TAP CHI KHOA HOC VA CONG NGHE, Truong Dai hoc Khoa hoc, DH Hué
Tap 28, S5 2 (2025)

PHAN TiCH TON DU HOA CHAT BAO VE THUC VAT THE HE MOI
TRONG MOT SO MAU NONG SAN
AP DUNG KY THUAT CHIET QuEChERs

Lé Thi Nguyét!, Nguyén Thi Kim Hau?, Huynh Thi Quyén!, Nguyén Dinh Cat Anh!,
Nguyén Thi Thanh Huyén!, Tran Ngoc Diém!?, Lé Minh Nhat!, Phan Thi Ngoc Ha?,
Huynh Thi Tay Ngoc?, Nguyén Diang Giang Chau'*
Khoa Héa hoc, Truong Dai hoc Khoa hoc, Pai hoc Hué
Trung tam Kiém nghiém tinh Gia Lai
ITrung tam Kiém nghiém Thudc, My pham, Thyc phdm Thira Thién Hué
*Email: chaundg@hueuni.edu.vn
Ngay nhdn bai: 27/11/2024; ngay hoan thanh phdn bién: 4/12/2024; ngay duyét ding: 20/3/2025
TOM TAT
Nghién cttu nay tap trung vao phan tich du luong 05 HCBVTV thé hé méi trong mot
s6 nong san thu thap trén dia ban tinh Thita Thién Hué bang cach ap dung ky thuat
chiét QUEChERS két hop phan tich bang sac ky khi ghép néi khdi phd (GC-MS).
Phuong phép 6 giéi han phat hién (LOD) thap (5 ug/kg), dd dung d6i véi ca 05 chat
0 noéng do6 thém chudn 250 pg/kg dat 70 — 120 % vdi RSD < 20% (thoa man yéu theo
quy dinh 6 SANTE/11813/2017). Nghién cttu sau d6 da ap dung thanh cong phuong
phép nay dé phan tich déng thoi 05 HCBVTV trong 57 mau ndng san (rau xanh, ca
chua, dua leo, gao) thu thap duoc ¢ cac chg trén dia ban Tinh Thira Thién Hu€. Két
qua cho thdy 05 HCBVTV nghién cttu dugc tim thay trong 11/57 loai mau thu thap,
trong d6 c4 biét c6 mau nhiém dong thoi 3/5 chat. Nghién ctru gép phan canh béo vé
si 6 nhiém HCBVTV trong nong san trén thi truong ctia tinh Thira Thién Hué.

Tw khoa: Hbéa chat bao vé thyc vat, QUEChERs, GC-MS, ndng san, an toan thuc
pham.

1. MO PAU

Hoa chat bao vé thuc vat (HCBVTV) duoc st dung rong rai trong san xudt nong
nghiép hién dai, la mot cach hiéu qua va tiét kiém dé€ nang cao chat luong va s6 luong san
luong, dam bao an ninh luong thuc cho dan s6 ngay cang tang trén toan cau. Di doi véi
nhitng wu diém ma HCBVTV mang lai la nhitng nguy co rui ro cho stec khoe con nguoi
nang thi ung thu, r6i loan sinh san, nhe thi viém ho hap, ton thuong hé than kinh trung
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wong v.v [1-3]. Nghién cttu vé ton duw HCBVTV trong cac d6i twgng moi truong va thuc
pham vi vay nhan duoc nhiéu syt quan tam ctia cac nha nghién cttu trén thé gioi.

Viét Nam la mot qudc gia ndong nghiép, diing thit 5 thé€ gidi vé nganh san xuat rau,
ct, qua ndm 2021 va thir 5 thé gidi vé san xuat lia gao nam 2022 [4]. HCBVTV chinh vi
vay duoc st dung rong rai trong san xuat néong nghiép noéi chung va trong canh tac rau ca
qua ndi riéng [5-7]. Trén quan diém vé an toan thiyc phdm, quan trac du lvong HCBVTV
trong san pham tro thanh mot trong cac yéu td chinh dé€ danh gia chat luong nong san.
Tuy nhién, cho dén nay s8 luong cac chuong trinh quan trac HCBVTV trong nong san ¢
Viét Nam cure ky han ch€[7-9]. Mot trong nhitng nguyén nhan c6 thé ké dén dé la ky thuat
phan tich ton dw HCBVTV trong ndng san va trong moi trudng. Véi nén mau phtic tap va
da dang (rau, cti, qua, ngiti cS¢, dat, nudc, khong khi, v.v), phuwong phap phan tich yéu cau
thiét bi hién dai (hé thong phan tich sic ky khi hodc long), nguoi phan tich can duoc dao
tao va thanh thao phuwong phép, viéc phan tich ton duw HCBVTV can dau tv mét khoan
16n vé co so vat chdt va quy trinh kiém soat chat leong nghiém ngat. Nam 2003, Ian dau
tién, nhém tac gia Anastassiades et al. [10] da dé xuat mot phuwong phép “nhanh, dé dang,
ré tién, hiéu qua, manh mé, va an toan “ (quick, easy, cheap, effective, rugged and safe —
QuEChERS) d€ phan tich dong thoi ton dw hda chat bao vé thuc vat (HCBVTV) trong rau
cu qua. Phuong phap bao gom mét qua trinh chiét chung cho phan 16n cac chat, st dung
dung méi chiét acetonitrile v6i thé tich rat it so vdi cac phwong phap chiét khac, va lam
sach bang ki thuat chiét phan tén d-SPE (dispersive solid phase extraction). Sau d6
phuong phap dugc ap dung khap noi trén thé gidi d€ phan tich HCBVTV trén nhiéu d6i
twong khac nhau [11-14]. Véi muc dich déng gép co so dit liéu quan trac HCBVTV cho
Tinh Thita Thién Hu€ ndi chung va Viét Nam ndi riéng, nghién cttu nay tién hanh hiéu
luc hda phuong phap phan tich ton duw HCBVTV trong nong san ap dung ky thuat xu ly
mau QuEChERs két hop sic ky khi ghép ndi khdi phd dé phan tich ton du 05 HCBVTV
thé hé mdi trong mot sd mau ndng san thu thap & cac cho thudc tinh Thira Thién Hué.

2. PHUONG PHAP NGHIEN CUU
2.1. Thiét bi, dung cu va hda chat

Heé thdong thiét bi GC/MS-QP2010 ctia hang Shimadzu - Nhat Ban, may 14c vortex
ctia IKA - DPtec; méy ly tam ctia Hettich — Ptec; may lam kho mau bang khi Nito ctia Eyela
- Nhat Ban dugc dung dé loai dung méi hitu co trong giai doan xtr Iy mau.

Cac hda chat dugc st dung la cac hoa chat tinh khiét phan tich va tinh khiét sac
ky cta hang Merck, bao gom: dung moi toluene va acetonitrile HPLC grade, J.T. Baker

(USA), bt chiét QUEChERSs ctia Waters (Anh)). Cac hda chat MgSOs, CHsCOONa.3H:0,
NaCl, Na250O4 loai ACS dung cho phan tich.
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Nam chat chudn HCBVTV gom chlorpyrifos, fipronil, tebuconazole, cypermethrin,
trifloxystrobin, va chat ndi chuan pyrene-D10 loai PESTANAL ctia Sigma Aldrid, USA.
Cac HCBVTV thudc cac nhém chat khac nhau va duoc lya chon theo tiéu chi: i) Trong
danh muc dwgc phép st dung cho dat canh tac ndng nghiép ctia Viét Nam; ii) Cac
HCBVTYV thé hé méi da va dang dwoc st dung phd bién trong canh tac nong nghiép tai
tinh Thira Thién Hué (da khao sat thi truong vat tw nong nghiép tinh); iii) Phtt hop cho
phan tich bang ky thuat sac ky khi khdi phd (GC/MS): c6 kha ning bay hoi (nhiét héa
hoi < 300°C) va bén nhiét.

2.2. Quy trinh phan tich HCBVTYV trong néng san (rau, ci, qua)

Phuong phép chudn bi mau theo ki thuat QUEChERS tham khao theo AOAC
2007.01 [10] c6 diéu chinh, c6 thé tém tit quy trinh nhu sau:
Tt 500 kg mau tho ban d4u, mau duwogc cit nho va trén déu d€ dam bao tinh dong nhat
va dai dién. Mot lwong 15 g mau duoc can va dwa vao ong teflon 50 mL, sau d6 thém 15
mL acetonitrile cé chtta 1% acetic acid, cung 1,5 g sodium acetate khan va 6 g MgSO,
khan. Mau duoc lac déu bang tay trong 10 phtit d& phan tén, tiép theo dwoc ly tam & tdc
dd 1500 vong/phut trong 10 phut. Ttr 16p chiét xuat phia trén, 18y 5 mL va chuyén vao
ong teflon 15 mL. Sau d6, bd sung 50 mg MgSO, khan, 400 mg PSA, va 400 mg C18. Hon
hop duoc lac déu bang tay trong 10 phut r6i tiép tuc ly tim & tdc d6 1500 vong/phut
trong 10 phut. Thu 2 mL dich chiét ttr 16p trén va chuyén vao ong ly tam 15 mL. Tiép tuc
thém 0,5 mL toluene, lac tay trong 5 phuit d€ hoa tan cac chat hitu co vao pha toluene.
Sau d6, bd sung 50 uL noi chuan pyrene-D10 (nong do 2 mg/L) va lam khoé mau vé 0,5
mL bang khi N,. Toan bo 0,5 mL dich chiét cudi cing dwgc chuyén vao vial loai 2,0 mL
dé tién hanh phan tich trén thiét bi GC-MS.

2.3. Cac thong s6 ki thuat trén thiét bi sac ky khi — khdi phd (GC-MS)

Cac thong s6 ky thuat cta thiét bi GC-MS QP2010 bao gom: Hé thong duoc trang
bi cot tach DB5-MS UI véi kich thwde 60 m x 0,25 mm x 0,25 um. Nhiét d¢ dau 1o cot
duoc thiét lap ¢ 70°C, t6c d¢ dong khi mang (helium tinh khiét 99,99999%) 1a 2,5
mL/phtt. Thé tich tiém mau la 1 uL, skt dung ché do tiém Splitless v6i kha nang bom
mau tu dong. Nhiét do cua MS interface va injector déu duoc cai dat & 250°C, voi dién
thé detector la 1,2 kV. Phuong phap ion héa st dung ché d6 va dap dién tie (EI) v6i nang
luwgng 70 eV, hoat dong & ché do Full Scan véi dai quét tir 50 dén 500 amu.

Bang 1 trinh bay chi tiét thoi gian lvu va manh phd ddc trung ctia cac hop chat
nghién ctru. Sac d6 trong ting ctia hdn hop cac chat nghién ctru 6 nong d6 250 ppb duoc
thé hién 6 Hinh 1.
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Bdng 1. Thoi gian lvu va manh pho ddc trung cia 5 HCBVTV va chit ndi chudn nghién cttu

, Thoi gian Manh ion Manh ion
STT Tén chat , ,
lIru (phat) dac trung (m/z) so sanh (m/z)
1 Chlorpyrifos 20,986 97 197; 199
2 Fipronil 22,492 367 369; 213
3 Pyrene-D10(¥) 24,676 212 208;106
4 Trifloxystrobin 29,931 116 131; 59
5 Tebuconazole 31,106 125 70; 250
38,431 163 181;165
38,723 163 181,165
6 Cypermethrin
38,867 163 181,165
38,988 163 181;165
*chiit noi chudn
(x100.000) Max Intensity : 160,117
Time 19150 Scan# 3500 Inten. 2,743 OvenTemp219.00
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Hinh 1. Sac &6 hdn hop 5 HCBVTV nghién ctru va chét ndi chuan & mic nong do 100 ppb.

Cypermethrin gom 4 dong phin nén xuét hi¢n 4 peak trén sic do. Cdc két qud tinh todn lién quan dwoc

thwc hién dwa trén tong dién tich ciia 4 peak.

2.4. Ldy mau

Cac mau ndng san (57 mau) dugc 14y ngau nhién, tuan theo tiéu chuan Viét Nam

TCVN 9016:2011 vé 1dy mau rau qua twoi. Thoi gian 1dy mau: tir thang 2 dén thang 5

nam 2024. S6 luwong cac mau nhu sau: 42 mau rau (xa lach 14 mau, hanh 14 14 mau, cai

xanh 14 mau), 10 mau qua (ca chua 7 mau, dura leo 4 mau) va 4 mau gao. Cac mau duoc
thu thap ¢ 10 chg trén dia ban Tinh Thtra Thién Hué, gom cac cho: Cho An Cuu, Chg
Tay Loc, Cho Truwong An, Cho Bén Ngu, Cho Kim Long, Cho Hai Ba Trung, Cho LEKhg,
Cho An Cyu, cho Bong Ba, Cho dau méi Phu Hau. Khéi luwgng mau: 500 g modi loai nong

san nghién ctru. Mau duoc bao quan trong gidy nhom va mang vé PTN, cat bo phan ré

(ddi vdi rau), lam sach dat trén 14 trude khi phan tich.
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2.5. Danh gia phwong phap phan tich

Phuong phép phan tich dwoc hiéu luc héa theo huéng dan ctia Hoi dong Chau Au
(SANTE/11813/2017) [15], bao gom cac danh gia: dwong chuan, giéi han phat hién (LOD)
va gi6i han dinh luong (LOQ), d6 thu hdi (qua mau thém chuan), va d6 1ap lai.

- Xay dung duong chuan dang y = a + bx tir 5 di€ém chuadn 6 cac mirc néng do: 25
ppb, 50 ppb, 100 ppb, 250 ppb, 1000 ppb trén nén mau trang (rau cai sach trong tai nha).
Trong dé: y 1a ti s6 dién tich peak chat phan tich va chat ndi chuan, x lanéng d¢ ctia chat
phan tich.

- Gidi han phat hién (LOD) cua phwong phap duoc xac dinh dya trén ty 1€ tin
hiéu/nhiéu nén (S/N): phan tich 14p lai 3 Tan mau trang (mau rau cai sach) thém chuan &
nong do thadp dan con c6 thé xuat hién tin hiéu ctia chat phan tich. Xac dinh gia tri S/N
tte thiét bi. LOD la gid tri nong do thém chudn ma tai d6 thiét bi cho tin hiéu phan biét
duoc véi it nhat 3 Tan nhiéu nén (ti 16 S/N = 3). Giéi han dinh luong (LOQ) 1a gid tri nong
d0 ma tai d6 tilé S/N = 10.

- DB dung va ldp lai ctia phuong phap duoc danh gia qua phan tich ldp lai 7 Ian
mau trang (rau cai sach) thém chuan véi véi nong do 500 pg/kg (thém chudn bat dau tie
budc can mau). Do thu hoi chap nhan nam trong khoang 70% dén 120%, va d¢ lap lai
chap nhan la RSD < 20%.

2. 6. Phwong phap xix 1y s6 liéu thuc nghiém

Ap dung phurong phép théng ké d€ xtt 1y s6 liéu thuc nghiém.

Str dung phan mém Excel 2019 va Sigma Plot 14.0 d€ biéu dién va tinh toan cac s&
liéu thiee nghiém.

3. KET QUA VA THAO LUAN
3.1. Hiéu lyc héa quy trinh phan tich

Cac thong s dugc hiéu lwc hda bao gom: Buong chuan, gidi han phat hién (LOD)
va gidi han dinh lugng (LOQ) cua phuwong phép, do dting (thé hién qua d6 thu hdi mau
thém chuan) va d¢ lap lai (thé hién qua d6 léch chuan twong déi RSD).

Két qua xay dung duong chuan, do thu hoi va do lap lai cia 5 HCBVTV
(chlorpyrifos, fipronil, trifloxystrobin, tebuconazole, cypermethrin) duwoc trinh bay o
Bang 2, trong d6 do thu hoi va do lap lai cua phuong phap duoc xac dinh qua 3 lan thém
chudn ndng dd 250 ug/kg vao mau trang (rau cai sach).
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Bdng 2. Phuong trinh duong chudn ctia 5 HCBVTV nghién cttu trén nén rau cai sach

Phuong trinh hdi quy tuyén tinh D6 thu hbi Do lip lai
Chat phan tich T o
Hé s6 xac dinh (R?) trung binh (%) (RSD %)
y = 0,0025x - 0,0288
Chlorpyrifos 88,9 5,4
R2=0,9991
y =0,0027x - 0,0285
Fipronil 84,3 8,5
R2=0,9993
y =0,0047x - 0,0445
Trifloxystrobin 84,4 5,3
R2=0,9991
y =0,0055x - 0,2114
Tebuconazole 80,3 6,3
R2=0,9985
y =0,0047x + 0,039
Cypermethrin 84,8 6,0
R2=0,9974

Két qua & bang 3 cho thdy cac phuwong trinh duwong chuan déu cd hé s6 xac dinh R
>0,99. Dong thoi, phuwong phap cé do thu hoi > 80% va do ldp lai c6 RSD < 8,5% dat yéu
cau vé phuong phép phan tich quy dinh boi Hoi dong Chau Au AOAC [16]

Khi x4c dinh gia tri LOD, LOQ dwra vao cac gia tri ti 1€ tin hiéu/nhiéu (S/N) tir thiét
bi, d€ dam bao muc dich tim duoc “nong d6 thap nhat cho tin hiéu phan biét dugc voi it
nhat 3 1an nhiéu nén (LOD)” va “nong d6 thap nhat trong mau c6 thé dinh lugng dugc chinh
xac (LOQ)” chung t6i chon ti 1¢ S/N 2 5 dé tinh LOD va tuong ting LOQ = 3 LOD. Két qua
xac dinh dwoc véi 3 Tan bom 1dp lai 6 mirc nong do 5 pg/kg, thiét bi cho ti 1l SN >5vdica 5
HCBVTV nghién cttu (cu thé la: Chlorpyrifos S/N trung binh 6,45, Fipronil 6,87,
Trifloxystrobin 6,96, Tebuconazole 5,64, Cypermethrin 5,00). Ttt d6, chiing t6i xac dinh
duoc LOD cua cac chat nghién ctru la 5 pg/kg, tuong ting véi LOQ 1a 15 ug/ke.

Két qua thdm dinh phuwong phap phan tich 05 HCBVTV thé hé mdi 4p dung ky thuat
lam sach mau QuEChERs da dat d6 thu hoi va do 1ap lai tot, gidi han phat hién thap, duong
chuan tuyén tinh t6t, dap tng duoc yéu cau déi véi mot phwong phap phan tich HCBVTV
theo AOAC. Vi vay, phuong phép hoan toan cé thé dugc 4p dung d€ phan tich cac mau
ndng san trong thuec té.

3.2. Phan tich du lwong HCBVTYV trong nong san thu thap ¢ cac cho trén dia ban tinh
Thira Thién Hué

Trong qud trinh thu mau, cac thong tin vé 1y lich mau bao gobm ngudn gdc, thoi
gian nhap hang, ti 1é tiéu thu da duoc thu thap. Do tinh nhay cam cta két qua nghién
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ctu nén thong tin chi tiét chi dwgc stt dung d€ phuc vu cho viéc xt ly s6 liéu va khong

trinh bay cu thé€ trong bai bao nay. Két qua phan tich duoc trinh bay trong Bang 3 va

thong ké 6 Bang 4.

Béng 3. K&t qua phan tich 5 HCBVTV trén 57 mau rau, qua va gao thu thap trén dia ban Tinh

Thtta Thién Hué (bdng chi trinh bay nhitng mau cé nhiém HCBVTV nghién citu)

Nong d chit phan tich xac dinh dwgc trong mau (ug/kg)
ME Mau nhiém
au Tén,
HCBVIV | CHL FIP TRI TEB CYP e
nong do
XL1 87,80 166,88 68,75 323,43
Xi lach XL9 3513 | 86,16 121,29
(n=14) XL12 46,72 | 1830 18,3
XL13 26,88 15,69 42,57
C10 15,65 15,65
Cai
C12 44,20 44,2
(n=14)
C13 116,80 116,8
Hanh 14 HL13 45,70 72,12 117,82
(n=14) HL14 36,67 22,80 59,47
Duwa leo
DL2 105,44 105,44
(n=4)
Gao (n=4) G2 22,7 22,7
MRL* 10 20 15000 5000 700
Phan loai
1I 1I 8] 1I II
doc tinh**

*MRL: maximum residue level (mirc dw lwgng toi da cho phép trong nong san) [17]

**Phin logi djc tinh: theo phin logi cia WHO [18] : I ddc tinh cao, II dc vira phdi, I1I déc it, U chia phit

hién doc tinh

Béang 4. Thong ké két qua phan tich du lwong 05 HCBVTV nghién cttu trong cdc mau néng san
thu thdp trén dia ban Tinh Thita Thién Hué

x Xa Hanh Ca Duwa
Mau Cai Gao
lach la chua leo
S6 lwgng mau 14 14 14 7 4 4
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S6' lwgng mau nhiém (>LOQ) 3 4 2 0 1 1

S6 legng mau nhiém HCBVTV vuot
MRLs

Téng néng d6 HCBVTV cao nhat tim

. N 166,9 | 323,4 | 117,8 0 105,44 | 22,7
thdy trong 1 mau (ug/kg)

S6 mau nhiém HCBVTV
Chlopyrifos | 1 3 1 0 0 0
Fipronil | 2 1 0 0 0 0
Trifloxystrobin | 0 2 3 2 1 0
Tebuconazole | 1 2 0 0 0 0
Cypermethrin | 1 1 1 1 0 1

Két qua cho thay, trong s6 57 mau nong san thu thap tai cac cho trén dia ban tinh
Thira Thién Hué ¢4 11/57 mau bi nhiém HCBVTV nghién ctru (chiém khoang 19 %). Cac
mau nhiém tap trung vao cidc mau rau (7 mau), khong c6 mau ca chua nao trong 7 mau
thu thap nhiém HCBVTV cao hon gié tri LOQ. Xa l4ch 1a loai rau c6 nhiéu mau nhiém
HCBVTV nhat (4/14 mau) trong d6 c6 1 mau xa lach nhiém ddéng thoi 3/5 HCBVTV
nghién ctru.

Du lwgng cac HCBVTV phat hién dugc dao dong trong khoang ttr 15,65 ug/kg
(chlorpyrifos trong cai) dén 166,88 ug/kg (fipronil trong xa lach). ThuSc diét nAm bénh
trifloxystrobin 1a hda chat c6 mat nhiéu nhat trong cac mau nhiém (8/11 mau), tiép d6 la
thudc trir sau chlorpyrifos (5/11), cypermethrin (5/11), thudc trit ndm tebuconazole va
thudc trtr sdu fipronil déu dugc phat hién thdy cé trong 3/11 mau nhiém. Dang lwu ,
cac HCBVTV nghién cttu nay, ngoai tri trifloxystrobin dwoc phan loai mtc doc hang U
(it c6 kha ndng gay doc), con lai 4 HCBVTV khac déu thugc nhom ddc hang II (ddc vira).

Khi xét tong ndng do cdc HCBVTV cling ton tai trong 1 mau, c4 biét c6 mau xa
lach phat hién thdy mtc ton dw 1én dén 323,4 pg/kg cua 3 loai chlorpyrifos, fipronil va
trifloxystrobin. Ngoai ra, dang chti ¥ c6 mau xa lach mua & ctra hang rau sach bj nhiém
HCBVTV (chlorpyrifos 15,65 ug/kg). Két qua nay dat ra cau hoi cho chat lwong rau sach
O ctra hang, tuy nhién day chi la khao nghiém budc dau, d€ danh gia toan dién can s6
lwong mau dt 16n va cac thdng ké can thiét. Nhin chung, ti 16 mau nhiém HCBVTV
khong cao (19%) tuy nhién da s6 cdc mau nhiém déu vuot gid tri mitc dw luong t6i da
cho phép MRL ting véi titng HCBVTV nghién ctru. Diéu nay cho thay van ton tai nguy
co rui ro cho sttc khoe ngueoi tiéu dung ndng san trén thi trreong.
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4. KET LUAN

Nghién ctru nay da 4p dung thanh cong ky thuat QuEChERS két hop sac ky khi
ghép n6i khéi pho (GC-MS) d€ phan tich ton du nam hda chat bao vé thue vat (HCBVTV)
thé hé méi trong cdc mau ndng san tai tinh Thira Thién Hué. Phuong phéap phan tich
dwoc hiéu lwc hda véi do dung, do lap lai, gidi han phat hién va dinh lwong dap tng cac
yéu cau nghiém ngat cua tiéu chuan SANTE/11813/2017. Két qua cho thay trong tong so
57 mau ndng san, c6 19% mau phat hién du lugng HCBVTV vuot giéi han dinh luong
(LOQ), trong d6 da s6 cdc mau nay vuot mitc du lwong t3i da cho phép (MRL) theo quy
dinh. Ton dw cao nhat dwgc phat hién trong mot mau xa lach 1a 323,4 pg/kg, dong thoi
ghi nhan sy hién dién cta cac hda chat c6 doc tinh dang luu y nhu chlorpyrifos va
fipronil. Diéu nay chi ra nguy co rti ro sttc khoe tir viéc st dung néng san khong dam
bao an toan trén thi truong, ngay ca doi voi mot s6 san phdm duoc cho 1a rau sach. Két
qua nghién cttu déng gop vao co s¢ dit lieu giam sat HCBVTV trong ndng san tai Viét
Nam, dac biétla ¢ tinh Thira Thién Hué, dong thoi nhan manh sy can thiét cuia viéc tang
cuong cac chwong trinh kiém soat an toan thuc phdm va nhéan thitc cong dong.

LOI CAM ON

Nghién cttu nay dugc thuc hién dwdi sy tai tro cua Dé tai sinh vién nghién ctu
khoa hoc ctia Truong Pai hoc Khoa hoc, Bai hoc Hué, ma s6: DPHKH2024B-14.
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QUANTIFICATION OF NEW-GENERATION PESTICIDES IN SOME
AGRICULTURAL PRODUCTS USING QUECHERS TECHNIQUE

Le Thi Nguyet!, Nguyen Thi Kim Hau', Huynh Thi Quyen!, Nguyen Dinh Cat Anh',
Nguyen Thi Thanh Huyen!, Tran Ngoc Diem?, Le Minh Nhat', Phan Thi Ngoc Ha?,
Huynh Thi Tuy Ngoc?, Nguyen Dang Giang Chau'*

Department of Chemistry, University of Sciences, Hue University, Nguyen Hue 77, Hue City
2Center of Quality control Gia Lai province
3Center of Drug, Cosmetic and Food Quality control Thua Thien Hue Province
*Email: chaundg@hueuni.edu.vn
ABSTRACT

This study focused on determination of residues of five new-generation pesticides
in some agricultural products collected from Thua Thien Hue province using the
QuEChERS extraction technique combined with gas chromatography-mass
spectrometry (GC-MS). The method exhibited a low limit of detection (LOD) of 5
ug/kg and achieved accuracy levels ranging from 70% to 120% with RSD <20% at a
spiked concentration of 250 pg/kg, meeting the requirements of SANTE/11813/2017
guidelines. The validated method was successfully applied to analyze five pesticides
in 57 samples (leafy vegetables, tomatoes, cucumbers, and rice) collected from
various markets in Thua Thien Hue province. Results revealed that the five studied
pesticides were detected in 11 out of 57 samples, with some samples showing the
simultaneous presence of three out of five pesticides. This study raises a warning
about pesticide contamination in agricultural products in the Thua Thien Hue

market.

Key words: pesticides, QUEChERs, GC-MS, agricultural products, food safety.
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Lé Thi Nguyét sinh ngay 15/04/2003 tai Thira Thién Hué, hién dang hoc
nam th 4 nganh Cong nghé ki thudt hoa hoc tai treong Dai hoc Khoa

hoc, Pai hoc Hué.

Linh viec nghién cizu: Héa phan tich, Cong nghé hda hoc

Nguyén Thi Kim Hau sinh ngay 21/09/2003 tai Thita Thién Hué, hién
dang hoc nam tht 4 nganh Cong nghé ki thuat hda hoc tai truong Dai
hoc Khoa hoc, Dai hoc Hué.

Linh vwc nghién ciru: Héa phan tich, Cong nghé héa hoc

Huynh Thi Quyén sinh ngay 12/6/2003 tai Quang Nam, hién dang hoc
nam tht 2 nganh Céng nghé ki thuat héa hoc tai treong Pai hoc Khoa

hoc, Pai hoc Hué.

Linh vwc nghién ciru: Héa phan tich, Cong nghé héa hoc

Nguyén Dinh Cat Anh sinh ngay 01/08/2005, hién dang hoc ndm tht 2
nganh Céng nghé ki thuat hoa hoc tai trieong Dai hoc Khoa hoc, Pai hoc

Hué.

Linh vwc nghién ciru: Héa phan tich, Cong nghé héa hoc
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Nguyén Thi Thanh Huyén sinh ngay 10/07/2005 tai Dong Nai, hién dang
la sinh vién nam 2 nganh Céng nghé ki thuat hda hoc, Treong Pai hoc

Khoa hoc, Pai hoc Hué.

Linh vwc nghién ciru: Héa phan tich, Cong nghé héa hoc

Tran Ngoc Diém sinh ngay 25/09/2005 tai Gia Lai. Hién la sinh vién ndm
2 nganh Coéng nghé ky thuat hoa hoc, Truong Pai hoc Khoa hoc, Pai hoc

Hué.

Linh vwc nghién ciru: Héa phan tich, Cong nghé héa hoc

Lé Minh Nhat sinh ngay 23/12/2002 tai Thita Thién Hué. Ong t5t nghiép
ctt nhan chuyén nganh Hoda hoc tai truong Dai hoc Khoa hoc, PH Hué
nam 2024.

Linh viec nghién ciru: Héa phan tich

Phan Thi Ngoc Ha Sinh ngay 13/10/1982 tai Ha No6i. Ba t6t nghiép ky su
Cong nghé hda thuc pham — sinh hoc nam 2006 tai truong Dai hoc Bach
khoa Da Nang va thac si chuyén nganh Hoéa hoc ndm 2022 tai Truong
Dai hoc Khoa hoc, PH Hué. Ba cong tac tai Trung tam Kiém nghiém tinh
Gia lai ttr nam 2006.

Linh vwc nghién ciru: Hoa ly thuyét, Vat liéu nano.
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Huynh Thi Tay Ngoc sinh ngay 04/04/1990 tai Thira Thién Hué. Ba tot
nghiép ky sw Cong nghé thuc pham tai treong Dai hoc Néng Lam, BH
Hué nam 2013. Tt nghiép thac si chuyén nganh Hoa hoc nam 2023 tai
treong Pai hoc Khoa hoc, DPH Hué. Ba cong tac tai Trung tam Kiém
nghiém Thudc, My Phadm, Thuc Pham, S6' Y t€ Thira Thién Hué tir nam
2013.

Linh viec nghién citu: Héa phan tich, Cong nghé thyee pham.

Nguyén Ding Giang Chau sinh ngay 20/09/1985 tai Thira Thién Hué. Ba
tot nghiép ctr nhan nganh Hbéa hoc nam 2003, Thac sy nganh Hoéa phan
tich ndm 2009, Tién sy nganh Khoa hoc Nong nghiép nam 2015. Hién ba
dang la Giang vién tai Khoa Hoéa hoc, treong Dai hoc Khoa hoc, Pai hoc
Hué

Linh viec nghién cieu: Phan tich chat 6 nhiém ton luu trong mai truong va

nong san.
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