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Tém tat. Ton duwe hoa chit bao vé thuc vat trong néng san la thude do quan trong d€ danh gia mirc d an
toan thuc phdm. Nghién cttu nay phat trién va thdm dinh mét phuwong phap phén tich ¢ hiéu qua rét
tot d€ xac dinh dong thoi dw lwong cta chin loai hoa chat bao vé thuc vat thé hé méi trong rau, ct, qua.
Trong phuong phap nay, ching t6i ap dung ky thuét chuan bi mau QuEChERS, st dung MgSO4 va
natriacetate trihydrate cho budc lam sach ban dau; sau d6, chiét phan tan bang chat hdp phu PSA va
GCB d¢€ loai bo toan b tap chat c6 trong nén mAu va két hop véi GC-MS d€ dinh tinh va dinh luwong.
Phuong phap danh gia c gidi han phét hién thap déi véi cac chat phan tich (3-8 pg-kg™), d6 thu hoi t6t
(70-120%), &6 1ap lai t6t va do tuyén tinh cao. Khi 4p dung thuc t& dé phan tich cdc mau rau, ct, qua thu
thap tai cac cho trén dia ban tinh Thira Thién Hué, ching t6i da phat hién thdy ton du cia mét s6
HCBVTV ¢ mttc cao.

Tw khoa: QUEChERS, hoa chét bao vé thuc vat, ndng san, chiét phan tan

QuEChERS technique followed by GC-MS for trace detection of
pesticides in vegetables and fruits

Huynh Thi Tuy Ngoc!, Nguyen Dang Giang Chau?®

I Center for Testing Drugs, Cosmetics, and Foods, Thua Thien Hue Province, 17 Truong Dinh St., Hue, Vietnam
2 Faculty of Chemistry, University of Sciences, Hue University, 77 Nguyen Hue St., Hue, Vietnam

* Correspondence to Nguyen Dang Giang Chau <chaundg@hueuni.edu.vn>
(Received: 10 December 2022; Accepted: 05 January 2023)

Abstract. Pesticide residues in agricultural products are an essential measure to assess food safety. In
this study, we successfully developed and validated an effective analytical method for the simultaneous
determination of nine new-generation pesticides in vegetables and fruits. We employed the QUEChERS
sample preparation technique, using MgSOs and sodium acetate trihydrate for the initial clean-up step,
followed by dispersive solid-phase extraction with PSA and GCB adsorbents, to remove all impurities
in the sample matrix. GC-MS was then utilized for qualitative and quantitative analysis. The method
exhibited a low detection limit for analytes (3-8 ug-kg™), a 70-120% recovery, good repeatability, and
good linearity. We applied the technique in practice to analyze 16 vegetable and fruit samples collected
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at markets in Thua Thien Hue province and found that the residues of some pesticides were at high

levels.

Keywords: QUEChERS, pesticides, agricultural product, dispersive solid-phase extraction

1 Mo dau

Hién nay trén thé gidi, c6 trén 1000 loai hda
chat bao vé thuc vat (HCBVTV) da va dang duoc
stt dung [1]. HCBVTV duwoc xem nhuw 1a mot cong
cu khong thé nao thiéu cho nganh canh tac va san
xudt nong nghiép truyén théng. Tuy nhién, van dé
gay lo lang khi st dung HCBVTV &6 1a ton duw
trong nong san va mdi truong. Nhiéu cong bd da
canh bao nhiing rui ro sttc khoe cho con ngwoi khi
bi phoi nhiém HCBVTV [2, 3]. Phan tich du luong
hoéa chét bao vé thue vat (HCBVTV) trong nong san
va trong moi treong da va dang dwoc thie hién o
hang ngan phong thi nghiém ¢ khép noi trén thé
gidi.

bé xac dinh du luong cac loai HCBVIV
trong cac mau ndng san noi riéng va cdc mau moi
treong (nudc, dat, tram tich, khong khi, sinh vat)
ndi chung, nguoi ta phai dung cac phuwong phap
phan tich cong cu hién dai. Phuwong phéap phd bién
hién nay la phuong phap phan tich sic ky khi (GC
— Gas Chromatography) véi cac dau do (detector)
khac nhau nhu ECD (detector cong két dién tw),
NPD (detector nito-photpho), MSD (detector khdi
phd), v.v [4-6]. Phuong phap phan tich sic ky long
(LC - Liquid Chromatography) véi detector UV-
Vis, diode méang (DAD), hodc MSD ciing duoc
dung trong nhiéu treong hop, tuy thudc vao nhém
HCBVTV can phan tich [7]. Ky thuat chiét
HCBVTV tr mau cho phan tich séc ky cht yéu la
ky thuat chiét dung moéi va chiét pha ran (SPE —
Solid Phase Extraction). Giai doan chiét mau déng
vai tro quan trong trong quy trinh phan tich, vi d6i
véi mdi loai mau c6 pha nén (matrix) khac nhau,
can phai c6 ky thuat chiét thich hop nham chiét
HCBVTV tit mau, tach cac chat can trd, lam sach va
lam giau, tao diéu kién thuan loi cho giai doan
phan tich sic ky tiép theo d€ dinh tinh va dinh
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lwgng riéng 1é hodc dong thoi nhiéu HCBVTV
trong mau [8, 9].

Nam 2003, lan dau tién, nhom tac gia
Anastassiades va cong su [10] da mo ta mot
phuong phap “nhanh, dé dang, ré tién, hiéu qua,
manh mé va an toan “(quick, easy, cheap,
effective, rugged and safe — QUEChERS) dé€ phan
tich dong thoi ton du hda chdt bao vé thuc vat
(HCBVTV) trong rau ct qua. Phuong phap bao
gom mot qua trinh chiét dung méi (st dung
acetonitrile 1a cht dao), chiét pha rn (st dung cac
mudi natri acetate, MgSOs la chu dao) d€ loai bo
phan 16n cac chat khoi nén mau, lam sach bang ky
thuat chiét phan tan d-SPE (dispersive solid phase
extraction) stt dung chdt hdp phu PSA (Primary
Secondary Amine), C18, hoac GCB (graphitized
carbon black). Tiép d6, budc dinh tinh va dinh
lwong duoc thuc hién bang phép phan tich sic ky
khi hodc 1ong. Ddc diém noi bat ctia phuweong phap
la qua trinh chiét st dung moét luong rat it dung
moi va chat hdp phu nhung lai cho hiéu qua chiét
wu viét va loai bo gan nhu hoan toan tap chat trong
nén mau, gitp giam luong 16n thoi gian, chi phi
phén tich, va it thai héa chat ra méi truong [6, 10].
Tt d6, nhiéu nghién ctru da ing dung va cai tién
quy trinh dé xuat ctia Anastassiades, mo rong ra
nhiéu nhém HCBVTYV va trén nhiéu nén mau khéc
nhau [6, 11-13]. Tuy nhién, phwong phap nay ¢
Viét Nam van chua duoc 4p dung nhigu. Chu yéu
cac nghién ctru vé HCBVTV hién nay van st dung
quy trinh tach chiét truyén thong, voi lugng 16n
dung moéi stt dung, va d6 nhay cling nhu d¢ dang
cta phép phan tich con nhiéu han ché&'[14].

Tt nhiing thuce t€ trén, nghién ctru nay duoc
xdy dung nhdam muc dich ap dung kj thuat
QuEChERS két hop v6i GC-MS dé€ phan tich dong

thoi ton dw hda chat bao vé thuc vat trong nong
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san, voi hy vong két qua nghién ctru sé hiéu luec hda
dwoc phuwong phap mdi, giam thoi gian phan tich,
giam thiéu cac bude phan tich, it tiéu tdn hoa chat

va dat d¢ dung cao hon.

2 Thuc nghiém

2.1 Hoéa chat va thiét bi

Céc hoa chat st dung bao gom dung moi
toluene va acetonitrile loai diing cho phan tich sic
ky ctia hang J.T. Baker (USA), cac hat hap phu PSA,
GCB, C18 cua Sigma Aldrich (USA). Cac hda chat
MgSOs, CH3COONa.3H20, NaCl, Na25Os khan
loai tinh khiét dung cho phan tich.

Cac HCBVTV chuéan dugc cdp ching chi
gom acetochlor, chlorpyrifos, fipronil, pretilachlor,
fluazifop-p-butyl, trifloxystrobin, propiconazole,
tebuconazole, cypermethrin, chat ndi chuan (IS)
pyrene D10, chidt dong hanh d-HCH caa hang
Sigma Aldrich (USA). Pay la nhitng hoat chat duoc
stt dung nhiéu trong canh tac rau xanh trén dia ban
tinh Thira Thién Hu€ (dwa vao sd liéu phong van
nodng ho, khong trinh bay ¢ day), dong thoi c6 thé
phan tich duoc bang phiong phap sac ky khi.

Céc dung dich chudn lam viéc duoc chudn
bi bang cach pha loang dung dich chuan géc bang
toluene. Dung dich chuan géc dugcbao quan trong
t61 0 nhiét d6 -20 °C khong qua 6 thang. Dung dich
lam viéc duoc bdo quan twong ty vdi thoi gian

khong qua 2 thang.

Thiét bi chinh st dung cho nghién ctru nay
bao gom may phan tich sic ky khi ghép n6i khai
pho hé 3 t& cuc GC-MS TQ8040 (Shimadzu, Nhat
Ban) vdi cot mao quan DB5-MS UI (60 m x 0,25 mm
x 0,25 um, Agilent, USA), khi mang Helium d¢ tinh
khiét 99,9995 %; may siéu am (Power Sonic 420,
Han Quéc).
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2.2 Phuwong phép phan tich

Phuong phap chudn bi miu theo ky thuit
QuEChERS

Nhién cttu nay ap dung quy trinh phan tich
dong thoi HCBVTV trong rau ct qua véi ky thuat
chuan bi mau QUEChERS theo dé xuat cia AOAC
2007.1 [15]. Trong d6, véi luu ¥ 1a hai nén mau rau
va ct qua do déc tinh nén mAu khac nhau nén duoc
tién hanh danh gia riéng biét trén hai quy trinh
khac nhau. Cu thé 13, nén mau rau chira nhiéu chat
mau nén ngoai chat hdp phu PSA chung t6i phai
b sung thém chat hap phu la than hoat tinh
(graphitized carbon black - GCB) d€ loai bo anh

hudng can tré ctia cac hop chat mau.

Quy trinh phan tich HCBVTV trong hai d6i
twong mau 1a rau xanh va ca qua dwoc biéu dién &
Hinh 1 (trang 120).

Phuong phap phan tich sic ky khi — ghép néi
khéi phé (GC-MS)

Phép phan tich sic ky (GC) hoat dong véi
cac diéu kién nhuw sau: nhiét d6 budng bom mau
250 °C, tdc do dong 2,5 mL/phut, chwong trinh
nhiét do 10 cot: nhiét do dau 70 °C, gitt 1 phut, gia
nhiét 10 °C /phut dén 180 °C, tiép tuc gia nhiét 5 °C
/phut dén 195 °C, thay doi toc do gia nhiét 8 °C
/phat dén 219 °C /phut, gitr trong 5 phut, giam t6c
d6 gia nhiét con 3 °C /phuat dén 240 °C, tang toc do
1én 10°C /phut dén 280 °C, gitt trong 10 phut. Tong
thoi gian phan tich la 42 phut.

Cac diéu kién lam viéc ctia bd phan khéi pho
(MS) dwoc gitt khong d6i nhu sau: nhiét do
interface 250 °C, dién thé& detector 1,2 kV, ché d0

ion hda va cham dién tir 70 eV.

Phuwong phap danh gia

D¢ tin cay cua phwong phap dwoc danh gia
theo huéng dan cua Hoi dong Chau Au
(SANTE/11813/2017) [16], bao gom: khoang tuyén
tinh, duong chuan va do chéch cta duong chuan,

anh huéng ctia nén mau (matrix effect — ME), gi6i
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han phat hién (LOD), gi6i han dinh lwong (LOQ),
d6 thu hoi, va d¢ 1ap lai.

D€ danh gia d6 tuyén tinh, xay dung duong
chuén (7 mtc ndng d6 tir 10 d&n 1000 ppb) ctia hdn
hop cac HCBVTV nghién cttu trén ba nén la dung
mdi tinh khiét (toluene), nén mau rau sach (rau xa
lach trong tai nha), va nén mau qua sach (ca chua
trong tai nha). Nong d¢ chat phan tich duoc dinh
lwong bang phuong phép duong chuan st dung
chat ndi chuin. By dung cua duong chudn xay
dung trén nén mau thue duoc xéac dinh bf?mg cach
tinh d6 chéch (A %) cta ting diém chuén (tinh lai
nong do ting diém chuan da pha dua vao duong

chuan da xay dung). B chéch chdp nhan la <20 %.

Hiéu qua cua qua trinh chiét con dugc danh

gia thong qua gid tri DO anh huong ctia nén mau
(matrix effect, ME):
ME (%) = (dién tich peak cta chét phan tich trén
nén mau thyc/ dién tich chat phan tich trong nén
dung moi) x 100. Gia tri ME % dat yéu cau néu nam
trong khoang 80 - 120 %,

Gioi han phat hién (LOD) va gidi han dinh
leong (LOQ) ctia phuwong phap dugc xac dinh dua
trén ty 18 tin hiéu/nhiéu nén (S/N). Tién hanh phan
tich 13p lai 3 lan mau trang thém chuan ¢ nong do6
thdp con co thé xudt hién tin hiéu cta chat phan
tich. Xac dinh gid tri S/N. LOD la gia tri nong do
thém chudn ma tai d6 ti 1€ S/N = 3. LOQ la gia tri
nong do ma tai dé ti 1én S/N = 10.

Do dung (thé hién qua do thu hoi, Rev %) va
do 14p lai (thé hién qua gia tri o 1éch chudn tuong
do6i, RSD %) ctia phuong phap va duoc xac dinh
bé“mg viéc phan tich lap lai 3 mau xa lach va 3 mau
ca chua (mau trang) thém chudn & 3 mitc nong dd
thdp (25 pg/kg), vira (100 pg/kg), va cao (500
ug/kg). Do thu hoi chap nhan trong khoang tir 70-
120 % va d¢ léch chuan twong d6i RSD < 20 %.

Chat dong hanh d0-HCH duoc thém vao tir
dau quy trinh phan tich dé€ danh gia hiéu qua cta
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qua trinh x@t ly mau. D9 thu hdi chat dong hanh
chdp nhan duoc dao dong trong khoang 70 dén 120
%. Mau phan tich c6 d¢ thu hoi >-HCH ndm ngoai
khoang chap nhan trén sé khong duwoc dung dé
thuc hién cac phép danh gia tiép theo.

Phuong phap ldy mau

Cac mau rau ci qua duoc 1dy mau ngau
nhién, tuadn theo tiéu chuan Viét Nam TCVN
9016:2011 vé rau qua twoi.

S6 luwong cdc mau gdom 9 mau rau va 6 mau
qua, thu thap & cac cho trén dia ban Tinh Thtra
Thién Hué. Do tinh nhay cam ctia két qua nghién
ctru nén thong tin chi tiét vé dia diém 1dy mau xin

dwoc phép khong trinh bay.

Phuong phap xit 1y s6 liéu thuc nghiém

Két qua phan tich sic ky dwoc xtt ly bang
phan mém LabSolutions (GCMS Solution -
Shimadzu); s6 liéu thuc nghiém duoc xt ly theo
phuong phap thong ké, sit dung phan mém Excel
2019.

3 K&t qua va thio luan

3.1 Hiéulurc hda quy trinh phan tich

D&i véi cdc mau nong san nédi chung, do
thanh phan cta nén mau rau thuwong chita nhigu
chdt mau va chét xo trong khi nén cu va qua chita
nhiéu nudc va protein, vi vay ching toi tién hanh
hiéu lyc héa quy trinh phan tich trén hai nén mau

khéc nhau 1a nén rau xanh va nén ct qua.

Khoang tuyén tinh, duong chudn, va d§ chéch
(A %) cua cac HCBVTYV nghién ctru

Cac két qua xay dung duong chuan (7 diém
chudn, ttr 10 — 1000 ppb), hé s6 xac dinh R?, va d
chéch (A %) ctia cac chat nghién cttu dugc trinh bay
0 Bang 1.
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Bang 1. Buong chuén, hé s& xac dinh (R?), va d6 chéch (A %) ctia duong chuan

Nén dung mdi toluene Nén rau xanh Nén qua
S‘l::‘ tich fr}il:lfng R: A% Elll:l? " R A% E?:l?ll{gQTT R A%

HQTT HQTT
oHCH 7 ;,86%0917X 0,999 49 Y ;8’201%16" 0,999 15 Y ;,86(;0915)( 0,999 59
Ace y ;,8’9%0187" 0,999 78 Y ;8&0682" 0,999 47 f’;&gg%x 0,999 70
Chl y ;,8’5(;0556" 0,999 58 y ;86050356" 0,999 11,3 ?’():,(?5'8256)( 0,999 50
Fip Y ;/?’2(;0661)( 0,999 83 Y ;,(1)’605(;56’( 0,999 15,6 y 0 (?9’2(5)57" 0,999 7.9
Pre y ;?’6(;102’( 0,999 7,0 Y ;,(1);31503’( 0,999 19,6 _y(;los'gg%x 0,999 60
Flu Y ;,3’5(;2955’( 0,999 67 Y ;,(1)505285& 0,999 15 _y(;zoé‘;é“x 0,999 51
Tri Y ;,34%1221’( 0,999 6,6 %’;200’212" T 0,999 10 _y(;(;)égéoax 0,999 55
Pro y ;,26060364)( 1 59 Y ;2’2%(;66’( 0,999 116 _y(;lo(;gZMX 0,999 37
Teb y ;ggj“ 0,999 66 Y ;,2’3%1402’( 0,999 146 _y(;loﬁg%x 0,999 52
Cyp o f 6011206)‘ 0,999 6,0 " 3&1634" 0,999 143 z,glob@ 0,999 7,2

' ' 0,0134

O-HCH - ch4t dong hanh; Ace — acetochlor; Chl — chlorpyrifos; Fip — fipronil; Pre — pretilachlor; Flu - fluazifop-p-butyl; Tri -

trifloxystrobin; Pro — propiconazole; Teb — tebuconazole; Cyp - cypermethrin

Két qua & Bang 1 cho thdy rang cac duong
chuan ctia cdc HCBVTV nghién cttu 6 ca nén dung
moi toluene hay nén mau thuc (rau sach va qua
sach) déu cho hé s6 xac dinh t6t (R2 > 0,99). Dong
thoi, khoang tuyén tinh ctia phwong phap kha rong
(te 10 — 1000 pg/L déi voi d-HCH, acetochlor,
pretilachlor, fipronil, chlopiryfos, va fluazifop-p-
butyl, va tir 25 — 1000 ug/L ddi vdi trifloxystrobin,
propiconazole, tebuconazole, va cypermethrin).
D06 chéch khi tinh lai néng d6 cac di€ém chuan tir
cac phuong trinh dwong chuan xay dung duoc déu
<20 %, chiing to cac duong chuan xay dung duoc

c6 do tin cady cao.
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Anh hudng ctia nén miu (matrix effect - ME) dén
phép phan tich

Anh huong ctia nén mau dén phép phan tich
duoc trinh bay 6 Bang 2. Két qua thu dugc cho thay
cac gia tri ME (%) xéac dinh duoc déu nam trong
khoang cho phép 80-120 %, chiing to rang ki thuat
chiét mau QuUEChERS cho hiéu qua lam sach t6t doi
v6i ca hai loai nén mau, gitp loai bo duoc cac tap chat
gy ra nhidu nén 16n. K&t qua phan tich théng ké
ciing cho thay khong c6 sy khac biét thong ké gitra
ME 6 nén mau rau véi ME & nén mau qua (p > 0,05).
Noi cach khdc, phép dinh lwong dua trén duong

chuén xay dung duoc tir mau trang la dang tin cay.

115



Huynh Thi Tuy Ngoc va Nguyén Ding Gidng Chau

Béng 2. K&t qua xac dinh anh hudéng ctia nén mau (ME

%) tir duwong chuan xay dung trén nén dich chiét mau

rau sach va qua sach khéng chita chat phan tich so véi
nén dung méi toluene

ME (%)
Hoat chat Nén rau " :
xanh Nenqua
5-HCH 117,8 102,3
Ace 1191 95,2
Chi 105,5 91,0
Fip 80,0 93,7
s 104,1 100,2
Pre 1053 110,2
Flu 105,2 90,1
Tri 944 %0
Pro 84,8 107,2
Teb 120,3 120,3
Cyp 96,9 96,5

ME - anh hudng ctia nén mau; 8-HCH - chat dong hanh;
Ace — acetochlor; Chl — chlorpyrifos; Fip — fipronil; Pre —
pretilachlor; Flu - fluazifop-p-butyl; Tri — trifloxystrobin;
Pro - propiconazole; Teb - tebuconazole; Cyp -
cypermethrin; IS - chdt néi chudn pyrene D10

Gidi han phat hién (LOD) va giéi han dinh luwong
(LOQ) cta phuwong phap

Duwa vao cac gia tri ti 1€ tin hiéu/nhiéu (S/N),
cac gia tri LOD va LOQ ctia cac HCBVTV nghién
ctru trong hai nén mau rau va qua duoc tinh toan
va trinh bay ¢ Bang 3. O nghién cttu nay, ti 16 S/N
> 5 duoc lua chon d€ dam bao gia tri LOD va LOQ
dtng véi thuc t& phan tich mau thuc, tic 1a nong
d6 thap nhét cho tin hiéu phan biét véi nén (LOD)
va nong do thap nhat c6 thé dinh luong chinh xac
duoc trong mau (LOQ).

K&t qua cho thdy phuwong phap cho gidi han
phat hién va giéi han dinh luong thdp ddi voi cac
HCBVTV nghién cttu, v6i LOD dao dong trong
khoang ttr 3 - 8 pg/kg, twong ttng véi LOQ tit 9 —
24 ug/kg. Két qua nay hoan toan twong dong voi

cac cong bd ctia cac tac gia trude day [17-19].

Do dung va d0 lap lai cia phwong phap
b6 dung va d¢ lap lai cua phwong phap

dugc danh gia qua phan tich mau tring (mau rau
xa lach va mau ca chua sach, trong tai nha) thém
chuan 14p lai 3 [an 6 cac mirc no6ng do tir thap dén
cao (25 ug/kg, 100 pg/kg, 500 pg/kg). Két qua duoc
trinh bay ¢ Bang 4.

Béang 3. LOD, LOQ cic chat phan tich trén nén mau rau xanh va qua

Nén rau xanh Nén qua
Chat phan tich
SN  LOD (ug/kg) LOQ (ugkg) SN  LOD (ugke) LOQ (pg/kg)
o-HCH 7,12 5,0 15,0 5,74 50 15,0
Ace 6,45 5,0 15,0 4,02 5,0 15,0
Chl 6,87 5,0 15,0 6,13 5,0 15,0
Fip 7,74 3,0 5,68 3,0 9,0
Pre 7,68 3,0 5,63 3,0 9,0
Flu 6,96 5,0 15,0 6,91 50 15,0
Tri 6,05 8,0 24,0 5,69 8,0 24,0
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Nén rau xanh Nén qua
Chat phan tich
SIN LOD (ug/kg) LOQ (ug/kg) S/N LOD (ug/kg) LOQ (ug/kg)
Pro 5,64 8,0 24,0 5,64 8,0 24,0
Teb 5,00 8,0 24,0 5,00 8,0 24,0
Cypermethrin 5,00 8,0 24,0 5,00 8,0 24,0

0-HCH - chét dong hanh; Ace - acetochlor, Chl - chlorpyrifos; Fip — fipronil; Pre — pretilachlor; Flu - fluazifop-p-butyl;

Tri - trifloxystrobin; Pro — propiconazole; Teb — tebuconazole; Cyp - cypermethrin

Bang 4. D6 dung va d6 lap lai cia phuwong phap

Chét phén tich Nong d¢ thém chuin Nén miu rau Nén mau qua
(ug/kg) Rev (%) RSD (%) Rev (%) RSD (%)

25 70,8 1,1 73,7 11,8

o-HCH 100 82,0 3,1 88,1 27
500 9,7 84 92,4 5,6

25 80,7 10,7 106,3 6,0

Ace 100 83,7 1,8 86,3 0,9
500 95,6 6,3 90,8 3.4

25 81,8 15,9 107,0 13,5

Chl 100 88,7 24 91,6 12
500 89,7 2,9 87,1 41

25 11,9 48 112,0 5,0

Fip 100 109,6 1,4 80,4 32
500 103,9 3,7 9,3 24

25 12,1 53 92,9 10,6

Pre 100 101,2 41 95,2 3,0
500 94,1 3,8 95,2 17

25 94,1 14,2 107,6 12,3

Flu 100 91,7 47 88,3 2,9
500 90,0 5,1 85,2 25

25 112,0 46 84,0 133

Tri 100 101,5 54 89,6 22
500 94,4 2,0 94,6 17

25 111,8 84 109,2 41

Pro 100 107,9 6,0 88,4 25
500 93,2 5,9 87,8 1,3
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Nong do thém chuin

A x
Nén mau rau

DY X 2
Nén mau qua

Chait phan tich (ng/kg) — - - -
ev (%) RSD (%) Rev (%) RSD (%)
25 114,3 3,0 101,7 11,9
Teb 100 107,0 51 88,4 4,3
500 90,2 3,0 94,7 5,6
25 105,1 10,5 68,2 9,7
Cyp 100 109,0 4,3 107,6 2,2
500 91,8 51 102,9 9,8

O-HCH - chat dong hanh; Ace — acetochlor; Chl — chlorpyrifos; Fip — fipronil; Pre — pretilachlor; Flu —

fluazifop-p-butyl; Tri — trifloxystrobin; Pro — propiconazole; Teb - tebuconazole, Cyp — cypermethrin

Két qua & Bang 4 cho thdy d6 thu hoi cua tat
ca c4c chat trén ca hai nén mau rau xanh va qua déu
nam trong khoang quy dinh cho phép [16]. D9 thu
hoi dat 70-120 % d6i véi mic ndong do thém chuan
25 ug/kg, va 80-110 % d6i voi mirc néng dd thém
chuan 100 pg/kg va 500 pg/kg.

Phuong phap cling dat d6 lap lai tot, cu thé
la, & mutc thém chudn 25 ug/kg ¢ RSD <16 %, mtkc
thém chuan 100 pg/kg c6 RSD < 6 %, va muc thém
chudn 500 pg/kg c6 RSD < 9.8 %, nho hon gidi han
cho phép ctia EU 1a RSD <20 % [16].

Céc két qua danh gid phuong phap ¢ trén
chting to rang phuong phéap phan tich cé do tin cay
cao, dat yéu cau theo quy dinh cua Cong dong
chung Chau Au (EU). N6i cach khac, c6 thé ap
dung phuwong phdp dé xuat dé€ phan tich dw luong
HCBVTV trong mau rau ct qua véi ki thuat don
gian, chi phi thdp, it tiéu tdn dung moi, it tao ra chat

thai cho mai truong.

3.2 Ap dung phuong phap phan tich vio miu
thuc té

Quy trinh phén tich da dwoc ap dung dé€
phan tich dw lwong HCBVTV trong mét s6 mau
nong san thu thap ngéu nhién & cac chg trén dia
ban tinh Thtra Thién Hué. Két qua phan tich duoc
trinh bay 6 Bang 5, cho thay:
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Trong s6 15 mau rau ct qua thu thap tai cac
cho trén dia ban tinh Thtra Thién Hué, c6 6/15
mau bj nhiém HCBVTV nghién ctru (chiém 40 %),
bao gom 5 mau rau (cai cay, rau ram, hanh 13, sup
lo xanh, va 1 mau qua (dua leo). Duw lugng cac
HCBVTV phat hién duoc dao dong trong khoang
ttr 36 ug/kg (acetochlor trong xa lach) dén 386
ug/kg (trifloxystrobin trong cai cay).

Trong 9 HCBVTV nghién ctu, c6 7 chat
dugc tim thay trong cdc mau rau ct qua thu thap
duoc, 2 chat khéng phat hién duoc trong bat ct
mau nao la thudc trir sau fipronil va cypermethrin.
Thudc trir cd pretilachlor dugc tim thay & 4/6 mau

nhiém, chiém tan s6 xuat hién cao nhat.

Trong s6 cac mau rau, dang cht y c6 mau
hanh 14 véi sy phat hién dong thoi 4 HCBVTV
(pretilachlor, fluazifop-p-butyl, trifloxystrobin,
propiconazole). Két qua nay cliing twong dong
véi nghién cttu ctia Chau va cs [20] khi phat hién
ra hanh 14 canh t4c tai Thita Thién Hué la loai rau
c6 nguy co i ro cao vé sttc khoe do nhiém ton du
HCBVTV véi tan sudt va néng do cao hon so véi
cac loai rau khéc. Viéc ton du ctia nhiéu HCBVTV
trong cling mot mau cé kha nang gay ra hién tuong
cong hwong/hiép luc doc tinh theo nhu nghién ctru
ctia Kortenkamp va cs [21], hay néi cach khac la
gay nguy co rui ro cao vé stic khde cho nguoi tiéu

dung néng san.
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Béang 5. Du lugng cac HCBVTV nghién ctru trong cac mau rau ct qua thu thap ¢ dia ban tinh Thita Thién Hué

Nong d6 xac dinh dwgc trong mau (ug/kg)

Chét phan tich Ciai Rau Xa Hanh Xaplo Cai Rau Rau Su Dua Tio Ca Ca

cay ram lach 14 xanh a dén khoai Su leo chua rét

O-HCH (*) (%) 89,3 81,1 78,3 80,8 74,8 84,7 78,0 70,2 771 97,7 762 808 73,5
Acetochlor - - 36,2 - 234,6 - - - - - - - -
Chlorpyrifos - 202,7 - - - - - - - - - - -
Fipronil - - - - - - - - - - - - -
Pretilachlor 41,2 41,3 - 237,7 - - - - - 55,1 - - -
Flulzii;’f'p' - 1537 2808 60,6 ; - ) S
Trifloxystrobin  385,9 - 204,2 123,8 - - - - - - - - -
Propiconazole 221,9 - - 246,8 - - - - - 2248 - - -
Tebuconazole - - - - 119,2 - - - - - - - -
Cypermethrin - - - - - - - - - - - - -

d-HCH - chat dong hanh; Ace - acetochlor, Chl - chlorpyrifos; Fip - fipronil, Pre — pretilachlor; Flu - fluazifop-p-butyl;

Tri — trifloxystrobin; Pro - propiconazole, Teb — tebuconazole; Cyp — cypermethrin

4  Kétluan

Viéc phan tich dong thoi cac HCBVTYV trong
ndng san la mot budc quan trong trong viéc kiém
soat chat luong va dam bao an toan thuc pham.
Nghién ctru nay st dung ky thuat chudn bi mau
QuEChERS két hop véi phuong phap phén tich sic
ky khi ghép ndi khéi pho GC-MS d€ phan tich
dong thoi du lwong 9 HCBVTV, cu thé la
acetochlor, pretilachlor, fipronil, trifloxystrobin,
fluaziphos-p-butyl, tebuconazole, propiconazole,
va cypermethrin trén ca hai nén rau xanh va cu

qua. Két qua tham dinh cho giéi han phét hién
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thdp, d6 dung, 40 lap lai, va d6 tuyén tinh t6t. Quy
trinh cling da dwoc 4p dung dé phan tich 9 mau rau
va 6 mau cu qua thu thép tai cac cho trén dia ban
thanh phd Hu€. Két qua da phat hién duoc du
leong mot s HCBVTV trén 5 mau rau va 1 mau
qua. Trong s§ cac mau rau, dang cht y c6 mau
hanh 14 véi sy phat hién dong thoi 4 HCBVTV
(pretilachlor, fluazifop-p-butyl, trifloxystrobin,
propiconazole). Két qua nay chiing minh nguy co
rui ro cao cho nguwoi tiéu dung néng san trén dia
ban. T d6, nghién ctru dé xuét phai tién hanh mot
chwong trinh quan trac trén dién rong vé muc du

lwong cac HCBVTYV trong nong san.
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15g maw/ ong ly tam 50ml

| + Chat ddng hanh, @& vén 20 plot

+15ml dich chiét Acid acetic 1%/ACN

+6,0g MgSO4 va 1,58 CH;COONa

Lic manh 1 phat, 1y tam S000v/phit trong 5 phit

Ly 1-8ml Lop trén/ dng 1y tam 15ml

!

!

POI VO MAU CTUT QUA

+ 150 mg MgS04 va Sting + 150 mg MgS04 + 50mg PSA va
PSA véi moi ml dich chiét 50mg GCB vai mai ml dich chiét

POIVGI MAU RAU

L

Léc manh 30s, ly tim S000v/phit trong 5 phut

Lay 1ml dich chiét 16p trén +0,5ml Toluen

Théi kho

bing khi N2

DBinh mre laa Ll béng Toluen

Phén tich trén GCMS
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