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Abstract: A rapid method was developed for the detection of. 9 pyrethroid pesticides in aquatic products in this study. The matrix effects of
Ctenopharyngodon idellus, Carassius auratus, Hypophthalmichthys molitrix, Oreochromis spp and Penaeus orientalis on 9 pyrethroid pesticides
were studied, and the effects of matrix types, pesticids concentration and matrix concentration on the matrix effects were analyzed. The results
showed that the 9 pyrethroid pesticides had a good linear relationship with the concentration in range of 5.0~750 ng/mL (tefluthrin of 2.5~750
ng/mL, pemethrin_of 10~750
80.12.95%~116+2.45 % with t
0.164%~12:8 %,

effects ée in

Hypophthalmichthys molitrix and Penaeus orientalis improved the matrix effects. In addition, the concentrations of target analysis had a

with the correlation coefficients of 0.9996~0.9999. The average recoveries of standard addition were

tration of 5.0, 50 and 100 pg/kg, and the intra-day and inter-day precision were 0.272%~10.7 % and
ectively. Different five kinds of aquatic products had different degree of matrix effects on 9 pyrethroids, and the matrix

range of 0.906~2.45. The matrix effects increased with the increase of matrix concentrations, and the Oreochromis spp,

significant‘influence on its matrix effect, and the matrix effect decreased with the increase of pesticide concentrations. Therefore, the matrix
additive method should be used to reduce or eliminate the matrix effect to ensure the accuracy of quantitative result.
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Table 2 The intra-day recoveries and precisions of 9 pyrethroid pesticides in 5 aquatic products (n=6)

Fa & b &
adh AR/ (ng/kg)
EE/%  RSD/% EE/%  RSD/% EE/%  RSD/%
L AF B 102+10.8 10.7 1118.05 7.25 91.5£0.741  0.812
] 101+1.69 1.67 11443 .85 3.39 105+6.38 6.10
il L 113+5.97 5.27 108+3.90 3.60 1115.94 5.37
ZRAARI B 97.8+8.65 8.84 10143.94 3.89 101129 1.29
A8 102+2.39 234 111+5.41 4.89 103£2.19 | 212
RAFRF B 95.3+4.61 4.84 105+6.46 6.12 113+3.40 3.02
AE s 100+7.76 7.73 95.0+6.13 6.45 100+2.03 2.03
FURH B 108+9.18 8.50 99.2+4.50 453 91.3+4.82 526
B R H B 95.243.42 3.59 110+3.83 47 10 65
L A A B 80.8+2.81 3.48 88.1+4.44 . 95.5+4. 26
] 90.0+3.47 3.86 1074649~ 6.07 1114554 478
LT 87.8+2.20 2.50 107£373,, 7350 115+5.09 4.43
- 92.5+2.72 2.94 82.6£2.46 2.98 96.5+1.63 1.69
AFBE 81.0£1.74 2.14 98.0+2.94 3.00 111+0.960 0.861
RAAH B 97.6+2.28 2.34 95.045.52 5.82 98.7+5.37 5.44
AfHmE 89.4+3.74 88.3i3.\ 4.41 108+3.75 347
FURH B 80.7+1.72 2.13 90.5+2.35 2.59 103+0.503 0.48
BEA B 85.6+2.07 242 91.2+0.39 0.431 101£1.25 1.24
L AH B 91.0+£2.28 2.50 82(143.53 429 88.2+3.02 3.43
B g 97.843.11 3.18 99.7+1.16 1.16 108+3.39 3.14
il L 93.4 9 98.2+4.64 4.73 98.8+2.19 222
ZRAARI B 8633 86.8+4.03 4.65 89.9+2.71 3.01
E 91.942. 42 91.8+3.13 3.40 92240252 0272
AAFRFBE 84.5+2.88 3.41 89.8+2.58 2.87 90.9+2.13 2.34
RAAHA B 83:6:0.961 1.15 91.3+3.52 3.86 91.8+3.78 4.12
FURH B 87:7£0:623  0.712 86.6£0.484  0.561 8830312  0.351
BB 86.7+1.94 223 93.542.52 2.69 88.9+2.99 3.36
T SR
EE/%  RSD% =HE%  RSD%
105+7.66 7.27 92.7+7.62 8.22
BRI B 107+6.25 5.82 84.3+6.44 7.64
FEF) g 116+6.95 5.97 102+8.04 7.89
ZAARF B 104+9.20 8.87 86.747.36 8.50
AFmE 109+1.66 1.53 96.1+5.23 5.44
AR By 10742.86 2.68 114+5.08 4.44
RAF s 113+9.00 7.97 94.6+4.67 493
FURH B 102+0.76 0.751 83.8+3.25 3.87
B R H B 106+5.66 533 85.5+4.86 5.69
TR
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LR
L AH B 88.9+4.63 521 96.3+3.43 3.56
B G 1064.00 3.78 84.9+3.64 4.29
LT 10143.57 3.53 83.7+3.77 451
e 89.30.41 0.463 90.4+0.372 0414
AF B 50 98.2+1.14 1.16 84.443.07 3.63
RAAH B 97.0+4.59 4.73 84.9+3.73 439
AfHmE 91.2+5.44 597 89.5+4.58 5.11
FURH B 93.10.68 0.73 92.30.713  0.772 | 4
BEA B 92.9+2.96 3.19 89.4+0.951 1.07
£ AHA S 90.6+3.69 4.07 87.2+2.84 3.26
B G 101+5.45 5.38 90.3+3.59 3.98
LT 10124.05 4.03 86.4+3.20
e 90.4+1.04 1.15 83.1+1.55 .
AF B 100 96.4+2.46 2.55 85312367 277
AAFF s 97.242.96 3.05 84.8+120,, 142
AfHmE 89.6+1.96 2.18 85.1+2.08 245
FURH B 92.9+0.853 0913 84.4+2.60 3.09
B EA B 92.9+2.06 222 91.4+2.46 2.69
%3 9 PR chRBES R G TE 5&;5@ H l‘ﬂhﬂ*&’éﬂﬁ%} 5
Table 3 The inter-day recoveries and precisions of 9 pyrethroid pestici 5 aquatic products (n=6)
. 4 S sk
e WA R glke) EHCE % RSD% =R % RSD/% EHCE/%  RSDI%
-+ A H B 108+1.55 1.44 111+2.16 1.95 105+8.47 8.11
BORF B 108:!:6.86‘ 110+4.65 423 103+13.1 12.7
T4 B 11242751 . 115+7.56 6.57 1110903  0.821
ZRARH B 1014:1.34 132 104+2.20 2.13 108+1.04 0973
R8s 98.5+5.16 5.4 90.5+5.57 6.15 96.8+1.61 1.67
AARH B 10143169 3.64 111£12.5 11.2 102+8.45 8.26
ARHEE V, 90:5+7.53 8.32 104+7.62 7.36 98.7+0.553  0.562
FURA B 110£2.72 2.48 108+12.4 11.6 105422  4.03
BEA B 96.7+6.13 6.34 111+7.04 6.33 967100 104
LA HES \ 81.5+2.25 2.76 88.9+2.41 2.71 100£2.44 243
ﬂ5€$ 86.8+2.89 3.33 105+3.44 3.27 112+2.63 2.35
FERE 83.1£2.05 2.46 101+1.13 1.09 113+1.91 1.68
ZRAARF B 90.6+2.41 2.66 82.2+2.61 3.18 98.4+1.67  1.69
A8 82.4+1.51 1.84 98.8+1.46 1.48 111+2.88 2.60
RARH B 90.6+0.552 0.613 95.4+1.50 1.58 107+0.902  0.841
AFA B 92.4+6.96 7.54 94.2+3.67 3.90 116+2.45 2.12
FURA BE 99.2+1.57 1.58 89.6+1.26 1.40 104+2.51 243
B HHA B 95.240.152 0.164 90.8+2.65 2.92 102+3.97 3.88
TR
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BELER
-+ A H B 92.7+3.04 3.28 97.7+4.41 4.51 86.0£2.50  2.01
PARF BE 99.2+2.42 242 95.9+3.71 3.87 105+2.12 1.36
¥ 5 By 93.5+3.64 3.89 94.3+2.98 3.16 94.1£128  4.85
ZRAARH B 85.5+2.64 3.09 85.242.76 3.23 87.8+426 132
A8 100 101+2.63 2.60 93.743.47 3.70 91.6+1.21 1.37
AARH By 88.2+1.12 1.27 91.0+0.828 0.912 913125  4.09
AR HE 91.7+1.67 1.82 9224222 2.40 90.8+3.71 2.16
FURA B 90.1+1.12 1.24 104+4.10 3.93 8624186  2.53
pE AN 89.1+1.46 1.64 88.9£2.26 2.55 8974227 2.01
Fikéa RE
Hadh AR Bl ugke) B /% RSD/% B /% RSD/%
-+ A H B 112£10.3 9.23 95.742.57 2.68
BRRF B 113+7.62 6.77 88.4+7.11 \
B A B 105+4.29 4.10 97.7+1.17/ 41 20
ZRAARS B 1124435 3.87 90240327 % [ 0.367
AH B 5.0 102+6.25 6.16 107+1.28 120
AARFA 106+6.20 5.86 11248.79 7.85
L 108+13.8 12.8 101+7.0, 6.96
FURH B 100+7.22 72 88.2+2.04 232
R 102+10.0 9.85 91.6+4:40 4.80
A EE 92.0+2.56 2.78 103+5.41 5.24
BERF Be 102+4.88 4.78 81.6+2.77 3.40
T4 B 101+£3.97 92 97,8+3.27 3.35
ZRARH B 90.242.5 . 87.0+2.13 2.44
AH B 50 10043.8 )BL 80.142.95 3.69
ARE B 96.8£1.43 1.47 92.0:£0.248 0.272
AFA B 98.6+7.60 7.71 94.246.93 7.36
FURF B 93.6+0.704 0.751 92.2+0.799 0.871
BEH - 92.742.34 252 86.141.90 221
£ AH B 91.1£2.20 242 89.0+3.06 3.43
] l 101+3.92 3.86 92.2+1.93 2.10
L 100+3.12 3.11 93.7+8.48 9.05
= RERA 89.9+2.81 3.13 101£2.13 212
£ 100 98.5+3.15 3.20 88.6+3.71 4.19
AARH B 99.0+1.20 1.21 84.1+1.78 2.12
E 92.1+8.25 8.97 86.3+4.54 5.26
FURA B 93.6+0.62 0.662 99.4+5.91 5.94
B R 94.6+1.64 1.73 84.8+6.18 7.29

23 HFmm

231 FRAR AT 6970

A E)— HFRYDIEE (100 ng/mL) F 9 F3glgA
ZyfEdif, e, fiffh . BHEAARTER 5 FKEE
(RIS RN, o3 HT 2 S P 2o 33 S8 B PRI R

ARSCR I TR B InbRiRid g 7K i 2 A i
SRBGBS AR h [FIREE B AR S VIR RIS (e
TR B LR PP SN, (MED, 20t 1 3 A
R T JFA LA H A3 73 AT AR Xt S o UL (RIS
[Fl—JE (100 ng/mL) ) 9 FibRk RUAGRESRAZGAE 5
K i R AN R O RO, Herh L iR 2

275



MK EmBHL

Modern Food Science and Technology

2018, Vol.34, No.4

TR N, 1E 5 FKPE fh - A R
RUNIAE 0.948~1.00 Z 8], FALERTS =B A U
FEDSE 7K 7 i AP - R BN T3 22 2% 2 o RO 1) 5
. Br-Gamsanash, HAh 8 Fhsgld R AR IMAR
Tt 5E ) S M A AR5 N o — R R T4 I 1) 228 o A B T
1.05~1.21 ZJf], RIVEGSZE TGRS, HAL
TRt LI N R 52 58 o 2 SR IR S T
SRR TR e AN S S T P o RS R M K
{REE 0 B 0T 9 Fh A R AR 24 1)L 8RS B
i, HIEFRAE 0.906~1.30 2 [A)7E % A 3L 5t R
AF I RN AN 1.01, 17 G4 T8 i R )
RN 1.86; XU SRS RE R AN IL B 2.45, Bk
A T i £ P SRR TR R NIA F) 1.88 DAL ARSI
AR S AR A B AR 2, R 22 UG bt
I 2V SRR 5 BT o 22 T S R &5 SR 52

Y mus mes oyie our oss
. 25
Z 20
’_gﬁ.
AR
11 5 AP e 9 FMREERARATS (100 ne)
B

Fig.1 Matrix effects of 9 pyrethroid pesticides (100 ng/ in 5/

aquatic products extracts

232 RIS F

KRS Ibrizs, EEB A T2 AN ]
KRG E (5.0,.10. 50. 1 00~ 500 11750 ng/mL)
X BEJFBON o R 5 FHANTEIK = i ik

RBERHE USSR
ﬁgi 1 IR 5 o AT
AT SERRHE MR T FOROSE S TG 2

7. [44.45
TKPHEL,
a 5. +5.0ng/mL  +200ng/mL
B + [0ng/mL - 500ng/mL
w 4r ~50ng/mL & 750ng/mL
E 3t = 100ng/mL
ol
0 1

e sain
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b sr +5.0ng/mL  +200ng/mL
L) =+ [0ng/mL % 500ng/mL

m 4T +50ng/mL & 750ng/mL

E = 100ng/mL m

%

AR/ ER
C s5¢ +5.0ng/mL  +200ng/mL
fik £ =+ [0ng/mL - 500ng/mL
2 4r +50ng/mL  &750ng/mL
=

ALV EA
d s5r *50ng/mL  +200ng/mL "y
+10ng/mL  4-500ng/mL EE[500]
w 4r  =+50ng/mL  &750ng/mL
Z 5| g 100ng/mL
g 2r
=
L
0 1 L 1 1 .I .| -‘:\ .I 1
SRS
S %“.—" & @:}- .{é%. ‘?" .Q?- &
ALV EA
€ s +5.0ng/mL  +200ng/mL -
41 *+10ngmL  2500ng/mL SLl
= +50ng/mL & 750ng/mL
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