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Effect of Low Voltage Electrostatic Treatment on the Quality
of Hypsizygus marmoreus
HUANG Qingbin', MA Yanhong', TIAN Yan', LU Xu*", PAN Jinfeng'

(1.Fujian Forestry Vocational & Technical College, Nanping 353000, China;
2.College of Food Science, Fujian Agriculture and Forestry University, Fuzhou 350002, China)

Abstract: In order to explore the effect of low-voltage electrostatic field treatment on storage quality and shelf life of
seafood mushrooms, this study set 24+1 “C room temperature storage as the control (CK), and used 4+1 °C low-temperature
refrigeration (RG), low-voltage electrostatic field (LVEF) and its alternating treatment (LVEF+RG) to systematically study
the changes in appearance, flavor and texture of seafood mushrooms within 18 days. All three treatments could effectively
delay browning, reduce water loss and prevent wilting and shrinkage. LVEF inhibited the degradation of 31 kDa and
14.4 kDa characteristic proteins well during the whole storage, and maintained the freshness, aroma and elasticity well
within 6 days, but the hardness and elasticity decreased significantly at 18 days. RG had more advantages in texture stability
and could maintain the flavor well within 12 days, but its weight loss rate was the highest, and the characteristic protein
bands weakened or even disappeared, which might lead to more nutrient loss. LVEF+RG maintained the hardness well
within 6 days, but its texture was inferior to LVEF and RG at 12 days, and it performed better in maintaining the water
structure (especially bound water), and the effect of maintaining the flavor was second only to RG, and the weight loss rate

was comparable to LVEF. In summary, the preservation method should be reasonably selected according to the actual
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storage period, and the 12th day might be the key node. LVEF+RG showed good application potential in delaying the

deterioration of seafood mushroom tissues, taking into account both energy consumption and preservation effect, and had

important practical application value.

Key words: low voltage electrostatic field; Hypsizygus marmoreus; postharvest quality; preservation; synergistic

preservation
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Fig.1 Effect of low voltage electrostatic field treatment
on browning index and surface of Hypsizygus marmoreus
during storage
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Fig.2 Effect of low voltage electrostatic field treatment on
weight loss rate and water activity of Hypsizygus marmoreus
during storage
UF M AP i A4 SE R, S T R B e 34k

BT A Y BEFE A o

&l 2B o, WK 6 d LAJS , M 825 114 7K 5316 B
ARG AR LR, H s H R RG 41K
I BEAR LA THREATOK -, WL A4 it e T HE
SRAL T oe RS . WO A AE 12 d B, AEff st 2%
J¥ A AT BER TP I AE T, S B AR K 53 i ok,
ff RG. LVEF Fll LVEF+RG /K536 A BT R
B2, g 18 d Jm, 5 CK ZHAH L, RG. LVEF Hl
LVEF+RG ZH /K 7335 53 5l FE AR T 3.00%. 2.84%
F11.58%. CK ZH7E 12 d BHAHEST 6 d BFK 5375 B
P AT B T E IR A U IR Ry, T 2 A T2
SURCAARNT 5 | LK 5310 L BRI, 76 18 d B 7K 4316 )3
TARRE o m KO B B PR RS A 1S Sl e K
TR JEE UK R, DA ITTT Sl B e 2 e A IR RS, G
£ CK ZH%7 12 d IR B/ NS s 2] 1T
Wik, Z5 BrR, BARMRERR Y S5 g A B S
AP H, 37 B A LU TR REAR A Iy TR BT —
P HAEAERF /K 016 B2 7 T EAT AR RO RCR, (B
i AT BB T 2EE 4 A G HItE (Ul FH PRI LA
b)) AR E 255 1 7K 53075 B, SESR G BT T KA«
2.3 (RIEFRERIHAIE X NG B 8 AR IR0

L T TR AR . IR L TR | SRR | RN |
AR = 5 BE R PR (BT | VR [MIBRAGEFEAR, X LEZEIR
T3S I A s 1A R R E AR AR EY G R aniE 3 B
7, WA IR | R PR R 1Y JC MR ki 2 A



55 46 % 5 19 ) HEPOK , 45 R HL A A S SR BT 5 ) - 371 -
——0d-CK ——0 d-CK
o -6dCK -0 -12d-CK
Sourness (1) e 235\?51: Sourness (1) _1}% SE\?EF
20 o 6 d-LVEF+RG » o+ 12 d-LVEF+RG
Saltiness (JIE) ° Bitterness (¥5#£) Saltiness (i) 0 Bitterness (7714)
:(:.- -20 4 3
4 N < !
4 \\‘»“ ”,_/ :
Richness (-} \ Astringency (HH) Richness (£ 7) ; Astringency ()
/
i
: ay N L N
Umami (#F9) Aftertaste-B (150K i 1-B) Umami (£I£) Aftertaste-B (5 [11P£-B)
Aftertaste-A (VPR HI5-A) Aftertaste-A (JRUK[MIIE-A)
——0d-CK
-0 -18d-CK
Sourness (F2H) - ir }g g:E\(/}EF
2“ o 18 d-LVEFRG
Saltiness (Jili) 0 1Bitterness ()
Richness (-F &) Astringency (J22I)
Umami (1) S Aftertaste-B (775K [A]1£-B)
Aftertaste-A (JRH [H]BR-A)
PR3 AR HL A7 Ak TGS G 2 R 9] 32 R 52
Fig.3 Effect of low voltage electrostatic field treatment on the flavor of Hypsizygus marmoreus during storage
B T SELR AT SRR A, FEAB IR b B TC IR A S BT 0ack 44 b b o404 @
0o HA AR il FP IR T 45124 R TS IR 5 9 AR A TSSO 6dCK-+ o« 0 0 00 @0 @

S N N 4 S N e . Vi
DRI 0 12 SR LR SRR A 0 BT 64RG-+ + + c 00000 @ my
R TR H N, T A A AL (14 T S A S A 1 ARG, s 6 ¢LVEF -—¢—¢—p—9— g g 8 t : Iso

SYSNNN N 6d-LVEF+RG - ¢ o o o o o 20
Gl P g 5 2H, H:
U SEBEAT T RIS 6 d U, e CK 40, 3t 174CK- v v o 0 0000oc@ Mo
5 Ab P2 S AR ) N (B A v o BRHAZEI AT (<6 d) 12dRG- 2 o o o o O O O o @ |
o A s g b g Vi
SRV LSSV FE #0573 B A o 5 DELVEF- o 2 0 0 000 0@
HOBEDR . 12 d SRR LSRR R s iR g, POVERRGE e e 00 000 0 @
LR 3 {2 : LVEF 21>CK 21>RG %1>LVEF+RG ISARG-+ o o 6 0 00 O o @ Q20

. O 10
2, feERRIA AR CK 4H>RG 41>LVEF 4{>LVEF+RG I8d-LVEF- = o o o o O O O o @

Y1, BEAERFEVI, 4 C WBALIIATAEAFIT 12 d B ISCLVERRG- + o+ 0 0 0 0 QO © @
AP I) RS AREAE B O, TR b s SEEEEILEFS

TR YR AR RS, BRI T IR s (A
AFTERE, (H ] GBS o e S b it R rh AT
FEYI PN TR B B ERDO IV S 18 d, A5 AL
PR IR e 107 {1 2 Rz I T, T AR e 7 1 it =2 oA
{B%, IXAE TS B4 -t % IS E R AR A FAB
£5 b, Vel AR F R L R AR AE I R TIVI (<6 d) T
R BR B b AE R R s )RR . ARIMAEIN R 12 d )5,
25 OB A TR IR RS 4y R
2.4 (REEHBEIALIE IR ES KA
W 4 FioR, T dLRE S B AR BRAHALL,
26 W RV 28 35 AS TR 07 0 i 765 e 78 19 34 & B
SyFPIE AR (AR & e e . Hop
0 d-CK £HIF@EEEMIRT WIW ., W5S, W2S FI1 W1S
AL IR ) N A8 e, WERH A Rl 4y 222 Fl eI
A7/ R At 7/ N A 1S L DB S S IR P T s Lo oy v |
Ao Wi 6 d 5 e s AUk A 3 ARk, CK 4119

Pl 4 e Fi S Ak BT U G s 0 1] O AR A <
Fig.4 Bubble map of low voltage electrostatic field treatment
of Hypsizygus marmoreus during storage
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Table 2 Changes in hardness of Hypsizygus marmoreus under
low voltage electrostatic field treatment during storage (N)

AbEEZH 0d 6d 12d 18d
CK 4.90+£0.530  3.8620.59  1.65+021¢  2.04+0.37s
RG 490+0.53*  4.43£0.46*  4.32+0.44°  1.53+0.39°

LVEF 4.90+0.53¢  4.25+0.14*  3.43+0.25>  1.63+0.12b

LVEF+RG  4.90+0.53*  4.62+0.58*  2.1940.32¢  1.92+0.120
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Table 3 Changes in elasticity of Hypsizygus marmoreus under
low voltage electrostatic field treatment during storage (mm)

AbFLH 0d 6d 12d 18d
CK 3.49+0232  2.58+0.242  2.79+0.16*  2.37+0.52¢
RG 3.49+0.23*  226£021°  2.57+0.26%  2.40+0.19

LVEF 3.49+0.232  2.71£021°  2.45+027°  2.09+0.20°

LVEF+RG  3.49+0.23*  2.36+£0.10>  2.29+0.34>  2.05+0.14
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Table 4 Peak ratio of Hypsizygus marmoreus under low
voltage electrostatic field treatment during storage

TR Ay (%) Ay (%) Ay (%)

0d-CK 4.15+0.21 16.71£0.38 79.13+0.49

6 d-CK 2.32+0.05¢ 1.36+0.03° 96.32+0.75°

6 d-RG 5.67+0.12° 0.89+0.02° 93.44+0.94°

6 d-LVEF 3.29+0.08° 1.86+0.06° 94.85+0.33"

6 d-LVEF+RG 4.19+0.14° 1.39+0.04° 94.42+0.25™
12 d-CK 1.26+0.05¢ 0.13+0.01¢ 98.61+0.81°

12 d-RG 4.29+0.12° 3.60+£0.11° 92.1120.73¢

12 d-LVEF 1.95+0.06° 2.57+0.02° 95.48+0.78"
12 d-LVEF+RG 2.34+0.13" 2.82+0.05" 94.83+0.07°
18 d-CK 0.62+0.01° 0.72+0.03¢ 98.66=0.67°
18 d-RG 1.44+0.05" 1.34+0.05° 97.22+0.91%
18 d-LVEF 1.03+0.04° 1.29+0.03° 97.68+0.78"
18 d-LVEF+RG 0.98+0.03" 2.22+0.06° 96.80+0.75°
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Fig.7 SDS-PAGE plots of low voltage electrostatic field treatment on Hypsizygus marmoreu during storage
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Table 5 Band optical density plots of low voltage electrostatic field treatment on Hypsizygus marmoreu during storage
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