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SUMMARY

DETERMINATION OF LAMDACYHALOTHRIN IN SPINACH BY GAS CHROMATOGRAPHY
USING ELECTRON CAPTURE DETECTOR

Lambdacyhalothrin is one of stereoisomers of Cyhalothrin. It is widely used in agricultural
purposes. Especially in crops. The procedure for analysing cyhalothrin residure in vegetable as
“spinach is based on extraction of residue with organic solvent, clean - up of the extract by solvent -
solvent partition and adsorption column chromatography, determination of the residue using gas
chromatography (GC) with electron capture detector (GCIECD). The LOD , LOQ is 6.25 ppb and 10
ppb respectively, Recovery is 97.6% with repeatability of the procedure for almost matrix is more

than 95%.

The methods have been found to be applicable to the determination of Lambdacyhalothrin in a

wide variety of crops by the GC determination.

I. GIOT THIEU

Lambda Cyhalothrin 13 mdt chét rn mau be, &
dang ki thuat ¢4 néng d6 lém hon 90% hoat chit. La
dang déng phén ciia hai chat d6i quang (Z), (1R,3R),
S-ester va (Z) , (15,3S), R-ester theo ti 1& 1:1. Lambda
Cyhalothrin tan ¢6 han trong nudc va tan t6t trong
dung moi hiu co. Ci hai Lambda Cyhalothrin va
Cyhalothrin nhanh chéng bi thiy phin trong moéi
tnomg kiém nhung khong thiy phan trong moi
trudng trung tinh va moi trudng axit.

Trong nong nghiép né dugce sir dung 1am thudc
© trir saw, téc do phan huy dudi tic dung 4nh sing
cham (bdn ra 30 ngay).
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Trong cong trinh ndy, ching t6i gidi thiéu
phuong phdp xdc dinh Lambda Cyhalothrin trong
cic loai rau c6 luong nudc nhiéu nhy rau pé xoi,
Lambda Cyhalothrin dugc chiét vao hdén hop
dung méi aceton- n-hexan 1:4 (v/v), dich chiét

dugc 1am sach trén florisil va gidi hdp du lugng

Lambda Cyhalothrin bang hén hgp dung moi
dietyl ether vad n-hexan. Pinh lugng Lambda
Cyhalothrin bing k¥ thuat GC/ECD, c6t mao
quan SPB™-1. Véi céc thong s8 cha GC: Nhiet
dd cot 80°C, chuong trinh hda nhiét 'do cot tich
dén 230°C, nhigt do Detector 300°C, nhiét d¢
Injector 230°C. Viéc tich loai cic d6ng phan
quang hoc d6i quang 13 mot van dé rat phic tap



cho mot pic sic ki khdc. Hai Enantiomeric nay sé
duoc tdch bigt nhd vao viée sir dung chuong trinh
héa nhiét d¢ cot tach.

va kh6 khian. Do dé trén pho d6 sic ki cap dong
phan Enantiomeric A s& cho mét peak sic ki va
twong ling vdi cap dong phin Enantiomeric B s&
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1. THUC NGHIEM

T1.1. Thiét bi, dung cu va héa chit

Maiy sic ki khi GC 17A V3, Nhat.

My li tam ROTA 4R - V/FM, An Do.

M4y lac phéu chi€t GFL, ic.

Miy c6 quay chan khong RotarVapo, Thuy si.

C6t mao quéan, Fused Silica Column SPB™ 1,
chiéu dai 1 = 30m, Puong kinh trong ID =
0.32mm, bé day 16p pha tinh 0.25um.

Dung cu thily tinh cdc loai.

n-hexan, tinh khiét phan tich, dugc chung cdt
lai trude khi phén tich.

cyano

\ Cip Enantiomeric A

S

“ Cap Enantiomeric B

Axeton, tinh khiét phin tich, dugc chung cit
lai trugc khi phan tich.

Dietyl ete, tinh khiét phan tich, dugc chung
c4t lai trude khi phén tich.

Etyl Axetat, tinh khiét phan tich, dugc chung
¢4t lai trude khi phan tich.

Hbn hgp dung moi axeton: n-hexan =2 : 8 (V/v)

Hén hop dung moi dietyl eic: n-hexan = 3:7
(viv)

Hén hop dung moi dietyl ete: n-hexan = 7:3
(viv)

Florisil, 60 — 100 mesh, say & 300°C trong 4
gi%¥, giam hoat tinh véi 5% nudc.
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Na,SO,, tinh khi&t phan tich, duge sdy & 200°C
qua dém.

NaCl tinh khiét phan tich.

I1.2. Qui trinh phan tich

a) Chudn bi va xi Iy mdu.

Maiu ban ddu (khoang lkg), loai bo cic tap
chét nhu dat, d4, sau bo va phdn gia da hay thoi
rita. Cit miu bang dao inoc that min dén kich
thude khoang 5mm x Smm, trén déu va ldy trén
hai nira duong chéo ciia hinh chir nhat. Tiép tuc
giam kich thude mau dén khi ude lugng duge mot
lugng khoang trén 50g. Tiép tuc ding dao inox
cit'min nita va cusi cling can chinh xdc 50g rau,
cho vao binh tam gidc 250m] ¢ mit nhdm.

b) Chiét hoat chdt Lambda Cyhalothrin 1y
{1é}1 mdu.

Ngam chiét 50g rau trong binh tam gidc
250m} ¢6 nit nhdm v&i 80ml hdn hgp dung méi
axeton- n-hexan 1:4 (v/v), lic trén mdy lic véi 16c
do 250 vong/ phit trong théi gian 60 phit. Gan

IL3. Diéu Kkién phan tich, thoi gian hru

a) Piéu kién phan rich

loc phan dung dich qua gify loc. Phin ba tiép tuc
duoc ngam chiét hai 14n nita, méi 14n véi 40ml hén
hop dung moi axeton- n-hexan 1:4 (v/v). Gop tét ca
dich loc lai, dinh miic 150ml bing hén hop dung
moi axeton- n-hexan 1:4 (v/v). Ly 15ml loc qua
phéu thity tinh dung Na,SO, khan, rira Na,SO, véi
30ml axeton. Gop t4t ca dich lai dem ¢6 quay chan
khong dén cdn khoang 5ml & nhiét d6 30°C.

c) Lam sach bdng sdc ki cot.

Can 15g Florisil, nhdi vao cdt sic ki cé dudng
kinh 15mm, dai 45cm, pht bén trén 16p Florisil
mot 16p Na,SO, khodng 2cm. Chuyén dinh luong
phin dung dich dugc c6 quay & phin b vao cot.
Giai hip v6i 50ml hén hop n-hexan: dietyl ete =
7:3 (v/v), bd tht ca dich gidi hip ndy, k& tiép gidi
hdp Lambda Cyhalothrin véi 30m! hén hop n-
hexan: dietyl ete = 3:7 (v/v). Thu dich giai hap
ndy va ding dong khi nito dé dudi dung mai dén
gdn kho. Hoa tan bang Etyl Axetat v dinh mic
10ml bang Etyl Axetate.

Bdng 1. Cdc thong sé'lam viéc ciia mdy sdc ki khi GC 17 AV 3

SPB™ - 1,1=30m, ID = 0.32mm.
Chuong trinh nhiét do cot tich: 80°C dén 230°C.

Detector cong két dién tir (ECD, ®Ni), 300°C

M4y Sdc ki khi GC 17A V3, Nhat,
Cot mao quan

Nhiat do cot

Luu t6¢c khi mang 1.9 ml/phiit

K§ thuat tiém Tiém ddy dung meéi.
Detector

Nhiét do Injector 230°C

Thé tich tiem 1pl

Chudn Lambdacyhalothrin

Chudn cia hing Wako pure chemical industries, Ltd. (Nhat),

ham lugng 99.0%.

b) Thoi gian luu

Lambdacyhalothrin trong diéu kién phéan tich
nhu di néu c6 hai pic k€ cén 1a TR(1) : 16.144
min TR(2): 16.741 min
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IL4. LOD, LOQ, Recovery va duimg chuan
Giéi han phat hién - LOD

Ldy mot thé tich chudn Lambda Cyhalothrin
c6 ndng d6 6.25ug/ml trong n-hexan dem sic ki,



ghi két qua theo chiéu cao hodc dién tich pic. Lin
lot pha lodng dung dich chudn trén thanh 172,
rdi 1/10 sau d6 dem séc ki cdc dung dich, ghi két
qua.

Bdng 2. Gioi han phdt hién cia

Lambdacyhalothrin
Hoat chat LOD (ng/ml)
Lambdacyhalothrin 6.25
Gidi han dinh luong - LOQ

LOQ dugc tinh v6i 50g raun, chiét tich, lam
giau, lam sach va dinh muc thé tich cudi 10ml
trude khi bom vao mdy séc ki khi.

Bdng 3. Gici han dinh luong ciia
Lambdacvyhalothrin

. Hoat chat - LOQ (ng/g)
Lambdacyhalothrin 10

Phén trém thu héi - %Recovery

Thém 1mL dung dich 62.5 pg/ml vio 50g rau
p6 x6i di kiém tra khong thdy xuét hién pic dic
trung, thém axeton, lic, loc va dinh mic 50mL
bing axeton. L4y 15mL dé phan tich tich chiét,
1am sach. Pinh mitc thé tich cuéi 10mL trong etyl
axetat,

Chuén: pha loing dung dich géc 6.25ug/ml 10
l4n.

Bdng 4. Phdn tram thu héi Lambdacyhalothrin

Chiéu
cao

Néng Dién
do tich

Chuin 0.625 467822 51198 0.625 0.625

Miu A H

Miu  0.625 456621 52577 0.610 0.60
thir
Recovery 97.6% 96%

DPuing chudn ciia Lambdacyhalothrin

Tién hanh pha ddy néng do chudn ciia
Lambdacyhalothrin, sau dé tién hanh chay sic ki
va ghi két qua.

Bdng 5. Day ndng do cua Lambdacyhalothrin va
dién tich tuong img

Néng dé (ug/ml) Dién tich x 103
0.078 - 95.2
0.156 192.0
0.313 304.1
0.625 591.9
00

2 8
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Dién tiéh (x 100)
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Himhong Larid Ghalatrin (i)

Hinh 1, D6 thi chudn cida Lambdacyhalothrin

Phuong trinh tuyén tinh thu dugc véi cdc hé s6
a = 8.881 vd b = 0.3557. Hé s6 tuong quan
r’=0.9964.

IL.5. P4nh gia d6 chinh xAc cia phwong phap

D€ kiém wa do chinh xdc clia phuong phdp
trong cong trinh nay ching t6i sit dung phuong
phdp phan tich phuong sai dé€ so sdnh va ding
chuén student cho phép so sdnh nay. Viec kiém tra
do ding cia phuong phdp dugc thuc hién béng
cich them m{t luong chinh  xdc
Lambdacyhalothrin vao 6 binh tam gidc 250ml,
mdi binh chifa mét luong chinh xdc 50g cha ciing
mot miu rau pé xo6i, di ki€m tra khong thdy xudt
hién cdc peak dic trung cia Lambdacyhalothrin.
Trén déu hén hgp miu va bé vao th lanh qua dém.
Tién hanh lam tudn ty cic budc nhu qui trinh phan
tich & trén. Két qua duoc din ra & bang 6.
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Bdng 6. Két qud xdc dinh d¢ chinh xdc cia phuong phdp

Thém vio Luyong tim thay (ug/g)
Hoat chét (ng/e)  Xay X2 X3 X4 X5 X6 X,
dung .
ACyhalothrin 0615 0554 0572 0578 0437 0597 0590  0.555

Bdng 7. K¢ét qud tinh todn cdc dai luong thong ké

Hoatchit Trung Doléch 1. Tsoes
binh chuan nghiem
(ug/g)

A Cyhalothrin  0.555  0.05968 2.48 2.57

“Tir két qua & bang 7, c6 thé thay ring gid trj
trung binh thu dugc tir tap s liéu & bang 6 so véi
gid tri thém vao 1a khong khéc nhau bao nhiéu vé
¥ nghia théng ké. D¢ ding cta phuong phdp cé
thé coi nhu 14 dat yéu cau.

1. KET QUA VA THAO LUAN

" V6i chuong trinh nhiét d6, luu t6¢ khi mang
khao sit va viéc lya chon cot mao quan SPB™-1,
dd cho thdy kha nang tich cidp dong phan daéi
quang cla Cyhalothrin thianh 2 pic riéng biét (thdi
gian luu tuong Ung cla hai pic 1a 16.114 phit va
16.741 phuit).

Ty 1¢ hén hgp dung moi axeton- n-hexan 1:4
(v/v) thich hop dé chiét Cyhalothrin ra khoi nén
- méu. Véi nén mau rau pd xéi khao sdt, hisu sudt
chi khi sir dung hén hop dung moi nay dat duge
tir 98.4 — 98.8%.

Viée str dung tdc nhan 1am sach Florisil trong
lam sach dich trich la kha pht hop. C6 1€ do su
két hop giita magie va silic trong ciu tric coa
florisil ma da lam ting kha nang lam sach clia
florisil. Dich chiét sau khi di qua cot chita florisil,
gin nhu da loai bd duge hoan toan cdc séc t6 mau
thuc vat. Them vao dé 1a viéc lya chon duge ty &
hén hgp dung moi n-hexan: dietyl ete = 7:3 (v/v)
va n-hexan: dicty! ete = 3:7 (v/v) dé gidi hap
Cyhalothrin va tich khoi nhitng chit déng chiét
khéc ma gay ra can nhilu trén sic ki d6, vdi hiéu
sudt thu héi dat duogc tir 97.4 - 97.7%.

- Gidi han dinh lugng ctia phuwong phdp xdc dinh
Cyhalohrin trong ran pé xo6i 1a 10ng/g, vng véi
luong chudn Cyhalothrin thém vao 5 — 20ng/g.
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Ung dung céc két qua nghién ciu trén vio
kiém nghiém du lugng LambdaCyhalothrin trong
mfiu rau in 14 (p6 x6i) va rau dn qui (ddu Ha
Lan) thu thap tai cdc hop tic xd tréng rau trén dia
ban Da Lat. Vi 6 lugng méu kiém nghiém nhiéu
(hang tram mdu) va hang ngdy nén ching toi
khéng trinh bay ham lugng cy thé clha mot miu
tieu biéu ndo, ma trinh bay két qua dudi dang
théng ké % s6 miu khéng phdt hién, phit hién va
vugt miic cho phép MRLg du lugng TBVTV
Lambdacyhalothrin trong rau pé x6i va dau Ha
Lan nhuwr dudgi day:

Bdng 8.: Biéu dién % phdt hién du Iugng TBVTV
Lambdacyhalothrin trong mdu rau dn lé (rau P6
x0i) vd rau dn qud (ddu Ha Lan)

Loai rau S6 % % % mau
miu | mlu | miu | vuot qué
phan | khong | phdt | gidi han
tich | phdt | hien cho

hién phép

MRL,
Rau p6 xo1 120 | 85.58 | 10.83 333
PauwHiLan | 15 73.3 { 20.0 6.66

Dua theo tiéu chudn ctia Nhat Bin (Ministry
of Health, Labour and Welfare/ Pharmaceutical
and Food Safety Bureau) cho phép d&i v6i ham
luong Lambdacyhalothrin trong rau pé x6i ia

MRLg(Lambdacyhalothrin): 2.0 mg/kg (rau pé
X01) ‘

MRLg(Lambdacyhalothrin): 0.2mg/kg (dau an
qua)

Tir k& qua trén bang 8 cho thdy: Thudc
KARATE 2.5 EC dugc sir dung dé diét sau trén
cdc loai rau an 14 va an qua nhu rau pé xo6i, dau
Ha Lan clia cic hgp tic xd tréng rau trén dia ban
TP Pa Lat. Tuy nhién, t6n du cla ching trén rau



pé x6i va dau Ha Lan thu hoach thi cé dén
85,58% va 73.3% tuong ing cdc miu khong phat
hién LambdaCyhalothrin (KPH) va 10.83% va
20.0 % s& mav phat hién, nhung & muic cho phép
ch4p nhin duoe (MRL) clia mot s§ nudc Chau A
dua ra, chi ¢6 3.33% s6 miu rau an [4 va 6.66%
s6 miu rau in qua vugt qud gidi han cho phép. So
véi cong b6 cla trung tam kiém dinh thuéc
BVTYV, cuc bao vé thuc vat phia Nam trong nam
2003, % mdu phat hién trong rau an 14 1a 34.6%,
rau an qua 66.7% , % mau vugt RMLy 1 16-20%.
Két qua phan tich cua ching t6i cho thiy nong
dan tréng rau trén dia ban Pa Lat ¢6 xu huéng
giam rd rét viée sir dung du lugng TBVTV trong
céc loai rau, dim bao vé sinh an toan thuc phdm
cho ngudi tiéu ding.

IvV. KET LUAN

b3 xay dung thanh cong qui trinh phén tich
LambdaCyhalothrin trong d6i tuong rau an 14 (pé
x01) va rau an qua (dau Ha Lan) véi LOD va LOQ
tuong tng 12 6.25ng/ml va 10ng/g. Recovery dat
dugc 98.72%.

Ung dung quy trinh phan tich
LambdaCyhalothrin vao thuc tién cho thay: Quy
trinh c6 tinh kha thi, 4p dung rong rai cho két qua

chinh xic (sai s§ +15%), d0 nhay (LOQ 10ng/g),
thoi gian phan tich thich hop (8git/10mau/ngudi),
gid thanh chap nhan dugc.
C6 thé 4p dyng quy trinh phén tich ny cho
cdc d6i tuong rau an 14, c va qua khic.
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2. Téng hop thanh céng zeolit NaX tir gel
silic hoat djng. Xic djnh ciu triic zeolit NaX
bing phd héng ngoai thdy ring xuat hién pic
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3. Pa khao sat kha niang hip thu nuéc, kha
ning trao d5i K', khi ning hdp thu NPK theo
thoi gian. Céc két qua nay cho thay ring zeolit
NaX c6 kha ning dung 1am phy gia cho phan bén
nhim cai tao dét trdng.
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