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Abstract 　 A simp lified m ethod fo r determ in ing four pyreth ro id insecticides

(fenp ropath rin, cyperm eth rin, fenvalerate, and deltam eth rin) in the Ch inese herbal m edicine

(ch rysan them um flow er) is described. Standards w ere fo rt ified in to ch rysan them um flow er

(5g) w ith th ree levels, 1, 0. 1 and 0. 01m gökg. T he pyreth ro id insecticides are ex tracted w ith

petro leum ether and cleaned2up w ith neu tra l a lum inum oxide. T he ex tracts are analyzed by

gas ch rom atography equ ipped w ith electron cap tu re detecto r (ECD ). A nalysis of fo rt ified

ch rysan them um flow er (n= 5) show s m ean recoveries ranged from 86%～ 104% at 1 m gökg

level, 87%～ 95% at 0. 1 m gökg level and 81%～ 99% at 0. 01 m gökg level. T he m in im um

detecto r response ranged fo rm 8. 3 × 10- 4～ 2. 8 × 10- 3 ng and m in im um detectab le

concen tra t ion ranged from 0. 83～ 2. 82 Λgökg. T he m ethod is rap id, simp le, sensit ive and is

app licab le to the determ ination of fenp ropath rin, cyperm eth rin, fenvalerate, and deltam eth rin

in ch rysan them um flow er.
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1　 In troduction

Ch rysan them um flow er (Ch ry san them um m orif olium R am at ) is one of the Ch inese

herbal m edicines that are popu larly u sed in Ch ina and som e o ther A sian coun tries such as

Japan, M alaysia, Singapo re and Ko rea. T he m edicine ch rysan them um flow er cou ld reduce

fever, imp rove vision, ca lm s and reduce excitem en t and irrita t ion, clear aw ay tox ic

sub stance, t rea t feb rile d isease, release tox in s and b righ ten the eyes, decrease the

irascib ility. Ch rysan them um flow er also becam e popu lar in U SA and som e Eu ropean

coun tries, and it has been expo rted in large amoun ts to such coun tries. N o rm ally there are

som e regu la t ion s and rest rict ion s in the expo rt of the agricu ltu ra l p roducts regard ing

pest icide residues. FAO and W HO have p rescribed residues lim its fo r som e pyreth ro id in

agricu ltu ra l and livestock p roducts bu t no lim it has been set fo r Ch inese herbal m edicine

w h ich becam e very popu larly in m any coun tries. M ethods fo r the analysis of residues of

individual pyreth ro id compounds in a variety of crop s have been p resen ted [1～ 3 ]. Som e o ther

m ethods focu sing in the sim u ltaneou s determ inat ion of pyreth ro id m u lt iresidue techn iques in

fru its, vegetab les, and gra in s a lso been pub lished [4～ 8 ]. T here are no repo rts on m u lt ip le

in sect icide residues in ch rysan them um flow er. T he ob ject ive of th is research paper is to
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describe an easy, rap id, econom ic, and sen sit ive m ethod fo r determ in ing the residues of

m u lt ip le pyreth ro id in sect icides in ch rysan them um flow er.

2　Exper im en ta l

2. 1　Appara tus

Sh im adzu GC29A gas ch rom atography (Sh im adzu Co rp. , Kyo to, Japan) equ ipped w ith
63N i electron cap tu re detecto r (ECD ) and w ith a 1. 5 m ×3. 0 mm id glass co lum n packed w ith

5% OV 2101 on 60～ 80 m esh Ch romo so rb W. AW 2DM CS. Opera t ing condit ion: bo th

in jecto r po rt and detecto r, 300 ℃; co lum n, 270 ℃; carrier gas (N 2) , f low rate 75 mL öm in,

in ject ion vo lum e 2 ΛL. DC2200 h igh speed b lender ( Shanghai, Ch ina ). H aake SW B 20

m echan ica l shaker ( Germ any ). SBXZ21 ro tary vacuum evapo rato r ( Shanghai, Ch ina ).

Sh im adzu C2R 3A D ata p rocesso r (Sh im adzu Co rp. , Kyo to , Japan).

2. 2　Reagen ts

R edist illed petro leum ether (a t 30～ 60 ℃) (H angzhou, Ch ina ). A nhydrou s sodium

su lfa te, heated 8 h at 450 ℃ and sto red in a t igh t ly capped bo t t le un t il u sed (L an qi,

Ch ina ). N eu tra l a lum inum ox ide ( reagen t grade) , u sing 5% w ater deact iva ted (p reviou sly

act iva ted 6 h at 650 ℃) and sto red in a t igh t ly capped bo t t le un t il u sed (Shanghai, Ch ina).

Pest icides: fenp ropath rin (98. 3% ) , cyperm eth rin ( 98% ) , fenvalera te ( 99% ) , and

deltam eth rin ( 98% ). A ll ob ta ined from Sum itomo Ch ina Chem ical L td (Ch ina ). T he

standard so lu t ion s are individually p repared in petro leum ether a t 100～ 120 ΛgömL

concen tra t ion. T he m ixed standard so lu t ion s w ere p repared by m ix ing su itab le vo lum es of

individual standard so lu t ion s and dilu t ing w ith petro leum ether fo r the recovery study.

2. 3　Sam ple prepara tion

Fou r k ilogram s ( to ta l of 80 bags, each bag con ta in 50 g) of ch rysan them um flow er w as

co llected from differen t m arket, af ter tho rough ly m ix ing, 0. 5 kg of to ta l amoun t w as

covered by p last ic bags and kep t in the refrigera to r p rio r to u se (w ith in 24 h of samp ling).

2. 4　Extraction

F ive gram s of samp le w ere w eighed in to a b lender cup , fo rt if ica t ion standard w as added

and the samp le w as allow ed to equ ilib ra te fo r 12 h. T he fo rt if ied samp les then b lended fo r

2 m in w ith 80 mL petro leum ether. T he con ten t of the b lender jar w as tran sferred in to

erlenm eyer flask, and the jar w as then rin sed w ith tw o 40 mL po rt ion s of petro leum ether,

and add the w ash ings to the sam e erlenm eyer flask. T he erlenm eyer flask w as p laced on the

m echan ica l shaker and shaked fo r 2 h. F ilter the ex tracts th rough glass funnel con ta in ing 5 g

anhydrou s sodium su lfa te. Co llect the filt ra te in to a 250 mL round bo t tom flask. R in se the

erlenm eyer flask w ith tw o 10 mL po rt ion s of petro leum ether. Pass the rin sing th rough the

sam e funnel con ta in ing anhydrou s sodium su lfa te and co llect them in the round bo t tom flask

w ith the o rgan ic ex tracts. Evapo ra te con ten ts of the flask to abou t 5 mL vo lum e on a ro tary

evapo ra to r a t 40 ℃.
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2. 5　Clean -up

Ch rom atograph ic C leanup Co lum n——25 cm ×1. 5 cm id glass co lum n w as u sed fo r the

clean2up p rocedu re. T he co lum n w as p repared by adding anhydrou s sodium su lfa te (2 cm ) ,

neu tra l a lum inum ox ide (5 g) , anhydrou s sodium su lfa te (2 cm ) , then p rew ashed by 20 mL

petro leum ether2ethyl aceta te (95 + 5). T he concen tra ted ex tracts w ere tran sferred from

round bo t tom flask in to the ch rom atograph ic cleanup co lum n. T he round bo t tom flask rin sed

w ith tw o 5 mL po rt ion of petro leum ether and the w ash ings w as added to the co lum n. T he

pyreth ro id residues w ere elu ted w ith 80 mL petro leum ether, the eluate then co llected in to

250 mL round bo t tom flask. T he eluate fract ion s w as evapo ra ted at 40 ℃ w ith ro tary

evapo ra to r and dilu ted to 10 mL.

3　Results and D iscussion

To m eet the ob ject ives fo r the su rveillance and mon ito ring of in sect icides residue in

Ch inese herbal m edicine samp les, w e have developed a new sen sit ive rou t ine m ethod fo r

pyreth ro id in sect icide, w h ich is described here. W e have app lied that m ethod to evaluate the

levels of the above in sect icides in the ch rysan them um flow ers. A s a first step petro leum

ether ex tract ion of the samp les, fo llow ed by clean up p rocedu re, u sing neu tra l a lum inum

ox ide. T h is system affo rded good condit ion s fo r the gas ch rom atograph ic analysis of fou r

pyreth ro id in sect icides a t 10- 12 level. V alidat ion of the m ethod fo r the in sect icides w as

perfo rm ed by sp ik ing in the labo ra to ry w ith fou r pyreth ro id in sect icides a t variou s

concen tra t ion levels. T he recovery w as determ ined w ith samp les of 5 g ch rysan them um

flow er fo rt if ied w ith pest icide standards at th ree concen tra t ion levels of 0. 01, 0. 1 and

1 m gökg. T he resu lts of a series of f ivefo ld experim en ts fo r each concen tra t ion level are

p resen ted in T ab le 1. M ean recoveries of a ll pyreth ro id in sect icides a t the 1 m gökg level of

fo rt if ica t ion w ere betw een 86%～ 104% , R ecoveries a t 0. 1 m gökg level of fo rt if ica t ion w ere

87%～ 95%. A t the low est level of fo rt if ica t ion (0. 01 m gökg) , recoveries w ere 81%～ 99%.

R ecoveries w ere h igher than 80% in all cases. Coeff icien ts of varia t ion w ere low er than 7%

and there by m eet the requ irem en ts fo r pest icide residue F ig. 1 show s ch rom atogram s of

in sect icide standards (A ) , con tro l (C ) , and ex tracted samp le (B ) w h ich w as sp iked w ith

0. 01 m gökg of the fou r pyreth riod in sect icides. Peak s w ere m easu red by heigh t. Con tro l

samp les of ch rysan them um flow er show s no sign if ican t in sect icide residues w hen

ch rom atographed at d ifferen t concen tra t ion levels. Fenp ropath rin , cyperm eth rin,

fenvalera te, and deltam eth rin w ere iden t if ied by comparison of their reten t ion t im es to the

standards. T ab le 2 show s the reten t ion t im es of these in sect icides. A n ex ternal standard

m ethod w as u sed to determ ine the linearity of respon se of the detecto r, to calcu la te the

percen tages of the in sect icides recovered and to evaluate the level of the residues in

ch rysan them um flow er samp les. T he m in im um detectab le levels (M DL ) and the m in im um

detectab le concen tra t ion given in tab le 2 w ere est im ated from standard pest icide

concen tra t ion s. It is righ t therefo re that the mon ito ring of their residue levels in food and the

environm en t shou ld con t inue.
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T ab le 1　M ean % recovery and rela t ive standard devia t ion of pyreth ro id in

ch rysan them um flow er samp les a t 0. 01, 0. 1 and 1 m gökg fo rt if ica t ion level (n= 5)

Insecticide
Fo rt ificat ion

levelöm g·kg- 1
R ecovery (% ) CV (% )

fenp ropath rin 1. 034 95. 54 4. 19
0. 103 87. 74 6. 84
0. 010 99. 11 6. 05

cyperm eth rin 1. 220 102. 2 4. 89
0. 122 89. 56 4. 47
0. 012 90. 24 5. 54

fenvalerate 1. 000 104. 69 5. 73
0. 100 95. 59 4. 18
0. 010 81. 47 6. 14

deltam eth rin 1. 220 86. 95 4. 60
0. 122 94. 65 5. 28
0. 012 94. 36 5. 30

T ab le 2　T he m in im um detecto r respon se and m in im um

detectab le concen tra t ion of pyreth ro id

Insecticide
R eten tion

tim eöm in

M in im um detectab le

responseöng

M in im um detectab le

concen tra t ionöΛg·kg- 1

fenp ropath rin 2. 64 8. 3×10- 4 0. 83
cyperm eth rin 5. 70 2. 2×10- 3 2. 18
fenvalerate 7. 37 2. 5×10- 3 2. 50

deltam eth rin 9. 25 2. 8×10- 3 2. 82

F ig. 1　R ep resen tat ive gas ch rom atogram s of pyreth ro ids

A : insecticide standards B: ch rysan them um flow er samp le fo rtified w ith pyreth ro id ( 0. 01 m gökg ). C: con tro l

ch rysan them um flow er. Peak iden tit ies are fenp ropath rin (1) , cyperm eth rin (2) , fenvalerate (3) , and deltam eth rin

(4).
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菊酯类农药在中草药白菊花中的多残留分析方法研究
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摘　要　报道了采用气相色谱仪、电子捕获检测器同时测定 4 种菊酯类农药 (甲氰菊酯、氯氰菊酯、氰戊菊酯

和溴氰菊酯)在中草药白菊花中的残留分析方法。添加浓度分别为 1. 0、0. 1、0. 01 m gökg, 白菊花中的回收率

分别为 86%～ 104% , 87%～ 95% 和 81%～ 99% , n= 5, 最低检测量 8. 3×10- 4～ 2. 8×10- 3ng。该方法简便、准

确、分离效果好、回收率高。

关键词　白菊花; 多残留分析; 菊酯类农药
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