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Abstract

This study was conducted to determine changes in phenolic compounds of astrigent persimmons before
and after softening process and evaluate discoloring properties of major phenolic compounds, Phenolic
compounds in soft persimmons were mainly composed of catechins and chlorogenic acid. Although
contents of phenolic compounds were reduced during the softening process, little change in the ratio of
catechins to total phenolic compounds was observed. Most of phenolic compounds in damaged astringents
persimmons were existed in the high molecular weight fraction and more phenolic compounds were
extracted at the temperature higher than room temperature. To evaluate discoloring abilities of phenolic
compounds, phenolic compounds were dissolved separately into water or 80% methanol. With presence
of various amounts of anti-discoloring agents such as vitamin C, citric acid, and L-cystein, (+)catechin

was significantly reduced.
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Table 1. Contents of phenolic compounds in the extracts of astringent and soft persimmons

(mg%, dry basis)

Extraction solvents Total phenolics Flavanol tannin Leucoanthocyanin Chlorogenic acid
Hot water
SAP 2,682 1,005 105 1,273
SSpP 793 275 67 295
DAP 2,693 1,040 65 1,228
DSP 2,534 943 68 1,287
70% Acetone
SAP 3,841 1,028 197 1,630
SSP 1,519 192 ND 322
DAP 4,284 1,221 329 1,874
DSP 1,518 381 105 607
056 N HCI
SAP 1,274 175 243 403
SSP 1,180 132 218 356
DAP 949 170 ND 304
DSP 1,372 263 154 508

* SAP : Sound astringent persimmon, SSP :
soft persimmon, ** ND : not detected

Sound soft persimmon, DAP : Damaged astringent persimmon, DSP : Damaged
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Table 2. Effects of the extraction time on compesition of phenolic compounds in astringent and soft

persimmons (mg%)
Extraction Room temp. extracts High temp. extracts
solvents* Total HMWF LMWF Total HMWF LMWF
Water
SAP 2,145 2,076 69 2,682 2,579 103
SSp 775 775 ND 793 761 32
DAP 2,653 2,653 ND 2,693 2,646 47
DSP 1,480 1,480 ND 2,534 2,501 33
70% Acetone
SAP 2,963 2,830 133 3,841 3,377 464
SSP 1,656 1,624 32 1,519 861 658
DAP 3.009 2.924 85 4,284 3,932 352
DSP 2,761 2,639 121 1,518 1,000 518
80% Methanol
SAP 2,859 2,803 56
sSSP 1,430 1,369 61
DAP 2,815 2,698 116
DSP 2,369 2,294 75
0.56N HCl
SAP 1,274 727 547
SSP 1,180 681 499
DAP 949 635 314
DSP 1,372 1,019 353

* See Table 1, ** HMWF : High molecular weight fraction, LMWF : Low molecular weight fraction
*** ND : not detected



Vol. 13, No. 2(2000)

3.3086 L

29 Wy BEES A4BY FAY A3

286.3 navAslenqnn na)

107

4.3980 7

D !
L |
Ay ¢
| i !
! i v d
il 1
tans) § | ]
ard) \
h y | B !
N . 1 T
| !
0 i
3.30001 )
200 Yavelegngtn (nm) 750.3
S S 4
VAL ]
9.a800 L% . ‘ ]
2069.4 wavelangtih (na) 758.3
4.58868 !
Fo
: i {
| ) ;
] ,,: it ]
(RDS] ¢ '

| A D N
Vo |
g &
H !
e : ]
N > |

8.3008 . i "
2068.8 Yaveiength (na) 758.0

Fig. 1. Changes of absorbance of chlorogenic acid and (+)catechin dissolved in methanol, water and
0.2M citrate buffer (pH 5.0) with different concentrations. A: chlorogenic acid in water, B: chlorogenic
acid in methanol, C: chlorogenic acid in buffer solution, D: (+)catechin in water, E: (+)catechin
in methanol, F: (+)catechin in buffer solution, @ 0.002%, @& 0.005%, @ 0.01%
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Table 3. Browning inhibition rates of 0.3% phenolic compound solutions treated with various additives

at room temperature for 2 days 7 ) (%)
Water ) 7 80% Methanol
Additives(%) Catechol  CPIOTOBENC (1) techin Catechol  CTUOFOESTIC s techin
acid ] acid
Vitamin C
0.05 96.7(0.0023) - 84.5(0.0569) 99.8(0.0004) - 90.0(0.0562)
01 97.7(0.0061) - 86.5(0.0496) 96.5(0.0065) - 84.5(0.0873)
0.3 95.6(0.0032) - 85.0(0.0552) 95.5(0,0082) - 90.1(0.0560)
Citric acid
0.05 96.3(0.0026) - 81.0(0.0698) 98.6(0.0026) - 81.8(0.1028)
0.1 95.3(0.0033) - 81.5(0.0683) 96.8(0.,0059) - 86.5(0.0762)
03 97.0(0.0021) - 79.4(0.0759) 92.8(0.0132) - 88.8(0.0631)
L-Cystein
0.05 92.9(0.0050) - 86.4(0.0502) 96.6(0.0062) - 94.0(0.0339)
0.1 88.6(0.0080) - 86.3(0.0506) 99.9(0.0001) - 94.0(0.0337)
0.3 93.0(0.0049) - 79.6(0.0750) 97.3(0.0050) - 94.1(0.0336)
Control (0.0703) (0.0121) (0.3682) (0.1840) (0.0050) (0.5648)
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Table 4. Changes of color of damaged soft persimmon pastes by various concentrations of citric acid

Citric acid Before sterilization

After sterilization

(%) L a b AE L a b AE
Flesh
0 2841 509 8.60 64.96 3485 5.76 11.26 59.15
0.05 29.62 5.28 944 63.89 37.36 6.57 13.12 57.17
0.1 3144 6.20 1113 62.52 39.59 8.48 1517 55.79
0.2 32.76 8.08 12.39 61.63 40.80 972 16.22 55.15
0.3 33.10 8.33 12.62 61.38 4145 10.31 27.65 58.90
0.5 3321 841 12.60 61.28 4194 10.53 16.98 54.46
Whole .
0 30.83 6.89 10.28 63.00 3711 742 12,40 57.38
0.05 3145 7.23 10.81 62.51 39.19 8.33 14.01 55.86
0.1 32.74 832 11.99 61.61 4147 10.21 1591 54.53
0.2 3343 9.13 12.61 61.18 4328 11.57 1731 53.55
0.3 3375 952 12.90 60.99 4359 12.28 17.76 53.57
05 33.85 9.77 13.07 60.97 4557 13.08 18.89 52.35
L: lightness, a: redness/greenness, b: yellowness/blueness
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