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Abstract

Controlling pesticide residues in food is a top concern to ensure consumer health and safety. In testing,
reference materials (RM) and certified reference materials (CRM) are essential tools used to calibrate
equipment, control quality and confirm the reliability of analytical methods. This study focuses on the
production, storage and evaluation of certified reference materials of five pesticides: bifenthrin, carbofuran,
chlorpyrifos, difenoconazole, imidacloprid in powdered milk, in compliance with international standards ISO
17034:2016 and ISO 33405:2024. The RM after production and packaging were analyzed by gas
chromatography (GC) (for bifenthrin and chlorpyrifos) and liquid chromatography (LC) (for carbofuran,
difenoconazole and imidacloprid) using tandem mass spectrometry detector (MS/MS) to evaluate
homogeneity, stability and estimate shelf life. The results showed that at room temperature, the RM was
estimated to be stable with all five pesticides for at least 2 years. The RM after evaluation was used to
successfully organize a proficiency testing program with the participation of 07 testing laboratories nationwide.
The certified value is accompanied by the expanded measurement uncertainty of each pesticide: difenoconazole
77.90 + 10.35 pg/kg; carbofuran 81.55 + 10.02 ug/kg; bifenthrin 68.38 + 8.47 pg/kg; imidacloprid 65.15 +
8.22 pg/kg; chlorpyrifos 69.04 + 13.97 pg/kg.
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Nghién ciiu san xuat mau chuin cho hoa chat bao vé thuc vat: bifenthrin, carbofuran,
clorpyrifos, difenoconazole, imidacloprid trén nén siia hot

Nguyén Thi Thu Ha!, Pham Vin Khué', Lwu Thi Huyén Trang?, D3 Thi Thu Hing?,
Pham Thi Hrong Giang®, Pham Hoang Thi%, Nguyén Hoang Anh?, Pham Nhu Trong?,
Nguyén Thi Thanh Thiiy?, Nguyén Thi Anh Huong!, Nguyén Thi Minh Hoa?
!Khoa Héa hoc, Truong Pai hoc Khoa hoc ty nhién, Pai hoc Quéc gia Ha Noi, Ha Noi, Viét Nam
2Vién kiém nghiém an toan vé sinh thuc phcfm quéc gia, Ha Ngi, Viét Nam
3Hoc vién Nong nghiép Viét Nam, Ha Ngi, Viét Nam
Tém tit

Viée kiém soat du luong hoa chat bao vé thuc vat (HCBVTV) trong thuc pham 1a mbi quan tim hang du
nhiam dam bao an toan strc khoe cho nguoi tiéu ding. Trong kiém nghiém, mau chuan (Reference Material - RM)
va mau chuan duoc chung nhan (Certified Reference Material - CRM) la cong cu thiét yéu, duoc st dung dé hiéu
chudn thiét bi, kiém soat chat lrong va x4c nhan do tin cdy ciia phuong phéap phan tich. Nghién ctru nay tp trung
vao qué trinh san xudt, bio quan va danh gia mau chuan duoc chimg nhan cta nam loai HCBVTV gdm: bifenthrin,
carbofuran, clorpyrifos, difenoconazole, imidacloprid trén nén sita bot, tuan thi theo cac tiéu chuan qudc té ISO
17034:2016 va ISO 33405:2024. Mau chuan sau khi san xuat va dong gbi dugc phén tich bang phuong phép sic
ky khi (GC) (d6i voi bifenthrin va clorpyrifos) va sic ky long (LC) (ddi v6i carbofuran, difenoconazole va
imidacloprid) sir dung detector khdi phd 2 1an (MS/MS) dé danh gia vé do dong nhat, 6n dinh va udc tinh thoi
han st dung. Két qua cho théy tai diéu kién nhiét do phong, mau chuén duogc uéce tinh 1 6n dinh véi ca nam
HCBVTV trong it nhit 2 nim. Mau chuén sau khi dénh gia da dugc sir dung dé t6 chirc thanh cong chuong trinh
thir nghiém thanh thao v6i sy tham gia ctia 07 phong thir nghiém trén toan qudc. Gia tri chimg nhan di kém do
khong dam bao do mé rong cia ting loai HCBVTV: difenoconazole 77,90 + 10,35 pg/kg; carbofuran 81,55 +
10,02 ug/kg; bifenthrin 68,38 + 8,47 ug/kg; imidacloprid 65,15 + 8,22 ug/kg; chlorpyrifos 69,04 + 13,97 ng/kg.

Tir khéa: bifenthrin, carbofuran, clorpyrifos, difenoconazole, imidacloprid, mdau chudn, sita bét.

1. PAT VAN PE

Trong bdi canh hién nay, sy gia ting dan s, qua trinh toan cdu hoa va tbe d6 d thi hda ngay cang manh mé
d3 dat ra yéu cau cp thiét phai phat trién bén vimg nganh nong nghiép va cac hé théng san xuét luong thuc, thyuc
pham. Trong d6, HCBVTV duoc tmg dung rong rii nho kha ning gia ting ning suét cdy trong va kiém soat sau
bénh hiéu qua. Tuy nhién, HCBVTV ddng thoi ciing 14 cac hop chit doc hai, c6 thé giy 6 nhiém 6 nhiém moi
trudng va tich lity trong chudi thue pham, dan dén nguy co anh huéng xau dén sirc khoe con ngudi.

Sira bot - mot san pham dinh dudng thiét yéu cho tré nho va ngudi cao tudi - ciing khong nim ngoai nguy
co nhidm HCBVTV. Cac nghién ctru da dwoc thyc hién va chi ra ring tinh trang sita bi 6 nhiém kim loai ning
va du luong HCBVTV chu yéu bat ngu(“)n tir viéc bo sira tiéu thu nude, thire an va cé bi 6 nhiém. Luong ton
du HCBVTC trong ndng san va trong mdi trudng gay tac dong ngay lap tirc hodc tiém an tich liy trong co thé
con ngudi, din dén mot s6 vin dé nghiém trong nhu suy giam mién dich, ting nguy co nhidm vi sinh vat gy
bénh, vo sinh, dj tit bAm sinh hay ung thu [1].

Viéc xac dinh du luong HCBVTV trong thyc pham 1a van dé can thiét dé kiém soat chat luong va an toan
thyc pham. O Viét Nam, Bo Y té di ban hanh Théng tu 50/2016/TT-BYT quy dinh mtrc gioi han tbi da cho
du lugng mot s6 HCBVTV trong sita, cu thé 1a 0,05 mg/kg ddi voi bifenthrin va carbofuran, 0,02 mg/kg déi
véi clorpyrifos va imidacloprid, 0,005 mg/kg d6i véi difenoconazole [2].

Dé x4c dinh du lwong HCBVTV, tily thudc vao tinh chét cia cac chat, cic phwong phap thuong duoc sir dung
hién nay la sic ky khi (GC) hoic sic ky 1ong (LC) két ndi detector khdi phé hai 1an (MS/MS) két hop véi phuong
phép xir Iy mau nhanh, don gian, chi phi thip, hiéu qua, 6n dinh va an toan (QUEChERS) [3-7]. Mot sb phuong
phap tiéu chuén cua Hiép hoi hop tic phén tich chinh thirc (AOAC) va Viét Nam ciing di sir dung cac phuong
phap dé xac dinh du luong HCBVTV trong thuc phim [8, 9]. Do d6, trong nghién ctru nay, phuong phap GC-
MS/MS (dbi véi bifenthrin, clorpyrifos) va LC-MS/MS (ddi véi carbofuran, difenoconazole, imidacloprid) dugc
lwa chon két hop xir Iy mau bang QUEChERS dé xac dinh ham lugng cac HCBVTYV trong céc giai doan san

xuit mau chuén.
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Dé tham dinh phuong phép va dam béo gia tri sir dung cta két qua phan tich, viéc sir dung mau chuén la
mdt trong nhiing lya chon hang dau. Mau chudn 1a vat liéu d3 duoc xac dinh dic tinh v6i d6 chinh xac va 6n
dinh cao, dong vai trd quan trong hiéu chuan thiét bi, kiém soat chat lugng va dam bao d¢ tin cdy ciia phuong
phap do ludng. Mau chuan duoc chimg nhan (CRM) con c6 thé ding dé gan gia tri cho cac vat liéu khac, phuc
vu hoat dong kiém tra lién phong va cong nhan nang lyc phan tich [10]. Tai Viét Nam, viéc nghién clru san
xudt mau chudn HCBVTYV trén nén thyuc phém (bao g?)m ca sira bdt) con han ché, ca vé sb luong chéit va da
dang nén méu. Trong khi d6, trén thé gi¢i, mau chuan HCBVTV di duoc phat trién v6i nhiéu nén mau khac
nhau nhu dau nanh, hanh 14 va bép cai, gao lut, sira bot, tra xanh, tio [11-16]. Tuy nhién, viéc dit mua cac mau
chuén nay s& ton nhiéu thoi gian, chi phi va khé khin vé dam dam bao diéu kién bao quan nghiém ngit trong
sudt qua trinh van chuyén. Do d6, viéc nghién ciru san xuat mau chuan ¢ Viét Nam 13 can thiét nham dap tng
kip thoi nhu cau sir dung ngay cang cao cia cac phong thir nghiém.

Diéu kién bao quan, dic biét 1a nhiét do ¢6 anh huong 16n dén do 6n dinh va thoi han sir dung ciia mau
chuén. Trong mot nghién ctru vé dé 6n dinh cua du lwong HCBVTV trong xoai cho thay, nhiét d6 bao quan
thip han ché rat nhiéu sy phan huy cta difenoconazole, qué trinh nay dugc thuc ddy ¢ 4°C. Do d6, mau c6 thé
dugc bao quan & nhiét do -20°C trong thoi gian dai trude khi phan tich va 4°C chi thich hop dé luu trit tam thoi
[17]. Nghién ctru danh gid sy phan huy ciia nim loai HCBVTV phd bién (imidacloprid, carbendazim,
triadimefon, acetochlor va metolachlor) trong bot ngd duéi cac didu kién nhiét d6 va dd Am khac nhau ciing
cho théy anh huong cua nhiét 46 va do 4m dén sy 6n dinh cua mau [18]. Cac miu bot ng6 dugc bao quan ¢ ba
nhiét do: -20°C, 4°C va 25°C, vé6i hai diéu kién do am. Két qua cho thay, & nhiét d6 -20°C, khong c6 su phan
hay dang ké cua cac HCBVTV, vdi thoi gian ban hiy tir 69,3 dén 693,2 ngay. O nhiét d6 25°C va d6 4m 10%,
thoi gian ban huy giam manh xudng con 5,8 dén 14,4 ngay. Ty 18 phan hiy dao dong tir 40,6% dén 68,4% sau
10 ngay. Tht tu phan huy cta caic HCBVTV la carbendazim > imidacloprid > acetochlor > metolachlor >
triadimefon. Cac nghién ctru trén déu bao quan mau chuén & nhiét dd mat hodc dong lanh. Do d6, nghién ctru
nay tap trung san xuét va theo ddi mau chudn HCBVTV trén nén sita bot khi duoc luu gitt & nhiét do thuong
nham gitp tiét kiém chi phi bao quan va van chuyén mau chuan.

Trong nghién ciru nay, mau chuén naim HCBVTV (bifenthrin, carbofuran, clorpyrifos, difenoconazole,
imidacloprid) dugc san xuét trén nén sira bot. Mau duoc bao quan ¢ nhiét ¢ phong nhu ddi v&i mau tu nhién,
danh gia 46 dong nhat, d6 6n dinh va moé ta dic tinh ctia mau chuédn theo hudng dan cua ISO 33405:2024 [19].
Mau chuén sau khi dugc danh gia s& dugce sir dung trong t6 chirc chuong trinh thir nghiém thanh thao theo ISO
17043:2023 [20] v6i sy tham gia ciia 07 phong thi nghiém & Viét Nam.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Héoa chfit, chét chuin

Céc hoa chat va dung méi str dung trong nghién ctru ¢6 do tinh khiét phan tich, pht hop ding cho sic ky
khi va sic ky long - khéi phd hai lan (GC-MS/MS, LC-MS/MS). Céac chat chuan cta 5 loai HCBVTV
(difenoconazole, carbofuran, bifenthrin, imidacloprid, chlorpyrifos) va chat ndi chuan dong vi chlorpyrifos
(D10) cung cap boi LGC standard va duoc trinh bay chi tiét trong Bang 1. Cac dung méi (acetonitrile,
methanol) cung véi cac hoa chit khéac nhu acid, ammonium formate, magnesium sulfate khan, trisodium citrate
dihydrate, disodium citrate sesquihydrate, sodium chloride dugc mua tir Merck. Bot PSA (primary secondary
amine powder) va C18 dugc cung cp boi Agilent. Nugc tinh khiét (Milli-Q Integral 3; Millipore, Billerica,
MA) duoc st dung trong qua trinh pha ché va chudn bi mau.

Bdng 1. Thong tin chat chuan HCBVTV sir dung trong nghién ciiu

Tén chit chuin M3 s6 (Code) Pj tinh khiét S6 16 Han sir dung
Chuan difenoconazole DRE-C12609000 99,33% (g/g) G1388403 05/10/2029
Chuén carbofuran DRE-C11010000 99,69% (g/g) G1424056 01/12/2029
Chuén bifenthrin DRE-C10584000 99,20% (g/g) G1032032 11/10/2025
Chuén imidacloprid DRE-C14283700 99,82% (g/g) G1352978 13/04/2029
Chuén chlorpyrifos DRE-C11600000 99,67% (g/g) G1391881 26/10/2029

Nbi chuan chlorpyrifos D10 DRE-C11600100 99,06% (g/g) G1472621 22/08/2030
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2.2. Thiét bi, dung cu

Céc thiét bi, dung cu chinh dugc sir dung trong nghién ctru bao gdm: May tron 1ap phuong (diéu chinh
duogc 6 tbe d6 khac nhau), may xay da ning, may xay nho, ta déng sau (MDF-U700VX-PB, Panasonic), ti
lanh va may dong kh6 (MODULYOD), cén phan tich c6 d¢ chinh xac £ 0,1 mg, can k¥ thuat c6 do chinh xac
dén 0,1 g, cung véi cac cong cu phong thi nghiém co ban khac.

H¢ thong GC-MS/MS Ultra Trace GC 1310 (Thermo) két ndi khéi pho ba tir cye TSQ 9000 v6i cot sic ky
DB5-MS (30 m x 0,25 mm; 0,25 um) dugc str dung d€ phan tich ham lugng hai chat bifenthrin va clorpyrifos.
Trong khi d6, ba chat carbofuran, difenoconazole va imidacloprid dugc phan tich trén hé thong sac ky long
hiéu ning cao (LC) cua Shimadzu két noi voi khoi pho (MS/MS) ba tir cuc (QQQ) AB 6500 cua Applied
Biosystem str dung c6t XBrigde C18 (100 mm X 4,6 mm; 2,5 pm).

2.3. Phuong phap nghién ciru
2.3.1. Phwong phap phdn tich tion

Ham lugng cac HCBVTV trong sita bot duge phén tich bang phuong phap da duoc tham dinh va cong nhan
theo ISO/IEC 17025 [21], dua trén phuong phap AOAC 2007.01 [8] va phuong phap CEN 15662 [22].

*Xdy dung dwong chuin

Pudng chuan xac dinh cac HCBVTV duoc xdy dung bang cach phan tich cac dung dich chuan hdn hop
trong khoang ndng do tir 5 ng/mL dén 200 ng/mL trén hé thdng GC-MS/MS (ddi véi bifenthrin va clorpyrifos)
va LC-MS/MS (dbi véi carbofuran, difenoconazole va imidacloprid). Dy chuan dugc pha trong dung méi da
¢6 chtra ndi chuén véi néng d6 1a 100 ng/mL. Puong chuén duge xay dung véi 7 diém, thé hién mdi quan h¢
tuyén tinh giita ndng do va dién tich peak ciia cac HCBVTV.

* Quy trinh phén tich cdc HCBVTV trong méu chuin

Mau chuén sau khi dong nhat dugc can chinh xac khoang 3 g trén can phan tich. Thém 100 pL dung dich
ndi chuan Chlorpyrifos D10 nng d6 10 pg/mL va 10 mL nudc tinh khiét vao méu thir, lac 1 phit bang may
lic xody. Thém 10 mL acetonitrile vao ng ly tdm, day nép kin va lac 1 phut bing may lic xody. Thém tir tir
hén hop mudi chiét g6m 4,0 £ 0,5 g MgS0q4, 1,0 £ 0,1 g NaCl, 1,0 £ 0,1 g trisodium citrate dihydrate
(Na3CsHs507.2H,0) va 0,5 + 0,1 g disodium citrate sesquihydrate (Na,CsHsO-.1.5H,0). Pay nip kin va lic déu
béng tay 1 phit. Ly tim & téc do 6000 vong/phut trong 5 phit. Lam sach bang chiét pha rén phan tan (d-SPE):
Hut 1 mL 16p dich phia trén cho vao timg dng ly tAm 2 mL da chtra hdn hop chit lam sach gom 250 + 25 mg
PSA, 250 + 25 mg bot C18 va 1500 + 200 mg MgSO,. Pay nip, lic 1 phit bang may lic xoay. Ly tdm & tdc
d6 13000 vong/phut trong 2 phut. Hut 16p dich trong phia trén cho vao lo va phan tich trén GC-MS/MS, LC-
MS/MS.

*Tinh két qud
Ham lugng cac HCBVTYV trong mau thir dugc tinh theo cong thirc sau:
Ags/1s—b)XV
x = WEsusEXV g
axXm

Trong d6: x : Ham lugng hoa chét bao vé thuc vat trong miu (ng/g)

Agsis: Ty 1€ dién tich pic hoa chét bao vé thuc vat va ndi chuin

V: Thé tich dich chiét (mL)

m: Khéi lvong miu (g)

k: Hé s pha lodng (néu co)

a, b: Hé sb trong trong phuong trinh duong chuén y = ax + b
2.3.2. Phwong phap xu ly dir liéu

Dir liéu duoc thu thap va xtr 1y bang phin mém Microsoft Excel. M&i mau dugc phan tich lap lai 2 1an.
Phan tich phuong sai (ANOVA) dugc str dung dé danh gia sy khac biét vé gia tri trung binh gitra cac thoi diém
khac nhau & mirc d6 tin cdy 95%. Phan tich phuong sai cho thdy sy khac biét giita cac gia tri trung binh & mirc
¥ nghia 0,05. Panh gid mau chuin dugc thyuc hién theo ISO 33405:2024 [23].
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2.3.2.1. Panh gid ¢ dong nhat

Viéc danh gia do dong nhat 1a quan trong dé xac dinh su bién d6i ctia cac didc tinh trong mot don vi va giita
céc don vi riéng biét ciia 16 mau chuin. Do d6, ngay sau khi dong goi va chia 16, 10 mau chuén duogc lwa chon
ngiu nhién dé danh gia tinh dong nhat va duoc phén tich 1ap lai 2. Dit liéu dugc xtr 1y theo tidu chuan ISO
17034:2016 va ISO 33405:2024 [23, 24]. Theo d6, s6 lugng miu tdi thiéu (Nmin) dugc chon dé danh gia do
ddng nhat dugc tinh theo cong thirc:

Nmin = max(lO, 3\/ Nprod) (2)

Trong d6, Nproa 12 téng s6 san phém mau chuén dugc san xuét. Trong nghién ctru nay, 10 mau da dugc lya

chon dé d4nh gia do dong nhat.

Do khong dam bao cua gia tri duge chimg nhan bao gdm do khéng dam bao cua két qua dénh gia tinh dong

nhét Upom, dugc tinh theo cong thirc:
Uhom = ulsz + u\i/b 3

Trong d6: uw 12 d9 1éch chuén gitta cac don vi va uy 1a d6 1éch chuén trong cung don vi mau.

Do ddng nhat cia mau dugc danh gia bang phuong phap ANOVA mot yéu t6 (one-way ANOVA single
factor). Mau dugc coi la dat do déng nhét khi gia tri P-value > 0,05 (cho tha?iy su khac biét gitta cac mau la
khong c¢6 ¥ nghia thong ké).
2.3.2.2. Panh gid dé on dinh dai han

Dé theo ddi do 6n dinh dai han & nhiét do phong (25 + 5°C), cac mau chuin di dugc kiém tra ham luong
HCBVTV trong 6 thang. Nam mau dugc chon ngiu nhién va phan tich 1ap cho mdi thoi diém. Dit lidu duoc
thu thap tai 5 thoi diém: 12, 74, 104, 135, 165 ngay (ké tir ngay san xuét). Phuong trinh hdi quy tuyén tinh y =
bit + b duoc str dung dé phan tich dit liéu theo ISO 33405:2024 [23]. Trong do :

_ I - D@i- )
by = Tina (6= )2 @
by =y — byt (5)
N
S(p) = T———
®) = T ne (6)
2 = Za0imbo- bity)? 7
n-—2
n 2
_ i=1"i 8
So) = Sby | T, ®

t: thoi gian theo ddi do 6n dinh (ngay)
b1, bo: hé s6 ctia phuong trinh hdi quy tuyén tinh biéu dién d6 6n dinh dai han
S(by)r S(by): 40 1€ch chuan cua hé sb by, by twong tng
y: gia tri ham lugng cuia HCBVTV
n: s& quan sat
Murc thay ddi chép nhén duogc dbi voi chat phan tich trong qua trinh theo doi d6 on dinh duoc xé4c dinh dua
trén d khong dam bao do déng nhat (Unom). Gidi han duéi duge tinh béng gia tri an dinh trir upom, va gidi han
trén 1a gia tri 4n dinh cong unom. bé wdc tinh thoi han st dung (tsheiriire), Khodng tin cdy 95% cho cac gié tri dy
doan trong tuong lai dugc tinh dén va chon thoi gian ngén nhat ma tai d6 mot trong cac gi6i han tin cay cit
gidi han trén hoac gidi han dudi. B§ khong ddm bao do do do khong 6n dinh trong qua trinh bao quan (uis)
duoc tinh bang cong thuc:
Uits = S, X Lsnerr iife . ©) ) _ .
Trong do: tgpeis 1ife 1a thoi han sir dung tinh theo phuong trinh hoi quy (hodc du kién) ctia mau chuén
2.3.2.3. Gia tri dwoc chung nhdn va do khong dam bao do

Gia tri dugc chimg nhan (yehar) duoc xéc dinh 14 gia trj trung binh ciia cac két qua phan tich tai thoi diém
ban dau. Py khong dam bao do ctia miu chuan dugc tinh tir cac thanh phan do khong dam bao do cia tinh
ddng nhét (upom), PO khong dam bao do lién quan t&i xac dinh gié tri chimg nhan (Uchar), d6 khong dam bao do
on dinh dai han (uys):

— — 2 2 2
Us = Ucrm = \/uhom + Uchar + Ujts (10)
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_ S(y) _ \/Z?;l(Yi - }’char)2 (11)

Uchar \/E p (p — 1)
Trong d6: y 14 cac gia tri thu dugc dé tinh gia tri ching nhan
Yehar 12 gid tri dugc chimg nhén
S(y) 14 d0 1éch chuan cuay
p 1a s6 gia tri sir dung trong tinh toén

Do khong dam bao do mé rong ctia mau chuan (Ucrm = 2 X ucrm) ¢6 hé s6 k=2.

Dé kiém chig gia tri ching nhan, cic miu chuan trong nghién ciru néy duoc su dung trong chuong trinh
thir nghiém thanh thao do Vién Kiém nghiém an toan vé sinh thyc pham qudc gla (NIF C) t6 chirc phu hop theo
ISO 17043:2023 [20], v6i sy tham gia ciia 07 phong thi nghlem trén toan qudc. Két qua cia cac phong thi
nghiém tham gia duoc kiém tra bang phép thir Grubbs dé xac dinh va loai bo cac gia tri ngoai lai theo ISO
5725-2:2019 [25]. Tir d6, gia tri an dinh ctia chwong trinh dwgc tinh tir théng ké dong thuan cuia cac phong thi
nghiém tham gia. Gia tri 4n dinh (x,), d6 1éch chuan (o) va d6 khong dam bao do ctia churong trinh thir nghiém
thanh thao duoc tinh theo ISO 13528:2022 va AOAC INTERNATIONAL — Phu luc F [26, 27]. Theo d9, cac
chi tiéu phén tich dugc xur 1y bang phuong phap Qn. Gia trj chimg nhan ciia mau chuan (X.f) duoc so sanh véi
gié tri 4n dinh ctia chuong trinh (x,) theo biéu thirc sau:

[Xper = Xpe| <2 X /u(ZXref) + Uy (12)

Trong d6: User 12 d6 khong dam bao do ctia mau chuan
Uxpt 12 4§ khong dam bdo do cua gia tri 4n dinh cua chuong trinh thtr nghiém thanh thao
Xref 1 gid tri ching nhan ctia mau chuan
Xpt 12 gia tri 4n dinh cuia chuong trinh thir nghiém thanh thao

Néu su khac biét giira gia tri ching nhan ciia mau chudn va gia tri 4n dinh ctia chuwong trinh 16n hon 2 lan

do 1éch chuén thi can tién hanh xem xét nguyén nhan va dua ra quyét dinh phu hop.
3. KET QUA VA BAN LUAN
3.1. San xuit miu chuén

Mau chuén trén nén sita bot di dugc san xudt tir sira bot dong hop thuong mai, mua tir nha cung cép co
uy tin. Pé dam bao qué trinh trén dugc thyc hién nhanh tranh bi 4m mau, cling nhu sy phan bd d@)ng déu cua
HCBVTYV trong 16 mau 16n, 2 kg sita bt dugc chia thanh 2 phan: phan A (200 g) b sung HCBVTV dé tao
hdn hop “u6t” ban dau, va phan B (1,8 kg) dugc giit nguyén. Phan A sau d6 duoc ddng nhit v6i phan B (Hinh
1).

Chuan bi 200 mL hén hop HCBVTV ndng d6 1 pg/mL trong dung mbi methanol: Can chinh xac 200
mg ting chit chuén, hoa tan bang methanol va pha trong binh dinh mic 20 mL dugc cac dung dich chuén 10
mg/mL cho ting chit. Hat chinh x4c 100 pL ting dung dich chuén vao binh dinh mirc 10 mL, dinh mtc bang
methanol dugc dung dich hdn hop 1. Hat chinh x4c 2 mL dung dich hdn hop 1 vao binh dinh mirc 200 mL,
dinh mirc bang methanol dugc hdn hop dung dich chuan céc chét c6 nong do 1 pg/mL.

Ddng nhat phan mau A véi 100 mL nude cit va 200 mL dung dich hdn hop chuén nong d6 1 pg/mL bang
méy xay da nang. HOn hop dong nhét c6 dang sét, khong tach 16p. Chia phan miu A vao 4 khay dong kho, boc
kin bing mang boc va dong siu -80°C trong 24h. Mau dugc dong kho & nhiét do -40°C trong 48h. Sau qua
trinh dong kho, mau A duogc xay lai thanh dang bot min bang may xay da ning. Toan bé mau A tiép tuc duoc
tron voi phan miu B, ddng nhit toan bd mau trong 60 phut & téc do 40 vong/phat bang may tron 1ap phuong
(qua trinh tron duoc thyc hién trong phong kin ¢6 may hut am kiém soat do 4m dudi 50%). Dong gbi miu thi
cong trong tai ghép mi, sau d6 cho tii mau ghép mi vao tai hut chan khong (Hinh 2) va tii nhém dé tranh
sang. Khi lugng mdi tai 40 g/miu. Mau dugc dan nhdn va bao quan & 25 + 5°C.
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Tu déng séau
200 mL hén hop héa chat BVTV MDF-U700VX-PB, Panasonic
ndng dé 1 pg/mL s i 1
Dung mdi Methanol Hon h(_)’p dong

nhét dang sét,
khong tach lop

100 mL nudc cat
6_;-5: Wg.\ Pong khd
T -40°C, trong 48h

Phin A

(1,8 kg) ﬁ (trén héa chét
— BVTV)

. ., e Bao quan &
Trén 60 phiit el e

Hinh 2. Hinh anh mdu sau céng doan hiit chan khong, truée khi cho vdo tii nhém dé tranh anh sing
3.2. Panh gia d9 dong nhét

Trong nghién ciru ndy, mudi mau dugc chon ngiu nhién dé danh gia d6 dong nhat va duoc phan tich lap
lai 2 1an cho mdi loai HCBVTV. Do ddng nhét ciia 16 dwoc danh gia boi phuong phap ANOVA mot yéu td.
Két qua danh gia d6 dong nhit cua chi tiéu Difenoconazole dugc trinh bay trong Bang 2. Cac két qua danh gia
do déng nhét cho cac HCBVTV con lai duge thé hién trong phu luc kém theo (Bang S1-S5).
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Bing 2. Két qua danh gid d¢ dong nhdt chi tiéu difenoconazole

Két qua (ng/kg) Trung binh

Miu M3 sb i1 i Két qua D"’(‘c,é':')wh (W)
(ng/kg)
1 15 80,2 72,3 76,25 -7,90 62,41
2 30 79,4 81,0 80,20 1,60 2,56
3 28 79,4 79,4 79,40 0,00 0,00
4 10 77,8 81,8 79,80 4,00 16,00
5 4 81,0 70,0 75,50 -11,00 121,00
6 29 81,0 70,7 75,85 -10,30 106,09
7 8 75,5 76,0 75,75 0,50 0,25
8 24 80,2 73,1 76,65 -7,10 50,41
9 16 81,8 81,8 81,80 0,00 0,00
10 5 77,0 78,6 77,80 1,60 2,56
Trung binh chung 77,90
D6 léch chuan cia trung binh chung (sx) 2,24
D6 1éch chuén trong miu (sy) 4,25
D6 1éch chuén giita cac mau (s,) 0,00 Uhom = 3,00

Su khac biét gitra cac mau khong co y nghia thdng ké (P-value > 0,05) nhu thé hién trong Bang 3. Gia tri
Upom cua tting HCBVTYV duogc tinh theo cong thuc (3) va trinh bay trong Bang 3. Két qua nay cho thiy, cac
mau chuén dugc san xuat theo quy trinh dat yéu cau vé d6 dong nhit ddi véi ca 5 chi tiéu HCBVTV.

Bing 3. Két qua phan tich ANOVA-oneway va d khéng dam bdo danh gia tinh dong nhat

STT  Chét phén tich Gia tri trung binh MSbetween ~ MSwitnin  P-value Unom
(ng/kg) (ng/kg)

1 Difenoconazole 77,90 10,05 18,06 0,804 3,00

2 Carbofuran 81,55 13,28 7,90 0,214 2,05
3 Bifenthrin 68,38 4,52 8,56 0,824 2,07
4 Imidacloprid 65,15 3,56 1,45 0,088 0,91
5 Chlorpyrifos 69,04 22,08 21,95 0,492 3,32

3.3. Pidu kién bio quan va sir dung miu trong chwong trinh thir nghi¢m thanh thao

Trong nghién ctru nay, mau dugc dong goi trong tii ghép mi va tii hut chan khong dé ngan ngira anh huong
cua d6 4m ctia moi trudng, sau d6 dugc bao quan & nhiét 6 phong 25 + 5°C. So véi viée bao quan miu & diéu
kién lanh (4°C va -20°C) trong cac nghién ctru trude day [17, 18], viée nghién ctru va san xudt thanh cong mau
& nhiét do phong (25 + 5°C) gdp phan dang ké vao viée giam chi phi bao quan va van chuyén mau.

Gia tri chimg nhan cua mau chudn (Bang 4) dugc tinh tir két qua 10 mau chuén 1y ngau nhién phan tich
lap 02 14n bang cac phuong phép di dugc thim dinh va chimg nhan da néu ¢ muc 2.3.1. Cac gia tri chimg nhan
cia mau chudn dwoc san xudt gan véi giéi han du luong t6i da cho phép trong nén sira bot theo Thong tu
50/2016/TT-BYT [2], phu hop cho phép phan tich HCBVTYV tai cac phong thi nghi¢m.

Mau chuén trong nghién ciru nay da dugc sir dung trong chwong trinh thir nghiém thanh thao do Vién Kiém
nghiém an toan vé sinh thue phdm Qudc gia té chirc, voi sy tham gia cta 07 phong thi nghiém trén toan qudc.
Céc phong thi nghiém tham gia str dung ca phuong phép sac ky long va sic ky khi (Bang S6-S11). Gia tri 4n
dinh cta chuong trinh dugc tinh tir két qua dong thuan ciia cac phong thi nghiém tham gia. Két qua dugc thé
hién trong Bang 4.
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Bing 4. Gid tri dn dinh (x,,), do léch chudn (o,,) ciia chiong trinh thir nghiém thanh thao, d¢ khéng
dam bdo do cua gid tri an dinh (uy) va gia tri dwoc chung nhdn ciua mau chuan

X ., Gia tri an dinh xp¢ Ux Gia tri dwgc chirng nhian
STT Chat phéan tich (ng/kg) opt (ng/kg) (ng/kg) (ng/kg)
1 Difenoconazole 77,90 9,07 2,34 77,90
2 Carbofuran 82,50 15,19 6,49 81,55
3 Bifenthrin 68,10 11,80 8,58 68,38
4 Imidacloprid 67,70 8,05 0,63 65,15
5 Chlorpyrifos 69,80 13,21 6,25 69,04

3.4. Panh gia d9 6n dinh lau dai va d9 khong dam bao do

Biéu d6 theo ddi do én dinh dai han cua 5 HCBVTV trong mau chuén duoc trinh bay trong Hinh 3. Gia tri
quan sat thyc t& dugc biéu thi bang cic diém mau xanh, phuong trinh hdi quy tuyén tinh dugc thé hién bang
dudng mili tén, 2 dwong mau d6 dai dién cho gidi han trén va gidi han dudi duoc tinh bang gia tri chimg nhan
cong/trir khoang chép nhan (trong nghién ciru nay khoang chip nhan dwoc tinh bang unem). C6 thé thiy ring
c4c gia tri quan sat trong 6 thang déu nam trong khoang chip nhan. Mau cho thdy d6 6n dinh trong subt thoi
gian theo doi (6 thang) (Bang S12, Hinh S1). Déng thoi, dua trén cach danh gia do 6n dinh dai han néu & muc
2.3.2.2, thoi han sir dung wdc tinh clia mau chuén 12 it nhét 12 2 nam. Tir d6, thoi han 2 nam duge sit dung dé
tinh d6 khong dam bao do dai han (uys ) cia mau chuén theo cong thirc (9). Két qua dugc trinh bay trong Bang
5. Ngoai ra, mau chuén s& tiép tuc dugce theo ddi do on dinh thuc té theo thai gian.

36 ssHﬁ'?nﬁW Difenoconazole 87.68 Hamlrosg  Carbofuran » 17“'“1 liryng chat Bifenthrin
- . . ng/kg
ng/kg y = 0.0036x + 77.941 ne/kg y =-0.0066x + 81.685 v =-0.0034x + 68.427
83.88 85.63 .17 ]
[ ]
80.88 83.58 ] J . . * 70.17 ! ° . :
L ] L]
77.88 81.53 — 17 -
: 1. T S 6817 | & ; 3 -!- b'-m,....a.
L ]
74.88 7948 | @ . 2 ¢ 66.17 .
71.88 77.43 64.17
[ ]
68.88 Thoi gian theo doi 75.38 Théi gian theo déi 62.17 Thai gian theo doi
: N B N - Newm
0 30 60 9 120 150 180 0 30 60 9% 120 150 180" 0 30 60 9% 120 150 180
L] Gia tri quan sit ®  Gi tri quan st L Gia tri quan sat
Ham lirong
Ham lrong . . A .
74.13 | chit Imidacloprid it Chlorpyrifos
nghkg = ngkg -
_ y = 0.0043x + 65.088 76.00 y =-0.0036x + 69.305
]
6813 | o . .70 °* 3
s [ " ! ¢ o °
613 | B =4 69.40
(] L ° . o 3
62.13 66.10 | g o o
° [ ]
59.13 62.80
56.13 Thai é’f‘\{!" theo doi 50.50 Théi gian theo ddi
0 30 60 9% 120 150 180 0 3 6 9% 120 150 180°°
L] Gii tri auan sat L] Gia tri quan sat

Hinh 3. o6 thi theo déi 6n dinh dai han ciia 5 HCBVTV trong sita bot

Do khong dam bao do cta qua trinh mé ta ddc tinh ndy (uehar) dugc tinh theo cong thire (11), két qua ciing
dugc thé hién trong Bang 5 cho timg HCBVTYV. D6 khong dam bao do ciia mau chuan (ucrwm) duge tinh theo
cong thirc (10) gdm 3 thanh phan: D6 khong dam bao do dong nhét (unom), d6 khong dam bao do on dinh dai
han (uys) va d6 khong dam bao do mé ta dic tinh (uchar). Tir d6, ¢6 thé tinh dwoc do khong dam bao do mé rong
ctia mau chuén (Uckrym = 2 X ucrm) c6 hé s6 k = 2. Két qua dugc thé hién trong Bang 5.

So sanh c4c gi4 tri 4n dinh cua chuong trinh thir nghiém thanh thao véi gia tri chimg nhan cia mau chuan
¢6 tinh dén d6 khong dam bao do theo phwong trinh 12 (muyc 2.4) cho thay sy phu hop cua cac gia tri duoc
chimg nhan ciia mau chuan voi gia tri 4n dinh ctia chuong trinh thir nghiém thanh thao. Diéu nay khing dinh
dd tin cay vé gia tri dugc ching nhén cta mau chuin cua nghién clru nay, déng thoi chimg minh mau chuén
¢6 thé sir dung hiéu qua cho qua trinh phén tich 5 HCBVTV.
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Bing 5. P khong dam bdo do ciia 5 loai HCBVTV trong mau chudn

D6 khéng dam

; ., Uchar Uits bao do mé rong
STT Chat phan tich unom (ng/kg) (ng/kg) (ng/kg) (Ucrw)
(ng/kg) (k=2)
1 Difenoconazole 3,00 1,20 4,04 10,35
2 Carbofuran 2,05 1,03 4,46 10,02
3 Bifenthrin 2,07 0,83 3,61 8,47
4 Imidacloprid 091 0,52 2,76 8,22
5 Chlorpyrifos 3,32 1,49 5,97 13,97
4. KET LUAN

Nghién ctru di san xut thanh cong mau chuan 5 loai HCBVTV (difenoconazole, carbofuran, bifenthrin,
imidacloprid, chlorpyrifos) trong sita bot phi hop theo tiéu chuan ISO 17034:2016. Méu duoc bao quan & nhiét
d6 phong (25 + 5°C), twong tu diéu kién bao quan sita bot trén thyc té, gop phan giam dang ké chi ph1 bao quan
va van chuyén so véi cac miu chudn yéu cau bao quan lanh. Theo két qua nghién ctru, mau chuin dwoc dy
doén 1a én dinh véi ca 5 HCBVTV trong it nhét 2 nim. DO tin cay va 6n dinh ctia mau chuin d3 duge khéng
dinh thong qua viéc t6 chirc thanh cong chuong trinh thir nghiém thanh thao v&i sy tham gia ctia 07 phong thi
nghiém & Viét Nam, sir dung ca phuong phap sic ky long va sic ky khi. Gié tri chirg nhan ciia mau phu hop
v6i gié tri 4n dinh tir sy dong thudn cua cac phong thi nghiém tham gia.
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