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TOM TAT

Nghién ciru nham myc dich xdy dyng mot phuong phdp xac dinh du hrong
Ivermectin, mt logi thuéc chong ky sinh tring trén nén mau thiiy sdn va san
phdm thity san. Phuwong phap nay phuc vu nhu cau kiém tra, kiém sodt chat
leong san pham trong chuoz cung vmg thiec phdam. Trong nghién ciru nay,
Ivermectin trong cdc nén mdu tém thé, cd tra va chd cd basa dwgc chiét bang
ky thudt QueChERS (Quick-Easy-Cheap-Effective-Rugged-Safe) va phdn
tich bang phwong phdp sdc ky long ghép hai lan khoi pho (LC/MS/MS). Cac
théng s6 quan trong ciia phwong phdp nhw khodng tuyén tinh, gidi han phdt
hién (LOD), gidi han dinh hwong (LOQ), do chon loc, do lap lai, do tdi lap
va do ding dwoc tlen hanh khdo sét diea trén cdc tiéu chi ciia cdc 6 chirc
trong nwée va quoc té. Két qud cho thdy phirong phap dap img cac yéu cau
phan tich, kiém sodt chat heong thity san va san pham thity san voi gia tri sir
dung ciia phwong phdp dwoc xdc nhdn cu thé nhw sau LOD=1 ug/kg,
LOQ=3 uglkg, a6 lap lai < 21%, d6 tdi ldp < 32% va gid tri d6 thu hoi dao
dong trong khoang 90-110%.

Tir khéa: Ivermectin, phan tich, sic ky long ghép khoi phé, thity san
ABSTRACT

The research aims to develop a method for determining the content of
Ivermectin, an anti-parasitic drug, in samples of seafood and aquatic
products. This method will serve the quality control and inspection needs of
the food supply chain. In this study, Ivermectin in whiteleg shrimp
(Litopenaeus vannamei), catfish (Pangasianodon hypophthalmus) and
fishcake (Pangasius) products were extracted using QueChERS method
(Quick-Easy-Cheap-Effective-Rugged-Safe) and analyzed by Liquid
Chromatography with tandem mass spectrometry (LC-MS-MS). Some
important 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 results show that
the method meets the requirements of analysis and quality control of seafood
and aquatic products with the use value of the method specifically confirmed
as follows: LOD=1 uglhkg, LOQ=3 ug/kg, repeatability < 21%,
reproducibility < 32% and recovery value ranges from 90-110%.
Keywords: Analysis, Fishery and fishery products, Ivermectin, Liquid
Chromatography with tandem mass spectrometry
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1. GIOI THIEU

Viét Nam c6 dudng bo bién dai hon 3.260 km
v6i 112 cira song, rach. Hé thong song ngoi, kénh
rach da dang vai 15 con song c6 dién tich lvu vuc tir
300 km? trg 1én tao didu kién thuan lgi cho nudi
trong thity san (General Statistics Office, 2022). Thity
san va san pham thily san 1a mot trong nhitng mat
hang chu lyc mang lai gia tri kinh té cao, tong san
lugng thiy san nam 2023 cta Viét Nam dat 9,269
triéu tin, gia tri kim ngach xuit khau uéc dat khoang
9,2 ty USD (Chinhphu.vn, 2023). Trong qua trinh
chan nudi, dé kiém soat dich bénh, céc ho nudi thuy
san di sir dung nhiéu loai khang sinh, thuc phong
trir bénh thiéu kiém soat va nim ngoai danh muc cho
phép, dan dén tinh trang du lwong héa chit, khang
sinh trong thiy san va san pham thuy san bi canh
béo lién tuc. Ivermectin 1a mot nhom tac nhan phd
rong co6 kha nang tiéu diét ndi va ngoai ky sinh
trung. Do hoat tinh diét giun san va di¢t con trung
manh bao gdm ca tac dung chdng lai tuyén tring, bo
chét, ve, chéy va rudi.. . Hoat chat Ivermectin duge
ding nhiéu trong thiy vay té, nhung thoi gian gan
day Ivermectin xuét hién trong mot s6 san pham
thiy san dong lanh xuat khiu ciia mot vai doanh
nghiép.

Ivermectin 12 hdn hop cua hai hop chit thudc
nhom chit avermectin c6 tén hoéa hoc 1a 22,23-
dihydroavermectin Bi, va 22,23-dihydroavermectin
Bip (Campbell, 1989). Bdc tinh cta Ivermectin phu
thudc vao duong dung, cong thirc san pham va loai.
Sau khi dung dudng uong & nguoi, Ivermectin gin
két cao v6i protein, thé tich phan b 16n va co thoi
gian ban huy trong huyét tuong 16 gio. No dugc
chuyén hoa boi CYP3A4 & gan thanh nhiéu chat
chuyén hoa. O gia suc, thoi gian ban huy ciia mot
lidu tiém tinh mach 1a 2,8 ngay va ting 1én 8 ngay
sau khi tiém dué6i da. O dong vat da day don gian,
sinh kha dung qua dudng udng 1a 95% nhung giam
xudng con 25-33% & dong vat nhai lai. Ivermectin
dugc bai tiét qua sita va du lugng c6 thé ton tai trong
gan 14 ngay (Wexler et al., 2014). Trén thé gioi, da
c6 mot s6 nghién ciru phan tich du lugng Ivermectin
trong thuc phém ¢6 nguon goc dong vat bang
phuong phap sac ky 1ong hiéu nang cao (HPLC). Ky
thuat sic ky 1ong ghép khdi phd ciing dugce ap dung
trong phén tich Ivermectin trén mot sé nén maiu
dong vat nhu thit heo va sita ciia Yabu et al. (2013),
bo ring, huou, nai stng cua Casey et al. (2017).
Ngoai ra, dd c6 nhiing nghién clGu phan tich
Ivermectin trén nén mau phi thyc pham nhu phan
tuan 16c cua Asbakk et al. (1999), nén mau thirc dn
va nudc dung trong chan nudi cia Heredero et al.
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(2023), nén mau thudc cua Wimalasinghe et al.
(2021). Tuy nhién, d6i voi cac mau thiy san va san
pham thiry san dén thoi diém hién tai van chua dwoc
nghién ctru. Vi thé, nghién ctru xay dung phuwong
phap phan tich du lugng Ivermectin trén nén mau
thity san va san phdm thily san 1a rat can thiét vé mat
khoa hoc 1an g dung thuc tién. Phuong phap duoc
xay dung dya trén ky thuat xir Iy mau QueChERS
(Quick-Easy-Cheap-Effective-Rugged-Safe) va
thiét bi phan tich sic ky 1ong ghép hai lan khdi phd
(LC/MS/MS) gbép phin phat trién quy trinh phan
tich Ivermectin trong cac loai san pham thily san véi
muc tiéu kiém tra, kiém so4t ton du hop chit nay
trong chudi cung tmg thyc pham.

2. PHUONG PHAP NGHIEN CUU
2.1. Thiét bi va héa chét

Thiét bi phan tich sic ky long ghép hai lan khoi
phd LC/MS/MS dau do Quattro micro API ciia hing
Waters. Cot sic ky C18, Waters 50 mm x 2,1 mm,
1,7 um, phan mém tmg dung Masslynx. Ton hoa
duong ESI (+), ti 1& khéi lwong/dién tich ion me m/z
= 892,36 ion dinh lugng c6 m/z = 306,96 ion dinh
tinh c6 m/z =568,65. Nang lugng ion hoa capillary 1
kV, thé cone 15(V), collision energy lan luot 14 26
va 12 eV. Dung mbi sir dung, kénh A: acid formic
0,1% trong ammonium acetate 0,5 mM; kénh B:
ammonium acetate 0,5 mM trong methanol.

Hoa chit phan tich: nuéc HPLC, acetonitrile
(C.HsN, 99,9%,), Formic acid (CH»0,, sodium
chloride (NaCl, 99,5%),); ammonium acetate
(CH3COONH,4, 98%, Merck, Puc), magnesium
sulfate (MgSOa, 99,5%, Fisher Scientific, My; bot
C1899,5%, PSA 99,6% (Agilent technologies, M¥);
Chat chuan Ivermectin (> 98%, Dr. Ehrenstorfer —
LGC Standard, Buc).

2.2. Vit li¢u nén

Mau nén st dung la tom thé, ca tra, cha ca basa
duoc thu mua ngiu nhién tai cho Xuan Khanh, thanh
phd Can Tho. Méu tom va cha ca basa khi dén phong
thi nghiém duoc lay & nhirng diém khac nhau trong
tui mau, bao gom ba diém trén, gitra va dudi sau do
xay nhuyén dé dam bao d6 dong nhét ciia mau. D6i
véi mau ca tra loai b ndi tang, xwong va da chi léy
phian thit sau d6 xay nhuyén toan bd phan thit thu
duogc dé phan tich.

2.3. Phuwong phap tién hanh

2.3.1. Chudn bi mdu

Mau t6m, c4 chi ldy phan thit va mau cha ca véi
khoi Iuong 100 g cho moi mau duge xay nhuyén
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bang may xay thit hiéu Philips véi tbe do 1500
vong/pht, trong 3 phut.
2.3.2. Pha ché héa chit

Chuén Ivermectin duoc can chinh xac 0,01 g dé
cho vao binh dinh mac 10 mL, hoa tan bang 5 mL
acetonitrile (ACN), ddy nip, danh siéu am dén khi
chuén tan hoan toan dé nguoi.

Dung dich Ivermectin nguéi dwoc dinh mirc dén
vach béng acetonitrile, thu dugc dung dich chuin
Ivermectin c6 nong d6 1000 mg/L (ndng do chinh
xac cta chuan goc dugc tinh lai theo timg khdi
luong can va dic tinh k¥ thuét ctia timg chuan), luu
trlt & nhiét do -18 — 0°C.

Chuén lam viéc 1 mg/L dugc pha tir dung dich
chuén Ivermectin c6 ndng do 1000 mg/L bang viéc
hat 10 L cho vao binh dinh mrc 10 mL, dinh muc
dén vach bf?lng acetonitrile, luu trir & nhiét do -
18— 0°C.

Pha dong A: Dung dich 0,5 mM ammonium
acetate: 0,1% acid fomic trong nudce; can 0,0385 g
ammonium acetate cho vao binh dinh mac 1000 mL
hoa tan véi nudc tiép tuc cho 100 uL acid fomic vao
va dinh muc t6i vach bang nuéc. Dung dich dugc
bao quan trong chai thuy tinh va luu & nhiét d6
phong.

Pha dong B: Methanol (MeOH) 0,5 mM
ammonium acetate; can 0,0385 g ammonium
acetate cho vao binh dinh mirc 1000 mL hoa tan véi
methanol va dinh mtrc dén vach, bao quan trong chai
thiy tinh va luu ¢ nhiét d¢ phong.

2.3.3. Tién hanh xit Iy mau

Mau dugc can 5,0 = 0,1 g cho vao éng ly tim
nhua c6 nép 50 mL, thém vao 5 mL nudce dung cho
HPLC va 10 mL ACN lic 15 phat. Thém tiép 4 g
MgSO;, va 1 g NaCl, vortex 5 phat. Ly tAm mau &
tbc do 4000 vong/phut trong 3 phut tai nhiét do
phong.

Lam sach mau: Lay dung dich sau ly tm cho
vao dng nghiém 15 mL c6 chira khoang 2 g MgSO4
vortex 5 phuat. Ly tdm 3000 vong/phut trong 3 phut
& nhi¢t d6 phong.

Hut 5 mL dung dich phia trén sau ly tdm cho vao
dng thiy tinh thoi kho dudi dong khi N, vai nhiét do
khoang 50°C. Hoa tan can kho véi 0,5 mL MeOH:
ammonium acetate 0,5 mM. Chuyén dich loc vao
eppendorf chira 0,03 g CI8 va 0,02 g Primary
Secondary Amine (PSA), ly tdm va loc qua mang
loc nylon 0,22 um vao eppendorf.
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2.3.4. Diéu kién LC/MS/MS
Piéu kién cho LC
Nhiét d6 cot: 40°C.

Pha dong: 0,5 mM ammonium acetate: 0,1%
formic acid trong nudc (A), 0,5 mM ammonium
acetate trong methanol (B). Téc do dong: 0,2
mL/phit. Thé tich tiém: 10 pL. Thoi gian phén tich
mau: 6 phut.

Bang 1. Chuong trinh gradient dong

Thoi gian (phit) B (%) A (%)
0,2 10 90
1,7 10 90
3,2 90 10
3,3 90 10
6,5 10 90
Piéu kién cho dau do khoi pho
Kiéu ion héa: ESI  (+). Capillary:  1kV.

Desolvation Temp: 320°C. Desolvation: 650 L/H.
Cone: 15V

Bang 2. Piéu kién phin minh

2 en Ionme  Ioncon Ning lugng va
Chitibu )  (mz)  cham (V)
. 306,96 26
Ivermectin 892,36 568,65 12
Ghi chu: Mion dinh lvong
2.3.5. Xac nhan gia tri sw dung cua
phuwong phap

Khodng tuyén tinh: Mau thém chuin v6i ndng
do 3; 10; 15; 20; 2 5 pg/kg duge phan tich va danh
gi4 théng qua do tuyén tinh va do 1éch chuén.

Gioi han phat hién (LOD): st dyng d0 l&ch
chuin cua mau thém chuén tai nong do 3,0 pg/kg
v6i 10 1an 13p lai dé xac dinh LOD ly thuyét. Phan
tich lap lai 10 1an mdi nén mau thém chuén n6ng do
1a LOD duoc lwa chon dé khao sat, danh gia kha
nang phat hién Ivermectin du trén ti 1€ signal/noise
(S/N), ti 1€ ion, d¢ l&ch thoi gian luu (RT).

Gioi han dinh lwong (LOQ): Sau khi xac nhan
gi4 tri st dung LOD tién hanh tinh toan x4c dinh
LOQ thong qua LOD véi cong thiee LOQ= 3LOD.
Sau do, xac nhan LOQ bé'mg cac danh gia tin hi€u
nhan dang va dg chinh xac (d6 chum, d¢ thu héi).

Do chon loc: Khao sat 1ap lai 10 1an mau trang,
xem xét d0 nhi€u nén ciia mau.
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DG Igp lai: Tinh toan d 1¢ch chuén (S) va do
1éch chuan tuong doi (% RSD) thong qua viéc phan
tich 10 mau tai nong d6 3,0 pg/kg.

PG tdi lgp: Phan tich 13p lai 20 mAu thém chuén
tai mic nong d6 3,0 pg/kg moi ngay 10 mau, trong
dicu kién tai “lap ndi bo phong thi nghiém. Tinh toan
d6 1éch chuan (S) va @6 léch chuan tuwong d6i (%
RSD).

3. KET QUA VA THAO LUAN

3.1. Khoang tuyén tinh

. Két qua khao sat khoang tuyén tinh gom cac
diém chuan 3; 10; 15; 20; 25 pg/kg qua hai ngay, hé
s0 hoi quy lan luot 14 0,9947; 0,9944 (Bang 3).

Bang 3. D) 1éch cac diém chuin

MAiu Ngay 1 Ngay 2
R? 0,9947 0,9944

3 ng/kg 5,00 % 3,67 %
10 pg/kg 4,50 % 6,80 %
15 pg/kg 5,87 % 0,00 %
20 pg/kg 3,65 % 4,95 %
25 pg/kg 1,76 % 1,68 %

banh gia d 1€ch cua cac diém chuan két qua cho
thay nong d6 cac diém chuan dap g dugc cac yéu
cau bao gom R? > 0,99, d6 léch diém chuén tai gia
tri dinh lugng < 6%, cac diém chuén con lai chénh
1éch khong qua 7%. Khao sat cho thay gia tri hoi quy
tuyet tinh, khoang tuyen tinh cia phuong phép rong
thé hién ndng d6 diém chuin dugc lya chon

phu hop.

3.2. Giéi han phat hién (LOD)

Mau thém c‘hué‘inq & ndng d6 3 pg/kg duge khao
sat 1ap lai 10 lan dé xdc dinh gia tri phat hién ly
thuyet, so liéu dugc thé hién & Bang 4.

Bang 4. Két qua khio sat cac n‘én miu tém, ca
tra, cha ca basa tai nong do 3 pg/kg

(n=10)
A Noéngdd LOD Ly
Nén Mau trung binh  Thuyét
Tom 10,64 3,06+0,03 0,29
Ca Tra 8,45 2,88+0,04 0,34
Cha ca Basa 8,21 2,89+0,04 0,34

Két qua sau khi khao sat cho thay gia tri gisi han
phat hién (LOD ly thuyét) cua Ivermectin trén nén
mAu tom, ¢4 tra va cha ca basa lan lugt 13 0,29 ng/kg,
0,34 pg/kg, 0,34 pg/kg. LOD dugc chon cho cac nén
mau vira néu 1a 1,0 pg/kg dé xac nhan gia tri
su dung.
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Lién Minh Chau Au qui dinh cac tiéu chi xic
nhan mot chat (The European Commission, 2021)
bao gom:

— Tilé¢ S/N=3.

— So v6i chuén ti 1¢ ion dugce phép dao dong
+ 40 %.
— Do 1éch thoi gian luu cho phép + 1% so voi
thoi gian chuan.
Bing 5. Két qua xAc nhn gia tri cia LOD véi 10
lan 1ap lai trén cdc nén mau tém, ca tra,
cha ca basa tai nong do 1pg/kg

Nén Miu RT Ti 18 ion SIN
Tém 326-333  0,68-0,88  30-174
Catra  3.27-333 0,72-085  66-171
Cha cabasa 3,26-3.33  0,75-0,88  42-226

Khéo sat thuc nghiém va danh gia cho thdy mau
duogc thém chuan tai 1 pg/kg déu dat, phuong phap
phat hién chinh x4c. Tin hiéu phat hién 13, chiéu cao
peak thé hién rd rang, d& nhan théy thé hién qua ti 1€
ion (S/N) 16n du diéu kién dap tmg cac qui dinh trén,
hinh anh peak trén sic ky do phat hién & (Hinh 1 -
3). Cac mau c6 thoi gian lyu léch nhau nho va nam
trong khoang cho phép ctia phuong phap.

Name: 080324- IVER- LOD- 06

IVERMECTIN IVERMECTIN
MRM of 7 channels ES+ MRM of 7 channels, ES+
892.36 > 306.96 B 892.36 > 568.65
1.265e+004 1.450e+004
% %]
6 min 5 min
200 400 200 400
Hinh 1. Sac ky do mau thém chuan 1 pg/kg
nén tom
Name: 080324- IVER- LOD- 17
IVERMECTIN IVERMECTIN
MRM of 7 channels,ES+ MRM of 7 channels ES+
892 36 > 306.96 89236 > 568.65
1.040e+004 1.415e+004
0 0,
2 min 2 min
200 400 200 400

Hinh 2. Sic ky d6 miu thém chuén 1 pg/kg nén
catra
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Name: 080324- IVER- LOD- 21

IVERMECTIN IVERMECTIN
MRM of 7 channels ES+ MRM of 7 channels ES+
§92.36 > 306.96 §92.36 > 568.65
1.038e+004 1.387e+004
5 min 6 min
200 400 200 400

Hinh 3. Sic ky dd0 miu thém chuin 1 pg/kg nén
cha ca basa

Tai gia tri ndng do 1 pg/kg, két qua phén tich da
cho thiy phuong phap dap ung day du cac ticu chi
vé nhan dién mot chat trong k¥ thuat sic ky long
ghép kho1 phd. Gié trji LOD khao sat dap ung day di
yéu cdu clia cac co quan quan 1y vé muc dich phan
tich du lugng Ivermectin trong thuy san va san
pham thuy san.

3.3. Giéi han dinh luwgng (LOQ)

Két qua phén tich cua phuong phap sau khi xem
xét cac yéu t6 dinh danh duoc danh gia vé d6 chinh
xac bao gém dd thu hdi va do léch chuén tuong déi
ctia cac mau thém chuin thé hién do chinh xac cta
két qua. Theo huéng dan ciia The Association of
Official Analytical Chemists (AOAC, 2016) vé xac
dinh gia tri LOQ trong khoang nong d6 <7 pg/kg 1a
RSDg< 8% va dg thu hdi R ky vong ctia chat phan
tich trong khoang nong d6 1-10 ng/kg 1a 60-115%.
S6 lidu cho thay tai nong d6 3 pg/kg, phuong phap
dinh luong tét, 6 chinh xac phu hop véi huéng dan
va dap (mg yéu ciu cia Lién minh Chau Au vé
phuong phap phén tich du lugng cac hoat chat dugc
ly dugc sir dung trong dong vét san xuat thuc pham
RSDg< 30%, R (70-120%) trén ca ba nén mau (The
European Commission, 2021).

Bang 6. Két qua khao sat cac thong so6 danh gia
LOQ trén nén tdom nguyén li€u, ca tra,
cha ca basa (n =10)

Thong so Tom Catra Cha ca basa
RSDr 3,13 3,94 3,91
R 96,2-107,8 90,7-103,5 92,1-102,7

Ghi chu: Don vi (%).

Ivermectin la chat han ché st dung trong chan
nudi ton du cho phép trong thie pham c6 ngudn gde
dong vat dao dong tir 30 dén 100 pg/kg theo quy
dinh cua Lién Minh Chau Au (The European
Commission, 2014).
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Gi6i han dinh luvgng cia phuong phap dugce xac
nhan tai gid tri 3 pg/kg 1a phu hop véi myc dich phén
tich du lugng c6 trong thuyy san dung lam thyc pham
trong nude va xuit khau.

3.4. D§ nhay

Két qua phan tich tai nong do 1 ng/kg la gia tri
LOD lap lai 10 lan, trén mdi nén miu déu phat hién
dung. Két qua thyc nghiém trinh bay trong muc
danh gia LOD cho thdy phuong phap c6 d6 nhay dat
100 % tai gidi han phat hién Bang 5.

Két qua ndy cho thdy d6 nhay cua phuong phép
cao, nhitng mau duong tinh phwong phap déu cho ra
két qua ding.

3.5. Do chon loc

Do chon loc danh gia thong qua két qua khao sat
mau tring cho thdy phat hién ding mau am tinh
trong cac mau phan tich. Qua khao sat mot loat 10
mAu tring trén 3 nén miu tom nguyén liéu, ca tra,
cha ca basa tat ca déu khong phét hién chat phén tich
cho thay rang d6 chon loc phuong phap tot.

3.6. D9 chinh xac ctia phwong phap (dd chum

va d¢ ding)

Phén tich 10 mau thém chuén tai ndng do 3
ng/kg trong 2 ngay lién tuc/nén mau. Két qua phan
tich dugc dung dé tinh toan do lap lai, 40 tai lap (do
chum) va do ding (d6 thu hoi).

Béang 7. Két qua khao sat d¢ chlnh xdc tai nf)ng
dd 3 pg/kg trén cic nén miu tém, ca tra,
cha c4 basa thém chuin

MAu Tom Catra Cha ca

basa

RSDg; 3,13 3,94 3,91
Ry 96,2-107,8 90,7-103,5 92,1-102,7

RSDr» 3,79 3,49 4,15
R, 92,9-107,5 98,1-108,2 93,7-106,6

RSDr 3,42 4,87 4,16
R 92,9-107,8 90,7-108,2 92,1-106,6

Ghi chu: Don vi (%)

Danh gia Kkét qua khao sat cho thfiy do 1ap lai trén
cic nén mau déu phu hop véi AOAC (2016),
RSDRr< 21 %. Gia tri d0 lap lai c6 xu hudng ting
theo thir ty mu t6m, ca tra, cha basa két qué nay co
thé dugc giai thich 1a do d6 phirc tap cta cac thanh
phan da luong hién dién trong mau gay nén.

Do tai 1ap ctia phuong phap trén 3 nén miu déu
t6t, két qua do 1éch chuén tuong ddi ciia 2 ngay khao
sat dai dién cho do tai 1ap cho thiy phuong phap co
tinh 6n dinh khi phan tich. Thé hién ¢ két qua RSDg
clia 2 ngay phén tich trén 3 nén miu déu nhé hon



Tap chi Khoa hoc Pai hoc Can Tho

5%, rat tot so v6i hudng dan cia AOAC (2016)
1a < 32%.

b6 ding phan anh muc do chénh léch gitra gia
tri thye va gia tri phan tich dugc, biéu hién thong
qua do thu hdi cua phuong phap. Két qua dir liéu
phan tich thu dugc cho thay gia tri do thu hoi cta
nén mau cé tra c6 dao dong 16n nhat 90,7-108,2%.
Tuy nhién, d6 thu hdi cua ca 3 nén miu déu dao
dong trong khoang 60-115 % phu hop v&i hudng
dan cua AOAC (2016).

4. KET LUAN

Phuong phap phén tich Ivermectin trén nén miu
thity san va san phdm thuy san qua khao sét cho thiy
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