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TOM TAT

Fipronil 1a mét thuGc trir sdu thé hé méi duoc sit dung rong rai trong canh tac rau
ct qua. Hé canh tac hanh 14 quy mo6 phong thi nghiém da duwoc xay dung trong 45
ngay véi ndong do fipronil phun 1én 14 hanh 1a 45 ppm (theo ding chi dan trén chai
thudc) d€ xac dinh su phan huy fipronil trong 1a hanh. Quy trinh phén tich fipronil
trong 14 hanh st dung phurong phap chiét pha ran va dinh lugng bang phan tich
sac ky khi ghép ndi khoi phd da duoc kiém ching véi do dung va d6 13p lai tot.
T6c d6 phan huy cua fipronil trong 14 hanh da dwoc xac dinh. Phuong trinh dong
hoc phan huy cua fipronil tuan theo dong hoc bac 1 vo6i hé s6 teong quan tot (R2 =
0,9562), trong d6 thoi gian ban hiy duoc tinh vao khoang 3,1 ngay. D€ dat duoc
muc du lwgng t6i da cho phép cua fipronil trong rau (0,02 mg/kg) thoi gian cach ly
wdc tinh 1én dén 26 ngay.

Tt khoa: dong hoc phan hiay, GC-MS, fipronil, la hanh.

1. DAT VAN PE

Hoa chat bao vé thuc vat (tr day dwgc viét tat 13 HCBVTV) tit 1au da trd nén
khong thé thiéu trong san xudt nong nghiép. K& tir sau sy tong hop thanh céng thudc
trir sau diclodiphenyltricloetan (DDT) (nam 1948) cua nha khoa hoc nguoi Thuy Si
Paul Hermann Miiller [1], HCBVTV tdng hop duoc sit dung rong rai d€ phong trt, tiéu
diét cac loai sdu bénh, bao vé mua mang, ting san luong, giam gia thanh san pham.
Theo thoi gian, s6 lwong HCBVTV duoc tong hop ngay cang da dang, nhiéu chung loai.
Viét Nam 1a mot qudc gia ¢d nén kinh t€ nong nghiép, trong d6 nganh canh tac rau ca
qua rat phat trién. Song song voi diéu do6, nhiéu nghién cttu da chi ra viéc lam dung
cling nhw st dung, thai loai khong dung quy cach cac HCBVTV trong canh tac [2, 3, 4]
dan dén nguy co cao phoi nhiém truc tiép hodc gin tiép HCBVTV cho con ngudi.
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Sau khi duoc phun 1én d6i tuong (rau, cu, qua), HCBVTV mdt phan sé di vao
moi treong, phan con lai sé luu gitr trén cdy va phan huy theo thoi gian. Chinh liéu
dung va sy phan huy HCBVTV trén cay sé quy dinh du lwong HCBVTV trong san
pham. DBa c6 nhiéu nghién ctru vé sy phan huy HCBVTV ¢ cac kiéu khi hau khac nhau
trén thé gidi, vi du ¢ Canada [5], & Tay Ban Nha [6], hodc ¢ cac loai rau ct qua khac
nhau nhw cai thao [7], xoai [8], dau bép [9], ca chua [10], qua Iwu [11]. Nghién cttu cta
Chai va cs. [12] 6 Malaysia chiing minh duoc ¢ cac vung c6 khi hau khac nhau thi tdc
do phan huy caia HCBVTV trén cai cay (mustard greens) la khac nhau vdi cuing mot
cach thtic phun thudc. Cac phwong trinh dong hoc phan huy sé giup dy doan dwoc
thoi diém phun thudc, wéc lwong thoi gian cach ly hop ly hodc tinh toan dwoc nong do
thudc trir sdu tai mot thoi diém xac dinh dé ngén ngtra cac nguy co rui ro dén stec khoe
nguoi tiéu dung. Tuy nhién, cho dén nay s6 luong cac nghién cttu vé ddng hoc phan
hty ctia cac HCBVTV trén rau cu qua rat han ché, dac biét la ¢ khu vuc nhiét déi. )
Viét Nam, chua thdy c6 nghién ctru nao tap trung xac dinh dong hoc phan huy cua
HCBVTV trén d6i tuwong rau, cu, qua.

Hanh 14 12 mot loai gia vi rat phd bién trong bita &n nguoi Viét. O Tinh Thita
Thién Hu€, hanh 14 dwgc canh tac voi dién tich 16n 6 xa Heong An, huyén Huong Tra.
Véi phuong phép canh téc truyén théng, mdi vu hanh 14 s8 lwong HCBVTV duoc
dung kha nhiéu, trong d6 fipronil la mot thudc triv sdu phd réng thudc nhom
phenylpyrazole dugc dung pho bién. Doc tinh cua fipronil dwoc phan loai murc II theo
WHO (la mtec kha doc — moderately hazadous, [13]). O diéu kién thuong fipronil ton
tai o thé ran khdng mau, tan it trong nudc, tan tdt trong acetone va mot s§ dung mdi
httu co khac, bén viing trong nudc 6 do pH tir 5 dén 7, thuy phéan ¢ d6 pH > 9, bén
vitng ¢ nhiét do cao [14].

Nghién cttu nay nhdm xac dinh phurong trinh dong hoc phan hty ctia thudc trie
sau fipronil trén 1a hanh trong diéu kién ban thuc dia nhiét d6i.

2. THUC NGHIEM
2.1. Thiét bi va hoa chat

— Thiét bi phan tich sdc ky khi GC/MS - 2010 Plus (Shimadzu, Nhat Ban) cot
mao quan DB-5 (d6 dai cot 60 cm, duong kinh trong 0,25 mm, d6 day 16p pha tinh 0,25
pm, Agilent, M§); may xay cam tay bang kim loai (Philips, Ha Lan); may siéu am
(Power Sonic 420, Han Qudc); thiét bi c6 dudi dung moi dung khi N2 (Eyela MG 2200,
Nhat Ban);

— Céc hoéa chat stt dung déu thudc loai tinh khiét ding cho phan tich sic ky
cua cac hang Merck (Purc), Sigma Aldrich (My), J.T. Baker (Ha Lan), bao gom: n-
hexane, toluene, acetone, Na2SOs khan, than hoat tinh, cot chiét pha rén tipronil (1
g/6mL), gidy loc soi thuy tinh Whatman c¢& 47 mm, ¢ 16 1,6 um. Cac chat chuan
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fipronil va chat dong hanh p,p’-DDT d6 tinh khiét >97% dwoc mua cta Sigma Aldrich
(My). Céac dung dich chuan goc (1000 pug/mL) duoc chudn bi trong acetone, cac dung
dich lam viéc dwgc chuan bi trong toluene va bao quan 6 -20°C .

2.2. Thiét ké hé thi nghiém

Hé canh tac duoc tién hanh ¢ quy md phong thi nghiém tai khoa Hoa hoc, Dai
hoc Khoa hoc, Pai hoc Hué (160 27" 28,32 N, 107° 35" 29,98 E). Hé duoc dat ngoai troi
dé chiu tac dong boi cac diéu kién khi hau nhiét d6i nhu anh sang, nhiét do, do¢ am, giod,

V.V.

Hé thi nghiém dwgc thiét ké bao gom: 3 thung xdp (60 cm x 45 cm x 30 cm) v6i
tong dién tich 0,72 m? co 16 thoat nwéc, dwoc dit sat nhau va duoc do gan day dat
mun da duoc xdi toi x6p. Lop dat mdt khoang 3 cm dwoc trdn voi phan bén NPK
(khoang 10 g/thting). Hanh 14 gidng khoe véi than xanh, map map va gdc trang dai tir 4
dén 7 em, duwoc trong thanh nhiéu hang, méi hang cach nhau khoang 10 cm, méi hdc
trong khoang 3 tép, trong voi d6 sau vira phai khoang 3 cm. Hang ngay twdi nude du
am cho cay va lam c6 kip thoi d€ khong 1dy hét chat dinh dudng cua hanh.

Do mdi vu hanh 14 thuong kéo dai tir 40 dén 50 ngay, vi vay hé thi nghiém
duoc tién hanh tir ngay 8/02/2017, gitt trong 45 ngay trudc khi phun thudc vao ngay
20/03/2017. Cac hinh anh vé hé canh téc thi nghiém dwoc md ta & Anh 1 va Anh 2.

1 :
(s
" Wil

Anh 1. Hanh 14 15 ngay tudi Anh 2. Hanh 14 45 ngay tudi, ngay truéc khi phun

thudc fipronil

Liéu luwong fipronil can phun 1én hé thi nghiém duoc tinh toan dya trén khuyén
cdo trén nhan chai thudc (Tungent 55C) cu thé nhw sau: liéu phun dé nghi 0,5 L/ha
twong tng 0,05 mL/m2vdi luong nudce can la 400 L/ha twong tng 40 mL/m?2. St dung
binh phun dung tich 2 L. Nhu vay trong thi nghiém nay, luong fipronil can dung cho
lan phun ngay dau tién 1a = 0,05 x % x 0,72 = 1,8 mL; v6i hanh phan fipronil trong
chai la 50 g/L twong tng 50000 ppm, nhu vay nong dd fipronil phun ban dau la 45
ppm. Ngay sau khi phun, tién hanh 14y mau trong vong 7 ngay d€ phan tich: 18y mau
tir ngay 0 (trwdc khi phun va ngay sau khi phun), cac ngay tiép theo tan suét 1
mau/ngay (13p lai v6i n = 3) cho hét 7 ngay.
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2.3. Phuwong phap phan tich

Ap dung quy trinh phan tich da dwoc phét trién ctia Chau va cs [15] d€ phan
tich fipronil trong 14 hanh (Hinh 1).

Cac diéu kién phan tich trén GC-MS cu thé nhu sau: nhiét d¢ budng bom mau
250°C; ché dd bom chia dong ti 1& 22,5:1; 4p suat dau cot 99.8 kPa; thé tich bom mau 3
uL/phut; nhiét d6 nguon ion hoa 230°C; cac manh phd déc trung cua fipronil la p,p’-
DDT la 367 - 369 — 213 ¢ thoi gian luu 27,595 phut, va caa p,p’-DDT la 235 - 237 - 165 ¢
thoi gian luu 30,965 phut. Chuong trinh nhiét do 10 cot: nhiét 36 dau 80°C gitr trong 2
phut, tang 1én 150°C véi téc dd 10°C/phut va gitt trong 5 phat, tiép tuc tang 1én 230°C
véi téc do 5°C/phut, 1én 250°C véi tdc do 2°C/phut, va cubi cung tang 20°C/phut 1én
280°C va gitr trong 10 phat. Tong thoi gian phan tich 1a 51,5 phut.

Do tin cdy cta phuong

60 mL acetone, 25 g NaxS0. Phép du:o’c déll’lh glé du’a VélO
500 ng p.p-DDT

cac gid tri gidi han phat hién

I CA&t nhd, xay nhuyén, siéu am 15p |

(LOD) va gidi han dinh lwong

| Cét than hoat tinh tu nhén'g,hoathéa bing acetone) I (LOQ)’ khoang tuyen tll’lh va
l duwong chuan. Quy trinh phan

| Rira gidi (40mL acetone, 20 mL toluene) | tich duoc kiém soat du>a vao d6
I lap lai va d0 dung. Ngoai ra,

| C6: cuay ol khing v 1L | chat dong hanh p,p’-DDT duogc

. thém vao ngay tir dau quy trinh

I Cot florisil (1 g/6 mL. hoat héa bSng acetone:n-hexane 1:5(vv)) I n , N o~ , R
[ phan tich nham kiém soat hiéu

I R{ra giadi (10 mL acetone:n-hexane 1:5 (v:v)) I qué Cﬁa quy tfll’lh. Mau Cé d6
[ thu hoi p,p’-DDT nam ngoai
| ™éixnévé 1 mLbdng knin: | khoang 75% — 125% s& khong
" dwoc stt dung cho cdc tinh toan
| Bom 3 L vao thiét bi GC-MS

tiép theo.

Hinh 1. Quy trinh phan tich fipronil trong 14 hanh [15]
2.4. Xay dung phwong trinh dong hoc phan huy fipronil trong 1a hanh

Phuong trinh dong hoc phan hty de dodn sé tuan theo dong hoc bac mot va cod
dang

Ci=Coe®  [7,11,12]
Trong d6: Ci: ndng dg tai thoi diém t (mg/kg)
Co: nong do ban diau (mg/kg)
k: hiang s6'toc d¢ phan hity
t: thoi gian tinh tir thoi diém ban didu dén thoi diém cin xdc dinh (ngay)

78



TAP CHI KHOA HOC VA CONG NGHE, Truong Pai hoc Khoa hoc, DH Hué Tap 10, S8 1 (2017)

Tt d6, thoi gian ban hiy (DTs: thoi gian can thiét d€ giam nong d6 vé mot nira
s0 vOi nong do ban dau) dugc tinh: DTs0 = lnTz

2.5. Phwong phép xit 1y s6 liéu thi nghiém

Két qua phan tich sic ky dugc xit ly bing phan mém GCMSsolution -
Shimadzu; s0 liéu thuc nghiém dwoc xtt ly theo phuong phap thong ké, st dung phan
meém Excel 2010. Phan mém SigmaPlot 11.0 duwoc dung d€ xay dung phuong trinh
dong hoc phan huy fipronil trong 1a hanh.

3.KET QUA VA THAO LUAN
3.1. Kiém soat quy trinh phan tich
3.1.1. Gidi han phat hién (LOD) va gi6i han dinh luong (LOQ) cta thiét bi

Céc dung dich chuan fipronil va p,p’-DDT véi néng d6 5 ppb duoc bom 7 lan
13p lai d€ xac dinh gidi han phat hién va giéi han dinh luwong cua thiét bi. Két qua cho
thdy LOD cua fipronil la 1,4 ppb va ctia DDT la 0,7 ppb; LOQ tuong tng d6i véi
fipronil la 4,7 ppb va DDT la 2,5 ppb.

Bang 1. LOD va LOQ cua fipronil trén thiét bi GC-MS

v Nong d6 dau Nbng dd xac dinh dugc (ppb) TB LOD LOQ
Chat
(ppb) 1 2 3 4 5 6 7 (ppb)  (ppb) (ppb)
Fipronil 5,0 51 54 60 52 56 57 46 537 1,4 4,7
p,p’-DDT 5,0 47 49 52 54 51 49 49 500 0,7 2,5

3.1.2. Xay dung duwong chuan

Puong chuan cho phuong phap phan tich cac HCBVTV trén hanh 14 dwoc xay
dung trén nén mau hanh 14 sach (tu trong o nha). Mau hanh 14 sach duoc chiét, lam
sach theo quy trinh phéan tich & Hinh 1. Dich chiét nay duoc dung dé chuadn bi cac
dung dich chuén 6 05 noéng do khac nhau (bao gom 100 ppb, 500 ppb, 1000 ppb, 2000
ppb, va 5000 ppb) nhiam dam bao nén mau ctia cic mau chuan tuong dong véi nén
mAu ctia mau that.

Két qua duong chuan thu duogc c6 phuong trinh y = 979,24x + 45073 véi hé s6
tong quan rat tot (R? = 0,9999), trong d6, gia tri x 1a nong d6 fipronil tinh bang ppb,
gid tri y la dién tich peak cta fipronil (Hinh 2).
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Hinh 2. D6 thi duwong chudn cta fipronil
3.1.3. B0 lap lai va do dung cua phuwong phéap

Khao sat nay da st dung cing mdt mau hanh sach trong tai nha (ky hiéu la RE)
va phén tich 13p lai 3 Tan theo quy trinh Hinh 1 véi luong fipronil va chat dong hanh
p,p’-DDT thém chuéan la 500 ng, twong ting 100 ng/g (khoi lwong hanh 14 1ay phéan tich
khoang 5 g, xem Bang 2).

Do 14p lai ctia phuong phép phan tich dwoc danh gia qua d6 1éch chuén twong
ddi (RSD) trong d6 néu RSD% < 21% d6i voi mire ndng do tir 10 dén 100 ng/g la dat
yéu cau theo quy dinh cia AOAC (Association of Official Analytical Chemists ) [16].
D6 dung duoc danh gia qua do thu hoi, dwgc xac dinh theo cdng thirc:

lwong chit phan tich xac dinh dwoc
x 100

Do thu hoi (%) = = -
> thuhoi (%) lwong chat chuan thém vao

Bang 2. D6 1dp lai va d6 thu hoi ctia quy trinh phan tich fipronil trong la hanh

Mau RE1 RE2 RE3

Khéi lwgng mau (g) 5,254 5,434 5,002

Nong do fipronil va p,p’-DDT thém vao (ng/g) 100 100 100

Nong do Fipronil tim thay (ng/g) 115,2 115,1 106,0

Fipronil D¢ thu hoi fipronil (%) 115,2 115,1 106,0
RSDfipronit (%) (n = 3) 4,7

Nong dé p,p'-DDT tim thdy (ng/g) 89,3 98,1 87,0

p,p’-DDT Do thu hoi p,p’-DDT (%) 89,3 98,1 87,0
RSDy,p-po1 (%) (n=3) 6,4

Két qua & Bang 2 cho thdy phuong phap phan tich c6 d6 1ap lai tot (RSD% <
21% d6i voi ca fipronil va chat dong hanh DDT). Dong thoi d¢ thu hoi twong d6i tot
(dao dong tir 106% dén 115% d6i voi fipronil, va 87% dén 98% doi véi p,p’-DDT).

3.2. Phuong trinh dong hoc phan huy cua fipronil

Hanh 14 canh téc trong hé thi nghiém dwoc 1y mau va phan tich lién tuc trong
vong 7 ngay ngay sau khi phun thudc. Két qua duoc biéu dién ¢ Bang 3.
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Béang 3. St phan huy cta fipronil trén 14 hanh

. . Noéng do fipronil tim thay Mt d§ phan Do thu héi p,p’-DDT
Ngay sau khi (mg/kg) + SD hiyfipronil (%) (%)
phun (n=3) (n=3) (n=3)
0 83+28 - 78,1
1 6,4+14 234 78,4
2 43+0,1 48,3 75,2
3 3,6+0,6 56,3 80,6
4 29+1,1 65,3 89,9
5 2,8+1,1 66,3 81,0
6 2,6+1,3 69,2 103,5

Chat dong hanh p,p’-DDT dwoc thu hdi t8t trong tat ca cdc mau phan tich véi
d6 thu hoi trung binh dao dong ttt 75,2% dén 103,5%.

Két qua ¢ Bang 3 cho thdy du luong fipronil trong 14 hanh ban dau tir 8,3
mg/kg da giam xudng 2,6 mg/kg sau 7 ngay véi mirc d6 phan huy dat 69,2%, duoc tinh
theo cong thc:

Ct—Co
Co

Mtic 6 phan huy = .100%

Trong do: Co: nong do fipronil ban ddu 6 thoi diém t =0
Cr: nong dg fipronil 6 thoi diém t

Su phan huay cta fipronil trong 1a hanh duoc mo6 ta ¢ Hinh 3.
10

€= 77048 "1

s 4

Concentration (mafkg)

Time (day)
Hinh 3. Db thi biéu dién sy phan huy ctia fipronil trén 14 hanh

Dong hoc phan huy cua fipronil tuan theo phwrong trinh dong hoc phan huy
bac 1, dwoc md ta bang phuong trinh sau: C = 7,7048e 02271t *)

Phuong trinh c6 hé s twong quan rat tot R? = 0,9562 (p = 0,0001) ching to
phuong trinh mo ta phtt hgp su phan huy cua fipronil theo thoi gian trong 14 hanh.
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Thoi gian ban huy cta fipronil trong la hanh duoc tinh twong tng la: DTso = 3,1
ngay.

So sanh vdi cac nghién ctru trude day, Pei va cs [7] da xac dinh dugc thoi gian
ban huy cua fipronil trong cai cay la 2,6 ngay va dé cap dén nguyén nhan chinh cua si
phan hay la do qua trinh oxy hoa va thuy phan fipronil. Trong khi do, nghién cttu caa
Kadam va cs [11] khao sat sy phan huy cta fipronil trén qua lyu ¢ hai liéu lwgng phun
thuSc khac nhau - mttc khuyén cao dung va mic cao - da bao cao thoi gian ban hay
cta fipronil trong vo teong tng 1a 3 va 5 ngay, va trong hat Iru 1a 7 va 10 ngay.

Theo FAO, du luong t6i da cho phép cua fipronil (MRL) trong cac loai rau an la
la 0,02 mg/kg [17]. Vay, néu nguoi dan phun thudc theo dung liéu lwong ¢ nhan chai
(xem muc 2.2) thi d€ dat duwoc du luwong t6i da cho phép can thoi gian cach ly 1én dén
26 ngay. Thong thuong, thoi gian cach ly trung binh cua cac thudc sau khi phun
HCBVTV la 7 ngay, tai thoi diém d6 du luong ctia fipronil tinh theo phuong trinh (*) la
1,44 mg/kg, cao hon gap 7 lan so voi du lwgng t6i da cho phép cua FAO [17]. Ly do
thudc duoc phun véi ndong dd cao nhu vay dwoc giai thich mot phéan la d€ tranh ria
troi do mua. Dong thoi fipronil thudc loai thudc trir sau, thuong duwoc phun vao luc
xuat hién sau hai — la giai doan hanh la khoang 25 dén 30 ngay tudi, vi vy tinh dén
thoi diém thu hoach cling mat mot khoang thoi gian kha xa.

4. KET LUAN

Viéc xac dinh su phan hay caa HCBVTV trong rau ct qua lam tién dé dé danh
gia doc hoc va nguy co rui ro stec khoe cho nguoi tiéu thu thuc phdm, dong thoi giap
cac nha san xuat c6 nhiing khuyén cao hgp ly vé cach thic st dung thudc. Hé canh tac
hanh 1a & quy mo phong thi nghiém da gitp xac dinh duoc su phéan huy ctia thudc trie
sau fipronil trong hanh 14 duwdi diéu kién khi hau nhiét déi. Thoi gian ban huy cta
fipronil duoc xac dinh la 3,1 ngay véi nong do thudc phun ban dau la 45 ppm. La mot
thudc trir sau thudc doc tinh nhom II (kha doc) va mirc du lugng cho phép trong rau
an la ndi chung thap (0,02 mg/kg), d€ dam bao an toan ddi voi nguoi tiéu thu hanh la
can khuyén cdo ndng dan giam liéu luong phun ban dau cua fipronil hoac tang thoi
gian cach ly sau khi phun thudc.
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Nghién ciru dong hoc phin hity cia thudc triv sdu fipronil trén 1d hanh (Allium fistulosum)

DISSIPATION STUDY OF THE INSECTICIDE FIPRONIL IN ONION LEAVES
(Allium fistulosum)

Nguyen Dang Giang Chau, Tran Thi Lan Anh
Faculty of Chemistry, University of Sciences, Hue University

*Email: titan.envi@gmail.com
ABSTRACT

The new generation insecticide fipronil has been used frequently in vegetable
cultivation. A laboratory-scale dissipation study was conducted for 45 days, in
which the initial spraying concentration of fipronil on onion leaves was 45 ppm
(following the instruction on the container label) to identify the degradation of
fipronil in onion leaves. The analytical method to quantify fipronil residues in
onion leaves was validated with good repeat andcorrectness. The dissipation rate
of fipronil in onion leaves was defined. The decay equotion fit well the first order
kinetics with good correlation coefficient (R? = 0,9562), in which the calculated half-
life was around the day 3.1. To meet the permitted maximum residue level of

fipronil in vegetables (0,02 mg/kg), the estimated quarantine time was up to 26 days.

Keywords: dissipation study, GC-MS, fipronil, onion leaves.
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