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fiii + (Endosulfan ¢ Benzoepin), X4 AFESt.
WPk FEPFRVZ RS;, 22RO 1,2,3,4,7,7-7554
RUR[2.2. 1] BE-2-45-5,6- X% AL AR IR I, 7 12X
) CoHeClgO5S, A—Fh sk i A HUR WA . )]
XPRBE RS W, MR, KRS (EAREZFME
YU RAFBiE, HEEACR . ERRAEA MR
KAEA, i HE IR P A, B R
TP, RS X R EOR 8 R, WHE %
G e e SR SRR . 2010 SRR ERR AR
H 2o, fEHEWA 1.5 TR, TS,
A PR B 0.1 —3 mg/kg, WIEERF 4
0.01 mg/kg 75 B AEH K AL, £EA = Lo LLSEER
FE A P B AR AS: HE BR A 0.5 ng/kg, it
() d KR Bl 20 mg/kg,  HR A T A 24 7511k ) 2%
bk, BiFHE TR R AR .
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Sy B R A, (bR Ny 2- I RRIBER L -3 - F S
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BATKY HUBR A 0.002 mg/kg, 2 I 4 16 1 g K
BREA TN 0.5 mg/kg, MR T B A 24 50 2 bt
R 2l Jm TR R A 2

T P A 25 SR AR T R IR . Ak TR
VIR SRR AR S, L, AR IR Bk
AR, e EARS RN DA R, RUER™
m A AN, WAV R IAEE, R AR T
Bk — Tl 2 oD T A RN AR gk
B PRI R S W o AR 2, R0 T 4R O B P
IEOR 2 IR ) PR AR AL, IR R T ARmh 25 2. o
HER . ZSE R 4E4E 2% C AT A SR SR 2
B TG AR AR R R ()5 0

1 SRR RN
11 EEMRFLE

L1l A5 RA BPHRFE (99.7% 100mg),
T S RFEE TR DR BEFRFE (99.7% 100 mg),

LN R A WD 3 SRR EAA RIS (vj2009-04), HINARRARARIESIE AR 159201012249 5) %)
S—VEH: %, 1, 1986 4F 10 A, 2009 4FEaLF 2Rl Ry, WiEWIE, W55 oA 3B 2 5 RAR =T

WIRMEE: 7K, Email: haiiwei@163.com
Wk . #I8E 2011-12-31, 1&[9] 2012-02-07



204 WEMASEN LZE %M

30 %

U EHERFEIAE: A2 (98% 5 g) WHERK
(98% 20mg). R (98% 10g). 4E: % C (98%
20mg), AT FAGEM AR R A A Ak
PAE e SEIG KIS LT K.

1.12 XIEME  Agilent-6890 FLAHAIEAL,
HL e 28 (ECD) FIFahibkees (35 [ 24
AT, MP502 BUHLF RV (Rl RMRE %R
IS E PR A T); KQ-250 DE B s 8 7 i e AR
CRALT S AR A IR AF]D

1.2 igERALIE

R A T MO AR IR R B4, ©Coy B4R,
TS PEIEE A 3.7%10'°Bq, #IHE K 0—10kGy,
ANFRW 3 IKER, FFAES AR,

1.3 REAE

1.3.1 FAFAABRRF B e 52 IR MERIFRIUIR
IS NEFRUE 2 5.0mg, BT 10mL &8,
HIECRewid, ol ER2Z8, 1930k
500 pg/mL ¥ FRANFRAE S it 0 BB AT 0°C —
4°C, Fr IR BRI IR A TR R, A=k
0. 5 F1 10kGy. HFfbALHE 3 IRFEH.
132 Zrt Moo af B Fo BROK H) B 42 BB T4 7 4
#h [ 5.0 mg/kg MBS AT 1.0 mg/kg 1)
B 2% 20 T V5 900 T 0 ol A I i 2 e A 2 ) R
Z MW (5130 mg/kg)~ MIHEGR (570 mg/kg) 7R R
(285mg/kg). 4EA42% C (95mg/kg), Xl BE
A3 TR RN I0RE b (R AT R R, R R =
10kGy, FRftAbEE 3 IRFEE .

14  #NAE

141 #nE 2R 6890-GC AHIEL
142 &4 (D PG GC KA f:: ik
FE (30 mx250 pmx0.25 pm): HEFE DR 250°C,
ECD Kl %+ )% 300°C, JHEFE)T: Fi 60C (ff
2 min), LA 30°C/min (3 ETF & 280°C ({1 %F
5min); A (Ny) ¥ 6.0 mL/min, #EFET0N
AN RIERE, SEREEN 1.0pL. (2) BERZRR GC
K464t 38R (30 mx250 pmx0.25 pm): BFEFE
FIE 250°C, ECD fill g8 Az 300°C, THEFEF:
FE# 60°C, LL 30°C/min [F38 )% T 42 280°C (%
5 min); S (N W#E 6.0 mL/min, 3R
Ay HEERE, HEFEEN 1.0 uL.

2 BRSNS
2.1 AR AT RS
2.1.1 GC-ECD & ey RBE e MHE X Z WK
SRR, EAAHERE AN, BRI 0.5—
5.0 mg/L I 5Ltk A R4 CR (ILE D,
et TREN

y=2589.46x+25.67 (R*=0.9995)

A, MISERHUER] 0.9995, GiST 1 f /M H B E
0.01 mg/kg, Kt K T 4% M of ik P o K ok B &
20 mg/kg, FTLL, %5 FR I R B 56 4 T LA 2
FHo5% B A U R 25K
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Fig.1 Linear relation of endosulfan by GC-ECD
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y=2278.6x+100.5 (R*=0.9996)

A, HOCREUEH] 0.9996, HEIRAMEEI /M H
PFRJZ 0.005 mg/kg, TGIze Ik T 245 - IE AR 2 1 A KBk
B 5mg/kg, FTLL, 1205 R R 58 42 1] LU AL
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Fig.2 Linear relation of bifenthrin by GC-ECD
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2.1.2 GC-ECD #AxM ey s E 5% A Kol gy
PRI LS N (D SC e ety o, RS 2% P LA
SELERINAR R (CV) KHiE . LLE CRelmh
FEs, A EIN 3 AN E IR PRI DR 44 s b v
W, B PRREE 3 ASPATRE. R 1A, Ed
LCH IR T 128 S RN 3.98% —4.55%; RS
BE 78 5 R 4.02%—5.94%, 85 2 E<6%, ]
YR AZAIN 7 iR T 5, MR RIORS 26 5 mT LA
BRI TR A ST EIK

22 SERME AR R R ER

221 RRstESEmacR WK 2 Bt i,
VA IR P B B i R A A I A, [R) A BE TR AR
VYR 2 At 3R [ 7)o P B8 K 38 o, A ) — 7)o

I B BRPHA S PR 08 KR B g 3 Sy P IR Xt it
AR P REK s S0k 38) R)A9F ) o g8 0 P s 2 ) ) B
ey U B R A B T 2 IR AR O

Table 1 The CV of endosulfan and bifenthrin

Pesticide Concentration/ mg - kg™ C,/%
0.5 4.55

Endosulfan 1.0 3.98
5.0 4.12
0.5 4.33

Bifenthrin 1.0 5.94
5.0 4.02

Table 2 Degradation rate and CV of endosulfan with different concentrations and irradiated with different doses

Concentration/mg -kg™'

Dose/kGy 1.0

Degradation rate /% C./%

0 0 0 0
5 18.8 3.48 16.0
10 45.5 5.12 42.0

Degradationrate/%  C,/%

5.0 10.0

Degradation rate /% C./%

0 0 0
4.84 12.8 4.92
3.79 40.5 4.61

222 #RBORFEEMBR R 3 BdEbT
PLE M, RN 5 mg/L WHE K 10 kGy T,
AT P fR R IEE] 74.8%, Ui WAIBER 41 AT LLLE
RMAAE P ARG Ml B AR o [R]— R B IR 4 1 1) %

A2 B B 0 T ) — S R
S AR 0 A 5 OB G 40 8T S DK
TR . R RAR, A2 IR R )
L% R,

Table 3 Degradation rate and CV of bifenthrin with different concentrations irradiated with different doses

Concentration/mg kg™

Dose/kGy 1.0
Degradation rate/ % C./%

0 0 0 0
5 49.1 5.02 70.0
10 52.9 3.74 74.8

Degradation rate/ % C,/%

5.0 10.0

Degradation rate/ % C,/%

0 0 0
5.44 53.9 4.67
4.59 61.5 3.37

2.3 FMB S XA FNEE K S R iR PR RE L
g
23.1 Zet el B RS S RS BIEEHCE M

Kl 3 WL, PN 5.0 mg/kg, 7E 10kGy 5l
TR AR P I B R OE 42.0%. A — ) H A

T BSR4 2 MR AR N 69.8%,
N IO T (1) AR K 65.0%, WS N AR 2R ) 1)
BEfER N 62.2%, WWINYEEZR C Ja IR RIAE
64.2%. SEHT, NN Z . MIEER . R 2 R AN
HelFE C ERRE DN 2,96, 4.17. 4.55 A
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Fig.3 Effect of tea components on irradiation degradation of
endosulfan with 10 kGy

232 Kot ORI E R B R BIAM AR
Kl 4 vl 0L, BEORAGERIREE N 1.0mg/kg, 7E 10 kGy
SR T RS R 1 PR el 52.9%. [A]— i
ZAFN, WORFRA TSI T 28 2 1 1 B 2
64.1%, Vs IIWNMER 5 (1) BEAR 2R 1E 71.3%, WS INR 2
PR i (1) AR R 29.2%, N IINYEAE 3 C G IR Al %
LE] 59.3%. S, WSIIZRZ W INHEDR . A2
MR C AR RREIT AN 5361 472, 4.12 F
3.48, 5 R EI<6%, SRR B LAk S A BT K
HUE AT DL, A A 2 My WINMERR . A% 2 R A4
A FE C A T RS ER I R S, b R 2.
DMHER RN 2 AE 2 C R AR BN 4G R R A i VE
T A% 22 R A1 AL R S DR A G B At () A H o
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Fig.4 Effect of tea components on irradiation degradation of
bifenthrin with 10kGy

3 itig
3.1 RAMBEEFHENEERSTIENXER
SEAGEE IR, R IR ML R A B

RFREFEMEREE, SRR ERE
FHE . 4R IA B 10kGy I, BRI E N
1.0 mg/kg, FEMEZRIERIERK, N 45.5%, FFHIRWK
JEETRIB P 0 A A 2 B ) o O3 K3 s 470 h
10kGy B, BCORZBRMIAEEN 5.0 mg/kg, BEfFEARIA
Bl KAEH, K 74.8%, FF HIF—R B RS R I
A% At 2 o 1) R 8 T 2 8 K DG 5 U
CCo y SHELIR ARO[ 2R 7 B (3 T
P KAk VR y 5 L e e e,
AR o 1) 5 1 18 0 TR ks o R LI R AR 2
B B I B B AR R 5 50 i S P G . (B[R] — 7
T R A BT 3G KDL R AR R ST AR . A T
WIGR PG, BRI T A2 LB, Uil Tk
FERROR, BRIk B [ A P oA At 26 i i 2 () 39 A e o
LA —HE AR BT, BRI 4 IR 1Y) A 3 D o o A
R NITE=S V1 iy N 2 M A Y TP ol P
AN T 2B B e M AN [R], AT REAE— 2 )
T N SRR R R, ISR — @ RN, %
RN 2 83, BT e LR RIS
B, HARIE PRI T ol — P

3.2 ZRTRLS RS ROEK IR 5 BE B AR UL B 20

AR R, (HARZ W IR 2
RN C SR, HIX 4 B einr Ak
HAGEIER, X eI L R L . A
IS IG5 R A R R AT BT MBS 5 T £ B A 12

SN, 3K 4 T8 T AR A SR A R S T e e
BEAEFT, 0o 20 1) WIHERR AT 2 2E 2 C X IR TR 4 1R
(R R e At S L AR D 5 3% X IR 2 I (1
il AN S BLBLAS R o 0%, RAZMI AR
AL, T2k 2 M. e SRR ML R C
R RRPUAAT, IERAR IR . 5 ERIA
WF9E R I e i A 28 JEAT AR 24 (R 5 S0 B At ot
FU FECSER M AR RPRGEAN ] o 75 1E Qe b &
TR INAARL, FES LA N SRR B, M
BB AR S R B s AT AR 250 1 1, (HRE SR
(1 T2 873 5 1 3% 01 s R o B v, o DA g 3%
WA AR, 3T AR 24 70 1 A e S oAt A 28
FEFLSIZIR A i r, Jt U7 B AR 24 PR S B AR A T A
ARSI, PR ETYE . BERANK S 4l T 2
1 F2 T3 5 S R R RE R RE ARk P AR 2 RO I 2
SEAR, I DUl DU IR 25 BR AR 24 (1 vl e 1E A 75
% o AWFIUBSAR 2 AEAT WL R o (R R S A AT 0
I REWTIE, W25 26 5% T 2 A3 R0 o o AR 2 A4
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Effect of tea components on y-rays degradation of endosulfan and bifenthrin

in hexane solution

QI Wen ZHANG Haiwei ZHANG Zhengzhu
(Key Laboratory of Tea Biotechnology, Anhui Agriculture University, Hefei 230036, China)

ABSTRACT The irradiation degradation of endosulfan and bifenthrin and the effect of tea components on the deg-
radation were investigated. The y-rays were used to study the effect of the irradiation on the degradation of endosulfan
and bifenthrin in hexane solution meanwhile the effect of tea components, such as tea polyphenol, caffeine, theanine
and vitamin C on the irradiation degradation of endosulfan and bifenthrin was also investigated. The results show that
at the same concentration the irradiation degradation effects of endosulfan and bifenthrin can improved with absorbed
doses, while at the same absorbed dose the irradiation degradation effects can decrease with increment of concentra-
tion for endosulfan, and can increase initially and then decrease for bifenthrin. Additionally, tea polyphenol, caffeine,
theanine and vitamin C can promote the irradiation degradation of endosulfan, but only theanine can make irradiation
degradation of bifenthrin worse.

KEYWORDS Irradiation, Endosulfan, Bifenthrin, Degradation
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