0,15 ppb, lan luot
dbi véi acepromazine va atropine. Tuy nhién, ching
t0i chon MDL = 1 ppb lam ngudng phat hién cua
phuong phap vi théa yéu cau vé do lap lai, va thap
hon ngudng yéu cau dé kiém soat chat cdm 1a 10
ppb.

Bang 4: Hiéu suét thu hoi, d¢ léch chuan, MDL,
MQL (ly thuyét) cia phuong phap

Nong
X do
Hop chat tiem SD MDL | MQL
(ppb)
Acepromazine 1 0,07878| 0,236 | 0,788
Atropine 1 0,04920| 0,148 | 0,492
4. KET LUAN

Phuong phap dinh luwgng acepromazine va
atropine trong thit bang k§ thuat UPLC/MS/MS két
hop véi viéc xir Iy mau biang ky thuat QUEChERS
dat dugc do nhay, do chon loc va d6 chinh xéc cao,
phu hop theo cac tiéu chuén d6i vai viéc kiém soat
chat cdm, du lwong cac chat han ché sir dung.

Su két hop hai hoa giita cac phuong phép dinh
danh va dinh lugng s€ gilp cho viéc kiem soat an
toan phu gia thuc pham dat hiéu qua cao hon.
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