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Quality Changes in Jujube Wine with Heating Temperatures

Y.K. Min, MK. Lee, H.S. Yoon and H.J. Park
Department of Food Science and Technology, Chungbuk National University

Abstract

The filtered jujube wine was heated at various temperatures from 60 to 100°C for 10min. and the quality was
investigated by chemical and sensory analysis. pH was constant at the range of 4.07~4.08 at various heating
temperatures. Reducing sugar content was decreased from 14.64 mg/mL of unheated sample to 12.37 mg/mL
of the heated at 100°C. Regression equation between reducing sugar (s) and temperature (t) was s=-0.027t+15.
2033 (r'=0.9619). Total sugar content was at the range of 34.21 to 30.92 mg/mL. High temperature treatment
caused the decrease of L value and the increase in a value of wine color. Free sugars were shown to be slight-
ly decreased with the increase of heating temperature. Among various sugars glucose showed the maximum
decrease from 8.34 to 7.81 mg/mL in its content but lactose showed the maximum loss rates of 50.8%. Or-
ganic acids were slightly changed upon heat treatment. Iso-pentyl alcohol content was decreased from 682.98
ppm in unheated filtered sample to 635.21 ppm in heated at 100°C. Among various volatiles, 2-phenethyl al-
cohol showed the highest loss rate of of 44%. From the result of sensory evaluations of heated wines, the

heated wine at 60°C scored the highest value of 5.56.
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Fig. 1. Heating curve of jujube wine at various tem-
peratures.
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Table 1. Changes in pH and sugars of jujube wine at different heating temperatures

Heating temperature (°C, 10 min)

Constituent
0 50 60 70 80 90 100
pH 4.07 4.07 4.08 34.08 4.08 4.08 4.08
Reducing sugar (mg/ml) 14.64 13.76 13.63 13.20 13.17 12.76 12.37
Total sugar (mg/ml) 34.21 33.95 32.85 31.94 31.25 31.32 30.92
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Fig. 2. Changes in color of the filtered jujube wine at
different heating temperatures.
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Fig. 3. Changes in free sugar contents of filtered ju-
jube wine at different heating temperatures. M—M:
Rhamnose, +—+: Glucose, *——*: Sucrose, [—{1: Maltose,

A—A: Lactose.
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Fig. 4. Changes in organic acid contents of filtered ju-
jube wine at different heating temperatures. B—M: Ci-
trate, +—+: Malate, »—=*: Succinate, (}—{]: Lactate, A—a&:
Aoctate.
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Table 2. Contents of aldehyde, ester and methanol in jujube wine (ppm) at different heating temperatures

Heating temperature (°C)

Components

50 60 70 80 90 100
Actaldehyde 19.98 19.61 19.45 19.32 18.41 18.03 17.73
Ethylacetate 79.76 75.46 73.72 72.42 71.40 68.29 66.89

Methanol 46.08 44,71 43.42 43.25 42.13 39.75 38.65
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Fig. 5. Changes in fusel oil contents of filtered jujube
wine at different heating temperatures. #—M: n-propyl
alochol, *—=x: Iso-butyl alcohol, (—{1: Iso-pentyl al-
cohol, &—aA: Phenethyl alcohol
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Table 3. Least significant difference of overall guality
at different heating temperatures

LSD Grouping Means Heating temperature (°C)
A 6.00 0
A 5.56 60
B 4.82 50
B 4.68 80
B 448 90
B 4.20 70
C 3.06 100
LSD=0.73
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Table 4. Least significant difference of characteristics of the jujube wine at different heating temperatures

Bumnt (A") Nuruk (A) Cooling (A) Bitterness (B)
a? 237 100Y a 539 100 a 400 © a 528 100
b a 1.88 70 b a 5.00 0 b 280 90 b 388 80
b 1.77 50 b a ¢ 484 9 c b 248 60 c b 356 60
b 1.76 90 b d ¢ 460 80 c b 247 70 ¢ b 335 50
b 1.60 80 d ¢ 428 60 c b 227 50 c b 332 70
d 1.61 60 d c 427 50 c 204 80 c b 332 90
d 1.00 0 d 420 70 d 139 10 c 3.00 0
LSD=0.52 0.60 0.58 0.74
Astringency (B) Bumt taste (B) Buming (C) Astringency (C)
a 3.83 100 a 2.00 100 a  6.00 0 a  6.00 0
b a 3.80 80 h a 1.68 70 b 528 80 a 528 100
b a ¢ 327 50 b a 1.62 50 c b 494 100 b ¢ 476 70
b ¢ 324 70 b a ¢ 15 90 c b 488 60 b ¢ 450 50
¢ 312 90 b 1.40 80 c b 482 50 b ¢ 448 60
d ¢ 3.08 60 d ¢ 108 60 c 472 70 b ¢ 440 80
2.00 0 0.00 0 & 452 90 c 420 9
0.57 053 0.55 0.84

YA: Aroma, B: Flavor by mouth, C: Aftertaste
P1LSD Grouping

“Means

“Heating temperature (°C)
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