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Abstract: To check the effect of slightly acidic electrolyzed water (SAEW) on the shelf quality of postharvest baby cabba-
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ge, the effects of ultrasonic atomization fumigation of SAEW with different concentrations (0, 50, 100 and 150 mg/L) on

the postharvest preservation of baby cabbage were analyzed under low temperature circulation (4+1) “Cand shelf condi-
tions (25+1) °C. The results showed that, compared with the control and other concentrations of SAEW (50 and 150 mg/L),
the ultrasonic atomization fumigation treatment of SAEW at 100 mg/L treatment significantly suppressed the increase in

malondialdehyde content and the decrease in total glucosinolate content of baby cabbage at the 6th and 9th days of shelf

life (P<0.05). Further circulation and shelf simulation results indicated that, compared with the control, the 100 mg/L

SAEW ultrasonic atomization fumigation treatment reduced the total number of colonies by 17.04% and increased the total

glucosinolate content by 30.11% in baby cabbage; In addition, this treatment significantly inhibited the accumulation of

nitrite and malondialdehyde content (P<0.05), delayed the decline of soluble sugar, soluble protein, total phenol, ascorbic

acid and isothiocyanate content, and increased the activity of myrosinase in postharvest baby cabbage. It was clear that

ultrasonic atomization fumigation treatment of SAEW at 100 mg/L could not only effectively inhibit the growth of the total

number of colonies in baby cabbage during circulation and shelf life, but also effectively slow down the degradation of

nutritional quality in baby cabbage during this process, thus improving the preservation effect of baby cabbage.

Key words: slightly acidic electrolyzed water; baby cabbage; senescence; quality; nitrite; circulation; shelf life
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7 AV MBS, FH R E BRI B | TR 2R K B IR A5 A)
AT A2 B o AH L2 T, 8 75 Wt %5 4b 33 (Ultrasound
spray hydration) ZFFHAEFT I ANBE AR, >R H iR
i, WIS S AR, KBS K i e A A
Hanferk M i FHOKSS g, e e nl s
FOREHEARARS, B R R FH AT

AR AT AR Gy M PR R e e S 00 SR Ja L BT, H
E BT A& T, S b 28y B BB
TR T, B B SR AU AR s s A, AT
JEE R LR T, SR BT, MR ST S
b SAEW X 2R it fek e I it o3 s il (4 . %
Tk, AT LA S S X 52, BRI 2510
SAEW b X SR Ji 1 4 55 37t 38 e B 2R [a] 71 300 5
JBT . BRVE S, W AHERER . TN T | BTIR IR A B
B IS, DU RS RS2 i e e
FEALHAR P AR AR 27
1 #MR5EEE
1.1 #RSEE

HEEESE W HVLINE R R AR A T, R
W5 1 h 3k BITEIRE Aol Bl Bl i 5 2 45
PSR T SE 0 2, PRI/ N 5] | Joie B I e
S BG A RL EE . EYEK. BN EhFRZE L T R
Br. HEE Srral, E2E R bERFIA R A E; &
FRET . IR &P . SRR ABE. R . S e, X
FHRRMER . 25 SR G-250. mifCE L ZAR .
WlE  Srirat, g2 se AR AR IR E] ;s 61
iR . TooKAE 2 . WARTFALEN . WASEREN ST At



- 292 - £ Tl B4

2024 4 2 A

PUBRBLE IOy A BRA W Wemilig 43 drall, et fhs
TN A FRAE; bkl . =& amR  4rbrgl,
IR 2E YA BRAF] A a  dbatig
HEIRHEAA R A

PL202-L Hy, T K>F . Seven Multi pH i H4%
- LR AR (L) AR T 3K 15 =i R g
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1.2 SEWHE
1.2.1 f#% MR P4 B f#% 7K ( Slightly acidic electrolyzed
water, SAEW) U#ill£s DA NaCl IEWCNEHERR, H2l/k
NIFE K, FH G457 AR P U R 7K A Al 25 i B
SAEW. K Seven Multi pH 71X SAEW [ pH it
A0, FIRLEEEXT SAEW FIAT S E (Availab-
le chlorine concentration, ACC)iHfTIlE ., MESE R
IR, SAEW i pH & 6.0, ACC -5 200 mg/L, JimZEia,
ISR SAEW HEE L ACC A 200 mg/L ) SAEW
SRR, FH A AR TR RE -
1.2.2 HFEZIL SAEW HRIEERYITIE  Brdkisirnoid:
WESERENL Y 5 4H, BR4H 36 i, $ 5] M 3Lk e ik 2=
P28 1, FHME A 25 4kl A9 50, 100 AT 150 mg/L 7Y
SAEW 7KZE43 SIS ZE AT 5 min( 1L 16.67 mL/
s, Z5AEIIRE: <10 pm, Z5ARTREE: 90%, Rkl S 1mm
JE R — 2R K, BEZELE N, DR ST AT
B A R SR E A X RE CK, 4, DA S5
FY [ SR /K BEZE 5 min MR CK| 20, AbBRZE RS
FIH IR, BUh2as 2, AEs P J5RT
1 h, RREEEESE R K 5E T /il s, 58—x%
FAFTFLER P M B 25 45 (JEBE 20 pm, #L4& 300 mmx
250 mm) AT . FEAY 3 I, 94 12 4%, Bas T E
A T (4+1) CHEPMUVERE 14, F&E T
(25+1) °C BEUERZR44EE 9 d, EWIEER AL, 48
9 d BURE, £R2H UL 6 51, BUGELESEAR T 1.5 cm AT
PRIV BB 22 , B NE A a2 ik Al aa A fst, T
BB AR, WIET—80 °C vKFIRAT, T AR3E
FRESIIE o
1.2.3 H#FEZEAL SAEW X ISR G BTS20
PP Uy i ek Gk SR AL SR 3 241, BRL 40 i, 35T
PR EEAS BRI, T RE S i Ab 3
I G 3 N AT A A B, H 323 AE X RE 0(CK,,
2H); LA A bt 1Y [ Sl /K BEZE TSR 5 min 7N
XTHR 1(CK, 41); DA S 55 4bid /) 100 mg/L SAEW
TEZEAEIESE 5 min /ERANERZH (SAEW), JIFfi 5516 Z
W) 1.2.2, FREELESRRETE N — 2K 5, FEZELS

W JEFTHEEMET, =P HSRYIT 1 h,
TSR /K 55 58 it R WU, Ge—RAHFTHLER
BS54 (JEE 20 pm, A% 300 mm>250 mm) i
TEINE, R4S 3 W, AR 12 48 KA TR O R SeE
F(4x1) C RIEFHIRS SEAURIE LA 1 d, P
F(25+1) C AREFHIFEEZ 10d, & 2 d TL—IR
FE, FRUREL 6 491, BURE M AFRER JTikE] 1.2.2,

1.2.4 NEMDA) EEMIME RAGCE 22
BRI !, B 0.5 g WEESEREM, IIA S mL 5%
M) TCA W, WHEE 2%, 242 10 min, 2.0 /50 L
W, R . B2 mL _E35HN 2 mL 0.67% 4 TBA,
RA)E, WK 100 °C 236 20 min, U FEAD, F
450, 532 F1 600 nm &b < %SG RE, 1145 MDA &
o Hf7: pmol/g.

1.2.5 AIEMERES EAOIIAE SR BN B (gl Bk
B 0.5 g BESh, A 85% LIHE, WHEES)3K, 80 °C /KU
Z#E 10 min, % A0 10 min, B0 5B EE . HHL
0.1 mL iHWINA 0.9 mL 80% Z.W%, #rBEst o2 in
A 5 mL &R, fRaEf A RIRS, F-1 100 C KB
HFR 10 min, BUBEE, T 620 nm A E NG
1.2.6 AIEHEEAHSENNE 288 BRADFORD
SE0S [y )7, HL 0.5 g TSRt S, A 0.1 mol/
L W R Eh 2% vh i (pH7.2) 5 mL, 513K, 5.0 BL 1 IE
0.1 mL, JILA 0.9 mL ZEM/K 1 5 mL % S22 G-
250 &5, AT 595 nm AMMISER G .

1.2.7 Bl EaElE 2B GHASEMNEZHD
LU Bk, BEA B . B 0.5 g WEEESERRA, JIDA
2.5 mL 80% L B¥, 13, B0, B 0.1 mL, A
0.9 mL ZEWE/K, FINA 0.5 mL fEAREHRF], 25 °C )2
K 3 min, BRI 1 mL 48 F1 Na,CO; , 25 °C JZ
1 h, IV EEER, T 760 nm AN EBOGREE .

1.2.8 BRI S EmlieE SR AN S 5k,
WEAE BN, SR 2, 6- @B E I T RE . FR
B 0.5 g TSRS, A 5 mL BERRIEWR, S, 85
OEE LW 4 mL, ¥R IR, FH 2, 6- 4 fe
TR <, IR LL 0 HL 15 s AR 1k, [RIsF I ER
10 mL LRV AN S MikE, A 1.000 mg/mL MHT
IR FRARUE A TR AE o

1.2.9 A SEMME PR SEIE R H GB
4789.2-2022, £ it &4 [E SRARUE B i A= W) 2 A 06
FRIVE A e

1.2.10 SEAHBREL S HEIME  SRAHERIRZE 2 %
UL FREL 0.5 g BEESEAE A, A 2.5 mL 50 g/L [
WAL SR, Fe437 1R 5T, T 2.5 mL 70 °C 247
ZeMIK, FbK TR 15 min, BCH %) 10 min,
I 1 mL 106 g/L WV S4B %W, T
A 1 mL 220 g/L W L PREFHEWE, #25)J5 # & 30 min,
Blro BUEW 2.5 mL, LA 2 mL 4 g/L X238
PR VW, # & 5 min, IIA 1 mL 2 g/L pYERAR 28
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RS R, BB R 15 min, T 538 nm AL 5E
SR
1.2.11 ST S EiieE = HWANG
SERO WOk, WEAA TS . B 0.5 g WEEESERE M, A
3.0 mL ZEME/K, 213, T 37 °C /KIS HEH B 1 h,
i 1 50 4= 4 P TR SR I 53, [R1EsH 55 BRC—A0 e i,
S 3.0 mL BRAL BB 53K, T 80 °C in#4 5 min
I, J5 AL S TR 2.0 mL 100% F¢ H BSSA i, 10
Horh i 2 2ib G Uise s, Eo, B Rig . %
W] I A 2R L, FR R A B A 2
PRI e, SR A S B AR A, DA AR
YL, B4V pmol/g.
1.2.12 BIF RS MERI E S0 ZHANG 450PY
FYJTIE, A Sl . B 0.5 g idsekE S, INA 2 mL
0.1 mol/L MYBEARELZZ v (pH6.5), 7E 4 °C T iz
1 h, B0, W R AR B WE, B 300 pL AH BN
A 200 pL 2.0 mmol/L B EIFFH I W, IR T
37 °C 7K 15 min, ZR)5 & T 7K 5 min LIZER
B o SR ARG S AR B AT & a2, DA
53PAE R 1 nmol H#EINE R 1 AR, B4 Ulg.
1.2.13 SFHEIREE S 2 IE S P TSR
FIL, BEA TSN, B 0.5 g LEEESERES,, JIDA 1.5 mL
ZENRRK, 124 15 min, 850, BRI, ARKHILA 0.25 mL
BIPR 2% vhik (pHS) . 0.5 mL 7.0 mmol/L 4R — i
B, FEATIREIE T 65 °C 7K 1 h, T 365 nm 4k
MESGREE, LIS MR RSE &, B pmol/g.
1.3 HIELIE

SR Origin 2021 A4 B2, Fra $dii &

B PP HELR IR 2ZE, W PMERFH SPSS 24.0 Hf4:
TR R EZE T 4581 (P<0.05) .

2 RS9

2.1 #BEEL SAEW SRERTHIE

EESRSIMU L BT s & 1 BoR T ARFHREE SAEW
XSRS B IR SR MOt BT s M T O, HR R 5 Y, B
kA Ta] A HE, PR3 FE A A SR A A NI HH R
B ARSIk . AHELZ R, SAEW BB 51k Ak
R AT B S e R ek A S A UL 4 A S A AR R, O HR
100 mg/L ) SAEW &b B, 52 = HP ) T 4 4 32 1
(25+1) °C 7k 9 d WIEIAYSE L

TESEDS T . VR SR S R 2 T
F i, B R R A A HE S, BR T 100 mg/L 1
SAEW ALFRAL, BiXF BB AN H M SAEW AbFH
LA IR SR TN R S R B . FEECE 6 d
F%E 9 d i, 100 mg/L 1) SAEW AbFH i 240 T %
JE RS T T S s AR R (P<0.05) o

& 3 Wos T A EHEE SAEW Ab B X% 5 el i
SRR T S i 2N, AT E Y, B IR AT RE R,
TSR P BV T B e i N, SR, 100 mg/L
M) SAEW &b ) 2B P 22 T Lk 4k 35 v S i R
(P<0.05) . BlUNAELTEEEE 9 d B, 100 mg/L SAEW
AbFRLE Y BT S 5 0.39 umol/g, 4351 FE %) B2
CK, fll CK, & 74.13% F1 71.79%, H 50 mg/L F
150 mg/L SAEW AbFHZH & H T 69.23% FM1 63.33%.

CK,

0 mg/L

50 mg/L

100 mg/L

150 mg/L

i

K1 ARIFEREE SAEW SR 5 Sk e S AL B ) 520

Fig.1 Effect of different concentrations of SAEW on the appearance quality of postharvest baby cabbage
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Fig.2 Effects of different concentrations of SAEW on the
contents of malondialdehyde in postharvest baby cabbage
T s AR /NG 7 B 3R 755 ] — I E) AN ] 4 =22 1) 22 57t 3 (P<
0.05), 5] 3~I51 4 [,

Il CK, [ 0 mg/L [ 50 mg/L
0.8 100 mg/L [ 150 mg/L
?-I—

=0 a
206 32 a
g b 7L
~ c c a
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Fig.3 Effects of different concentrations of SAEW on the
contents of total glucosinolates in postharvest baby cabbage

K 4 FRFEHEEE SAEW AbFR X R 5 i ddESe
R B SEE, AIE Y, B s a] A S, il
SRAHL P A BV BB SN, SRTAR RS T %) B
1 50 mg/L 1) SAEW AbFEEZAAH Lk, 100 FT 150 mg/L
B SAEW A g B HE SR T Ik g3 vh i v A A
(P<0.05).,

Zi b, I T AREHREE SAEW AL SEZ8 AT X 1
TESRAMULGR BT . P . R i A AT SR
M4, PEEH 100 mg/L 19 SAEW FHFIEEAiE .

0d . Jmidld

A

Fig.4 Effects of different concentrations of SAEW on the level
of total bacterial colonies in postharvest baby cabbage
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Sob i i S A N UL BT A s, T, e SR il
1 d PN, X BRZH 5 b3 ZH 8] (14 4 ULk 5T 22 [E] TG RH ol 2=
5o SR, BEAE TRERE RN AR, TRIS R IR CK,, iR
J& CK, HIEEESE R 2 BUE L BE . A
T, TEBEE 6 d N, SAEW AbFHAERy: T b i SR 850 4 1Y
AN B, MBTEREE 8 d A T if HH BRAR T A% B 2 B
FL A, TREREE 10 d B, £ SAEW Ab PRk
SN AL B AL T ER 2858 6 d i CK,, A1 CK, 41
TEEESEMI AN ISR BT . 7T, A 55k SAEW AZhBA]
B M AR R S SRS I & ML T

222 WNIEEEHE HE 6 nIEH, FEMEEESERLE KX
Fedaiyira), HigH A N o Te TS B AR R BT
MTEIE 1 d BIETHR 2 d B W], AFRLH 5% IRLH i —
i iz ) e W 2= R, (HAE BE S DL 2R ],
SAEW &b i ] T a5 il R S i AR
£ (P<0.05) . #un, #ETE3R5 4. 6. 8 F1 10 d A,
SAEW &b HHZH ) MDA & & 535 L R HE 1Y CK, 1%
T 13.51%. 18.12%. 18.41% Fl1 30.01%, 7 Lt [F]HH
M CK, fIKT 5.02%. 9.73%. 13.72% F1 23.94%., iX
Bz IR SAEW AhFR AT E A s AR 4P R i T ek S A
HESEREeM:

S L
><

CK,

SAEW

Fig.5

BR4d BRed /I8 d HwE10d
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Effect of SAEW treatment on appearance quality of postharvest baby cabbage
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Fig.6 Effect of SAEW treatment on malondialdehyde content
in postharvest baby cabbage

2.2.3 EIFESE HE TA nE I, AR
TRARM [a], FCZH AU 14 Al PR S AR R R
#, (0 SAEW AbFR G450 b i mT IR R hR 2 e
THAE X BRI KO- 8n, AEDE 2R 10 d B,
CK,. CK, Fil4b#RZH 19 7] % M0 & |5 5 o 2.62.
4.81 Il 5.73 mg/g, IZH5T A2 0 d B o] e
By 37.61%. 69.12% Fl 82.32%. iXLb4ERJ 0
554k SAEW Kb FR AT YR SE i (e S 2l 2N T s b
TR TR

tH & 7B AIA H, AR i A PR AR a], ek hd
SRR RT SRR A S SR R Y TS TR
A, 245 SAEW AbBRAEESe T i nI MR A e
e T EAE X R /K (P<0.05), JEHUEAE
TRALE W, X Fh 22 S W o Bl an, 7E BT ARAE
10 d B, SAEW ZbBHZH 3 iR A & =l
49.71 mg/g, 533 M R BEZH CK,, A1 CK, ¥ 1.11
1 1.06 fi5. AT UL, ME75 551k SAEW A3 AT (k22 4 4
SELH LN AT R S R R R

SBRLH L I 2 o1 v s 28U T AR AL RE
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Fig.7 Effects of SAEW treatment on the nutritional quality in
postharvest baby cabbage
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Fig.8 Effect of SAEW treatment on the total number of
colonies in postharvest baby cabbage
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Fig.9 Effect of SAEW treatment on nitrite content in
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