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Abstract: The control of pesticide residues and harmful microorganisms is an important issue in the Xantolis stenosepala
pulp processing. In this study, plasma-activated water (PAW) combined with bubbling treatment was applied to investigate
the removal of effect on pesticides (carbendazim, imidacloprid, tebuconazole, pyraclostrobin, and abamectin) and
Escherichia coli on the surface of X. stenosepala during the raw material cleaning process. The results showed that
compared to the single bubble cleaning (with pesticide removal rates ranging from 0.90% to 25.06%). PAW could

effectively remove pesticide residues from the surface of X. stenosepala (with pesticide removal rates ranging from 9.20%
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to 72.82%). With increasing discharge power, extending discharge time, and elevating discharge gas flow rate, the pesticide
removal rate increased significantly. The five pesticides had the highest removal rates of 64.80%, 64.44%, 69.81%, 68.22%
and 72.82%, respectively, under the conditions of the PAW generator discharge power at 120 W, gas flow rate of 3 L/min

and the treatment time of 3 min. Limited by the working voltage of the existing plasma generator (8 kV) and treatment time,

there was no significant difference in the control effect on E. coli on the surface of X. stenosepala between PAW at different

discharge powers (with E. coli reduction logarithms ranging from 0.81 to 1.17 lg CFU/mL) and bubbling washing

(1.14 1g CFU/mL). The research results of this study provide scientific evidence to promote the study of PAW as a green

cleaning technique.

Key words: plasma-activated water; bubbling; pesticide residues; Escherichia coli; Xantolis stenosepala; removal effect
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Schematic structure of plasma fruit and vegetable washing and sterilizing integrated machine
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BEREE Y 3 ul, W N 0.3 mL/min, JBhAH A N
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Table 1 Fragment ions and MS parameters of pesticides
12 ARG ] (min) BT (m/z) FEF(m/z) KIEHE(V) Tl R R (V)
LW R 0.94 192.1 160.1%/132.1 30 28/18
M £ b 3.12 256.1 175.1%/209.1 25 20/15
i 4.06 308 70.1%/125 35 20/35
EE e ik TR Tl 424 388 194*/163 25 25/12
R £ o 25 4.62 895 607.2%/751.1 40 45/40

R E R T

oS AR TR IBOR, RS0 B—E B TR A AR
W, FH 2 2R T 4 B A %, B il sl 5.00. 10.00.
50.00. 100.00. 200.00. 500.00 ng/mL F %5 TR
HETAEE W . F57 1.2.2.4 AYICRRAG N S5 4460, 224
Z A R M H bR S IR R | L Al ik TR P FIT BRI 44 bR 2R
5 FpA 2L B DCECARIERT 2R (RP=0.997) .

1.2.2.6 IB.0SRA TR BE 2R R AT

LR (%) = %XIOO X (D
2L R F (%) = %xloo = (2

o A S B AL BT AR 24 5% B8 AL, mg/kg;
A, RS RS ARGV B B, mg/kg.
1.2.3 PAW HRARREMAMIE A HXT 5 Fiefe 22 B fAE H
FIFSE
1.2.3.1 PAW 55 pH il 7E RS E VRN
A 2.0 L 1R ESTIK, ZEAS R D 2R AN A (a] 4514
T, A E ] pH TR 5200 2 PAW 19 pH 5
FERS e
1.2.3.2 PAW X} 5 P A 24 [ ft i 2 i) 2k BH A
PAW XA 25 1) L BRAE R IE Ve . Bk, I8 52 W 4 1P
[F], ARWFFE R PAW AbFRAR 25735 AR iy, X Eb AL
Bl 5 A 245 % WP S We B 22 5+ . 4y B B 10 mL
1000 mg/L 1Y 5 PR ZGBRAEME &K, T LB TIKER
A 2.0 L, Bl -1 5 PR 25 R B 5 e AT Uk
T, 76 1.2.2.2 ARG Ve T, X 5 il 24570 R
WHEATALER, 7655 0. 1. 2. 3 min 23 BIBURE, IriSAeE
Wit 0.22 pm K RVENSIE, $&¢ 1.2.2.4 HAERAKLIN 4%
A
1.2.4 PAW X300 SR H R AT B 19 5210
1.2.4.1 KIGFFREIEFRHIS A—80 °C vKARHH
| SHEAFE IR, B TAES N, IR ER B
B — IR A B U, RN Fh T8 R B R 32 3k I,
37 CIHIREEFE 18~24 h, PEH IR V&, $5Fh T
150 mL ‘E IR R @A E; 323, T 37 °C 140 r/min
PR 3EFE 13 h, #il8&HBE 10° CFU/mL YRR A
JHUT,
1.2.4.2 FEAMIES A SREOR/N—2, sEEEAR
Bl e L HICHUARER 05 xS0 31, FHH 75% 1 &

Bsdge U, JORRZK IR =ik, P JC R WK 480 17K
Sy o B H SR UL T 150 mL K AT T A b
20 min, FAJ5F IR EE SR ML, AEEE G TAE G il
20 min, {H AR EEFESR SR, YL PR XS0
ol 7, TEARFEHER DI (30, 60, 90, 120 FI
150 W) KBy ve 44 T, LAYL B {E R 1 PE AU XS0
SAER T RELH, ISR DR Bl 45 1 PAW X
XG0 ST AT B A IR
1.2.4.3 KRIGFFEETIEC B iE TR XS0 SR IR
ZHRG RS BT 100 mL B TC R A BilEk K b, 2=
PRGVEML, B 1 mL YRGIZEBGR T 9 mL Jopi A #Eh
IR, RRFERE 3~4 DRI, KRB I REAS IR A TE
ERBRRRZEEL [, T 37 °C fHIEHFF 18~24 h f5it
B, GEIFREEEUE 10~300 AT SRR, $2RE S
(3) IS0 S Ve RS I B U XU
WX HUE = 1gC, —1gC X3

K C, MANFFT RS S 5K, CFU; C b Hs
YR BT, CFU,
1.3 #iEAIE

>R Excel 2021 X484 7 3 31, B8 LIS
{EEFRVEZE IR, SR SPSS 26 Giitik AT AN 2=
J7 2245381 (One-way ANOVA), -] Duncan’s 7%
1128 i (P<0.05, 2255 B.3%), J Origin 2021 %4
BEATGEIHER], A EE =K.
2 BERSH
2.1 PAW XSLRFTERATZREBHNERYR
2.1.1 A[EG B PRI PAW X XS0 R R AR
ZGFR R ASEN N 2 U, SEaiE TR (S Rk
HREA 2R 74.94%~99.10% ) #H Lt AR FL D 3241 45 1Y)
PAW B35 REAIR T Z 0 52 | b dmbk . s . nps fik
PRGN AE B 22 5 PIARZG 3R B 3R (P<0.05) . EF
T ERL S ] AN B AN AR, FE— 2 R D RIE N,
5 Pl 2 11 5% B8 SRR Bt HE D R N R R
{H PAW-150 W ZbH 5 X80 SRFRTE 5 FhAe 2519 5% B8
RITE T PAW-120 W ALFH S IR BE % . ANOVA
SITLE R, £ PAW-120 W ALBRJS, 5 FlR 24511
RBRRIIR B e iKY o, X R SR I 2 TR R Y
FIRBOREC 2, LR EIL 88.50%, EBIHUIETE
(10.77%) KB53%10 8 fife 28 PAW-120 W 4b¥H 3 min
J& . 5 FpA 245 H itk HU bk 25 BRSREAIR, S 61.44%, 1]
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Fig.2 Effects of PAW generated by different discharge powers on pesticide residues on the surface of X. stenosepala
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Fig.6 Control effects of PAW generated by different discharge
powers on E. coli on the surface of X. stenosepala
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