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Effects of ultrasonic combined with peroxide acetic acid washing on the
quality of ginger
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ABSTRACT: Objective To investigate the effects of soaking, oscillation, ultrasonic cleaning alone or in
combination with peracetic acid (PAA) on the removal of earth and microbial (mold and yeast) from ginger surface
and storage quality of ginger. Methods The best cleaning method was obtained by comparing and analyzing the
effects of 12 kinds of washing methods including water washing, 0.04% PAA solution washing, ultrasonic washing
and their combinations on the surface earth, mold and yeast, electrolyte leakage rate, respiratory intensity, weight loss
rate, total phenol content, total flavonoid content and antioxidant capacity of ginger. Results The 0.04% PAA
significantly increased the earth washing rate (ash content decreased from 5.31% to 4.50%) compared with pure water
oscillation washing, and significantly decreased the ash content in coordination with ultrasonic washing (ash content

decreased from 4.50% to 1.85%), soaking before washing significantly increased the earth washing rate (about 0.7%).
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0.04% PAA solution washing reduced the microorganisms on ginger surface by 0.80 log CFU/g, while combined

ultrasonic reduced the microorganisms by 2.20 log CFU/g. Ultrasonic treatment promoted electrolyte leakage, and the

longer the ultrasonic treatment time, the higher the electrolyte leakage rate. The weight loss rate of ginger washed during

storage was significantly increased. After ultrasonic washing for 30 min, the respiratory intensity increased significantly

during ginger storage. Compared with water oscillation washing, 0.04% PAA solution had no significant effect on the

content of total polyphenols and flavonoids in ginger, but the content of total phenols decreased significantly after

ultrasonic washing for 30 min, and the trend of antioxidant activity was consistent with that. Conclusion Using 0.04%

PAA solution, soaking (10 min) first, then ultrasonic treatment (10 min) and shaking treatment (10 min) is the best way

to wash ginger. There is no sequence between ultrasonic treatment and shaking treatment.
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Table 1 Washing test of ginger

R4 RIAL I EEFERTE PRI IE
/min /min /min
KIRG / / 30
AA TR / / 30
KB / 30 /
PAA 7 / 30 /
KBRS 10 / 20
PAA iR 10 / 20
KB T 10 20 /
PAA B+ 10 20 /
KRR 10 10 10
PAA iR HE A 10 10 10
KRB IR 10 10 10
PAA BiH# PR Y 10 10 10

T /R TG PAA TR EE N 0.04%; "YR7% 4% REL 180 r/min;
FETFE I PR AL R o 40 kHz, #E7E DB 60 W/L,

1.3.5 A e

BREMARESS, MABRE L 1:50 (g/mL)AJCE 4B
ok, JR%% 5 min JEICRAR S, WS G P (B TR AN B
) 2 0L,
1.3.6 MR RERE

00 40T 6 3 2 5 v S a7 e, T o e A TR T O R
FAE ., KRR 5.0 g FEM, A 100 mL X8 FK, b
1E 25 °CLA 180 r/min ¥R 75— & BT[] NBCL AR, FIH
SR AR E VR AW P E AT O E R R M R R
(electrolyte leakage, EL)F# M8 A= (2)314 1),

Ceo —Ci

EL/%= x100% 2)

C

A C) FRHEMIRY 1 min BFAYHE T, us/cm; Ceo Fn
60 min JSFESHATHL- S us/om; T, FRFENAE 121 °CR)E
K 25 min J5RHIZ G EHE S, us/em,
137 %£%%
2830 AL PR S 04 A 2 L TE G UM M F AT AR, He IR
ARG E RS E 5
Wi /%=(Wo-W,)/Wox 100% 3)
Ao Wy BV E 43 L Wo MRS P IR BT R, g5 W,
SRR T, g0
1.3.8  "FoRERE &9
HRES A ZEST 250 mL 0.4 mol/L #) NaOH ¥4 i)
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AV xC x 44
Wt @
AP AV FORFERRIHAEG, Ly C RRBEIRIKEE, mol/L; W £
JRFESLE AL, g5 t FRORFLIRAT[E], min,

RI
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i1 Folin-Ciocalteu kb (a3 SHi i A b v S A (5 &
HER R BUEER 0.4 mL, JILA 2.0 mL ## 10 54 Folin
i, IRA5, A 3.0 mL B &40k 10%04 Na,CO,
W IRAWASIRAER R TR 2 he LCEEERZ
FIXTRE, F 765 nm (143 4 A0 i FEME AR o B 75 o LA
MR E TR T EFR(GAE, mg/g d.w.).

13.11 B&A4Fe9n L

B 2.0 mL E2EEHEZE 10 mL 25550, A 5%
NaNO, # ¥ 0.3 mL, 515 725 i T A 6 min, JIIA 10%
) AI(NO3); IF# 0.3 mL, 4KZE )% 6 min, HIIA 2.0 mL (¥
4% NaOH &, H TSR 15 min JFMEEFKER
%10 mL AJO/K ZEEAERT IR, 58 HAE 510 nm AbHIWEE(E.
B P R S B A S T Y RO R (mg/g o),
1.3.12 REAAF K HR

(1) DPPH H AL bR AE

FATEK B 1.3.9 A AL BCYIF ARG B 1 4%,
B2 0.4 mL iINA 3.6 mL 0.14 mmol/L i) DPPH A, 1RA1G
T 5 R RGN 30 min, PG HAE 510 nm b B E(E
A ITEKZEEAEZ E, UIINA 0.4 mL Z ) DPPH fEXT
WE, AR SHFF B0 30 min J5il g e 510 nm 4B
8 Ao FEMLAY DPPH F Hh L BR R A (S I R

DPPH [ EE%?%%%E/%% x100%  (5)

(2) ABTS H H LI BRAE 10U %

#4 100 mL 7 mmoL ABTS 5 5 mL 2.45 mmoL FJ3 A
TREIR G, TEEIR T RGN 12~16 h 5/ Sk 451
TEIE AT A 20 mmoL, pH 4.5 HBERRZE thiiH /e 1: 37 F B
ABTS fi##i, HAHEITE 734 nm AEAYWERE K 0.7£0.002,
155] ABTS TAEW . B 3.6 mL 1 TAEWS 0.4 mL $3EBUKIR
&, FHEALN 1 h J57E 734 nm FIEHKSEE B, LG
KZEEAEZS 1, LIINA 0.4 mL Z 2R ABTS FHEF H it
YEXTER, AHIRI 25 RN 1 h 5 HAE 734 nm ARG
h Boo FERREY ABTS BHESF [ fi3ETEER %A (6) 2 F

By —B)

ABTS FHES T A B 3L IE R R/ %= ( x100% (6)

0
1.3.13 IR IT A7
BRR A Excel 2010 F1 Origin 2017 B4 TH AL BN
geitsrdr, [ SPSS 20.0 BT 2280, ARG
HEME 3 K, ERFRNTIERERE . FdEZ RS
F2Fmid Tukey KB IHTTE 95% B /K FiffisE (P<0.05).
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Fig.1 Ash content of ginger after different washing treatments and the
changes in the number of mold and yeast colonies during storage (n=3)
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Fig.2 Electrolyte leakage rates of ginger during storage after
different washing treatments (n=3)
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Fig.3 Weight lose and RI of ginger during storage after different
washing treatments (N=3)
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Fig.4 TPC and TFC content of ginger during storage after different
washing treatments (N=3)
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Fig.5 DPPH (A) and ABTS (B) free radicals scavenging abilities of
ginger during storage after different washing treatments (n=3)
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