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Effect of Storage and Processing Methods on Residues of Chlorpyrifos and Triazophos in Paddy

CHEN Wei, WU Jun-hui, WAN Juan et al ( Guangdong Institute of Cereal Science Research, Guangzhou, Guangdong 510050)
Abstract [ Objective] To investigate the effect of rice processing and storage methods on the residual dynamics of chlorpyrifos and triazophos
in paddy. [ Method] The residues of chlorpyrifos and their metabolites 3,5 ,6-Trichloro-2-pyridinol (TCP) and triazophos were detected by liq-
uid chromatography-triple quadrupole mass spectrometry. The effect of milling, cooking, germination and storage temperatures (37 and 4 °C)
on the residues of chlorpyrifos and triazophos were investigated in the present research. [ Result] The results showed that the pesticide residues
such as chlorpyrifos and their metabolites TCP and triazophos were mostly distributed in the rice bran layer. Short-term cooking could not sig-
nificantly reduce the residues of chlorpyrifos in paddy. The residues of chlorpyrifos and their metabolites TCP and triazophos in sprouted paddy
were significantly lower than that of unsprouted paddy. The degradation equation of chlorpyrifos was C = 0.899e ~*“*(R* = 0.855 6) , the
half-life period was 138.6 d, while the triazophos degraded equation was C = 0.768e "* (R* = 0.822 8) and the half-life period was 77.
0 d, which satisfies the first-order kinetic model equation. Under the condition of 4 °C low temperature storage, the residues of chlorpyrifos
and triazophos in paddy did not significantly degraded. [ Conclusion] The milling processing and germination processing are beneficial to re-
duce the pesticide residues in the paddy. Low temperature storage of paddy is not conducive to the degradation of residual pesticides. The re-
sults of this study can provide a reference for the risk assessment of paddy processing and the development of technologies to reduce pesticide
residues in paddy.
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GRS

BRI 43 I FREL 100 g FEASEHT 0. 2% (W/V) B IR
SUNOE B8 3 W, KBS TR 18 h, 38T, FaliTE & K
FIRN T 0. 5% (W/ V) FACES A By & 2 L, 37 C 45
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30.45.60.90 d, M FEFEIE  TCP H1 =M i 5% B £
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T 10 mL 7K 58 4V AR A, 196 30 min, Jil1 20. 00 mL 20, JiE
RGHEI 15 min, i 3.5 g SUALBARIZI4R S 1 min, 38
3000 r/minld I3 FE B0 3 min, FREX 100 mg PSA 400 mg
TOKBREREE T 15 mL B0, RHES.Cr 50 mL 25045 i
EW 6 mL FH A BIZPREE 1 min, ) 8 000 r/min L |3
FEB0 3 min, WEHL4 mL IEWR T2 .08 b AR
50 CAKB IR EL T, 1.00 mL g + 7K (1 +2) %
i, BERIR A 5L 0.2 pm AYEREFRI

1.3.2 @RS &k, WA (35 Z5 4 B 1% Ak Phe-
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F1 HHBILHERRERS
Table 1 Liquid chromatography gradient elution procedure

I 8] Py 0. 1% H /K ZiE
Time Flow 0.1% formic acid Acetonitrile
min mL/min aqueous solution // % %

0 0.5 70 30

4 0.5 5 95

10 0.5 5 95

10.1 0.5 70 30

13.0 0.5 70 30

SR S - IR L 25 B TR (ESD) , IE B R
T A 22 S i (MRM) 5 A5 137. 89 kPas flf i
K 41. 37 kPa; 5t R Ky 344. 74 KPa; 3 Bhm #4 = N
379.21 kPa; I % Hi 5 500 V2 F IR 600 °C, Wil
BTN E T SRR 2,

R2 LEMRESH

Table 2 Compound mass spectrometers

waw BET Q1 THTQ B 1] R DP TlfERE R CE
Compound Mother ion //m/z Daughter ion//m/z Dwell time // ms Declustering potential //V  Collision energy//eV
FEHEM Chlorpyrifos 198.1 106.8" 50 76 43

198.1 133.9 50 76 33
TCP 3,5,6 — trichloro =2 — 350.1 198.1° 50 58 25
pyridinol 350.1 97.1 50 58 47
=R triazophos 314.1 162.1° 50 89 60

314.1 286.0 50 89 25

Note:“"” represent determined ion

1.4 #iEaE B8R 7 229k FH SPSS16. 0(SPSS 24
Al) B A% Origin 8.0( OriginLab 23] .

2 BREHH

2.1 FiEMEREIRIE O 10.00 mg/L RYFEFEME TCP K =k
BEIR S R A AN 2225 FURE Ky v, A HAE AR b 35 10

554 0.020.0. 050.0. 200 mg/kg, ¥l 138 )71, 37 74k
PRI EALINRE , BT IR IR AE B (n=9) . S50
WI( 3 3) %05 1 0 3 AL TCP R = M 3 174 ez ) B 3331
2,10 Al 1 e/ kg, M 235124 10 ~ 1 000,10 ~ 1 0007
2~250 we/L, A1 R B AT 0. 99, [ 4 % Fy 93.4% ~
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99.1% ,RSD K 1.7% ~5.6% , [tk a] W, , %77 B Al LA [a) st
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#3 HiEMEEE(R=9)
Table 3 Method performance(n =9)

7N 10 pg/kg RN 100 pg/kg N 250 pg/kg
2 R o ot R Adding 10 pg/kg Adding 100 pg/kg Adding 250 pg/kg
o) . PSS i RSD RSD RSD
¥ P2y 4R Linear C lati Limit of . X . X o .
Number Pesticide name range Orrelation:— jetection Il Relative [l g% Relative CLES Relative
/L, coefficient peke Recovery  standard Recovery  standard Recovery standard
B % deviation % deviation % deviation
% % %
1 FEALIR 10~1000  0.997 2 95.0 4.0 96.2 3.8 94.3 3.3
TCP 10~1000  0.999 10 94.2 5.4 93.6 5.6 93.4 3.5
3 = 2 ~250 0.998 1 99.1 3.2 98.1 3.1 97.4 1.7
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Note:In the abscissa, number 1,2,3,4 and 5 represent milled rice,
rice,rice husk, brown rice and bran powder, respectively; The
different letters on the column indicate that the difference in the
level of 0.05 is significant,and the same letter indicates that the
difference in the level of 0.05 is not significant
E1 BAARRMIAS S TCP M=UHEE
Fig.1 The content of chlorpyrifos, TCP and triazophos in dif-
ferent processed parts of rice
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TE: CK FIR AR AL X I o] R BB TR 2R 2 RK 5%
(W/V) BACHESR T ZE3 5 81 3R 0.5% (W/ V) @ALES A Bk
KEF Q2 RN KB TN TR R AE EARR S RoR 7
0.05 /K-35 B 1 22 53 W 2, TR BERORAE 0. 05 JKF- 5% B
2 LE

Note : CK represents the untreated control ;cl represents cooking in the

deionized water;c2 represents cooking in 5% (W/V) of sodium
chloride solution;gl represents germination in 0. 5% ( W/ V) of
calcium chloride medium ;g2 represents germination in deionized
water medium. The different letters on the column indicate that
the difference in the level of 0. 05 is significant, and the same
letter indicates that the difference in the level of 0.05 is not sig-
nificant
E2 mMIMMBEEAPELE TCP M=MHHEE
Fig.2 The content of chlorpyrifos, TCP and triazophos in rice

after processing
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B3 FEAhEIRIpEaRih Lk (37 CHER)
Fig.3 Chlorpyrifos degradation curve in rice(storage at 37 °C)
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Fig.4 Triazophos degradation curve in rice(storage at 37 °C)
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Fig.5 TCP degradation curve in rice( storage at 37 °C)

WA 1) A% A A AT AR IR (EL AR J 3 [ it 7 % B A
(0.786 £0.087 ) mg/kg, fiff jil J=i 1) 5% B £ 24 (0. 657 =
0.090) mg/kg ] . ZMFTEAERFKM , ARIEHRURA AH T3k 5
RS, 5 EA B RGP, 0BRSS BFFTIA
o A RRE T MR P S BB RS A 24 1 5 B B
Wi RN R 2 BRI IR S AR 1 L Bk
B RESL MR RN B A A5 A 24 e i P4
3 &g

ARG, FEAE W AR TCP | = M 25 A 255k
B 2RO AR BRI N AR T IS A i A 25 5% R
o AT A 2% 85 TG vk W PR AR R A v T ST R B R A
FEEFREAT T RE AL B AR TCP | = I 14 5 P o 1 251K
TRBZEREAT o J22F N TR A5 R IR 45 Ak 24555 B 9 1
J1o AE 37 CREBRAIET  REAS 2 LR — MRt 1 e f i
PRI A — ) 2T e . e 4 CARIEAERARIT T,

T P REFEIAUR — KA ) PR A8 AN O, T DA I i A
AR T 5 B A 24 PR o i
&% 3k

[1] 26T5RE. Bhia /KR R A BRI ST [ T ] B Ae24,2012,11(1) :6 -
12,56.

[2] JERze, T, ey, 5. SR REEPuER IR S P R LS
BN FRAEEL AN 2 A [T ). 2R 581 ,2009,30(6) :
36 —40.

(3] e, s, X8 01, 55 SAHERE - PUSRAT — K TR A ikt
HIFE L 182 M 25 EE [T ]. (413%,2016,34(11) :1097 - 1105.

[4] Fz, =L, 5580, . F5T QuEChERS — J i AL IR e Fok R
PR ZG5RE [T ]. &1, 2016,37(3) 1276 —279.

[5] skfFEg, sk OB, 742, 55, R b Bt Ana ch IS iR R F A S
TS ). ERI RS ,2010,43(1) (151 - 163.



45 K25

W ORE A e Ty XA R ek B R W W ra 95

(6] REMAE ARER BRIAM 55, 5. KRN AR AL = B S 25
MRS R T]. ol B RE412,2010,29(5) 839 - 843.

(7] eRFobE, TR, kA Mk, . ZKAEH 5 IR A 21 PR S e 2%
RIS AR T ]. Rl R, 2008 ,41(9) 2678 -2685.

(8] Z=zenk, SNk, MR T, 2. N T A & R e 205 A O 52 [T 1.
BEE,2012,33(5) (315 -322.

[9] KAUSHIK G,SATYA S,NAIK S N. Food processing a tool to pesticide res-
idue dissipation; A review[ J]. Food research international ,2009,42(1) ;26
-40.

[10] B30, T2, 5K RA R, 5. T i P e i e SR R 25
HIERILT]. B E SRR ,2016,32(4) 1265 —270,276.

[11] LEE S R,MOURER C R,SHIBAMOTO T. Analysis before and after cook-
ing processes of a trace chlorpyrifos spiked in polished rice[J]. Journal of
agricultural and food chemistry,1991,39(5) :906 —908.

[12] NAKAMURA Y, SEKIGUCHI Y, HASEGAWA S, et al. Reductions in
postharvest-applied dichlorvos, chlorpyrifosmethyl, malathion, fenitrothi-
on,and bromide in rice during storage and cooking processes[ J]. Journal
of agricultural and food chemistry,1993,41(11) 1910 -1915.

[13] FLE0E 7SN T e A B e 2GR AR OB 9E [ D ] L
e HRERRERE, 2012015 -26.

(14] SKA. FERERE X IT e R ARl 7 MR ZG TR TR

[D]. dbgt: FRERILA:,2014:30 - 61.

[15] FHRATE, Z54EEE , NI, 5. NEGERREAETE A T A e & L1
SRR ]. BhRl#,2008,29(7) <78 - 80.

[16] T, B, Tk K, . RO R 2 i sl oT [ ] Lol
Rl,2010(4) ;331 — 333.

[17] G677, 7N B INEE S5 VA 7 SO R R R RS e 2
AR, T AR AR Rl:,2016,43(5) :135 - 140.

(18] HH7A, s, IR, 4. FESEITE IR KA R AR A T [0 1. Al
PREERIA7,2005,24(2) :289 —293.

[19] CACERES T,HE W ,NAIDU R, et al. Toxicity of chlorpyrifos and TCP a-
lone and in combination to Daphnia carinata;The influence of microbial
degradation in natural water[ J ]. Water research,2007,41(19) ;4497 -
4503.

[20] Wkt , AR DRI, A PR v - EE T TR S i ML R A 2
SyHTLT]. R 2008 ,41(12) :3974 - 3982

[21] 208, J5 10, BEEs. B iR & o ryse it o [T ] il
2007,28(7) ;138 — 141.

[22] i, 25500, 220, . Rk il B e ama s e (1]
FESihE,2011(4) (41 -43.

(23] X, R, 22, 4. SIS =2 N T Ui LR 2R R 5%
[J]. 22t Rl ,2009,37(6) 2694 —2695.

GG G G G S S S S O S S G G G G G G S G S G S S S S S G G GGG S G G S S S S S SO SO SO S Wy

(L5 90 1)

120¢ 100¢ 1001
E 100 ° E S0t z 80}
= gol #E s 2 s
g e S o0 60f o0 G0F
e & 60 He & He &
= = L ° = | ‘
Biol Eg0 550
% o y=-0.000 6x*+0. 461 9x +3.117 6 % | ®" p=-0.000 6x>0.464 Lx +0.539 2 g I 7=-0.000 6x7+0. 462 3x
20 2 20 2 20 2
. £2=0.992 £2=0.996 3 S £2=0.992 4
o 100 200 300 400 b 100 200 300 400 U 100 200 300 400
FIE BT AR F A BT AR FrA TR

The content of buckwheat
husk solid matter /| mg/L

The content of buckwheat
flour solid matter Il mg/L

The content of buckwheat
grain solid matter I mg/L

B2 FREREWI ABTS B mERERIER
Fig.2 The scavenging effect of buckwheat extract on ABTS free radical
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