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The Change of Cell Membrane Properties and Development of Flesh
Browning Disorder in Apple and Persimmon Fruits : A Review
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Abstract

The physiological properties of Fuji apple and Fuyu persimmon fruits suffering
from flesh browning disorder were investigated  The CA-stored apple fruits
showed faster electrolyte leakage, lower fatty acid content than low tempature
stored and the lipid saturation index of brown-imjured tissue was high. The
chocolate-browned tissue in persimmon fruits showed also faster electrolyte leakage
and in addition higher sterol/phospholipid ratio and lower fatty acid content in lipid
extract . Therefore the function disturbance of cell membrane caused by abnormal
fatty acid metdbolism in anaerobic storage environment seems to be related in
development of the flesh browning disorder in fruits, Acetaldehyde and ethanol as
anaerobiosis products were increasingly accumulated with developing of the
disorder, suggesting that those could be practically applicated as useful index
substances for predicting the disorder.
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Tab. 1. Comparison of electrolyte leakages from flesh-browned and uninjured intact

Fuji fruit
Flesh Browned Fruit
Intact Fruit
T Intact Tissue Browned Tissue
After 1h incubation in dw (u%/cm) 819 09.3 944
After freezing and thawing (uS/cm) 184.0 195.4 1240
Percentage of leakage (%)° 4.6~ T 5R.2° 76.3°

*Mean of 7 replications
YDuncan’s multiple range test Wlthln raw (p= 0.05)
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Tab. 2. Comparison of various component contents between flesh-browned and uninjured
intact Fuji fruit

Intact Fruit Flesh-Browned Fruit
Component
’ CA-Stored LT-Stared Intact Tissue Injured Tissue
Total phenol (mg/g Fr.Wt.)
PPO activity(dA420/mg protein/min)
- Total phenol 1.2% 15° 1.2° 1.4*
PPO 2.6 2.1% 37 -
Phospholipid / Sterol (umol/g Fr.Wt.)
Phospholipid 1.11% 1.12% 1.09° 0.99°
Sterol 0.04* 0.04° 0.04" 0.04*
Fatty acids (mg/100g Fr.Wt.)
C14:0 1.6 - 15 15 15
C16:0 ‘ 63.3 742 60.3 61.5
C180 132 92 117 98
“C181 54 Y 73 10.9
Cl82 199.2 . 2316 : 203.4 108.4
C18:3 30.6 14.9 228 16.2
C20:0 5.8 5.0 47 4.8
C20:2 14 13 1.8 14
C22:1 36 3.6 2.8 4.1
C22:2 25 1.9 2.0 2.0
C24:0 14 1.3 1.4 1.8
"Total FA 328.2 350.2 3198 222.6
Sat. Index 16.9 174 16.2 27.7
‘ _ Sugars (% of total sugar)
Sucrose 4P 1.1* . 14.4° .7
-Glucose PR3 28.6* . 2087 . 2967
Fructose 49.0* 56.4° 507 . 573
Sorbitol 41° 39" G
. . Ethanol (ppm) . L.
Ethanol 207 38 210° 380"

*Duncan’s multiple range test within raw“(p'=0.0'5)
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Tab. 3. Comparison of sorbitol/total sugar. ratio between flesh-browned and
uninjured intact Fuji fruit®

Intact Fruit Flesh-Browned Fruit

Intact tissue Water-Cored Tissue Intact Tissue Injured Tissue

Sorbitol (%) 6.46 11.88 6.80 1295

* The fruit samples were obtained from a store house in Andong, Kyvungbuk,
in which most of stored Fuji fruits were suffered from flesh-browning -
during low temperature storage in 1994
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Tab. 4. Electrolyte leakage during mcubation in distilled water or ethanol

Ethanol
| ncubat ion Control
Time (hr) 1% . D%
o Electrolyte leakage (%)
1 : -26.1 305 - 312
2 _ - 264 S 38.5 40.5
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Fig. 1. The difference of electrolyte leakage from persimmon f{ruit tissue according
to the degree of browning. _
(Index 0: normal fruit, 1: obscurely, 2: slightly, 3: severely browned)
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Fig. 2. The difference of acetaldehyde and ethanol content in persimmon fruit tissue
according to the degree of browning. (See Fig. 1 for index description),
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Fig. 3. The difference of sterol/phospholipid ratio in persimmon fruit tissue according
to the degree of browning. (See Fig. 1 for index description).
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Fig. 4. The difference of fatty acid content in persimmon fruit tissue according to
the degree of browning. (See Fig. 1 for index description).
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