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E NI AR B Rl PR 5 35 A KURS: , et /N 1 S AR ] 5 i 9 3 (1.50,100 pg/mlL)
WA 2 (7T BT TR PR R S ) | 3 3k 8 57 19 DI-SPME/GC A& J5 B2 0 2 /)N 1 SE B AR 245 5% B8 K F- , I e A
A3 Pk 5 3 (A ek R 7K K TR KK RN ) A AT o G il 7 & R B ) X /N FA 3R 25 3% BE Y
FRACER . SRR NASR S i SRR ER R AT B i R e 24 v R N SR TR S 5 AR TR Ak B ZH
4t 2 C S M2 DRI BEM 25 (P>0.05) ; B 500 5 IR & i 5 25 (4R He 38 e 18 m s Fe
15100 pg/mL AU ZF 2 E BN . PEVSTITE VEXT T 3Bl 24 39745 R A1 R BRACR , Bk IR A R OK R AR
R BRI RK AR e 2 . A THTE AR e M 22, 2 BV ) A e, 3 R0 AT =X 0 B SR 4 42 94040 L |
60 ‘CHZIELFN 100 “Cifl 7K 5 0 53 FE M) J2 B B, 1 2 B0 B8 IH o B8 o2 B B WA 1) B3 (76.97 %60 ) 5 X IR Ui
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1 MRER=E
1.1 #MR5iKH

1) /N £ (Brassica chinensis 1..) #—F H Y1.75
T 3 S MR e 220 PR 7E IR R IS L OB R S R Y & AR
W B ERREKAT 3~4 M RYA I AT
B L B B 8 3R - R AE P 4kl s 1~2
JAl G F R 2, il

2) FEIAN . CNF I EE SR A E 25 4R A Ak
AR BR A ), 3 R o b st . g K 35 4 4l
Ko AR 2 E TR TE (7556 AR R 7)) W B 7k
JRIBAE A BRZS |, B A M (99 20 ) FH 38R
PR (99%0) 1 A i IR AL RHE A BR AR . B
FEMEARAE S (99 Y0) W F g BT Rr T AR AL BHE e A7
PR W) o e BRI 56 WY TEC o A 7 R 32 TR 5 R 24 1
W T/NE SN2 .
12 UFE5EE

GC-8850 RIS AH €8, 33 A 45 ( L~ Jiff 206 0 25
ECD) , 1L R & B B 4T A T A7 BR 22 7] 5 GC-8850 & 4]
SAHETE T AR WL R/ 55 B TR R A
SE-54 BAIEH (30 m X 0.32 mm X 0.25 pm) , 22
TR R MR AR AR CT-1 A AR E
i, BB AL E8 A7 BR 23 7] 5 [ il SPME FA4# .
58 pm H FE PR IR -— £ R -N - s LML g e il £
FL 43 F i %5 B3k (methacrylic acid-divinylbenzene-N-
vinyl pyrrolirodone mesoporous molecular sieve, MAA
~0-DVB-o-NVP@ MCM-41)Z% 3k [ 711145

DA 4l &SR, % 1.0 mL/min, 2550, 095
MPa, 55, 0.065 MPa, B 0.075 MPa, 5 Jit #hF
IYWEE R 41, B 0.5 nA L B  WIERIRE 100 °C,
L)L 20 °C/min FF & & 180 °C, L 10 °C/min F} & &
240 °C,5 °C/min 7} % 260 °C, £#4%F 10 min, #2745
PERE TR 280 °C, ECD &I #8151 290 °C.,
1.3 REHE

D/hESE2y . TR A ISR (75% 7]
TR R ) F2 8 14 000 A b A5 5 K Bt il v, 2 S8
RIS A A o ot T 7 BB B VAR 2R 50 pg/mL 1Y
W, T /NE SR 2 . YOS U AT LS
2e A/ SR T AT, S A A 40 AT

2) B % SPME #4F . 78 10 g/INHZEEI Has
50 pLARZGIEAR (A % 0.5 mg/mL #5501 mg/ml.,
I 1 mg/mL) #1454 15 min iR ), 4 “CUKAR L
B 12 he HL10 g Bl il & A bR 21 3% 43 % %5 10 mL %

WO, InARE T, 35 BMEE . 76 1200 r/min 9
HEE TR 22060 min, 2SS , B 2 Gk T Al
KPR EEYE 5 s, SR JE T 280 CHY GC MR 1 i T
10 min, 0 58 58 5 DL R -DI R (R LG 12 1D IR B
FIVE Ak 1 min, PR TG AR AR B A HCK
1E 280 “CAfte 5 min, 4kEE 50 H1 T — R d

3)EFEARFR A MIAE o 7K 43 i 0 < S I
NS o K R i DD B B, 7 IR
THEAE N 105 “CA T 30 min, 75 ‘CHET Z1H i &,
N5y 2 — RV HEH TR,

W JFORE 5 AGI RE SR 3, 5- Rl I K A R T
AR A S R E RS DR, 5%
SN/T 3926—2014HH O #L & TR EMPEAR S
HAIE S i) 4R C R 2,6-—
SHEIH E B E , 2% GB 5009.86—2016¢ & i %
S E AR 0 TP PTIR IR B ) s 2 MR
I SR ACZ AT, 2% GB/T 5009.83—2003
CEMTSAE N ZRAME ) LA 4 & R E L
ME , 2% GB/T 5009.10— 2003 HE 25 £ 5 b7
YE IR ) s B T R A IE < R RS T AL TR AT
FE A AL B 55 5 R B ED T A % 2 B0 %, i 75 i
AR TS He ki o),

1.4 HE#SPME/GC AEEISEN

K FAMRZE R, 43 BIBCH] 6 414 25 TR AR , ot i
e 43531 24 0.001.,0.005.,0.010,0.050,0.100 A1 1.000
pg/mLo 43 IHC 10 pl AN [R) 03 & Wk S IR AR 2 10 g
NSRS R S E AR AR R, Hodr,0.05 pg/g 1Y
BRI RE 5 YT AR AR E I 22 (RSD) o AR5
38/S (8 M b 23 11 o AR HE R 25 , S S A IE it 4%
AR SR AR 5 Bk B9 K HE R (LOD)! . & i R
(LOQ) 2y Z M Bl P 1 e IR A i 7K P

K FH AR AR AE 5 H 5 DISSPME/GC J7 1
MR, TE2S /NSRS T 2 SIS N 45 4R 25 e M
BR34BT b, 7 S5 P 19 A6 B 4% A
T EEWE 3R KB AREf A3 1k 24
R SROF- I E I RSD FUMAR EISCR
1.5 RIAIFIT

PRI 4 ZHA AR /N 3, Horb 3 4 it 24 o
e B YA 100,501 pg/ml., 1 0 ANt fin
REHE R 2 FIOATHRA . W25 7N A TS A
FGE G 3R A2 IR G . T2 7 d IS /NS
KA [T HEA T B SR LA I E
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1.6 FkARXIEIT

BL il 50 pg/mL 4R 2510 A W W, X5 41/
PEATHEZS o WE2 2 d J5KE/IN ISR AR Y Il 5050 =, X
20 g /NS, A3 R HER /K (5% B 48 L FRIK K
(5% /NRFT) K 7K IR0 15 min, BT BhK widk 3
K, AR . 20 g /INFISRE, IR il R 17 G 5K
PR 3 min, FEH] A kK #FEE 3 U, B 1~2 min 270
IR AT DL A, [ SR BT R L AR B RE B/ <
AR Tk AT A 2 5% FE I
1.7 EFAREIT

el 50 pg/ml B Z5IR AV W, X F 34l /NF R
HEATIEZY o W2 2 dJE /N SR A M SR,
KK e, 20 591 2R FH AAOK 92 82 (RREADLE VR i S i T
()28 ) o K A R SRS ) | A8 B D
B BE H #0038 1 =X/ (S A T 2

100 “Cfs 7K & « HEBfA FR HUIE 25 /) /N 132 50 g, i
A2 LK 9, 2 3 min, Wi K5, 7l .

60 CHRIK 7215 - MERA PR BUI 24 147N F1 3 50 g, i
A2 L 60 CHUK HFRE 3 min, Wi 7K 43, 7.

R FHID < WA FR UG 24 1) /N 2 50 g, AT

Fyrh D, BHP 3 min fEEF Y, $8E T REMAK AR
1.8 HiELIE
RIS EHE WA AE UL, 4928 3 Y i - 4 1E .
B 4E Ab P % ] Excel F1 SPSS Statistics 26 A4 7E 17
A*ﬁ , 2 Bk H Origin 2018 8 fF . R ANOVA #
1197 2000, W E VDT 220 Wik N LSD, a=0.05.

2 GBR5HMH

2.1 SPME/GC Fi&E& i 5 EMm

B 4% SPME (A AR 25 402 22 BORLEE 60 °C,
A WU [E] 40 min, Jin 4k & 2k 0.2 g NaCl, fi# W i B
290 °C, W B[] 10 min, L S&AE T, BL]— R 51
W EE B IAREE & A 2 S A it 20T 7% %8 SPME/
GC Ik i) RALE RGOS % 25 R 1,

3R A 25045 LRk Y Rl A7 A R4 IR 2Rk 5%
Z U ZB R T 0.99, 3R R 25 K L FR (LOD)
H 1.35~6.77 pg/kg, 7 £ R (LOQ) 2 4.05~20.33
ng/kg, YK T 16 5 A K Bk BR BR 1 A fE (GB 2763—
2021) , SE A RETH AT ZE5K o 5 W &5 ) RSD
T 3.43%~11.03% , FRUIZ 7 kG % B R AT

F1 SWMRAMEMELE KUHR EERMBZE
Table 1 Linearity, LOD, LOQ and precision of 3 kinds of pesticide

. P 311 FE R/ AR BRED  FORIRER Y/
LMV HL/(mg/kg) LM PE R
ST Analytes % . merke . R : At?%[ (ng/kg) (pg/kg) %/% (pg/kg)
Linear range Linear equation R ) .

LOD LOQ RSD MRL
R Chlorothalonil 0.020~4.000 y=1X10°z +13682 0.999 7 6.77 20.00 3.43 5000
FESEM Chlorpyrifos 0.004~0.400 y=5X10°2+127450 0.9921 1.35 4.00 11.03 20
FLJE Fipronil 0.004~0.400 y=1X10"x —109921 0.999 6 1.63 4.00 4.78 20

VEa e KRB IRIEE S % GB 2763—2021, Note: a.Maximum residue limits refer to GB 2763—2021.

IR A (] S 260 B8 E Ty 9 0 o R, &5 R
W 2, T8 3R M IMARAKE T, I 2 0 b
A1 % Hy 81.35%~113.98% , RSD<<14.77% . [l 1
4 DI- SPME/GC J7 2 22 /7 1 3 v 3 R Ak 25 1)
gk, T Z R T 3 MR 2y R, B
B BEAR B R H B R A v Y R

N5 AR BIF 5 ST ARSI v 45 L At SR v R
DT R, G5 SR AN 3 s . SPME £ R M 8%
T QUEChERSs | LLE DL R i 1A 4 fo 92 85 B S5 AR
T R R R I~2 RO R A, H
NGB AT B R, B O M AT B
), J2— b o 8, ) ARG DN B R 5[] Fof A F 5 A ST 9
BAH HGF A D7 T T, LA AT S kv L AR
(A Hh B B s i PR R 42 A2 1) RSD LA K B ARL (Y [
W, A A T B, i Ak 3D R AR )

x2 MiNBESRBRAGHERERBEE
Table 2 Recoveries and precision of pesticides in spiked

pakchoi homogenate

MR 25 i/ POE TN
o b it mr/y Tk
Analyte (me/kg) Recove i/ %
Y Spiked content v RSD
0.020 113.98 1.15
[ERERT)
. 0.040 104.63 13.02
Chlorothalonil
4.000 81.35 6.68
0.004 113.52 14.77
RESLI
. . 0.040 101.46 9.61
Chlorpyrifos
0.400 110.20 13.47
) 0.004 91.91 7.65
AU
R 0.040 83.14 10.43
Fipronil
0.400 99.84 0.31
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Table 3 Comparison of the proposed SPME method with four methods reported in literatures for
determination of pesticides
SRR G S X
Jrik B Sty AIEES gy MRS RIS e
Methods Matrix Analytes (me/kg) ? (ng/ke) (g/ke) RE/% Recovery Reference
) ’ Linear range LOD LOQ RSD
= 2 i AL e 2t
CGY-immune N ﬁ*gﬁlﬂ %l‘?ﬁ{fﬁ 0001~ o B 350~ 8210~ 0l
chip Cucumber Orpyrios an 0.142 : ' 12.80 120.80
other 9 pesticides
QuEchERs"- Sent TG M HAC .
HPLC-MS/ A Fipronil and its me- 001" =0.999 0.30 100 130460 o0 [11]
Tea . 0.020 98.00
MS tabolites
S T g
NIPREORR e im0
Mg 3% Chinese Ffc2 Chl .
LLE-GC/  cabbageand  ° 0 VPR 0010~ 0.001~ B oo Moo~ 8200~ .-
ECD  other6kindsof € Oroem 1.000 1.000 ' 14.00 114.00
and other 4 pesti-
green leafy veg- .
cides
etables
Microwave
Treatment TRA TG 0.000 5~ - B 77.50~
Gas Chroma- Onion Fipronil 0.050 0-998 150 312789 123.50 [13]
tography
REFEML T TR R KB
DI-SPME- UNEPS HI% Chlorpyrifos, 0.004~ 0.998~ 356,77 4.05~ 5.31~ 81.35~ This
GC-ECD Pakchoi chlorothalonil and 4.000 0.999 h ’ 20.33 13.90 131.50 " ;:
fipronil B
400r ] T, 5 CK AU B AT 3 122 5 (P<<0.05) .
Chlorpyeifor, = o P 3 AT WL, CK 411 pg/mL 1 50 pg/mL it
- Fiprondl 6 41 A0 RLEF 2 7 ik OE 3525 5, 100 pg/mL 411K
= 200 Chlorothalonil HLLT 4 7 i BB 1 (P<<0.05) . 4% kb B 20 1y 2%
z BN R R (P0.05) . 5
ij CK A1 He, oA 2H 985 & & 2 B AR S 38, o &
cl i 5 B S B N s R A 4 (P<<0.05) o i 1A
. . . |Th§b‘ﬁ[‘“k| 4005 CKAME, 1 pg/mL .50 pg/mlL i
GO 5 10 15 20 25

M i)/min Time
C1: Jinks %+ Spiked concentration ; H B i Chlorothalonil 0.02
mg/kg; # FE 1 Chlorpyrifos 0.05 mg/kg; % M % Fipronil 0.05
mg/kg.
E 1 DI-SPME/GC
Fig.1 Chromatograms of DI-SPME/GC

22 RHAIMPMEAFEFRRIFN

B2 587 T AS TR B2 AR 25 5% /DN 11 308 35 40 1)
. 5 HABAAR L, 50 pg/mL ZH B K A3 A5 BT BEAR
(P<<0.05) . 4R C & bl i vk B2 28 LA TR
], (H2H [R) 25 5 0F AN B 35 (P>0.05) o i J5i b & i
5 CK 4 L S8 s BEA%, 4 41 2 [ 34947 35 Pk
225 (P<<0.05) . AT 8 T & ik 2 BRI 8

100 pg/mL &b B 21 19 1 R &h & &= R e RIS
T By (P<0.05) o
23 FRAXNNMNAFERGEBHHIT

FH L5 TR, PR VAR R 2 B R TR A R R
el RBRFEN 99.04%  BRAKIR IR IR Z , BBRR A
98.63% , F R /KIZ L YK AR i FNER 7K I8 3 B 25 Bk
Rk 90.02%6 . 85.51% F162.43% . Xt T 5z AL
T R K R 58 B ROR B i, bR 44.84%4,
HUCN I Z2 553 39.17 Y0 5 e R /K A SR K 1)
TR R U A, 50591 A 18.95% . 17.15% F118.33 %
Pk V& R SR R R AR e, BBRR
87.23%, Eh7K K Z 84.91 % , eIk /K B/K A F Sk K i
FBRIF0 R 74.01% .66.08 %6 F112.34% .



244 LRI I NI <3 4 841

[1/K%> Waler conlenl O X .
T Prot
100 AR i Reduced sugar 4100 . 05 %’?‘gf I\/Oitzl:ﬁn 0 25
a a b a ?o z AL N X

G T &
= sof 180 = = 20f P 120 =
£ = L + ¢ E
: = : E
S 60H {60 = = st d {15 =
k5 —_ X —_—
A ;“ b a d ¢ < BT T;;E
E g ~
< 40r 7 7 ? ?-40 £ S o 110 <
& & i b
) 4 : #
N 200 20 = st {05 o
= ab a b ab i

%

) 0.0
0 CK T1 2 T3 0 0 CK TI1 2 T3
AP Treatment AFH Treatment

CK.T1.T2. T34 5t EEZs (X IE4L 1 pg/mL .50 pg/mL #1100 pg/mL 41 ; R TR R AR RAL B 2 ) 45 50 0 &2 R . CK,
T1, T2 and T3 represent the blank control, 1 pg/ml., 50 pg/ml and 100 pg/ml. groups, respectively; different letters represent significant
differences of results between different treatment groups.

2 HEMARRERGI/NEFAD EEEAUREERC. EERAEB HWTIM
Fig. 2 Effect of applying different pesticide concentrations on the water, reduced sugar (A) and vitamin C,
protein content (B) of pakchoi

I £F4E Crude fiber , )
A2 % N & Carotenoids 1.2F :IUB Calcium 7120
20k a a a a |5y 2 A Phosphorus a
g b
i 7 7 7 7 : 1.0F . 7 Z %— 100 ,
e 15¢ 115 % s ; —E
'g (./ 5 0.8F 480 =2,
3 = £ g
= X C 2
A B ;_D B fa\n 0.6F 160 =
¥ 10} 110 = = =
= & E =
N I b I 2 = = 140 2
S sl b J 15 = - ) &
e = 0.2} L ab c 2 loo ®
0 0 ) 0
CK T1 T2 T3 0.0 CK T1 T2 T3
AL ER Treatment AEFR Treatment

B3 HEMARERERGINAFHESLE KHE PRA RS BB EENZI
Fig.3 Effect of applying different pesticide concentrations on the crude fiber, carotenoids (A), calcium and
phosphorus (B) content of pakchoi
I H® T Chlorothalonil

AL Chlorpyrifos
120 B i HUIE Fipronil

o] IL ]L

o0
(=]
T

2%

TIXXZS]
R

35

RIS

o)

X

%>

0%

7
K

3%

R

RRRKS

72
X

%

%,

R

fil§ {2 £/ (mg/g) Nitrate
.

IS
o)
T

R

2

%!

3%

%

7

%!

3%

%

%

R F 1R I% Removal rate
D
z

%,

X

%

%!

20 »2:1:5

CK T T2 T3 o | | 7 /§
Kb Treatment Fkk  FHhK K VRUA VEAOK

- N — s e Tap Salt  Alkaline Detergent Rice
4 MEMARERERAI/NEFESH water  waler  waler washing
FHER R RO RSN WPk X Washing method water

Fig.4 Effect of applying different B5 FAEEHRTRERRERBHUNE
pesticide concentrations on the Fig. 5 Comparison of the effect of pesticide residue

nitrate content of pakchoi removal by different washing methods
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24 EERAXIPNAERAKBHZNE

H & 6 AT, 60 “CIZTE 100 “CA& T MR B kD 3
T 20 B BV YA 0 SRR AICR , SRRy
2R 98.02% .96.79 % F1194.82 % , Z W 1 B s H Huka
TEMERE WS A . TR T R SRR, 60 “CIRZ LA
100 “CA& B 2 M2 ATy X RBE I B KB/ SR
FRACIEAR R , LB R 5 3 R 3.18 %% F119.38 %% , i #A4iHh
Bon EBRFRRT T 76.97% ., B Z 60 C2
R 100 °C 2% W A AR ol B KD 1 R BR R 4 B A
49.56% .67.76 % 11 82.68% , 2 B R bifi % Jin TR
F18) P v T3 o, b Bty B e i R ) 2 ik R Ak
Rt

[ A 1#7 Chlorothalonil
120 #E AL Chlorpyrifos
B LU Fipronil

100 + 1 _I_

0
o)
T

=)
o)
T

IS
o)
T

A% 2 5% 1% Removal rate

N
=)
T

=)

85

Pl # kb
Hot oil

stir-frying

JEAT 7 28 Cooking method
E6 ARZEAXNERREGHBIRIILL

Fig. 6 Comparison of the effect of removing pesticide

60 CZ 100 CH W
60 C blanching 100 C boiling

residues by different cooking methods

3 i #

it P AR 245 23 68 /I8 P SR 37 it Jo 3 B — 7 52 T o
B TRl 5k i i 24 J5 e Y R S T s R AT D
PR AT BB AE TR0 A vk 5 (1 g/ mL) 4R 245 1] LLA A /N
FISR AR HUE AR T/ F SR AR 1, l0d Il o5 i
AR, 5 EWE M R AR -8, e
VR 242 (50,100 pg/mlL) AT RE S B IR AL W 1Ak Py 1 °F-
BRI S AR R . A E A S
eI BT, 5 R A g 2 R — 5
ATRE R T AR 2538 5 /)N 1 53R B T2 B 48 i
Ji 2= T BOH TG P A D5 A RE 0 BTG, 2309 PN 7 A R
S 1A H R N SR 0 AR R il P T R T
A HEE, PR, AT R U A A BT R AT
PR 1 W A A R RSB 0 E ) o, TR
24 JoT i VA S AR S 3G N 23 ] 5 AR IO P AR P B
Jot A1 A B AR SN A R S xR

HH LG 38 2 SR I BRAR O, th TR 2 80E AR
fERa Y b 2R RE ), ST Y wE Bhs E
FOE SR , 1 W) G R AR Tt A 2 2%
U D X Rl % T LA B ZE BT ) A AR 2 4
R, R A SRS T, L R AR SR
TRTE /N S0 i R AR B3~ W AL 3 e R[] 38 i Fy
AR AR, 2 Z RS2 i v (100 pg/mlL)
A 25 0] g 2 5% /0N A SR 7 A — s Wl AE A D R
R SR ) 75, S BOR ERER A0 A B

AL e 7 2R /N SR 25 55 B i 0 2 SR 3k
B, PRV R X 3 Fh A 25 34 R AT 1Y) S BRASCR: , Bk 2
WAV K KR AR LS W AR . AW 5
HERERN S5 RN AR A T P 5 o TR VR
KK B K AR R . Hoh BEAELR T LB
2l , FLWR TR Mg 45 #4 rh il I 1 A% 19 2 A H,CO™ B
AW RRE BB ISR IR TSR R,
S E DU T 1) -dacvi S AR S A O s 2 A A=
T KK RIRZK ) 25 BRSO BT o e SR BR T S22
PEZAb I A TS 2 1 6 0 A B, A R T
ff A2 4y F I REAR B S8 3L b i R 25 . EhoK
XoF JEC UG 1) 25 B S SR e, 6 T I R B AT
(8 VR I AS B 4, 5t PR AT 8 2 3 U ) & 32 1A
B oK T HAh 2 Pk 2, 2 468 T IR
M) 5K

KT AT 7 26 /N I SRR 2 5% B 1 s
60 “CHZIE . 100 “C& W i B 3 Fh s 4T 07 XX F
TR R R A 04% U b X T EEsT
60 CZ EEHI 100 °C & B 19 25 bR 26 43 5l oy 3.18 %% Hil
9.38% , M B AP 1) K BR 2N 76.97 % o TR 2
() b TF Bk e — e FE I R T R A LR R,
TERCR IR B3, I B PR M LA R G i IR e 1k
T BE I AN 25 M 7 AT L R R B R (H AR
FIED A S 4 T R MY BRI R AT
FRIE B /K A e R 4.77, 8 T 3R NE PR A By
[T, FE LM B R D R B T A 2 A L OF B
FE AR I = T 5 AR T AR R BEAR T /N
SR ARSI A FR B . X 5 SOUR S RIS 45
— 3. RN G IR R AT B R B
Ry Rk 49.56 %6 .67.76 % F182.68 %6 , Bifi 45 i B 1) 7+
R BR ORI N, A, SR ) TR AR
Yy S5, AR RS B B S B AR R IR SRR T
JIg, WG 0 e [R) VE FH A 2F 7 9 G B B 0 e Bk . A
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T BT 3 BhA 25 B B i L B R B A
] REAT AR 245K B /N R LR B O

Li LTIR AR 25 38 X5 /N 3EE SR TR —
TE A, AHH™ A S i B AL A fp it — 2B T, B —
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Effects of pesticide residues on nutritional quality of pakchoi and
removal methods of pesticide residues

SUN Xin, CUI Ruixia, ZHANG Xiaofan, LI Xiujuan

College of Food Science and Technology, Huazhong Agricultural University / Key Laboratory of Environ-
ment Correlative Dietology, Ministry of Education /Hubei Province Key Laboratory
of Fruit & Vegetable Processing & Quality Control, Wuhan 430070, China

Abstract In order to guide the consumers to scientifically reduce the risk of pesticide residues intake
when eating fruits and vegetables, the effects of pesticide residues on the nutritional quality of pakchoi were
studied by applying 3 concentration levels of (1, 50, 100 pg/mlL) pesticides including chlorothalonil,
chlorpyrifos and fipronil to pakchoi. The effects of different washing and cooking methods on removing pes-
ticide residues in pakchoi were compared. The results showed that the contents of water, soluble protein
and nitrate all decreased firstly and then increased with the increase of the application concentration. There
was no significant differences in the content of vitamin C and carotenoid between treatment groups (P>
0.05). The content of reduced sugar, calcium and phosphorus increased firstly and then decreased com-
pared with the blank group. The content of crude fiber in the 100 p.g/ml. group increased. The removal ef-
fect for the all three pesticides was in the decrease order of detergent, alkali water and rice washing water
soaking, and salt water and clear water. The thermal stability of chlorothalonil was poor. The removal per-
centages of three cooking methods for chlorothalonil were all above 94%. 60 ‘C blanching and 100 “C boil-
ing for chlorpyrifos had lower removal effect, while hot oil stir-frying significantly improved the effect of re-
moving (76.97% ). For fipronil hot oil stir-frying had the best effect of removing (82.68% ), followed by
60 °C blanching and 100 °C boiling. It is indicated that pesticide residues have a certain impact on the nutri-
tional quality of pakchoi. Detergent washing, soaking in rice water and alkaline water, and hot oil stir-fry-
ing are effective methods to reduce pesticide residues in fruits and vegetables.

Keywords pakchoi; pesticide residues; nutritional quality ; washing method ; cooking method ; food

safety
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