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Effect of Treatment by Ethanol Combined with Ascorbic Acid on Storage
Quality of Fresh-cut Apple

CHENG Shun-chang, YUAN Er-gian, WEI Bao-dong, JIA Wen-tao, JI Shu-juan
(College of food, Shenyang Agricultural University, Shenyang 110866, China)

ABSTRACT: The work aims to study the fresh-keeping effect of fresh-cut apples treated by ethanol regarding the storage
quality. Fresh-cut "Hanfu" apples were used as materials to compare the effects of treatment by ethanol, ethanol and ascorbic
acid (Vc) solution on the storage quality of fresh-cut apples at 4 °C. The changes of gas composition, soluble solid content,
hardness, color, mass loss rate and other quality indexes in fresh-cut apple packaging were analyzed. The tissue aging
process, phenol metabolism, active oxygen metabolism and microbial quantity were also evaluated. Studies showed that,
soaking fresh-cut apples in 30% (volume fraction) ethanol solution could effectively maintain the firmness, soluble solids
content and lower mass loss rate of fruits during refrigerated shelf life, and delay the occurrence of color change and
browning on the surface of fruit tissues. Further research showed that, ethanol might reduce the accumulation of quinone
substances in tissues by inhibiting the oxidative decomposition of phenolic substances. Ethanol treatment was also
beneficial to inhibit the increase of electrical conductivity in fruit tissue. In addition, after ethanol treatment, the total
number of coliforms and colonies were significantly smaller than those in the control group and the composite treatment
group. The fresh-cut "Hanfu" apple treated by ethanol is conducive to maintaining the apple quality and delaying aging and
browning process, thus prolonging the shelf life.

KEY WORDS: fresh-cut; apple; ethanol; ascorbic acid; storage and preservation

: 2019-04-12
TR BRELEALTREE SR (2016YFD0400103 )
IS (1978—), B, i+, MR LKFHITF, TEMAFTOAREREED TR BRI R,



Ha0H 13 FRIGE A5 . 525 U I TR Ak ST 6 1) = R I 6l 5 5 114 5 7 +19 -
Fresh-cut Product 1.3
1.3.1
30%
[1—2] 30%
+ 10 g/L Vc 5 min
2
4°C
3 7
1.3.2
4 1.3.2.1
(54 [9]
¢ ’ 1.3.2.2
/
¢ ’ 1.3.2.3
f > [10]
Ve
Ve La b [11]
‘ > 1.3.2.4
(Polyphenol Oxidase PPO)
1 [12] Peroxidase POD
[13]
1.1 Phenylammonialyase PAL [14]
2018 11 21 1324
GB 4789.3—2010 MPN
GB 4789.2—2010 (13]
(PEG) (PVP) 1.4
(TritonX-100) B- Excel 2007
SPSS 17.0 P 0.05
1.2
PBI Dansensor / 2
FT327 CR- 21
400) DDS-307
UVvs5100
la

MPR-721



- 20 - a0 TR 20194 7 H
4d
Ve 2
6
2b
4d
2 4 Vc
Ve
Ib Yan [l
20% [19]
30% Ve
30%
2.2
[17—18]
0,
CO,
2a 3
2~4 d
Ve 0, Ve
) 2
i £
Bk
e LEELIE
a b

Bl ZEEE AU AR AL BT fiU7) 3 R 2 AR S Ak 458 2 3 A0 L 1A B JE 114 52 1

Fig.1 Effect of weight loss rate and fruit firmness of fresh-cut apple treated by ethanol combined with Ve during shelf life
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Fig.2 Effect of soluble solid content and relative conductivity of fresh-cut apple treated by ethanol combined with
Ve during shelf life
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Tab.1 Effct of color value of fresh-cut apple treated by ethanol combined with V¢ during shelf life
(SR () AR [R] Xf HR4H L EEAbPREH LV HEZ
0 79.38+1.41 79.38+1.41 79.38+1.41
2 76.65+0.53 79.21+0.08 78.38+1.08
L* 4 75.63+1.47 78.98+1.36 78.50+0.32
6 71.55+0.97 78.29+0.24 77.37+0.14
8 70.85+0.61 77.12+1.69 75.14+1.07
0 —1.89+0.87 —1.89+0.87 —1.89+0.87
2 —1.64+0.10 =1.12+0.17 —1.95+0.69
ax* 4 -1.56+0.72 —1.44+0.69 —1.89+0.34
6 —1.58+0.79 -1.11+0.33 —1.01+0.63
8 —0.69+0.16 —1.70+0.18 —2.224+0.01
0 27.48+1.13 27.48+1.13 27.48+1.13
2 29.24+0.74 28.77+0.15 30.80+0.46
b* 4 28.68+0.96 29.12+1.31 31.12+1.31
6 33.34+1.29 28.73+0. 81 29.29+1.38
8 31.80+0.22 27.49+0.35 32.52+0.06
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Fig.4 Effect of total phenolics and total quinone content of fresh-cut apple treated by ethanol combined with V¢ during shelf life
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