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Abstract

The chemical composition characteristics of jujube wine using different preparation methods including extraction in -soju
(25%) and fermentation were investigated. The jujube wine was prepared by soaking in soju using- whole fruit(WJ-S1) or
seed-removed fruit(WJ-S2). Fermentations of the jujube wine were started by using whole fruit(WJ-F1), seed-removed
fruit(WJ-F2) or extracts of whole fruit(WJ-F3) after adding 24% sucrose. The pH of all samples decreased from a range
of 4.92~5.42 at the start time to 3.66~4.97 after 100 days. The treatment WJ-F3 showed the lowest pH among all
treatments. Total acid content was 0.67 ~1.01% at the initial stage and then changed to 0.51~0.88% after 100 days. Total
sugar and reducing sugar contents were 1.20~13.8% and 0.50~4.45% at initial stage and then changed to 1.53 ~4.52%
and 1.75~3.82% after 100 days respectively. These sugars decreased during the preparation and fermentation of the jujube
wine. The amounts of free sugars including fructose, glucose, and sucrose ranged from 1.53 ~4.52% and treatment WJ-F3
showed the highest amount(1.95~13.64%) compared the other treatment. Glucose level were high in treatment WJ-S1 and
WIJ-S2, and fructose was increased in treatments WJ-F1, WJ-F2, and WJ-F3 after 60 days. Amino nitrogen content was
0.02~0.11% after 20 days and 0.07~0.14% after 40 days respectively. Solid content was 2.68 ~7.76% at the initial
fermentation stage and changed to 4.81~9.73% after 100 days. Hunter color(L values) were 88.45~96.74 at the initial
stage and then changed to 92.62~100.45 after 100 days. Preference tests a significant difference between the two types
(extraction and fermentation) of jujube wine. And treatment WJ-S2 received the highest preference scores among the all
treatments.
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Fig. 1. Change of pH in jujube wine. A(WJ-S1): Whole
fruit was soaked in soju for the preparation of jujube wine;
B(WJ-S2): Seed-removed fruit was soaked in soju for the
preparation of jujube wine; C(WJ-F1): Whole fruit was used
for fermentation of jujube wine; D(WJ-F2): Seed-removed fruit
was used for fermentation of jujube wine; E(WJ-F3): Whole
fruit was heating at 100°C for 2 hours and then was extracted.
This extract was used for fermentation of jujube wine.
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Fig. 2. Change of total acid content in jujube wine. A
(WIJ-S1): Whole fruit was soaked in soju for the preparation
of jujube wine; B(WJ-S2): Seed-removed fruit was soaked
in soju for the preparation of jujube wine; C(WJ-F1): Whole
fruit was used for fermentation of jujube wine; D(WJ-F2):
Seed-removed fruit was used for fermentation of jujube
wine; E(WJ-F3): Whole fruit was heating at 100°C for 2 hours
and then was extracted. This extract was used for fermentation
of jujube wine.
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Fig. 3. Change of total suger content in jujube wine. A
(WIJ-S1): Whole fruit was soaked in soju for the preparation
of jujube wine; B(WJ-S2): Seed-removed fruit was soaked
in soju for the preparation of jujube wine; C(WJ-F1): Whole
fruit was used for fermentation of jujube wine; D(WJ-F2):
Seed- removed fruit was used for fermentation of jujube
wine; E(WJ-F3): Whole fruit was heating at 100C for 2
hours and then was extracted. This extract was used for
fermentation of jujube wine.
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Fig. 4. Change of reducing suger content in jujube wine.
A(WIJ-S1): Whole fruit was soaked in soju for the prepa-
ration of jujube wine; B(WJ-S2): Seed-removed fruit was
soaked in soju for the preparation of jujube wine; C(WIJ-F1):
Whole fruit was used for fermentation of jujube wine;
D(WJ-F2): Seed-removed fruit was used for fermentation of
jujube wine; E(WJ-F3): Whole fruit was heating at 100C
for 2 hours and then was extracted. This extract was used
for fermentation of jujube wine.
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Fig. 5. HPLC-RID chromatogram of free sugar in treatment
WJS1. Whole fruit was soaked in soju for preparation of
jujube wine.
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Fig. 6. HPLC-RID chromatogram of free sugar in treat-
ment WJF3. Whole fruit was heating at 100C for 2 hours
and then was extracted. This extract was used for fermen-
tation of jujube wine.
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Fig. 7. Change of amino nitrogen content in jujube wine.
A(WIJ-S1): Whole fruit was soaked in soju for the preparation
of jujube wine; B(WJ-S2): Seed-removed fruit was soaked
in soju for the preparation of jujube wine; C(WJ-F1): Whole
fruit was used for fermentation of jujube wine; D(WJ-F2):
Seed-removed fruit was used for fermentation of jujube
wine; E(WJ-F3): Whole fruit was heating at 100C for 2
hours and then was extracted. This extract was used for fer-
mentation of jujube wine.
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Fig. 8. Change of solid content in jujube wine. A(WJ-S1):
Whole fruit was soaked in soju for the preparation of jujube
wine; B(WJ-S2): Seed-removed fruit was soaked in soju for
the preparation of jujube wine; C(WJ-F1): Whole fruit was used
for fermentation of jujube wine; D(WIJ-F2): Seed-removed
fruit was used for fermentation of jujube wine; E(WIJ-F3):
Whole fruit was heating at 100C for 2 hours and then was ex-
tracted. This extract was used for fermentation of jujube wine.
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Table 1. Changes in Hunter color values of jujube wine
Sample
Time Color i .
(day)  value Extraction Fermentation
WI-S1 WIJ-S2  WI-F1  WIJ-F2 WIJ-F3
L 96.74 94.69 94.72 94.67 88.45
0 a 000 —0.8 —0.13 —050 0.05
b 1.77 7.56 3.01 6.15 21.45
L 92.99 90.92 88.71 89.00 87.21
20 a —158 —1.04 —118 —1.18 0.24
b 18.68 19.84 15.29 15.50 19.28
L 90.40 91.26 86.40 86.84 85.85
40 a —098 —1.04 —0.61 —095 0.36
b 20.03 21.06 21.06 16.44 20.16
L 91.50 91.36 86.62 74.99 81.51
60 a —1.15 —133 —0.84 293 0.92
b 11.18 15.84 14.90 14.50 15.89
L 9748 99.80 91.78 92.53 92.40
80 a —0.07 0.06 0.87 0.75 1.58
b 1.81 —0.72 018 —347 1.97
L 96.25 10045 90.84 91.62 95.57
100 a 0.00 —0.51 0.89 091 0.55
b 0.85 0.58 004 —339 0.75

L: degree of lightness, a: degree of redness, b: degree of yellowness.
WI-S1: Whole fruit was soaked in soju for the preparation of jujube
wine; WIJ-S2: Seed-removed fruit was soaked in soju for the
preparation of jujube wine; WIJ-F1: Whole fruit was used for
fermentation of jujube wine; WIJ-F2: Seed-removed fruit was used
for fermentation of jujube wine; WJ-F3: Whole fruit was heating
at 1007C for 2 hours and then was extracted. This extract was used
for fermentation of jujube wine.
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Table 2. Sensory evaluation score of jujube wine after
100 day of storage

Sample
Sensory - -
O Extraction Fermentation
characteristics
WI-S1  WI-S2  WIJ-FI  WIF2 WIJ-F3
Taste

Sweetness 332° 401 1.82 1.41 131
Bitterness 3.62° 241 3.80 487  3.00

Acid 2.20 1.42 3.43 445 526
Jujube 492 415" 176 1.34 222
Burn 1.24 0.75 262" 272 1.24
Aroma
Sweetness 3.26 3.28 2.36 2.92° 1.83
Bitterness 1.51 122 241 1.74 2.92°
Acid 1.52 1.95 2.07 321 4.72°
Jujube 1.83 2.02 2.61 3.76 421°
Burn 1.01 0.56 1.12 1.01 1.14

Preference sum
of ranking order
7 Mean scores in row different letters are significantly different
at the 5% level using LSD multiple range test. p<0.05 in ANOVA
test. WJ-S1: Whole fruit was soaked in soju for the preparation of

38 36° 66 75° 74°

jujube wine; WIJ-S2: Seed-removed fruit was soaked in soju for the
preparation of jujube wine; WIJ-F1: Whole fruit was used for
fermentation of jujube wine; WJ-F2: Seed-removed fruit was used
for fermentation of jujube wine; WI-F3: Whole fruit was heating
at 100°C for 2 hours and then was extracted. This extract was used

for fermentation of jujube wine.
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