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TOM TAT: Phuwong phdp xdc dinh dw heong thuéc bdo vé thuce vit Diazinon (DI) bang
ky thudt stripping song vuong hdp phu quét nhanh trén cuc giot roi (AdSWSYV) da duoc thiét
lap. Diazinon hdp phu ¢ dién cuc thiy ngdn giot roi (DME), song phé thu dwoc ¢ gid tri dién
thé -1012 mV so véi dién cue Ag/AgCI/KCI trong dung dich nén amoni acetat 0,4 N pH 4,3.
Cuong dé dong dién twong vmg voi séng phé thu dwoc dat tuyén tinh trong khoang nong do 800
— 3200 ppb. Gidi han phat hién la 16,49 ppb. Anh hudng ciia mét sé logi thuéc trir sdu khdc
thuwong diege ding ciing voi DI ciing dwoc nghién ciru. Phirong phdp ndy dwoc sir dung dé phan
tich dw lwong DI trong ld artichoke twoi. P thu hoi cia Diazinon tir Ié artichoke twoi nam
trong khoang 90,31 — 93,55%. Gioi han phat hién trén nén dich chiét la artichoke dat 29,82
ppb. Phuong phdp co do lap lai va tinh chon loc cao.

Tir khéa Thudc bdo vé thuc vit. Diazinon. Ky thudt stripping séng vudng hap phu quét
nhanh trén cyc giot roi (AdSWSV). DME.

1. PAT VAN DE:

Diazinon (0,0-diethyl O-2-isopropyl-6-methylpyrimidin-4-yl phosphorothioate,
CiHaN>O5PS), 1a thubc bao vé thuc vat gdc lan hiru co dugc s dung rong rai trong nong
nghiép, bao gdm ca thao dugc. Diazinon giy doc cho hé than kinh do tc ché enzyme
acetylcholine esterase, von diéu hoa qua trinh truyén xung than kinh [1] nén du lugng chat nay
trong cac loai thdo dugc rat duoc quan tam. Cho téi nay, k¥ thuat chu yéu dugc st dung dé xac
dinh du lugng Diazinon trong thao duogc va rau qua la sic ky khi (GC) véi dau do thich hop [1
— 6]. K¥ thuat cuc phd dung dién cuc carbon nanotube paste da duoc sir dung dé xac dinh du
lugng Diazinon trong nudc chiét dua leo va nhitng té bao ndo cia ca chép [7], hay ky thuat cuc
phé dung dién cuc Nafion®-coated glassy carbon dé xac dinh du luong Diazinon trong miu
nude hd ciing da duge sir dung [8]. Cuc phd 1a phuong phap chinh thirc dung dé xac dinh du
lugng Diazinon quy dinh trong AOAC 1998, 970.53 [9].

Muc dich ctia nghién ctru nay 1a phat trién mot phuong phap phan tich dién héa nham xac
dinh du luong cta Diazinon trong 14 artichoke twoi dung k¥ thuat stripping song vudng hép phu
quét nhanh trén cuc giot roi.

2. NGUYEN LIEU VA PHUONG PHAP

2.1. Thiét bi

Song phd duge ghi nhan bang may phan tich nhanh Analyzer SQF 505 multimode. Ba dién
cuc bao gom dién cuc so sanh Ag/AgCI/KCI bio hoa c6 thé khong déi, dién cuc hd tro Pt, dién
cuc lam viéc giot roi thiy ngan (DME) c¢6 thoi gian roi cua giot 11 — 14 giay.
2.2. Héa chat

Tt ca hoa chat dugc str dung 1a hoa chat phan tich. Diazinon chuan 98,3% w/w, do cong ty
Fluka (Tay Ban Nha) cung cdp. Dung dich Diazinon géc 1000 ppm duoc pha trong petroleum
ether va dugc bao quan trong binh mau ndu trong ta lanh. Ddy dung dich chuan cia Diazinon
dugc chuan bi bang cach pha loing dung dich gbc vai petroleum ether. Chlorpyrifos (99,9%,
w/w) va Cypermethrin (95,1%, w/w) do cong ty Fluka cung cip. Cac dung dich 1000 ppm ciia
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Chlorpyrifos va Cypermethrin dugc pha trong ethanol. Dung dich nén amoni acetat dugc diéu
chinh pH 2,1 — 9,0 bing acid acetic hay dung dich natri hydroxid 0,2 N.
2.3. Phwong phap

Ghi phé séng vudng ciia dung dich nén (25mL), hdn hop dung dich nén amoni acetat va
100 pl dung dich Diazinon hodc 100 pl dich chiét tir 14 artichoke. D6i véi dich chiét 1a
artichoke, phd phai dugc ghi bang phuong phéap thém chuan.

Nghién ctru anh huéng cia pH va néng do chat nén trong dung dich nén dugc tién hanh
ding mode do SQW-F; thong sb chay may va cac dudng chuin (c6 hay khong co dich chiét 1a
artichoke) duoc xac dinh bang k¥ thuat stripping song vuong hap phu quét nhanh trén cuc giot
roi (mode do PSA-F). Pudng chuéan khi c¢6 dich chiét 14 artichoke duoc thiét 1ap bang phuong
phap thém chuén.

3. KET QUA VA BAN LUAN

3.1 Anh hwéong ciia pH

pH anh huéng manh 1én c4 cuong do dong dién I, va sy dich chuyén cua thé dinh E, (Hinh
1). Gia tri pH dugc khao sat trong khoang 2,1 - 9,0. Trong moi trudng acid manh (2, 0 3,0),
Diazinon khong cho séng phd rd. Tai pH khoang 3,3, xuat hién song phd rd va di chuyén vé
nhing gia tri thé a am hon khi pH tang 1én. Trong mdi trudng kiém, pH > 6,7, peak bi tach ra
thanh hai peak nho nam ké nhau.
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Thé dinh, Ep (so véi dién cuc Ag/AgCl/KCI)
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Hinh 1. Anh huéng ctia pH trén song phé cta DI trong dung dich nén amoni acetat 0,1 N, bién d6 xung
30 mV, budc the 8 mV, thoi diém bat dau quét the 4 giay.

Song pho thay doi nhiéu trong dung dich nén c6 tinh acid manh (pH < 3,0) 1a do sy gidi
phong hydro manh va do d6 phd cia DI bi chéng 1ap boi phd cua hydro. Co sy thay d6i dang ké
I, va E, & pH 3,3. Theo [10], gia tri hing s6 phan ly pK, ciia Diazinon dwoc ghi nhan la 2,6.
Dleu nay cho thay toc do ciia qua trinh cdng proton trudc phan mg dién hoa xay ra rat nhanh.
Theo [10], & gi4 tri pH thap hon 3,3 s6 luong electron trao d6i 14 hai electron, con & nhiing gia
tri pH 16n hon 3,3 sb lwong hat mang dién trao ddi 1a 16m hon hai do ¢6 sy tham gia cta proton.
Tuong tu nhfmg loai thudc trir sdu gbc 1an hitu co khac, song phd 1a do qua trinh khir nhom
azomethine " =N} cua vong pyridine thong qua budc 2H/2e’.

Trong khoang pH > 3,3, thé dinh cua song pho dich chuyen vé nhiing g1a tri &m hon khi pH
tang 1én. Su dich chuyén nay cho thiy c6 su chuyén proton trudc khi dat thé dinh [11]. Gia tri

AE,/ApH trong khoang pH 3,3 — 4,5 la khoang 73 mV/pH cho thdy qua trinh khir cia DI ¢6 su
tham gia cua thanh phan dugc proton hoa

>C=N-+H'z—=>C=NH- (1)
>C=NH-+2¢ +H" —>CH-NH- )

Séng phd nhon vard nhét‘duqc ghi nhan ¢ pH 4,3. Trong nhing khao sat tiép theo, gia tri
pH cua dung dich nén dugc diéu chinh & pH 4,3.
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3.2. Anh hwéng ciia n?)ng dd chat nén

Anh huéng coa nong d6 amoni acetat trong dung dich nén 1én cuong d6 dong dién I, dugc
khao sat trong khoang nong d¢ 0,01 — 1,0 N & pH 4,3. Két qua cho thdy véi dung dlCh nén
amoni acetat 0,4 N pH 4,3 cuong d6 dong dién ciia song phd Diazinon 1 cao nhét (Hinh 2).
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Hinh 2. Anh huéng ciia ndng d6 amoni acetat trén song phé cua DI; bién d6 xung 30 mV, bude thé 8
mV, thoi diém bat dau quét the 4 giay.

3.3. Lua chon thong s6 mz'\y

St dung dung dich nén di khao sat, anh hudng cua bién do xung (Vyue), bude thé (Vstep),
va thoi diém bit diu quét thé trong doi sdng mot giot (Tdrop) trén soéng pho cua DI dugc khao
sat. Két qua cho thay Vouise 40 mV, Vg, 10 mV va Ty 5 gidy cho song pho cao va nhon nhét.

Su héap phu ciia DI & dién cuc DME dugc khao sat bang ki thuat stripping song vudng hap
phu quét nhanh trén cuc giot roi AASWSV. Theo nhitng co ché hip phu di biét ciia nhitng hop
chét chira luu huynh & dién cuc thuy ngn, qua trinh khir dién hoa cta DI theo phan g sau
[12]:

[HgDI]z; +2¢- >Hg+DI, 3)

Thay dbi thé dién phan tich gop (V.) va thoi gian dién phan tich gop (T.), két qua cho thiy
thoi gian dién phén tich gop 6 gidy va thé dién phan tich gbp -500 mV cho song phd cao va
nhon nhét.

3.4. Phan tich dinh lwgng DI dung ky thuat AASWSV

Trong nhiing diéu kién di xac dinh, tién hanh ghi phé cho khoang ndng do 200 — 4000 ppb
ctia DI trong cdc do. Trong khoang ndng do 800 — 3200 ppb, cudng d6 dong dién thu dugc 1a
tuyén tinh véi ndng d DI trong cc. Phuong trinh tuyén tinh I = 1,09xC +838,14; trong d6 1 ¢6
don vi 1a nA va C c6 don vi 1a ppb. Hé s6 hoi quy thu duoc 14 0,99995 (Hinh 3).
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Hinh 3. Dudng chuén ctia DI ghi trong diéu kién di xac dinh
(AdSWSYV, dung dich nén amoni acetat 0,4 N pH 4,3, Ve 40 mV, Ve, 10 mV,
Tarop 5 gidy, T, 6 gidly va V, -500 mV).

Do chinh x4c cua phuong phap duoc thé hién qua gia tri hé s6 hdi quy bang 0,99995. Gisi
han phét hién LoD trong diéu kién di xac dinh 1a 16,49 ppb. Gi6i han dinh luong LoQ dat
49,97 ppb. Méc du cac gia tri gioi han phat hién va gi6i han dinh luong déu nam ngoai khoang
tuyén tinh nhung DI van ¢c6 thé duoc dinh lugng bang cach sir dung duong chuin va phuong
phap thém chuan. Do léch chuan twong dbi (RSD) ciia cuong dd dong bién doi trong khoang
0,27 — 0,87% (5 1an do cho mdi gia tri ndng do DI trong khoang 800 — 3200 ppb).

3.5. Ung dung ky thuiat AASWSYV dé xac dinh dw lwgng Diazinon trong 14 artichoke twoi

Ky thuat AASWSV duoc tng dung dé xac dinh du lugng DI trong 14 artichoke tuoi. La
artichoke dugc trong theo tiéu chudn GAP do cong ty C6 phan Y Duoc phim Vimedimex cung
cap.

Quy trinh chiét Diazinon: Nghién nho 14 artichoke tuoi, can chinh xac khoang 20 g 14 da
nghién nhé cho vao binh nén 500 ml. Thém 60 ml acetonitril, lic déu. Tién hanh siéu 4m trong
30 phut trong bé siéu Am (Neytech 57H). Loc thu lz?iy dung dich. Léc dich loc thu duoc 3 lan,
mdi 14n voi 30 ml n-hexane. Tach 1iy 16p n-hexane (16p trén). Sau d6 suc khi nito dung dich thu
dugc dé dudi dung méi cho téi khi thé tich con 1 ml. Dung dung dich nay lam dung dich xac
dinh DI.

Xdc dinh hiéu sudt thu héi Diazinon: Chuan bi 5 mau 14 artichoke tuoi, mdi mau 20 g. Bb
sung Diazinon chuin vao mau sao cho ham lugng trong mau 1a 0,5 ppm. Tién hanh chiét mau
theo quy trinh & trén va xac dinh phd bang phuong phap thém chuén. Tién hanh twong tu cho
nhitng gia tri ham lugng 1 ppm; 1,5 ppm; 2 ppm; 2,5 ppm.

Biang 1. Do thu hdi cua DI tir 14 artichoke tuoi

Stt Ham lwong (ppm) Hiéu suit thu hoi trung binh (%) RSD (%)
1 0,5 93,55 3,64

2 1,0 90,31 4,23

3 1,5 91,11 2,76

4 2,0 92,21 3,56

5 2,5 91,18 391

Hiéu suét thu hdi cua Diazinon ndm trong khoang 90,31 — 93,55%.
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Puong chuan cua DI khi c6 dich chiét artichoke duoc ghi nhan trong diéu kién t6i wu
(AdSWSYV, dung dich nén amoni acetat 0,4 N pH 4,3, Viuse 40 mV, Ve, 10 mV, Ty 5 gidy,
T. 6 gidy va V. -500 mV) bang phuong phap thém chuan.
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Hinh 4. Budng chuan cua DI ghi nhén khi ¢ b6 sung dich chict 14 artichoke
(AdSWSYV, dung dich nén amoni acetat 0,4 N pH 4,3, Ve 40 mV, Ve, 10 mV,
Tarop 5 iy, Te 6 gifly va V, -500 mV).

Cuong d6 dong dat tuyén tinh trong khoang nong do 2400 — 4400 ppb. Phuong trinh tuyén
tinh I = 0,89xC + 1229,8; trong d6 I tinh bang don vi nA va C tinh bang don vi ppb. Hé s6 hoi
quy () = 0,99976 (Hinh 4). Gidi han phat hién dat LoD dat 29,82 ppb. Gi6i han dinh luong
LoQ dat 90,36 ppb. Tuy céac gid tri gi6i han phat hién va giéi han dinh luong déu nim ngoai
khoang tuyen tinh nhung DI vin c6 thé dugc dinh lugng trong artichoke bang cach st dung
duong chuan va phuong phap thém chuan. Do léch chuan tuong dbi (RSD) cua cudong d6 dong
bién dbi trong khoang 0,32 — 0,61% (5 1an do cho mdi gia tri nong d6 DI trong khoang 2400 —
4400 ppb).

3.6. Anh hwéng ciia Chlorpyrifos va Cypermethrin trén phé AdSWSYV ciia Diazinon

Chlorpyrifos va Cypermethrin 1 hai loai thudc trir sau thuong duoc sir dung cho thao dugc
va rau qua, co thé gay anh huong 1én phd AJSWSV cua Diazinon. Trong diéu kién da xac dinh,
& nong d9 lon hon 640 ppb, Chlorpyrifos lam thay dbi gia tri cwong do dong va hinh dang cua
peak DI rat nhiéu. Tuy nhién, ¢ khoang nong dg thap hon 640 ppb, Chlorpyrifos khong gay anh
hudng 1én d6 thu hdi ctia Diazinon tir 14 artichoke twoi cling nhu séng phd ciia Diazinon.

Cypermethrin khong bi khir trong diéu kién da cho, chat nay khong giy anh hudng gi 1én
cuong do dong va hinh dang séng cua Diazinon.

4. KET LUAN

Diazinon cé thé dugc xac dinh bang ky thuat stripping song vuéng hap phu quét nhanh trén
cuc giot roi. Dung dich nén sir dung 1a amoni acetat 0,4 N pH 4.3; bién d6 xung 40 mV, budc
thé 10 mV, thoi diém bat ddu quét thé trong doi song mot giot 5 gidy, thoi gian dién phan tich
gop 6 gidy va thé dién phan tich gop -500 mV. Bang phuong phép ndi chuin va ngoai chuan da
thiét 1ap quy trinh xac dinh du lwong Diazinon trong 14 artichoke tuoi. Hiéu suat thu hoi
Diazinon tir 14 artichoke twoi nam trong khoang 90,31 —93,55%. Gidi han phat hién dat 29,82
ppb. Phuong phap co6 tinh chon loc va d nhay cao. Sy hién dién cua Chlorpyrifos ¢ ndng do
cao ¢co thé 1am thay doi gia tri cuong d6 dong va hinh dang cta peak Diazinon, tuy nhién, &
ndéng do dudi 640 ppb, Chlorpyrifos khong giy anh huong 1én d6 thu hdi cua Diazinon tir 14
artichoke twoi ciing nhu séng phd ciia Diazinon. Riéng Cypermethrin khéng c6 anh huong 1én
cuong do dong va hinh dang soéng cua Diazinon.
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DETERMINATION OF PESTICIDE DIAZINON BY ADSORPTIVE SQUARE-WAVE
STRIPPING VOLTAMMETRY WITH DROPPING MERCURY ELECTRODE

Nguyen Dinh Thi Nhu Hien”, Tran Bich Lam", Nguyen Trong Giao®
(1)University of Technology, VNU HCM
(2)Russian-Vietnamese Tropical Centre, Southern Branch.

ABSTRACT: A method for trace determination of the pesticide Diazinon using
adsorptive square-wave stripping voltammetry (AdSWSV) at the dropping mercury electrode
(DME) was described. The pesticide was accumulated at the DME and a well-defined stripping
peak was obtained at -1012 mV vs Ag/AgCl/KCI electrode in 0.4 N ammonium acetate
electrolyte solution pH 4.3. Peak current was linear over Diazinon concentration range of 800
— 3200 ppb. Detection limit was 16.49 ppb. Effects of some other pesticides (Chlorpyrifos and
Cypermethrin) on Diazinon peak and the recovery of Diazinon from artichoke leaves were
studied. The method was extended to the determination of Diazinon in artichoke leaves. The
recovery of Diazinon from artichoke leaves was 90.31 — 93.55%. Detection limit was 29.82
ppb. Method had high repeatability and selectivity.

Key words Pesticides. Diazinon. Adsorptive square-wave stripping voltammetry
(AdSWSYV). DME.
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