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Abstract

To evaluate the effect of freezing temperature on quality characteristics of dried persimmons, dried persimmons
were frozen at -50°C (quick frozen, QF) and -20C (slow frozen, SF) for 24 hr. Frozen persimmons were then
stored at -20, -10, 0 and 10°C for 80 days. Total free sugar content of SF persimmons was higher than those
of QF in the +10°C and -20°C stored samples. Except for samples stored at 10°C, the CIE L' values for QF
persimmons were higher than those for SF persimmons. For samples stored at 10C and 0°C, the CIE a and
b values of SF samples were higher than those for QF samples. The texture of frozen dried persimmons was
investigated to determine springiness, chewiness and hardness. Chewiness and hardness of samples held at 0°C
were higher in SF than in QF persimmons. However, when stored at -10°C, chewiness and hardness were higher
in QF than in SF samples. Springiness results were similar among the QF and SF persimmons held at different
storage temperatures. For all storage temperatures, QF persimmons had a high soluble tannin content. All of the
sample, the average soluble tannin contents of QF is 236.09 mg%. On the other hands, those of SF is 226.87
mg%. The results indicate that freezing rate and holding temperatures have significant effects on dried persimmon
texture, soluble tannin level, and free sugar content. Further studies that include sensory evaluations are needed
to determine the optimum freezing rate and holding temperature for dried persimmons.
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Fig. 1. Change in temperature of dried persimmons during freezing
at different temperatures.
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Table 1. Change in total free sugar contents of dried persimmons during storage period

Temp. Sample” Storage period (day)
(€ 0 10 35 50 80
0 QF 29.1940.71%% 4383273 4308023 46.69+0.82' - -
SF 4707:1.06* 47.03+1.40*% 44,5311, 03°° 49.58:0.54°¢ - -
QF 29.19:071® 4.43£171€ 49.59:0.85™ 50.81:0.520® 50.01:0.88"® 48.42£1.11%
0 SF 47.07+1.06* 46.10£0.51** 44.67+2.36°C 4728273 46.1840.13° 41.52+1.39"
10 QF 29.19:0.71® 43.89+2.07% 46.23+0.60"% 47.80+3.54¢ 53494051 51.01£1.56™
SF 4707+1.06™ 48.77+0.68"* 48.13+1.03"® 49.96+0.69™ 50.86+0.05™% 43.88+1.36%
20 QF 29.19:0.71% 44.16:036™ 45943915 47.69+0.43"¢ 5343113 4913257
SF 47.07+1.06™ 4763067 48.62+1.13"° 48.75+3.20" 53.69+0.38" 44,08+2.23

1)QF, quick freezing; SF, slow freezing.
Means+SD.

% Means in the same row and *“means in the same column followed by different small and capital superscript letters, respectively are significantly different (p<0.05) by Duncan’s

multiple range test.
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Table 2. Change in L*, a" and b” values of dried persimmons during storage period

Storage period (day)

T(ezll)3 Sanpl” 0 10 20 35 50 80
QF 35.24+1.72°9 29.510.87"™* 30.82+1.40" 31.79+3.09" - -
0 SF 35.000.02** 27.510.87"™" 28.182.98" 26.78:2.85™ - -
QF 35.24+1.72% 37.75:1.67" 5553007 64.72£025™ 64.34£236™ 73.35:1.87*
g 0 SF 35.000.02°* 4133181 47.762.10® 50.57+1.87" 63.58+0.50" 58724378
QF 35242172 29.27:0.57™ 4207006 52.34047" 45.89+137° 64.43£145°
0 SF 35.000.02°* 31.18:1.87" 42892061 51.18+127" 48.85:0.05° 61,9803
QF 35.24+1.72% 35.29:1.07" 35.33:043" 35172051 35.000.59" 38.39£0,66™
0 SF 35.000.02" 34.79£0.52" 34.58+1.06" 34,64£1.05° 34.69+1.05" 37.3120.03"
0 QF 11.22+1.06" 3.1540.19™" 6.57:0.08" 4.10£021% - -
SF 13.76:0.64™ 3831006 7.41£0.54™ 484027 - -
QF 11.22+1.06" 2.5240.14% 3.5540.24™ 1.55+0.06% 1470.16* 0.83£0.04”
R 0 SF 13.76:0.64"* 4.55+1.39% 6.780.50" 3384013 132:023% 2,08+0.13%
! QF 11.22+1.06® 3.31+0.70*" 9,00+0.12" 4,04+0,34° 4724025® 2.17+0.04
0 SF 13.76:0.64" 476+038" 9.26+0.85 4.40:049°® 42540.12" 2.4240.18%
QF 11.22+1.06® 1347+1.06™ 15.72+1.06* 11784122 7.83+138% 6.63+032%
o SF 13.76:0.64" 14.17£0.04" 14.58£0.57" 1092:0.12™ 725:0.32 753082
0 QF 2629298 747:039" 9.31:0.51" 9.34:1,06" - -
SF 26.81:030 84810.53™ 1048:1.00™ 1024:0.79™ - -
. QF 26.29+2.98"* 6.40£0.30™ 5.08+021™ 4.54+0.18™ 443004 4.06+0.17™"
. SF 26.81:030™ 8.28+0.72C 9.30+0.60"™ 7.89+0.06° 495£021€ 5.80+0.30%
b 0 QF 26.29+2.98" 8.17+0.80° 12.910.08* 9.77+0.12® 11.43+0.34"® 7.80+0.01°
SF 26.81:030" 10.03£0.49° 12.46+0.95° 10.09+0.84® 11.08+0.17° 7.48:+0.44°
0 QF 2629+2.98 24.082.08"™ 21.88+1.18" 18.55+1.19% 15.23+1.20% 14.68+0.65%
SF 26.81:030™ 2341047 20014063 15.39+0.61% 16.27+0.60™ 15.870.30°*

1)QF, quick freezing; SF, slow freezing.

"Means+SD.

¥Means in a row and *"means in a column followed by different superscripts are significantly different (p<0.05) by Duncan’s multiple range test.
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Fig. 2. Captured images of dried persimmons during storage after freezing at different temperatures.

QF, quick freezing; SF, slow freezing.
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Table 3. Change in texture of dried persimmons during storage period

T2 ZAA-FEE A A23H A|7E (2016)

Temp.

Storage period (day)

p Sample”
(C) > 0 10 20 35 50 80
0 QF 98.78+2.29%9 100.28+0.30* 95.762.95™* 101.850.09* - -
SF 100.1240.42* 99.87+0.06* 9425+1.77 88.92+5.63 - -
0 QF 08.78+2.20 99.95+0.45* 100.01£0.45*® 9826+136™ 97374051 93.54+2.43
Springiess (%) SF 100.12:0.42** 98.24+1,08" 98.5410.51%P 93.47£0.76™ 96.9240.61"* 94.5743,93%
rnginess ., . ., .
prine ’ 0 QF 08.78+2.2* 96.43+2.06" 96.57+1.78"¢ 98.59+1.73" 96.73+0.01" 99.39+0.62**
SF 100.12+042* 99.68+2.40™ 97.44+2.19™5® 92.7240.75"¢ 96.08+0.58° 99.44+0.41™
" QF 98.78+2.29™ 99.2040.67* 98,880,085 99.57+0.57* 97.97+1.63" 98.07+1.33"8
SF 100.12+042°* 100.25+0.15™ 100.90+0.17"* 100.61+0.70* 99.70+0.75™ 99.65+0.02™
0 QF 392.87+44.10™ 3765141926°  648.331841™% 3167444611 - -
SF 697.54+27.80°* 743.1746.04 32843+57.86™ 2582746927 - -
0 QF 392.87+44.10"™ 558.54£29.06™ 542.8242.55° 311.25+26.20°™" 335.43£19.29° 404.96+20.99™
Chewiness (@ SF 697.5427.80"* 911.14%23.00 718.22+8.45" 643.46+9.59 529.28+22.13° 668.7927.24°®
CWINESS | 5 c
. 0 QF 392.87+44.10° 456.14+61.09° 589.17+6.96"¢ 386497722 374.60+16.85° 1098.62+1.84
SF 697.54+27.80°* 305.14+35.30"F 419.09+23.90°F 239.56+21.51° 399.23+10.20° 558.91+1.12°
" QF 392.87+44.10° 379.47+12.98"F 490.28+9.89™" 334.64+16.24° 489.13+24.88° 442.04+11.39"
SF 697.5427.80 648.33493.26™ 516.01¢97.76™® 739.7435.40 537.91415.49° 386.16+41.00"
0 QF  338042¢257.08™  200525+66.00"  712033+530.67"  3659.00539.20"% - -
S 40975015150  6138.10+162.90"  3026.00+51.75°  1986.73+579.93% - -
. QF  338042¢257.08®  461325:22850®  4380.40+374.60°  2462.30+206.70°  3599.00+15433C  349520+311.20"
Hardness SF 409750+1S150°%  4208.10:177.90°  4588.68+183.93° 75205595205  8009.50:290.17°  6049.00+396.00"
2,
(gfen’) 0 QF  338042:257.08"  2690.96+58229  4914.68+288.08°  2567.60:502.60°  8342.50:91.50*"  6500.50+813.50"
SF 4097.50+151.50*  2382.80+49220°  3670.00£309.25°C  2702.75+40225°  3107.95231.80™*F  3513.15+6135
" QF  338042%257.08" 253796212710 273350+587.507  2907.50+285.00°  3011.38+88.13"C  2508.80+439.80°
SF 4097.50+151.50%  3558.1359347°C  334763+411.88% 4501968029  8500.67+303.67*  4765.98+173.78"
1)QF, quick freezing; SF, slow freezing.
"Means+SD.
¥Means in a row and *"means in a column followed by different superscripts are significantly different (p<0.05) by Duncan’s multiple range test.
Table 4. Change in soluble tannin of dried persimmons during storage period
(unit: mg%)
Temp. (C) Sample” Storage period (day)
' 0 20 35 50 80
0 QF 2274583047 245.40+4.26™ 275.338.83"%¢ 205.23+3.96™" -
SF 25624365 237.95+4.11" 271.1749.50° 203.26+2.59" -
. QF 207.45+3 04" 232.01+3.96™ 29425+1.98® 22522+4.13" 210.1045.17 187.48+17.20®
SF 25624365 291.21+1.07* 263362044 201.89+1.83% 202.80+2.13% 185.15+1.22®
0 QF 207.45+3 04" 247.69+4.11™ 208.66+1.83" 208.13+0.15™* 22395+2.28" 201.08+8.59™"
SF 25624365 21345+1.22% 266.10+19.17°® 201.80+2.43% 213.1545.17°® 199.55+11.261®
" QF 2274543, 04" 245.86+1.37" 282.43+8.7345C 234.30+3 .50 214.364.26™® 252.61+20™8
SF 225.624365™ 254.08+0.76™ 246.1140.35% 220.30+0.76™ 21.67+091" 195.70+14.11

1)QF, quick freezing, SF, slow freezing.

"Means+SD.

%Mecans in a row and ““means in a column followed by different superscripts are significantly different (p<0.05) by Duncan’s multiple range test.
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