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ABSTRACT

The study develops a method to determine the content of abamectin, an
anti-parasitic drug, on aquatic samples and aquatic products to serve the
quality control and inspection needs of farmed marine animals. In this
work, abamectin in raw shrimp, pangasius and breaded shrimp matrices
was extracted using QueChERS method (Quick-Easy-Cheap-Effective-
Rugged-Safe) and analyzed by Ultraperformance liquid chromatography-
tandem mass spectrometry (UPLC/MS/MS). Necessary parameters such
as linear range, the limit of detection (LOD), the limit of quantitation
(LOQ), sensitivity, selectivity, repeatability, reproducibility, and
accuracy were investigated based on the criteria standards of domestic
and international organizations. The developed method has met the needs
of analyzing and controlling residues in aquaculture and post-processed
products.

TOM TAT

Nghién ciru xdy dung phwong phdp xdc dinh ham lwong abamectin, mot
logi thudc chong ky sinh trung trén cac nén mau thiyy san va san phdam
thity san nham muc dich phuc vu nhu cau kiém tra, kiém sodt chdt hrong,
san pham trén dot twong thiy san nuéi. Trong nghién ciru nay, abamectin
trong cdc nén mau tom nguyén liéu, ¢d tra va tém tam bt dwoe chiét bang
ky thudt QueChERS (Quick-Easy-Cheap-Effective-Rugged-Safe) va phan
tich bang phwong phdp sac ky long ghép hai lan khoi phé (UPLC/MS/MS).

Cc théng sé can thiét nhuw khoang tuyén tinh, giéi han phat hién (LOD),

gioi han dinh lwong (LOQ), do nhay, do chon loc, dé lap lai, d¢ tdi lap va
do dung duwoc tlén hanh khao sat dya trén cac tiéu chi cua cac td chirc
trong nudc va quoc 1é. Phwong phdp dwoc xdy dung da ddp ung 16t nhu
cau phan tich, kiém sodt duw heong trén thity san nuéi va san pham sau ché
bién.
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1. GIOI THIEU

Viét Nam 1a nuéc ndng nghiép véi thé manh vé
nhiéu loai cay trong, vat nudi. Trong do, thuy san la
mot trong nhitng mat hang cha luc mang lai gia tri
kinh té cao trong co cau nganh néng nghiép. Gia tri
xuit khau thuy san ca nude dat 8,89 ti USD vi san
luong 8,73 triéu tdn nam 2021 (Hwong, 2021).
Nham ting nang suat nudi trong trudc tinh hinh dich
bénh, da s6 ho nong dan da sir dung nhiéu khang
sinh hay thuéc trir su, dan dén tinh trang ton du hoa
chat trong thuy san va san pham thiy san. Didu nay
da ton tai nhiéu nim qua lam anh huong nghiém
trong dén stic khoe ngudi tiéu ding va uy tin chat
lwong san pham thay san Viét Nam trén thi truong
thé gisi (Mai, 2022). Abamectin la thanh phan chinh
trong nhiéu loai thudc diét con tring vi né c6 kha
ning diét tat ca con trung ma khong can két hop vei
nhiéu loai hoat chat khac (Quynh, 2022). Hoat chat
abamectin duoc dung nhiéu trong trong trot, ‘nhung
thoi gian gan day hoat chat abamectin xuat hign
trong mot so san pham tom dong lanh xuét khau ra
thi truong Chau Au cia mot vai doanh nghiép trén
dia ban cac tinh Bong bang séng Cuau Long.

Abamectin 12 modt hoat chit thudc nhoém
Avermectin dugc phén 14p tir qua trinh 1én men cta
vi khuén Streptomycine avermitilis séng du6i long
dat. Hoat chit nay tac dong dén hé than kinh cua con
trung thong qua viéc kich thich ion clorua lam tc
ché acid y-aminobytiric. Hay noi cach khac, hoat
chat nay ti€u di€t con trung bang cach lam gian doan
hé than kinh cua ching. Piéu nay khién con tring
ngumg an va tir tir bi tiéu diét. Khi duge sir dung lam
thudc trir sau, abamectin thé hién hoat tinh rat hiéu
qua vi tac dung lau dai ciia né. Viéc phun thude lap
di lap lai 1a khong can thiét, vi hoat chét nay da tao
ra hang rao bao v¢ s€ tiép tuc ¢6 hiu luc sau khi
phun lan diu tién. Vi vay, thudc trir sdu co chira
abamectin dugc wa chudng va su dung nhiéu trén
nhiéu loai thuc vét nhu: rau, hoa, ché va ca phé
(Huy, 2018). Trén thé gisi, di c6 mot s6 nghién ciru
vé abamectin trong rau, ngil cdc, ché, ca phé va sira
bd bang mot s6 phuong phap nhu phwong phap sic
ky long hiéu ndng cao (HPLC) Ky thuat sic ky long
ghép khéi phé ciing da dugc ap dung trong phan tich
abamectm trén mot s nén mau ndng san (Regina et

, 2014). Cac phuong phap d4nh gia vé doc chat
abamectin luén duoc cai tién, nang cao kha ning
kiém soat va han ché sir dung trong ndng san hay
cac san pham co lién quan (Kim et al., 2014). Tuy
nhién, c&c mau thay san va san pham thay san dén
thoi diém hién tai van chua dwoc nghién ciru. Chinh
vi thé, nghién ciu xay dung phuong phép danh gia
du lugng abamectin dbi véi nén mau trén 12 rat can
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thiét. Phuong phap dugc xdy dung dua trén ky
thuat chiét mau QueChERS (Quick-Easy-Cheap-
Effective-Rugged-Safe), day la ky thuat chiét an
toan, nhanh chéng, dé thyc hién va hiéu qua cao
dugc phét trién boi cac nha khoa hoc USDA nam
2003 (Michelangel et al., 2003). Vi vay, nghién ctu
gép phan xay dung phuong phdp phan tich
abamectin trén nén mau thuc té véi muc tiéu kiém
tra, kiém soét ton du hop chat nay trén ddi twong
thity san nudi va san pham thiy san da qua ché bién.

2. VAT LIEU VA PHUONG PHAP
NGHIEN CcUU

2.1. Thiét bi va héa chat

Thiét bi phan tich sic ky long ghép hai lan khoi
phé UPLC dau do Xevo TQ-S micro cua hdng
Waters. Cot C18 1,7um, 2,1x50mm, phan mém @ng
dung Masslynx. lon hda & ché d6 ion dwong ESI (+),
ti 1¢ khdi luong/dién tich ion me m/z = 890,7 ion
dinh lugng c6 m/z = 305,1 ion dinh tinh m/z = 145,1.
Ning luong ion hoa capillary 2(kV), thé cone 25(V),
collision energy lan luot 1a 25 va 20 eV. Dung moi
su dung, kénh A amonium formate 20 mM, kénh B
acetonitrile.

Céc thlet bi phu tro: can phan tich, may li tm,
may Iic mau, may vortex, bé diéu nhiét c6 hé thong
théi kho khi nito.

Formic acid (CH.0;, 99,6%), ammonium
acetate (CH3COONH,4 , 98%), amoniumformate
(CHsNO2, 97%), Nudc HPLC (H20), acetonitrile
HPLC (C2HsN, 99,9%), sodium chloride (NaCl,
99,5%); Magiesium sulfate (MgSQOs, 99,5%) cua
Merck KGaA, buc.

Bot C18 va bot Primary Secondary Amine
(PSA) cb ngu0n goc tir hdng Agilent technologies,
USA; Chit chuan abamectin (90,2%), HPC
Standards GmbH-Gemany.

2.2. Vit ligu nén
Mau nén sir dung: tom st twoi nguyén lidu, cé tra

nguyén lidu, tom tim bot dugc thu mua tai thanh phd
Ca Mau, trong thang 10/2021.

2.3. Phwong phap tién hanh
2.3.1. Chudn bi mau

Mau céa: bo dau, xuong va rudt chi ldy phan in
duoc, xay nhuyén.

Mu tém: bo dau, boc vo xay nhuyén thit.

Mau tom tam bot: xay nhuyén.
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2.3.2. Pha ché héa chadt, chat chudn

Chuan 1000 mg/L: Can 10 mg chuén abamectin
vao ting binh dinh mirc 10 mL, hoa tan chuan bang
acetonitrile, dinh muc dén vach 10 mL (khéi lugng
can hoac n6ng dd thuc ctia chuén duoc tinh toan dua
vao do tinh khiét cua chudn va sai sb khi can néu
¢6). Dung dich chudn dugc bao quéan 2-8°C.

Chuan hdn hop lam viéc 2 mg/L: Hat 20 pL
chuén abamectin 1000 mg/L vao binh dinh mirc 10
ml, dinh mtrc d&én vach béng acetonitrile. Dung dich
chuan duoc bao quan 2-8°C.

Pha dong A: Dung dich ammonium formate 20
mM: Hoa tan 1,2612 g ammonium formate vao binh
dinh mirc 1000 mL dinh muc dén vach b?mg nudc
HPLC. Dung dich nay dugc bdo quan trong chai
thuy tinh & nhiét d6 phong.

Pha dong B: Acetonitrile.
2.3.3. X Iy mdu

Céan 10 g mau vao ng ly tdm nhya c6 nip 50
mL, thém vao 4 mL nuéc dung cho HPLC, lic toi
mau. Tiép theo, 8 mL dung dich acetonitrile dwoc
thém vao, tron déu, vortex 1 phit, sau dé lac nhe
khoang 5 phit trén may lic mau. Mdi dng dwoc
thém vao 4 g Na;SO4 khan, 1 g NaCl, lic nhe
khoang 2 phut. Ly tim mau véi toc do khoang 4000
vong/phut trong 10 phitt, & diéu kién nhiét d6 phong.

Lam sach mau: Lay dung dich 16p trén cho vao
ong nghiém 15 mL c6 chira khoang 300 mg PSA,
300 mg bot C18, 1g Nap,SOskhan, lic déu bang tay,
tron déu trén may vortex 5 phat. Ly tam > 3500
vong/phut trong 10 phat & nhiét d6 phong
(Michelangel et al., 2003).

Dung dich phia trén sau ly tim dugc hut 4 ml va
cho vao ong thay tinh thoi kho dudi dong khi N» véi
nhiét d¢ khoang 50°C.

Sau do, ta hoa tan véi 2 mL n-Hexan, 1 mL dung
dich acetonitrile: nude 70:30 (v:v). Dung dich 16p
trén dugc loai bo, hit dung dic~h con lai loc qua
mang loc 0,20-0,22 pm vao lo mau 2 mL.

2.3.4. Diéu ki¢gn UPLC/IMSMS

Piéu kién cho UPLC

Nhiét d6 cot: 30° C. Pha dong: 20 mM
ammonium formate trong nudc (A), Acetonitrile
(B). Téc do dong: 0,3 mL/phat. Thé tich tiém: 10
pL. Thoi gian phéan tich: 5 phat.
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Béang 1. Chuwong trinh gradient dong

Théi gian (phut) A(%) B (%)
0 95 5,0
0,8 95 5,0
1,2 5,0 95
3,0 5,0 95
3,2 95 5,0
5,0 95 5,0

Piéu kién cho diu do khdi phd

Kiéu ion hoa: ESI  (+). Capillary: 2 (kV).
Desolvation Temp: 500<C. Desolvation: 1000 (L/H).
Cone: 25 (V)

Bang 2. Piéu kién phan manh

Y gin lon lon Niang lugng va
Chi tiéu me(m/z)  con(m/z) cham (V)
305,10 25

Abamectin ~ 890,7 145,1 20
567 10

Ghi cha: ®ion dinh lwong
2.3.5. Xac nhan gia tri s dung phuong phap

Khoang tuyén tinh: Thém chuén trén timg nén
mau trong khoang 0-200 pg/kg dé xem xét khoang
lam viéc cua phuong phéap, dong thoi thém chuan tai
cac gia tri du kién xdy dung dudng chuén: 0, 3, 6,
12, 25, 50 png/kg dé danh gia d¢ tuyén tinh. Cac két
qua can danh gia la do léch chudn tuong dbi ctia cac
diém chuan va do tuyén tinh.

Gi6i han phat hi¢n (LOD): Khao sat LOD qua
3 ngay, mdi ngay phéan tich 7 miu thém chuin tai
nong do 1 pg/kg. Thyc hién nhu nhau trén 3 nén
mau da chon. Két qua sau khao sat can danh gia dau
hiéu nhan dang sy c6 mat ciia mot chét trong phan
tich sic ky long khbi phd nhu: ti 1¢ signal/noise
(S/N), ti 1€ ion, do 1éch thoi gian luu (RT).

Gioi han dinh lugng (LOQ): Gi6i han dinh
lwong LOQ b tri thi nghiém giong nhu thyc hién
LOD, nhung thém chuan tai nong do 3 pg/kg. Céc
két qua phéan tich dugc can danh gia tin hiéu nhén
dang va d6 chinh xac.

D¢ nhay: Khdo sat tai LOD kiém tra d6 nhay
phuong phap tai LOD, thém chuén 21 mau/nén mau
tai LOD, xem xét tin hiéu phat hién d¢€ danh gia 4o
nhay cua phuong phap.

Do chon lgc: Khao sat 1ap lai 21 lan mAu tring
trén mdi nén mau, xem xét tat ca cac mau co duoc
nhén dién dung.

_ D0 13p lai: Phén tich 7 mau thém chuén tai moi
nong d9, bat dau tr LOQ va 3 nong do khac nam
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trong khoang lam viéc ctia dudng chuén, trong diéu
kién 1ap lai; tinh toan d6 1éch chuin Sr va do léch
chuén trong d6i RSDr trong 1 mé phan tich & mbi
nong do.

Do tai lap: Phan tich 7 mau thém chuan tai mot
nong do trén mdi nén mau, trong dicu kién tai lap
ndi bo phong thi nghiém; xac dinh d¢ 1éch chudn SR,
d6 léch chuan tuong d6i RSD vao cac thoi diém
khéc nhau.

_P§ diing: Tinh toan d¢ thu hoi cia timg loat 21
m@u thém chuan tai cing mot nong dd trén moi nén
mau.

3. KET QUA VA THAO LUAN
3.1. Khoang tuyén tinh

K&t qua khao sat khoang tuyén tinh gom cac
diém chuan 0, 3, 6, 12, 25, 50, 100, 200 pg/kg qua
ba ngay, hé s6 hoi quy lan luot la 0,995, 0,997,
0,998.

Bing 3. P léch cac diém chuin
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3.2. Giéi han phat hién (LOD)

Cac }iéu chi nhan dién mot chit theo qui dinh cta
Cong dong chung Chau Au (European Union law,
2021) bao gom:

— Tilé S/N >3.

— Ti 1€ ion dugc phep dao dong + 40% so vdi
chuan.

— Do Iéch thoi gian luu cho phép + 0,1 phut so
v6i chuan
Bang 4. Két qua khao séat cac thong sé danh gia

LOD trén cac nén mau tom, ca tra, tom
tam bot
Nén tom thém

x RT Tilgion S/N
chuan 1 pg/kg j
N=21 3,29-3,36  0,42-0,62 >3
Nén cé tra thém
chuin 1 pg/kg
N=21 3,30-3,39 0,40-0,60 >3
Nén tom tam bot
thém chuan 1 pg/kg
N=21 3,24-3,27 0,41-0,56 >3

MAiu Ngay 1 Ngay 2 Ngay 3
3 ug/kg 7,74% 112%  6,08%
6 Hg/kg 6,51% 4,95%  4,87%
12 pg/kg 11,64% 8,36%  0,26%
25 ug/kg 8,25% 899%  6,72%
50 ug/kg 10,46% 7,70%  5,76%
100 pg/kg 1,82% 0,80%  1,24%
200 pg/kg 5,04% 3,92%  1,59%

Cac diém chuan dugc danh gia thong qua do
I&ch, sau khi 1ap duong chuan xong kiém tra bang
phuong phép tinh nguoc lai ndng do cia cac diém
chuin st dung dé xay dung duong chuan. Sau 3
ngay khao sat 1ap lai cho thay rang cac didu kién
déanh gia déu dap mg yéu cau. Cac yéu cau bao gdbm
R2> 0,99, d6 léch diém chuén tai gia tri dinh lugng
<20%, cac diém chuan con lai dugc 1éch khong qua
15%. Két qua trén cho thay cac nong do diém chuan
duoc lia chon pht hop nén gia tri hé sb hdi qui tuyén
tinh tot, khoang tuyén tinh cua phuong phap kha
rong.

Tuy nhién, khi thyc hién duong chudn di kém
mau khdo st chi thyc hién 6 diém, tir diém chuan 0
dén diém chuén 50 pg/kg, nham giam bét thoi gian,
chi phi va nhan lyc khi thyc hién phuong phip. biéu
nay ciing tranh han ché vé khodng cach qua xa gitra
diém chuan dau va dlem chuan cubi trong mot
duong chuén, nhung van pht hop véi yéu cau duong
chuan c6 téi thiéu 5 diém ké ca diém chuan 0
(European Union law, 2021).
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Qua khdo sat thuc nghiém va danh gia, 100%
mau thém chudn tai LOD, phwong phap déu phat
hién dung. Cac tin hiéu phat hién rat o rang, dién
tich peak 16n khéc biét so voi nén mau thé hién qua
ti 16 S/N kha 16n, hinh anh tin hiéu sic ky dd sic
nhon. Ti 1é ion tit ca cac miu khao sat tai LOD déu
dat so v6i chuan theo qui dinh trén. Thoi gian luu
1éch rat nho so v6i chuan va nam trong gidi han cho
phép.

Nhin chung, tai gia tri 1 pg/kg, két qua phan tich
da dap ung day du cac ti€u chi vé nhan dién mot chat
trong k¥ thuat sic ky long ghép khdi phd. Gia tri
LOD nay ciing dap tng dugc muc dich st dung
phuong phap trong phéan tich du luong abamectin
trong thily san va san phdm thuy san theo yéu cau
cua cac co quan quan ly.

3.3. Gidi han dinh lwgng (LOQ)

Bing 5. Két qua khio sat cac thong sé danh gia
LOQ trén nen tdbm nguyén liu, cé tra,

tom bot
Thong sé Tom Catra Tom bot
RSDR(%) (N=21) 1562 21,00 15,87
R(%) (N=21) 67-115 65-115  61-113

Két qua sau khi phan tich ngoai xem xét vé cac
yéu té dinh danh thi danh gia vé do chinh xéac cua
két qua can dac biét quan tim. Do chinh x4c danh
gia théng qua do thu hoi va do léch chuan twong ddi
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cac mau thém chuan. Két qua sau khao sat, tinh toan
cac thong s6 va so sanh v&i cac tiéu chi qui dinh cua
cac té chirc chuyén mén, hiép hoi, cdc co quan qudn
Iy trong va ngoai nudc. Ca 3 nén mau sau nhiéu loat
phan tich két qua tinh toan thong ké cho thiy do lap
lai, d6 tai 1ap va thu hoi déu dat yéu cau so véi qui
dinh cua Hiép hoi phan tich hoa hoc .

Theo qui dinh cia AOAC (2016) vé do chinh xac
trong khoang nong d tir 1-10 Hg/kg la RSDr(%)<
32%, %R (60-115%). Sé ligu cho thay tai muc nong
d6 3 pg/kg phuong phap dinh luong tot, két qua co
d6 chinh xac phu hop trén ca ba nén mau thuc hién.
Abamectin hién 1a chit han ché sir dung, marc ton du
cho phép trong cac mét hang ndng san, thuy san dao
dong tir 10 dén 80 pg/kg tiy tirng loai, tirng quéc gia
(European Union law, 2018).

Gigi han dinh lugng cua phuong phap 3 pg/kg la
phu hop véi muc dich sir dung dé phan tich du lwong
c6 trong thay san nudi xuat khau sang céc thi truong
qudc té.

3.4. Po nhay

Két qua khao sét tai gia tri LOD qua 21 lan lap
lai trén mdi nén, tit ca déu phét hién ding (két qua
thyc nghiém da trinh bay trong muc danh gia LOD).
Do vay, phuong phap co6 d6 nhay dat 100% tai gidi
han phat hién.

Két qua nay cho thiy phuong phap dat do nhay
cao, tat ca cdc mau duong tinh déu phat hién dung.

3.5. Pj chon lgc

Do chon loc duge danh gia thong qua khao sat
mau tring (mau khong chua chit phan tich). Dua
vao két qua phét hién diing mau am tinh trong loat
mau phén tich dé danh gia do chon loc. Qua khao st
mot loat 21 mau tring trén 3 nén tdm nguyén liéu,
c4 tra, tom tim bot tat ca déu khdng phét hién chat
phan tich. Piéu nay cho thiy riang dé chon loc
phuong phap rat tot.

3.6. Do chinh xac cia phwong phap (dd

chum va d9 dung)

Phan tich 7 mAu thém chuan tai 3 nong do khac
nhau nam trong khoang lam viéc cua duong chuan,
phén tich trong 3 ngay lién tuc/nén mau.

Céc két qua nay dugc dung dé tinh toan do lap
lai, d tai lap (4 chum) va do ding (thong qua tinh
toan thu hoi trén mau thém chuan).

Do lap lai duoc danh gia qua rat nhiéu loat mau
(12 loat) trai dai tir LOQ dén diém c6 néng do cao
trong duong chuan (40 pg/kg). Thong qua két qua
khao sét cho thiy nén tom nguyén liéu c6 d6 chum
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t5t nhit, cac nén c4 tra va tdm tim bot co két qua
phén tan hon. Nguyén nhén c6 thé 1a do su phuc tap
ctia nén mau ca va bot tam.

Béing 6. Két qua khio st d chinh xac qua 3 néng
d9 trén cac nen mau tom, ca tra, tom bt
thém chuan

MAZu thém chuin

Tébm Catra T6m bét
10 pg/kg :
RSDR(%) (N=21) 17,34 17,02 1757
R(%) (N=21) 63-110 69-114 64-114
M4au thém chuan
20 pg/kg
RSDR(%) (N=21) 935 10,17 8,61
R(%) (N=21) 85-109 84-109 84-108,9
M4&u thém chuan
40 pg/kg
RSDR(%) (N=21) 780 9,62 7,09
R(%) (N=21) 82-109 81-106 84-107

D6 tai lap cua phuong phap trén 3 nén mau déu
rat t6t, két qua kha chum sau 3 ngay khao sat. Nhirng
dit liéu trén cho thdy phuong phap 6n dinh khi phan
tich vao nhitng thoi diém khac nhau.

bo dung 1a thong s6 quan trong trong dinh luorng
mot chat, no phan anh mirc d6 gan nhau gitra gid tri
thuc va nong d6 phan tich dugc. Do thu hdi hay do
chum tai céc khoang nong do khac nhau cd tiéu chi
chap nhan khac nhau. Nong do cang cao thi gia tri
sai léch cho phép cang nho. Do dé, khong co gi bat
ngo khi két qua théng ké cho thiy ¢ cac nong do
thip cac gid tri thu hdi phan tan va léch nhiéu hon.
Tuy nhién, tat ca két qua tinh toan thong ké do danh
gi4 do chinh xac déu dat yéu cau, két qua khao séat
phuong phap cho d6 chinh xac tét. Pong thoi, cac
tiéu chi déu dat theo qui dinh cua Hiép hoi phan tich
hoa hoc AOAC (2016) vé do chinh xac trong khoang
nong do tir 16n hon 10 pg/kg dén 100 pglkg la
RSDRr(%)< 22%, %R (80-110%).

4. KET LUAN

Phuong phép phan tich abamectin trong cac nén
mau thay san va san pham thay san vira xay dung
qua thuc nghiém chirng minh c6 giéi han phat hién
va gioi han dinh luong thap dap ung tét nhu cau
phan tich, kiém soat du lugng trén thay san nudi va
san pham sau ché bién. Céc két qua danh gia vé do
chinh xac cua phuong phap déu dap ung theo yeu
cau céc t6 chirc qudc té vé kiém tra, xac nhan gia tri
sir dung phuong phéap phan tich. D6 chum kha cao
trong cung mot thi nghiém va qua céc thoi diém
khac nhau. Do thu hdi trén cac mau thém chuan déu
dat tot. Qui md ¢& mau thong ké twong ddi Ion, cac
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thong s6 déu duoc khao sét chi tiét, ky ludng. Cac
nén mau thuc hién khao sat mang tinh dai dién cao
trong thuc tién. Tuy nhién, nghién ciru nay chi ding
lai & nhém nén mau phé bién, chua thé thyc hién da
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