&= Wemam Journal o

Vietnam Journal of Food Control Ll

A Scientific Journal of National Institute for Food Control
Journal homepage: https://vjfc.nifc.gov.vn

Research Article

A comprehensive study on reference material of imidacloprid in tomato matrix

Nguyen Linh Trang®, Tran Thi Thu Trang*, Dinh Hoang Anh', Nguyen Thi Thao Nguyen?,
Tran Thi Hong?, Do Thi Thu Hang?, Kieu Thi Lan Phuong?, Dang Huu Cuong?,

Dang Van Ket?, Nguyen Thi Huyen?, Le Thi Phuong Thao?, Le Thi Hong Hao?,

Nguyen Thi Anh Huong?, Nguyen Thi Minh Hoa**

'Faculty of Chemistry, University of Science, Vietnam National University, Hanoi, Vietnam

?National Institute for Food Control, Hanoi, Vietham
(Received: 09 Dec 2023; Revised: 06 Jan 2024, Accepted: 16 Jan 2024)

Abstract

Controlling the level of crop protection chemical residues in food is always a matter
of concern. Certified reference materials (CRM) or reference materials (RM) are used in
crop protection chemical residue analysis to validate analytical methods and evaluate the
quality of measurement results. Imidacloprid is a common crop protection chemical used in
tomato crops. A comprehensive study of the production, storage, transport, and utilization
of CRM imidacloprid in tomato matrix was conducted. After comparing the two frozen and
freeze-dried production processes, the freeze-dried production process was concluded to be
superior. The CRM characterization process complies with 1SO 17034:2016. The
concentration of imidacloprid in tomato CRM is consistent with the maximum residue limit
of imidacloprid according to the Codex and regulations of Circular 50/2016/TT-BYT of the
Ministry of Health of Vietnam. At 4°C storage temperatures, freeze-dried tomato CRM was
predicted to be stable for at least 552 days, while at -20°C the shelf life was at least 704 days.
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A comprehensive study on reference material of Imidacloprid in tomato matrix
Nghién ciiu tong thé vé san xuat mau chuan imidacloprid trong ¢ca chua

Nguyén Linh Trang’, Tran Thi Thu Trang', Pinh Hoang Anh', Nguyén Thi Thao Nguyén’,
Tran Thi Hong?, P§ Thi Thu Hing?, Kiéu Thi Lan Phuong?, Ping Vin Két?,

Nguyén Thi Huyén?, Lé Thi Phwong Thio?, Lé Thi Hong Hao?,

Nguyén Thi Anh Huong!, Nguyén Thi Minh Hoa?"

Khoa Héa hoc, T ruong Pai hoc Khoa hoc ty nhién, Pgi hoc Quéc gia Ha N¢i, Ha No¢i, Viét Nam

2Vién kiém nghiém an toan vé sinh thuc phcfm quéc gia, Ha No¢i, Viét Nam

Tom tit

Kiém soat du luong héa chat bao vé thuc vat trong thuc pham ludn 13 van dé dugc
quan tdm. V4t liéu chuan dugc chimg nhan (CRM) hodc vt liéu chuan (RM) dugc st dung
trong phan tich du luong hoa chét bao vé thyc vat dé xac nhan cac phuong phap phan tich
va danh gia chét lugng cua két qua do. Qua trinh san xuét, bao quan, van chuyén va stir dung
CRM du lugng hoa chét bao vé thuc vat imidacloprid trong ca chua da dugc tién hanh nghién
ctru mot cach toan dién. Sau khi so sanh hai quy trinh san xuit dong lanh va dong kho, quy
trinh san xuét dong kho dugc nhén théy 1a uwu viét hon. Quy trinh mo6 ta dac tinh CRM tuan
theo ISO 17034:2016. Nong d6 ctia imidacloprid trong CRM ca chua phtt hop voéi mirc do
t6i da cho phép cta imidacloprid theo Codex va quy dinh cta Thong tu 50/2016/TT-BYT
Bo6 Y té Viét Nam. O nhiét d6 bao quan 4°C, CRM ca chua dong khd dugc ude tinh 13 on
dinh trong it nhat 552 ngay, trong khi & nhiét d6 -20°C, thoi han str dung udc tinh it nhat 13
704 ngay.

Tir khéa: CRM, RM, ca chua, imidacloprid.

1. PAT VAN PE

Hoa chét bao vé thuc vat (HCBVTYV) sir dung trong nong nghiép duoc coi 1a cach hiéu
qua nhét vé chi phi dé ngan ngtra hodc kiém soat sdu bénh, c6 dai va cac mam bénh thuc vat
khac, dong thoi duy tri chat lugng san pham cao. Tuy nhién, du luong HCBVTV trong thuc
pham va méi trudng da gay ra mbi lo ngai vé sirc khoe con nguoi do kha ning gay doc cap
tinh va man tinh cta ching. Cuc Quan 1y Thuc phdm va Dugc pham Hoa Ky (FDA) di trién
khai chwong trinh giam sat HCBVTV dé theo d&i mirc d6 du lugng HCBVTV trong thyc phdm
ndi dia va nhap khau dé dam béao rang ching khong vuot qué giéi han hoac muc cho phép ké
tir nam 1987 [1]. Tai Viét Nam, BO Y té ciing ban hanh Thong tu 50/2016/TT-BYT vé quy
dinh gi6i han téi da du lugng HCBVTV trong thuc phim. Dé bao vé ngudi tiéu dung hiéu qua,
cac co quan quan 1y, cac phong thi nghiém can ¢ cac phuong phap phan tich dang tin cdy dé
xac dinh va dinh lugng du luong HCBVTV trong thuc pham [2].

Imidacloprid 13 mot hoa chit bao vé thuc vat phd bién dugce sir dung trén ciy ca chua.
Theo quy dinh tai Phu luc ban hanh kém theo Thong tu 50/2016/TT-BYT, gi6i han du lugng
t6i da (MRLs) 1a 0,5 mg/kg [5]. Cac phuwong phap phan tich hoa chét bao vé thuc vat da lién
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tuc duoc phat trién. Dé tham dinh phuong phap va dam bao gia trj sir dung ctia két qua phan
tich, viéc stir dung mau chuin hodc tham gia thtr nghi¢m thanh thao 1a yéu cAu bt budc dé
phong thi nghiém duoc chimg nhén theo tiéu chuan ISO 17025 [6].

Tai Viét Nam, vi¢c nghién clru san xuét mau chuén hau nhu chua duge thuc hién da
dang nén méu ciing nhu chua c6 nghién ciru vé mau chudn hoa chat bao vé thuc vat trén nén
thue phém. Trén thé gidi da co cac nghién clru san xuat mau chuén héa chét bao vét thuc vat
trong thuc phim nhu méu ca rét/khoai tay [7], bap cai [8], tra [9], dau 6 liu [10], chanh day
[11], nho [12], dua chudt [13], ca chua [14, 15]. Diéu kién bao quan, dac biét 1a nhiét do co
anh hudéng lon dén thoi han st dung ctia mau chuan. Hau hét cac loai rau va trai cay duoc
bdo quan ¢ nhiét do -20°C hoac thép hon, nhung dau 6 liu c6 thé duge bao quan ¢ nhiét do
4°C hoic cao hon. Qua trinh san xuat mau chudn trong thyc pham rat da dang bao gdm bao
quan lanh [13, 15-18], dong kho sau khi thém chét phan tich [15, 19, 20], dong kho trudc
khi thém chat phan tich [21-22]. Cac nghién ctru nay chu yéu tip trung vao qua trinh san
xuét va thoi han st dung cua mau chuin, trong khi tinh 6n dinh cia mau chuin trong qua
trinh str dung nhu van chuyén va sau khi mé chai mau chuan chwa dugc chi y.

Muc dich chinh cta nghién ctru nay 1a tap trung vao viéc nghién ciru san xuit cic mau
chuén dé xac dinh du lugng hoa chét bao vé thuc vat trong nén ca chua (1), mo ta dac tinh
ctia mau chuan theo hudng dan ISO 13528 va ISO 17034:2016 (2), nghién ciru tinh 6n dinh
ctia mau chuan (1au dai va trong qua trinh van chuyén) (3). Hai quy trinh san xuat mau chuan
trén nén ca chua di so sanh: ca chua dong lanh va ca chua dong kho vé mat san xuét, van
chuyén, thoi han st dung, diéu kién bao quan va qua trinh st dung. Quy trinh san xuét va
bao quan duoc t6i wu hda dé tao ra mau chuan ddi véi du luong imidacloprid trong ca chua
cudi ciing s& dugc bao cdo trong bai viét nay.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Héa chét, chit chuan

Chét chuan imidacloprid duoc cung cdp bai hang LGC, Dr.Ehrenstofer. Acetonitrile,
methanol (loai gradient cho sic ky 16ng), acid acetic (glacial), magnesium sulfate anhydrous,
sodium acetate anhydrous dugc cung cip boi hiang Merck, Puc. Bot Primary secondary
amine (cap phan tich) dugc cung cap boi hing Agilent. Nude tinh khiét (Milli-Q Integral 3;
Millipore, Billerica, MA) da dugc st dung trong nghién ctru nay.

2.2. Thiét bi

Céc thiét bi sir dung trong san xudt mau chudn bao gébm: may xay nho, may xay da
nang l6n, td lanh, td dong sau (MDF-U700VX-PB, Panasonic), may doéng kho
(MODULYOD) cung cac dung cu co ban trong phong thi nghiém khac.

Phan tich du luong imidacloprid duoc thyuc hién bang hé thdng sic ky 1ong hiéu ning
cao 20 AXL cua Shimadzu va detector khéi phd ABI Sciex 5500 QQQ Aplied Biosystem.
Vi¢c phan tach dugc thuc hién béng cot Xbrigde C18 (100 mm x 4,6 mm; 2,5 um).

2.3. Phwong phap phan tich

Imidacloprid dugc phén tich bang phuong phap sic khi 1ong khdi phd da duge tham

dinh theo AOAC Official Method 2007.01 [23] va CEN Method 15662:2018 [24]. Phuong
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phap phan tich nay dugc thuc hién tai Vién Kiém nghi¢m an toan v¢ sinh thuc phém quéc
gia (NIFC, Viét Nam) da dugc cong nhan theo ISO 17025. Thong thudng, 10 g mau di dong
nhit duoc chiét va 1am sach biang phuong phap QUEChERS sau d6 duoc phan tich bang sic
ky 1ong khdi phé hai lan (LC-MS/MS). Trong nghién ctru ndy, ca chua déng lanh dugc can
10,0 g, trong khi mau ca chua déng kho duge can chinh xac khoing 1,0 g va hoan nguyén
v6i 10 mL nude cat cho mdi 1an phén tich. Dung dich chiét ctia miu duoc pha lodng 10 lan
trugc khi phan tich bang h¢ thong LC-MS/MS.

2.4. San xuit miu chuin

Mau chuén dugc san xut tir 25 kg ca chua tuoi. Ca chua dugc lya chon khong bi hu
hong, rira sach, 16t vo, xay nhuyén, loc qua rdy. Chia ca chua xay nhuyén thanh timg phan
¢6 khéi luong 500 g va thém vao 250 pL dung dich chuan imidacloprid 1000 mg/kg va dong
nhit biang may xay nho. Sau d6 toan bo hdn hop ca chua da thém chét chuén imidacloprid
dugc dong nhat biang may xay da ning trong 20 phit. Sau d6 mau duoc dong trong lo HDPE
100 mL.

Céac lo mau nay duoc chia thanh 3 nhém (Hinh 1). Nhom 1- ca chua dong lanh bao
quéan & -20°C, nhém 2- ca chua dong lanh bao quan & -80°C, nhdm 3- ca chua dong kho. D6i
v6i ca chua dong kho, sau khi dong lo, cic mau dugc bao quan & -80°C trong 2 ngay roi
chuyén vao may dong kho trong 2 ngay & nhiét d6 -40°C. Nhom 3 tiép tuc duoc chia thanh
2 nhém nhé: nhém 3.1 bao quan ¢ 4°C, nhom 3.2 bao quan & -20°C. T4t ca mAu trude khi
bao quan & nhiét d6 theo thiét ké déu dugc han kin miéng lo.

Ca chua xay
nhuyén

Ca chua xay
nhuyén dong

Panh gia tinh Ca chua xay

dong nhat nhuyén lanh

Nhom 2 . :
2
Nhom 1 (Bao quan ¢ - Nhém 3.1 o 32’,(()?(30
80°C) quan ¢ -20°C)

| |
| | [ |

Bao quan ¢ - Khao sat van Bao quan ¢ Khao sat van
20°C chuyén 1 4°C chuyén 2

mm 20£5°C

Hinh 1. Thiét ké thi nghiém
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2.5. Panh gia d9 dong nhit

Sau khi mau hoan thanh qua trinh san xuét, 10 1o mau cua nhém 1 (dai dién cho nhém
1 va nhém 2) va nhom 3.1 (dai dién cho nhém 3) duoc phéan tich d6 dong nhat. Nhom 1 va
nhom 2 duoc san xuit giéng nhau cing 1 mé chi khac nhau & qua trinh bao quan nén sau khi
hoan thanh san xuét dé danh gia do déng nhét chi can thuc hién 1 1an. Tuong tu nhu vay ddi
v6inhom 3.1 va 3.2 ciing cung san xudt 1 mé chi khac nhau & giai doan bao quan. Mdi mau
duoc phan tich 13p 2 1an va thuc hién danh gia tinh ddng nhét theo ISO/IEC 17034 [25] va
ISO guide 35:2017 [26]. D6 khong dam bao ddng nhit unom lién quan dén tinh khong dong
nhat cta 1 16 mau san xuét theo mé dugc tinh theo cong thic:

— 2 2
Upom = ,’ubb + Uy

Trong d0, u,, 12 d6 1éch chuan giita cac mau, w,,, 13 dd 1éch chuan trong 1 mau.
2.6. Panh gia d on dinh

Dé theo ddi do 6n dinh 1au dai, cac mau trong mdi nhom d3 dugc kiém tra ham lugng
imidacloprid hang thang trong 6 thang. Nam mau dai dién cho mdéi nhém duoc chon ngiu
nhién va phan tich 1ap lai hai 1an. S6 liéu dugc thu thap tr 6 diém: 5, 41, 81, 101, 143, 173
ngay (ké tir ngay san xut), sau d6 lap mo hinh tuyén tinh: y = blt + b0 (dudng xu hudng)
dé udc tinh han sir dung ctia mau chuan.

Muc thay doi chép nhén duge d6i voi ham luong chét phan tich dugc dat & mac 10%
gia tri 4n dinh; gia tri 4n dinh la trung binh cua két qua phan tich 10 lo mau trong danh gia
tinh dong nhat (diém ban dau). Gi6i han dudi duoc dit & gia tri 4n dinh trir 10%; gidi han
trén dugc dit o gia tri 4n dinh cong thém 10%. Dé ude tinh thoi han st dung (t(shelf life)),
khoang tin cay 95% cho gia tri twong lai dugc tinh dén va chon thoi gian ngin nhat ma tai
doé mdt trong cac gidi han tin cay cat gi61 han trén hodc gidi han dudi. D6 khong dam bao
do do d6 khong 6n dinh trong qué trinh bao quan (uns) dugc tinh bang cong thirc:

Uyes = Spy X Lshelf life
s

S =
(b1) =
V2t — B)?

Mau chuan nhoém 1 dugce str dung khao sat diéu kién van chuyén d6i véi ca chua dong
lanh. Ba hop xdp cach nhiét van chuyén di duoc chuan bi cho ba diéu kién: hop thir nhét
chtra 3 mau ca chua dong lanh va 2 kg d4 kho (-5 + 5°C), hop thir hai chira 3 mau ca chua
dong lanh va 2 kg da gel (4 + 5°C) va mau thir ba chi chira 3 mau ca chua dong lanh (20 +
5°C). T4t ca nhirng chiéc hop nay déu dugc bd sung vat liéu chdng sdc va duogc dong goi
can than. Thi nghi¢m mo6 phdéng diéu kién van chuyén dugc thuc hién trong 2 ngay, nhi¢t do
bdo quan la nhi¢t do mau chuén duoc do tai thoi diém két thuc thi nghiém béng nhiét ké. Sau
d6, nhitng mau ca chua dong lanh nay dugc phan tich ham lugng imidacloprid.

Mau ca chua dong kho nhom 3.1 duoc 1dy dé tién hanh khao sat diéu kién van chuyén
dbi v6i ca chua dong kho. Hop x6p cach nhiét van chuyén dau tién dugc chuin bi dé van
chuyén 3 mau véi vat liéu chéng séc ¢ nhiét do méi truong (20 + 5°C). Hop xdp cach nhiét
van chuyén thir hai chira 3 mau va 2 kg da gel (4 + 5°C). Cac mau dugc phén tich sau 2 ngay

thi nghiém mo phong.
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2.7. Gia tri chtirng nhan va d¢ khong dam baio do

Gia tri duoc ching nhan cua imidacloprid dugc tinh bang trung binh ctia 10 lo mau tai
thoi diém ban dau (danh gia tinh dong nhét). P khéng dam bao do ciia miu chuin dugc
chirmg nhan 14 can bac hai cua tong binh phuong ctia cc thanh phan: do khong dam bao do
cua tinh déng nhéat (unom), d6 khong dam bao do ctia do on dinh 1au dai (ustab), 46 khong dam
bao van chuyén (utans), 46 khong dam bao do cia dic tinh bao gdm do khong dam bao do
ctia chit chuan goc (ust) va d6 khong dam bao do ciia phwong phap phan tich (umetn):

e = (R + Woran + Wrans + W + Vrn

2.8. T6 chirc thir nghiém thanh thao

Mau chuin dic biét quan trong ddi véi hoa phan tich, img dung vao muc dich kiém
so4t chét luong dugc da dugce cong nhan rong rai. Mac du cac mau chuin cua nghién ctru
chura dugc theo ddi hét thoi gian nhung nhitng mau chudn nay sau hai thang san xuat di duoc
chimg minh 1a dong nhét va 6n dinh. Sau d6 cic mau nay duoc sir dung cho chwong trinh
thir nghiém thanh thao do Vién Kiém nghiém an toan vé sinh thuc pham quéc gia t6 chirc
v6i 13 phong thi nghi¢m tham gia trén ca nudc.

3. KET QUA VA BAN LUAN

3.1. Panh gia d§ dong nhat

Yéu t6 quan trong dau tién trong san xuat mau chuan la do déng nhat, yéu tb nay lién
quan dén su bién ddi cua gia tri dic tinh gitra cac don vi riéng biét va sy bién doi trong mot
don vi. Do dong nhat ctia mdi 16 dugc danh gia boi phuong phap “ANOVA one way”. Su
khac nhau giita cac mau trong cung mot 16 cia ca chua dong lanh va ca chua dong kho thi
dugc danh gia trong Bang 1. Két qua cho thay rang mau dat o dong nhat P-value 16n hon
0,05.

Can khéi luong 6 1o trudce va sau qua trinh déng khé cho thay khéi lugng ca chua giam
94,7%. Pidu d6 cho thay rang nudc chiém khoang 94,7% va con lai 12 nguyén liéu kho chiém
5,3% trong ca chua. Ham lugng imidacloprid trong ca chua dong kho tang trung binh 19,2
1an so voi ca chua dong lanh, chu yéu 13 do viéc giam khéi lwong. Két qua hao hut khdi
luong do qua trinh déng kho c6 thé goi ¥ cho viéc hoan nguyén mau tir mau dong kho véi
ty 1& mau:nude (1:20, m/m).

Bdng 1. Két qua phan tich ANOVA-one way va dg khéng dam bdo danh gid tinh dong nhat
Cua ca chua dong lanh va dong kho

. . Gia tri trung binh Unom
Mau chuan M Sbetween MSwithin ~ P-value
(mg/kg) (mg/kg)
Dong lanh 0,5363 0,00034 0,000408 0,600 0,01428
Pong kho 10,79 0,9116 0,0745 0,3765 0,1951
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3.2. Panh gia d§ 6n dinh khi van chuyén

Mau chuén c6 thé dugc sir dung lam mau thir nghiém thanh thao hodc mau kiém soat
chat luong, vi vay nhitng san phdm nay phai duoc van chuyén tir noi san xuat dén cac phong
thi nghiém. Thuc té, diéu kién van chuyén thuong khong duoc kiém soat tot nhu diéu kién
bao quan. Nhiét do bao quan cang thip thi chi phi van chuyén cang cao. Hon nita, viéc van
chuyén c6 thé gay ra thay ddi vé dac tinh miu chuan. Vi vay, viéc nghién curu do on dinh
van chuyén ctia mau chuén & cic nhiét 4 khac nhau 1a rat quan trong.

Trong nhém mau chuén ca chua dong lanh, ba diéu kién van chuyén da duoc kiém tra
va so sanh véi diéu kién ban dau (dit liéu vé tinh déng nhat). Mau chuén ca chua déng kho
duoc lira chon nghién ctru 2 diéu kién van chuyén. Két qua danh gia ham luong chit phan
tich trong cac diéu kién van chuyén duoc thé hién trong Hinh 2.

ygkg Imidacioprid Fisher LSD mgkg Imidaciopnd Fisher LSD
18
570 1" 51
T
60 4 14ad
§ 550+ § " 1 ‘
§ §
§ 2108
5% 3
© 106
520 -
& ol . —
500 - . 1004 .
Homogerety 20:25C 415°C $5:5C Homogenaity 20:5C 4:5C

Hinh 2. So sanh 3 diéu kién véin chuyén mau chudn dong lanh (4) va 2 diéu kién van
chuyén mau chudn déng khé (B)

C6 thé thiy rang, diéu kién van chuyén & 4 + 5°C va -5 * 5°C déu khéng c6 su khac
biét c6 ¥ nghia thong ké so voi ndng do chat phan tich ban dau, tuy nhién & diéu kién thudng
20 * 5°C trong 2 ngay, co thé giy ra su giam ndéng do chéat phan tich, vi vdy mau chuan
imidacloprid trong ca chua nén dugc bdo quan lanh ¢ 4 + 5°C. B§ khong dam bao do khi
van chuyén duoc tinh b?mg d6 léch chuén cua gia tri trung binh tai thoi diém ban dau va gia
tri trung binh cta thi nghiém van chuyén chia cho cén béc hai cua 2. B§ khong dam bao do
ctia miu chuan ca chua dong lanh 14 5,2 x 1074, ca chua dong khé 13 5,1 X 1072 mg/kg &
diéu kién van chuyén 4 £ 5°C.

3.3. Panh gia d 6n dinh lau dai, wéc tinh thoi han sir dung va d§ khong dam bao

Céc mau chuan ciia mdi nhom duogc theo ddi ham lugng imidacloprid trong 6 thang.
Dit liéu duoc thu thap dé thiét 1ap duong xu huéng. Trong truong hop nay, su thay d6i nong
d6 1a nho nén xu hudng tuyén tinh duoc ap dung. Su thay ddi co thé chap nhan duogc dbi voi
chat phan tich dé danh gia d6 khong dam bao do vé do on dinh lau dai 1a 10% gia tri dugc
chig nhan. Thanh phan chinh gay ra d6 khong dam bao do ctia mau chuan 1a d6 khéng dam
bao cua phuong phap phan tich 1a 15% gié tri két qua phan tich. Gié tri dugc chimg nhan, thoi
han str dung udc tinh va d¢ khong dam bao cua imidacloprid dugc trinh bay trong Bang 2.
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Bdng 2. Gia tri chiing nhdn, dg khéng dam bdo do va han sir dung woc tinh ciia mau chuan
Ca chua dong lanh

-80°C -20°C

Gia tri chitrng nhan . . A . . A 1A .
; ’ Han st dung D) khong dam  Han sttr dung D¢ khong dam

(mg/kg) (ngay) bio do mg/kg) (ngdy)  béo do (mg/kg)
0,5363 505 0,176 450 0,170
Ca chua dong kho
Gia tri chirng nhan - 20 C,\ = ~ - > A -
(ma/kg) Han sitr dung D) khong dam  Han sttr dung D¢ khong dam
(ngay) bao do (Mmg/kg) (ngay) bao do (mg/kg)
10,79 704 3,378 552 3,338

Pbi v6i ca chua dong lanh & -20°C, thoi han sir dung 1a 450 ngay. Khi nhiét do bao
quan ha xubng -80°C thoi han st dung wdc tinh cia mau chuén ting 1én 1a 505 ngay. Vi
cac mau dong kho, thoi gian bao quan & 4°C 1a 552 va & -20°C la 704 ngay. Nhu vay, cac
mau dong kho c6 thé duoc bao quan & nhiét d6 cao hon va thoi gian dai hon.
3.4. Két qua ciia chwong trinh thir nghiém thanh thao sir dung méu chuan imidacloprid
trong ca chua

Mau chuan imidacloprid trong ca chua dong lanh dugc sir dung cho chuong trinh thir
nghiém thanh thao. Hau hét nhiing phong thi nghiém phan tich imidacloprid bang sic ky
1ong — khdi pho va s6 it phong thi nghiém st dung sic ky khi — khdi phd. Két qua ciia nhimg
phong thi nghiém dugc danh gia bang chuan Grubbs vé quan sat do chéch va loai bo cac “do
chéch” theo ISO 5725-2:2019 (E) [27]. Gia tri 4n dinh (xpt), 6 1éch chuan (opt) va d6 khong
dam bao do ctia chuong trinh thir nghiém thanh thao dugc tinh theo ISO 13528:2015 [28] va
AOAC International — Phu lyc F [29]. Dit liéu ham luong imidacloprid dugc phan tich thong
ké bang Thuét toan A. Bang 3 thé hién cac gid tri 4n dinh ctia chuong trinh thir nghiém thanh
thao phul hop véi cac gia tri dugc ching nhan bao gom d¢ khong dam bao do ctia mau chuan.
Diéu d6 ching to do tin cdy vé gi tri chimg nhan ctia mau chuan imidacloprid trong ca chua
trong nghién ctru nay. Hinh 3 biéu dién z’-score ciia cac phong thi nghiém tham gia. C6 thé
thiy rang c6 09 phong thi nghiém cho két qua dat z’-score nhé hon hodc bang 2, ¢6 01 phong
thi nghiém c6 két qua canh bao z’-score nam trong khoang tir 2 dén 3, va c¢6 3 phong thi
nghiém cho két qua khong dat z’-score 16n hon 3.

Bdng 3. Gia trj dn dinh (Xpy), dé léch chudn (ow) va d khéng dam béo do ciia chirong
trinh the nghiém thanh thqo so vai gia tri duoc chieing nhdn va dé khéng dam bao do (k=2)
cua mau chuan

Gia tri 4n dinh ciia Opt Ux Gia tri dugc chimg D0 khong dam
TNTT (mg/kg) (ma/kg) (ma/kg) nhan (mg/kg) bao (mg/kg)
0,532 0,063 0,022 0,5363 0,170
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z'-score Imidacloprid
4,00
2,00
1,13
0.20 035 035 0,50 0,51
m = B N
0,00 g = = -
0.33 033
0,70
2,00
4'00\:-r,mt\cmac-r.=\mt\——n
< Lag —_ — o — —_ o~ o o el ~
Lab code
m— 7'_score |z'-score | =2 emm— 7' score |=3

Hinh 3. Z -score cua cac phong thi nghiém tham gia chwong trinh thit nghiém thanh thao

4. KET LUAN

Nghién ciru ndy d san xuat thanh cong mau chuan imidacloprid trong ca chua. Trong
qua trinh so sanh hai cach san xuat mau chuén, két qua nghién ciru cho thay rang mau chuan
dong kho c6 nhiéu wu diém hon so voéi dong lanh vé diéu kién bao quan va thoi gian st dung.
O nhiét d6 4°C, mau chuan dong kho dugce dy doan la 6n dinh trong it nhét 552 ngay, trong
khi ¢ nhiét d6 -20°C, thoi gian 6n dinh it nhét 1a 704 ngay. Mau chuan ciing duoc khang
dinh 1a dang tin cy va 6n dinh khi t6 chirc thanh cong chuong trinh thir nghiém thanh thao
v6i 13 phong thir nghiém tham gia trén toan qudc. Nghién ciru ndy mo dau cho viée tmg
dung phuong phap san xuat mau chuan héa chat bao vé thyuc vat trong nén mau rau ca qua,
day duoc cho 1a nén mau kho giit dugc do on dinh lau dai.

LOI CAM ON

Nghién ctru nay dugc thyc hién trong khuon khd dé tai co s& cta Vién kiém nghiém
an toan vé sinh thyc pham qudc gia ma s NIFC.DTCS.22.01.
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