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Abstract: To effectively remove the pesticide residues in Lycium barbarum and improve food safety, in this study, subcritical fluid
extraction technology was used to remove 7 kinds of common pesticide residues such as chlorpyrifos, cypermethrin and carbendazim. The
effects of different solvent types, extraction temperature, extraction time and times on the removal rate of the pesticides were investigated. The
research revealed that the optimal extraction conditions for subcritical fluid removal of pesticide residues were as follows: extracting agent,
butane: methanol, 2:1 (W/W); extraction temperature, 30 ‘C; extraction duration, 40 min; extraction times, 2. Under these conditions, the
removal rates of carbocarb, cyhalothrin, cypermethrin and chlorpyrifos were 95.53%, 92.73%, 93.58% and 93.41%, respectively, with the
removal rates of imidacloprid, carbendazim and fipronil as 86.61%, 89.04% and 89.59%, respectively. After the treatment, the loss rates of
polysaccharide, betaine and water of Lycium barbarum were 4.50%, 4.41% and 0.54%, respectively, indicating that the loss of active
components was small. The subcritical fluid extraction technology can reduce the pesticide residues in Lycium barbarum not only significantly
but also non-destructively. It is a green and environmentally friendly method for the removal of pesticide residues.

Key words: Lycium barbarum; pesticide residues; subcritical fluid; extraction; removal

E[BE W

PRE, 325, X B0 A8 M AU A AR o R B A PR AR 25 B 0] AR B H,2022,38(1):329-335

SHEN Yinan, WANG Yun, LIU Xingwen, et al. Subcritical Fluid Extraction for Efficient Removal of Pesticide Residues from Lycium
barbarum [J]. Modern Food Science and Technology, 2022, 38(1): 329-335

¥ikc (Lycium barbarum) {EN—FES 24541,
HAEE R ETUR B, PIRP. ekl
WiFsEER: 2021-03-17
HEWB: ERESHEITREE (2017YFC1601005)

YEHET: B 1996, &, HiLsTE, MstaE: RAEMRAKE,
E-mai | : 2387216253@qq. com
BREE: HRE (1977-), B, L, ZRESETEM, HRAE: &

REMMEE, E-mail: yangjg@scut. edu. cn

A AA EEEM . TR KR
th 53 S22 E B T S B R, A ERE
AR AU SRR AN, AR
PRI R H R R, ™ EE R L B A
Z4mo FIRTE AN 1 AHCE SO 2GR 255
B IR EEAT 7 E, FRETE 2015 FRi (Z8t) S5 007
HOBTE TS TR M RO GEZE ThEERIAR Y
ZHRBENEE", UL 33 Bk T M AR T H

329



MK EmBHL

Modern Food Science and Technology

2022, Vol.38, No.1

Bl E AR TR RO /1 H 2 i K, vkt &
2 AR 2R B Il LA R

HAT, ST Modd S5 2 A 2% B8 I 7 vk 2
BRI, AR, B, R
KRR B AR AR 25 153 AR L ZR 1, (E8 AR
AN A SR B 2 R EL 1) 5 G il
Y, A R AR 2 5 B T R R AR A 3
N TR RS R G KT o b FEY, BfA
), (HRER TR B R, HoA A
Y2k, LA A Y 2 A . WER R A
GUIIRETEGE S MR TR B A 2 VE R PR, Xy
BEH FHERARE . S mAmidugRzs®; Bt
FNAEARBIG FERARERE AR (SFE) FFiaH T4
29K R RR, e R YRR SRR DL b
AR B R R R SRR R 2 43 11, (B2 I
SKEEAEIE JIVEEIN 15~30 MPa, EU L% & A Kia
ATRERE R, AN TR Tl Ak =t

TR AR A A s )2 IR /IR, fE
REBGHAT G FRAS, SR ARG B 5 1035
BEMERIEARYE, WA B B b T
HARMEIR VS FIFE 20~60 °C, K 7735 0.3~0.8 MPa,

WO OB T PRI By i A 5, & — PR R
WREZ A MZERY SR, BAre sl vz R H g
U1 w e =Y, B AR, TR AR 25k B
A K, B2 7 R BR T e A K 1,
et RO R 2GR BRI, T T 2 AR
PR PE R o 7k BRI P SI0 s S P e A
Wi bR NS S A NSRS, AR, EEERUE
714 8 MPa. 65 ‘C FAEEL 120 min, &R N 2.94
kg/h HIZMET, WJLP7E2MF p-HCH. op-DDT,
%f TCNB. pp-DDT. DDE i3 KT 60%. AL
BRSSP X EESEPHT TR, (H AR
IURTH 2 NS aHLEAR AR . BT h2itt
PSR R 2GR B 2 HARPESR %, TP B
TR FAE R BRR AR R 2 2 R B — 55, %) B — b
Y, BRI 2R IR . R
IEARSEG DA R 25 M HAC R kL, IS A A R AR
L T PR FERR A 2 (BRI AR LR 1D,
RAREGRERGH T M L8, CASGERRGIMNE:, ¥
KBEBRARZGRAIETEE, TRFTH AT 1Z 7 PR 24 i Mt B 2k
B, DVESGEHERE)T BRI G A A b
2R 2R B R TV

R 1 EMAERGHIERICMER
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Fig.1 Effect of extraction solvent on pesticide removal rate
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Fig.2 Effect of extracting temperature on pesticide removal rate
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Fig.4 Effect of extracting times on pesticide removal rate
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KT FB B ot ok ZHER AEHE ARARAR AfFE Has
AR E(mgkeg)  038£0.01 60124032 0.73£0.04 5.67+0.09 10.73+021 9.98+0.12 1.67+0.09
BB R (mg/kg)  0.0240.02  8.05£0.19  0.08£0.01 0.59+0.01  0.78£0.02  0.64+0.01 0.11+0.01
TP E/% 95.53 86.61 89.04 89.59 92.73 93.58 93.41

% 3 TLIsAFZEBALIERATICK S . SHEFENRTHRND (%)

Table 3 Effect of subcritical extraction treatment on water and polysaccharide of Lycium barbarum
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Fig.5 The surface structure of Lycium barbarum before and

after subcritical extraction by macroscopic observation
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after subcritical extraction by microscopic observation
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