TAP CHI KHOA HOC VA CONG NGHE, Truong Pai hoc Khoa hoc, DH Hué Tap 15, S8 2 (2020)

NGHIEN CUU XAC PINH DU LUONG MOT SO HOA CHAT BAO VE
THUC VAT TREN RAU XANH BANG PHUONG PHAP SAC KY KHIi
GHEP NOI KHOI PHO (GC-MS/MS)

Ng6 Thi M§ Duyén, Tran Thi Lan Anh, Nguyén Ding Giang Chau*

Khoa Hoéa hoc, Trueong Dai hoc Khoa hoc, Dai hoc Hué

*Email: chaundg@hueuni.edu.vn

Ngay nhdn bai: 3/6/2019; ngay hoan thanh phadn bién: 3/7/2019; ngay duyét ding: 02/10/2019
TOM TAT

Mot quy trinh phan tich dong thoi du lwong 10 HCBVTV thé hé médi bao gom
fenobucarb, acetochlor, pretilachlor, fipronil, trifloxystrobin, fluaziphos-p-butyl,
tebuconazole, cypermethrin va difenoconazole da dwoc nghién cttu ap dung. Quy
trinh stt dung phurong phép chiét siéu am véi dung mdi acetone, lam sach bang cot
chiét pha ran than hoat tinh va florisil, sau d6 phan tich bang thiét bi sic ky khi
ghép nodi khoi phd hé 3 tit ceee. Phuong phap cho gidi han phat hién thap d6i voi
cac chét phan tich (dao dong tir 1,4 dén 3,6 ng/g, n =7), d6 thu hoi tot (dao dong tie
83 % dén 111 %, n =5), do lap lai t6t (RSD % < 11 %, n = 5) va d§ tuyén tinh cao (R2
> 0,99). Khi 4p dung thuc t& d& phan tich cac mau xa lach va hanh 14 thu thap tai
cac khu vuc canh tac rau trén dia ban tinh Thira Thién Hué da phat hién thay ton
du ¢ muc cao cua mot s6 HCBVTV, vuot qué giéi han du luong cho phép trong

cac mau hanh 14.

T khéa: du luong, héa chat bao vé thuc vat, rau xanh, sic ky khi ghép néi khéi
pho

1. DAT VAN PE

Ton du hda chét bao vé thyc vat trong rau xanh ludn la thudc do chinh dé danh
gia mtc d§ an toan ctia rau. Nhiéu cong bo trén thé gidi da canh bao nhing rui ro stc
khoe cho con nguoi khi bi phoi nhiém HCBVTYV [1, 2]. D& bao vé stic khoe nguoi tiéu
dung cting nhu khuyén khich néng nghiép sach, To chirc nong luong ctia Lién hop
qudc (FAO) két hop véi td chitc Y t€ Thé gidi (WHO) [3] va chinh phu nhiéu qudc gia
16n trén thé gidi nhu My [4], Canada [5], Uc [6] d3 ban hanh Mtc duw luong tdi da cho
phép (MRL) caa HCBVTV trén noéng san. Tuy nhién, vi nhiing loi ich to 16n ma
HCBVTV mang lai nhw diét trir hiéu qua sau bénh, nang cao nang suat, san lugng cay
trong, giam chi phi canh tac, nén viéc sit dung HCBVTV la diéu khong tranh khoi.
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Nhiéu cong trinh nghién cttu trén thé gidi tap trung xac dinh, kiém tra va danh
gia rui ro duw lwuong HCBVTV trong rau xanh, dién hinh nhu: Akoto va cs [7] da danh
gid nguy co rui ro sttc khoe ctia duw lwong HCBVTV trong ngd va dau dta ¢ Ejura,
Ghana; nhom nghién ctru cua Chen [8] da danh gia du lwong HCBVTV trong rau, cu
qua 6 Trung Qudc; hay Mustapha va cs (2017) [9] phéan tich du luong HCBVTV trong
mot s6 loai rau va qua ¢ Kuwait, v,v.

O Viét Nam, nhiéu nghién cttu trong vong hai thap ky tré lai day ciing cho thay
viéc stt dung cling nhu bao quan, thai loai HCBVTV btra bai, khong dung ky thuat va
thi€u kiém soat ctia ndng dan trong rau van dién ra ¢ nhiéu noi. Pa s6 cac nghién ctru
nay thyc hién & dong bang song Hong [10, 11, 12] va dong bang séng Ctru Long [13].
Cac nghién ctru nay néu ro lo ngai vé rui ro cho moi trwong va stec khoe ctia nguoi dan
trong khu vuc. Tuy nhién, cho dén nay, s6 lwong cong trinh lién quan dén xac dinh va
danh gia ton dv HCBVTYV trong rau cti qua ¢ Viét Nam con rat han ché, dac biét 1a ¢
khu viee Pong bang duyén hai mién Trung. Nam 2017, Chau va nnk [14 | da xay dung
thanh cong quy trinh phan tich dong thoi hdn hop cac HCBVTV nghién ctiu trén nén
mau hanh 14, song chua dugc 4p dung vao thuc t& cho viing khao sat.

Chinh vi vay, nghién cttu nay nhdm muc dich 4p dung quy trinh da cong bd ctia
Chéu va nnk [14] vao thuc t€ d€ buwdc dau phan tich du lwong 10 HCBVTV thé hé méi
bao gom fenobucarb, acetochlor, pretilachlor, fipronil, trifloxystrobin, fluaziphos-p-
butyl, tebuconazole, cypermethrin va difenoconazole trong mot s mau xa lach va
hanh 1& thu thap ¢ Tinh Thtra Thién Hu€, dong thoi néu 1én canh bao (néu cd) cho
nguoi tieu dung rau xanh hién nay trén dia ban nghién ctru.

2. THUC NGHIEM
2.1. HCBVTYV nghién ctitu

Muoi HCBVTV duoc lwa chon cho nghién ctu nay bao gom fenobucarb,
acetochlor, fipronil, fluazifop-p-butyl, pretilachlor, isoprothiolane, trifloxystrobin,
tebuconazole, cypermethrin, difenoconazole. Pay 1a nhiing hoat chat dugc st dung
nhiéu trong canh tac rau xanh trén dia ban tinh Thita Thién Hué (dwa vao s6 liéu
phong van nong ho, s6 liéu khong dwa ra 0 day), dong thoi cé thé phan tich dwoc bang
phuong phap sac ky khi. Delta-hexachlorcyclohexan (5-HCH) duoc stt dung lam chat
dong hanh.

2.2. Ldy mau

Tién hanh may mau rau xa lach (8 mau ¢ 8 ho gia dinh) tai xa Quang Thanh va
hanh 14 (14 mau 6 dong) tai phuong Huong An thudc tinh Thita Thién Hué vao thang
6 va thang 7 nam 2018. Cac loai rau dwoc nghién cttu la nhitng loai rau dwoc canh tac
va tiéu thu nhiéu & khu vuc nghién ctru. Ly mau vao thoi diém noéng dan thu hoach
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(thwong 1a budi chiéu, chudn bi ban cho nguoi tiéu dung vao sang sém hom sau). Moi
mau rau 18y 0,5 kg, duoc goi trong gidy nhom chuyén dung. Sau khi dem vé phong thi
nghiém, tién hanh loai bo vat chét tho. Mau rau dwoc bao quan trong tu lanh sau (-20
°C) cho dén khi phan tich.

2.3. Dung cy, thiét bi va hoa chat

Nghién ctru nay st dung cac thiét bi sau: may phan tich sic ky khi ghép nai 2
lan khoi pho hé 3 ti cuc GC-MS TQ8040 (Shimadzu, Nhat Ban) véi cot mao quan Rtx-
CLpesticides (30 m x 0,25 mm x 0,25 um, Restek, My), khi mang Helium d¢ tinh khiét
99,9995%; mdy xay cam tay bang kim loai dé dong nhat héa mau (Philips, Ha Lan);
mdy siéu am (Power Sonic 420, Han Qudc); thiét bi ¢6 quay chan khong (Buchi, Thuy
SY).

Céac hoa chit sit dung déu thudc loai tinh khiét ding cho phan tich sic ky ctia
cac hang Merck (Duc), Sigma Aldrich (My), J.T. Baker (Ha Lan), bao gom: n-hexane,
toluene, acetone, Na:SO: khan, than hoat tinh; cot chiét pha ran ENVI-florisil
Supelclean (500 mg/3 mL, Sigma Aldrich, M¥); giay loc soi thty tinh (47 mm, c& 16 1,6
pum, Whatman, Anh). Cac chat chuan d6 tinh khiét > 97% dugc cap ching chi (Sigma
Aldrich, USA) gom 10 HCBVTV nghién cttu, chat dong hanh d8-HCH, 2 chat ndi chuan
(IS) florene-D10 va phenanthrene-D10 d6 tinh khiét > 97% cta Sigma Aldrich (My). Cac
dung dich chuan gdc (1000 pug/mL) duwoc chuan bi trong acetone, cac dung dich lam
viéc dugc chudn bi trong toluene va bao quan ¢ -20 °C khong qua 2 thang.

2.4. Phuong phap phan tich

Ap dung quy trinh xt ly mau va phéan tich da dwoc phét trién cia Chau va cs
[14] d€ phan tich ham lwong HCBVTV trong xa lach va hanh 13, cu thé nhu sau: Mau
rau sau khi loai bo phan ré, dat va cac vat chat tho thi duoc thai nho, bam nhuyén ; can
5 g mau rau cho vao cdc thuy tinh 250 mL, thém 500 ng chat dong hanh d-HCH va doi
trong 30 phut dé& chat dong hanh cé thoi gian phan tan déu vao mau rau; tiép d6, thém
60 mL acetone, 30 g Na:SO: vao va tién hanh dong nhit héa mau bing may xay cam
tay. Mau sau dé duoc chiét siéu am trong 15 phut réi loc bo phan ba ran; dich chiét
duoc lam sach lan 1 qua cft than hoat tinh (1 g/6 mL) v6i hé dung mdi rira giai la 20
mL acetone:toluene (1:1, v:v); Dich rtra gidi duoc ¢ can vé 1 mL bz‘ing thiét bi cO cat
quay chan khong trudc khi dwgce lam sach lan 2 qua c6t florisil (0,5 g/3 mL) v6i hé
dung moi rira giai la 20 mL acetone:n-hexane (1:5, v:v). Dich rtta giai sau khi dwoc co
quay chan khong dén gan kho thi chuyén sang vial loai 2 mL chita sdn 100 ng noi
chudn phenalthren-D10, sau d6 dinh mtic vé 1 mL bé“mg toluen va bom vao thiét bi GC-
MS/MS.

Céc diéu kién tach séc ky cu thé nhu sau: Nhiét d buéng bom mau 250 °C; ché&
d6 bom khéng chia dong; t6c d6 dong 1,5 mL/phtt; thé tich bom mau 3 pL; Chuong
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trinh nhiét d¢ cot: nhiét d¢ dau 70 °C gitr trong 1 phat, tang lén 180 °C véi toc do 10
°C/phtt , tiép tuc tang lén 195 °C véi tdc do 5 °C/phut, 1én 219 °C vdéi téc dd 8 °C/phut
va gitt trong 5 phut, ting ti€p 1én 240 °C vdi téc do 3 °C/phat va cudi cung tang 10
°C/phut lén 280 °C va gitt trong 6 phut. Viéc dinh tinh va dinh lwong duoc thiec hién o
thiét bi pho khdi voi bo phan tich khéi 3 ti cuc ¢ cac diéu kién: nhiét d6 ngudn ion hoa
230 °C; nhiét d6 interface: 250 °C.
Ham lwong HCBVTYV trong cac loai rau khao sat duoc tinh theo ng/g wot.

2.5. Phuong phap kiém soat chat lugng caa phuong phap phan tich

D6 tin cdy cua phuong phap dugc danh gia dua vao khoang tuyén tinh, gidi
han phat hién ctua phuong phap (MDL), d6 dung (danh gia qua do thu hoi, Rev %) va
do lap lai (danh gia qua do léch chuan tuwong ddi, RSD %).

Tién hanh xay dung dwong chuin ctia cac HCBVTV nghién ctru va chat dong
hanh d-HCH & 6 mtic ndng dd tir 10 ng/g dén 2000 ng/g trén nén mau hanh 14 (hanh 13
khong duoc phun HCBVTV duoc xem la mau trang/blank). Nong do chat phan tich
duoc dinh lwong bang phuong phap duong chudn st dung chat noi chuén. Gisi han
phat hién cua phuong phap (MDL) d6i véi cac HCBVTV nghién cttu va -HCH duoc
xéc dinh bang viéc phan tich 7 mau hanh 1a (pha nén) dwoc thém chuan 10 ng/g, sau d6
gia tri MDL dwoc tinh nhw sau: MDL =3.14 x SD (3.14 la gia tri t mot phia (one tail) &
muc y nghia 99% voi bac tw do =7 -1 =6) [15]. DY dung (thé hién qua Rev%) va d¢ lap
lai (thé hién qua RSD%) ctia phuong phép va duoc xac dinh bang viéc phan tich 13p lai
5 mau xa lach va 5 mau hanh 14 (mau trang) duoc thém chuan & 2 mic 20 ng/g cac chat
nghién cttu. Phuong phap dat duoc d6 ding tot khi Rev nam trong khoang 60% dén
140%, va dat dwoc do lap lai tot khi RSD < 20% [16].

Chét dong hanh O-HCH duwoc thém vao tir dau quy trinh phan tich d€ danh gia
hiéu qua chiét HCBVTV tw mau. Hiéu qua chiét dugc chap nhan la tot khi d6 thu hoi
chat dong hanh dao dgng trong khoang 70% dén 120%.

2.6. Phuong phap xt 1y s6 liéu thuc nghiém

K&t qua phan tich sac ky duoc xt ly bang phan mém LabSolutions (GCMS
Solution - Shimadzu); s0 liéu thuc nghiém duoc x ly theo phuwong phép thong ké, st
dung phan mém Excel 2010.

3. KET QUA VA THAO LUAN
3.1. Ki€m soat chat lugng phwong phéap phén tich

3.1.1. Gidi han phat hién ctia phwong phép va dwong chuin déi véi cac HCBVTV
nghién cttu va chat dong hanh o-HCH
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Két qua ¢ Bang 1 cho thay, phuong phap c6 giéi han phat hién (MDL) thdp d6i
v6i cac chat phan tich, cac gia tri MDL giao dong trong khoang tir 1,4 ng/g (0-HCH )
dén 3,6 ng/g (cypermethrin). Cac duong chuan thu duwoc déu cd hé s6 xac dinh R? tot
(> 0,99). biéu nay chiing té6 phuong phap phan tich c6 do nhay cao va c6 tuong quan
tuyén tinh 6t gitta dap tng sac ky va nong dd chat phan tich (ddi véi tat ca cac

HCBVTYV nghién cttu).
Bang 1. Giéi han phat hién ctia phwong phédp (MDL) va phuong trinh dwong chuén d6i véi cac
chét phan tich
STT Tén chat Phuong trir;h duong  Heé sd xac dinh MDL (ng/g)
chuan (R?) n=7)
1 Fenobucarb y =0,0006x - 0,0022 0,9980 2,0
2 Acetachlor y =0,0004x - 0,0071 0,9986 2,6
3 Pretilachlor y =0,0026x - 0,0378 0,9995 2,1
4 Fipronil y =0,0002x - 0,0067 0,9994 1,8
5 Fluazifop-p-butyl y =0,0007x - 0,0230 0,9995 2,4
6 Isoprothiolane y =0,0006x - 0,0095 0,9995 2,8
7 Trifloxysorbin y =0,0009x - 0,0204 0,9997 2,4
8 Terbuconazole y =0,0004x - 0,0131 0,9987 2,2
9 Cypermethrin y =0,0005x + 0,0156 0,9992 3,6
10 Difenoconazole y =0,0003x - 0,0136 0,9995 3,1
11 o-HCH y =0,0005x - 0,0002 0,9995 1,4

3.1.2. Do dang va d6 lap lai cta phwong phap phan tich

Két qua trinh bay ¢ Bang 2 cho thdy phuong phap dat duwoc d¢ dung tot véi
cac chat nghién cttu (Rev) dao dong tir 83 % dén 111 %) trén ca 2 nén mau xa lach va

hanh 1a. Phuong phéap ciing ¢ d¢ 1ap lai rat tot voi gia tri RSD% thu duoc déu < 11%.

Béang 2. D6 13p lai va d6 ding ctia phuong phap phan tich cac HCBVTV trén nén mau xa lach

va hanh 14 ¢ mtc thém chuan 20 ng/g ddi véi titng chat phan tich

STT Tén chat

Xalach (n =5)

Hanh 14 (n =5)
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Rev (%) RSD (%) Rev (%) RSD (%)
1 Fenobucarb 91,3 9,1 92,3 9,2
2 Acetachlor 103,3 74 89,7 10,6
3 Fipronil 111,3 8,2 100,0 95
4 Pretilachlor 97,0 6,4 90,3 8,0
5 Isoprothiolane 89,0 10,3 88,0 8,0
6 Fluazifop-p-butyl 86,3 8,8 89,3 7.3
7 Trifloxysorbin 86,0 7.6 88,0 8,0
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8 Terbuconazole 83,7 9,7 83,3 7.8
9 Cypermethrin 87,0 94 85,0 6,2
10  Difenoconazole 83,0 7,9 87,3 6,9
11 ®-HCH 93,0 9,7 84,3 8,4

3.2. Du lwong HCBVTYV trong cay xa lach va hanh 1a

Hiéu sudt thu hoi chat dong hanh &-HCH cta tat cd cdc mau rau xa lach va
hanh déu dat trong khoang tir 70% dén 120%, diéu d6 ching té6 qud trinh chiét
HCBVTV trong cac mau la tot.

- MaAu xa lach:

Két qua phan tich dw lugng HCBVTV trong 8 mau xa lach & xa Quang Thanh

duoc trinh bay ¢ bang 3.
Béang 3. Du lwong cdc HCBVTV trong cdc mau xa lach ¢ xa Quang Thanh, tinh Thita Thién Hué
Az Du luong (ng/g)
Tenmau Fen Ace Fip Pre Flu Iso Tri Ter Cyp Dif
Xalach1l - - - - - - - - 21,7 -
Xalach2 - - - - - - - - 35,6 -
Xalach3 - - - - - - - - 13,2 -
Xalach4 - - - - - - - - 21,3 -
Xalach5 - - - - - - - - 23,2 -
Xalach6 - - - 4,9 3,6 - - - 67,0 -
Xalach7 - - - - - - - - 12,3 -
Xalach 8 - - - - - - - - 38,7 -
MRL 10 20 10 10 3000 100 50 5000 700 2000
(ng/g) [3]

Ghi cha: “-”: <MDL

Fen: Fenobucarb; Ace: Acetochlor; Fip: Fipronil; Pre: Pretilachlor; Iso: isoprothiolane;
Flu:  Fluazifop-p-butyl; Iso: Isoprothiolane; Tri: Trifloxysorbin; Te: Terbuconazole; Cyp:
cypermethrin; Dif: Difenoconazole., MRL: dw lwong toi da cho phép (Maximum residue level)

Tt két qua Bang 3 cho thdy trong 10 loai HCBVTV nghién cttu thi chi c6 thu6ce
trit sdu cypermethrin duwoc tim thay trong ca 8 mau xa lach véi nong dd dao dong tir
12,3 dén 67,0 ng/g. Diéu nay ciing chiing minh rang cypermethrin 1a mot trong nhiing
thudc trir sdu duoc st dung nhiéu trong qua trinh canh tac xa lach ¢ khu vuc nghién
ctu. Tuy nhién, khi so sanh véi mtc du luong t6i da cho phép (MRL) d6i véi
cypermethrin do T chitc CODEX quy dinh d6i v6i rau an 14 (< 700 ng/g) thi mtc du
lvong nay chwa dang lo ngai.

Trong khi d6, c6 hai loai thudc trir co dwoc phét hién thay & trong mau Xa lach
6 la pretilachlor va fluazifop-p-butyl @ mic nong d6 thap, twong ting 1a 4,9 va 3,5 ng/g

32



TAP CHI KHOA HOC VA CONG NGHE, Truong Pai hoc Khoa hoc, DH Hué Tap 15, S8 2 (2020)

va déu thap hon gia tri MRL d6i véi pretilachlor ( quy dinh < 10 ng/g) va fluazifop-p-
butyl ( quy dinh < 3000 ng/g).

- MaAu hanh 14

K&t qua phan tich du lwong 10 HCBVTV trong 14 mau hanh 14 ¢ xa Hwong An
duoc trinh bay 6 bang 4.

Bang 4. Du lwong cdc HCBVTV trong cdc mau hanh 14 tai xd Huong An tinh Thira Thién Hué

A x Du luong (ng/g)
Tén mau
Fen Ace Fip Pre Flu Iso Tri Ter Cyp Dif
Hanh 1 - - 20,9 - - - 337,8 1374,2 13812 16,8
Hanh 2 - - 22,6 - - - 593,0 3594,1 104,94 629,7
Hanh 3 - - 132,9 - - - - 64,1 2501,8 4370,8
Hanh 4 - - 146,0 - - - - 3264 99,0 1440,5
Hanh 5 - 17158 - - - - - 585,64 1475,4 507,7
Hanh 6 - - 53,4 - - - - 8,5 50,5 18,1
Hanh 7 - - - - - - - - 11860,0 39,2
Hanh 8 - 2,8 951 - 16,2 10,9 17,2 - 45,9 10,8
Hanh9 82,7 - 20,3 92,7 - - 17,5 54,8 11569,0 97,2
Hanh 10 - - - - 31,1 16,8 - 244 2654 20,1
Hanh 11 - - 75,3 - - - - 6,2 8573 26,8
Hanh 12 - - 94,0 - - 29,2 29,2 1655 79,5 33,5
Hanh 13 - - 64,2 4,7 - - - 52,1 6715 23,0
Hanh 14 - - - 29,3 9,9 25,5 25,6 784 2774 38,1
MRL
(ng/g) 10 20 10 10 3000 100 50 5000 700 2000

[3]
Ghi cha: “-” : <MDL

Fen: Fenobucarb; Ace: Acetochlor; Fip: Fipronil; Pre: Pretilachlor; Iso: isoprothiolane;
Flu:
cypermethrin; Dif: Difenoconazole, MRL: dw lwgng t6i da cho phép (Maximum residue level)

Fluazifop-p-butyl; Iso: Isoprothiolane; Tri: Trifloxysorbin;, Te: Terbuconazole; Cyp:

Két qua 6 bang 4 cho thdy tat ca cdc mau hanh 14 phan tich déu bi nhiém déong
thoi it nhat 2 HCBVTV, trong d6 c¢6 3 mau phét hién dong thoi du lwong cta 7 loai
hoat chat, 1 mau phathién duw luong ctia 6 hoat chat.

Thudc trir sdu cypermethrin c6 mit trong tat ca cdc mau hanh 14 véi nong do
dao dong trong khoang tir 45,0 ng/g dén 11806 ng/g, trong d6 du lwong cypermethrin
cao nhat duwoc tim thdy & mau Hanh 9. So véi gia tri MRL quy dinh d6i véi
cypermethrin trong rau la (700 ng/g) thi ham luong nay vuot gap 17 lan so véi mic
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cho phép. Ngoai ra, c6 dén 6/14 mau hanh 14 phat hién dw lwong cypermethrin vuot
mttc cho phép.

Thudc trit ndm bénh difenoconazole ciing dwoc tim thay o tat ca cAc mau hanh
1. Du lwong cao nhat ctia difenoconazole phat hién dwoc 1a 4370,8 ng/g trong mau
Hanh 3. So vdi gia tri MRL ctia difenoconazole trong rau an 1a ndi chung (cac loai rau
ho bap cai, rau xa lach) 1a 2000 ng/g thi ham lwong phat hién nay gap hon 2 Ian so véi
gia tri t6i da cho phép. Cac mau con lai di phat hién ra ton du difenoconazole, nhung
déu dudi muc gia tri MRL.

D4i véi thudc trir sau fipronil, hoat chat nay c6 mat ¢ 10/14 mau hanh 14 phan
tich véi mae du lwong dao dong tir 20,3 ng/g dén 146,0 ng/g va déu vuot gia tri MRL
ctia fipronil trong rau &n 14 (quy dinh < 20 ng/g). Ngoai ra, c6 2 mau phat hién du
lwong pretilachlor vueot mitc MRL, 2 mau ¢é duw lwong trifloxystrobin, 1 mau c6 du
lwong fenobucarb va 1 mau c6 du lwgng acetochlor virot mire MRL twong tmg.

Trong cac HCBVTV con lai, thuc trir ndm bénh tebuconazole ciing dwgc phat
hién thdy véi tan sudt cao (12/14 mau), tuy nhién du legng tim thdy déu thap dudi gia
tri MRL ctia tebuconazole (quy dinh < 5000 ng/g).

Nhin chung, du lwong cdc HCBVTV phan tich trong hanh 14 ¢ mttc dang lo
ngai do phat hién duoc dong thoi cia nhiéu HCBVTV vuot mutc cho phép. Diéu nay
cho phép nhan dinh rdng hodc nguoi nong dan da khong ap dung dung thoi gian cach
ly HCBVTV sau khi phun, hodc ho da phun thudc qua liéu luong so véi hudng dan,
dan dén ton dw HCBVTV 6 mtkc cao, gay nguy co rui ro stic khoe cho nguoi tiéu dung
hanh 1a.

4. KET LUAN

Phuong phap phan tich GC-MS/MS ba tit cuc v6i cac diéu kién thi nghiém thich
hop cho phép phan tich dong du lwong 10 HCBVTV (fenobucarb, acetochlor,
pretilachlor, fipronil, trifloxystrobin, fluaziphos-p-butyl, tebuconazole, cypermethrin
va difenoconazole) trong rau xanh véi do tin cdy cao (gidi han phat hién thap, do
dung, do 1ap lai va do tuyén tinh tot).

Da phat hién du lwgng cao cta cypermethrin, fipronil va difenoconazole trong
cdc mau hanh 14. C6 du lwong cypermethrin, difenoconazole vuot Ian lwot 17 Tan, 2 Tan
mtkc cho phép. Do vay, c6 thé lo ldng vé rui ro sttc khoe cho ngudi tiéu dung khi st
dung hanh 14 — 1a mét loai gia vi rat pho bién trong bira an nguoi Viét. Tlr d6, can thuc
hién chuong trinh quan tréc trén dién rong vé muc du luong cdc HCBVTV trong rau
xanh.
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PRELIMINARY DETERMINATION OF SOME PESTICIDES IN VEGETABLES
USING GAS CHROMATOGRAPHY - TANDEM MASS SPECTROMETRY TRIPLE
QUADRUPOLE (GC-MS/MS)

Ngo Thi My Duyen, Tran Thi Lan Anh, Nguyen Dang Giang Chau®
Faculty of Chemistry, University of Sciences, Hue University
*Email: chaundg@hueuni.edu.vn

ABSTRACT

A multi-residue analytical method for quantification of ten new-generation
pesticides including fenobucarb, acetochlor, pretilachlor, fipronil, trifloxystrobin,
fluaziphos-p-butyl, tebuconazole, cypermethrin and difenoconazole was validated
and applied. The studied pesticides were extracted using ultrasonic solvent
extraction with acetone, cleaned-up by activated carbon and florisil solid phase
extraction, and analyzed by gas chromatography tandem masspectrometry with
triple quadrupole system. The method yielded low method detection limit (MLD)
for studied pesticides, fluctuated from 1.4 ng/g to 3.6 ng/g (n = 7), good trueness
(recoveries in the range from 83 % to 111 %, n = 5), good repeatability (RSD % < 11
%, n = 5) and good linerity (R? > 0.99). The method was successfully used to
quantify the pesticide residues in lettuce and green onionsamples collected in Thua
Thien Hue province, Central Vietnam, of which a high degree of pesticide

contamination was pointed out for green onion samples.

Keywords: residue, pesticides, vegetables, chromatography — mass spectrometry.
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