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Abstract

Optimum extraction conditions were investigated for the manufacture of Kiwi liqueur. Eight-weeks of storage was
found to be the optimal extraction time for unsliced fruit, but 4 weeks of storage was found to be optimal extraction
time when the fruit was sliced into 4 pieces. There were no changes in the brix, pH and total acidity during
extraction. However 24.92 ppm of methanol and acetaldehyde was detected after extracting the liqueur after 8
week extraction time when the fruit was sliced into 4 pieces. The sensory evaluation showed the highest over
all acceptability. The Kiwi liqueur was contained 48.90 mg% of total phenolic compounds, 16.7 mg% of vitamin
C, 1.77% of malic acid, 1.18% of fructose, 1.12% of glucose and 0.08% of maltose at the optimum extraction
conditions. The sensory quality of the Kiwi liqueur was estimated to be best when 0.035% of stevioside, 0.0085%
of citric acid and 0.005% of salts were added to the Kiwi liqueur.
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Table 1. Blending sub-ingredient ratios of kiwi liqueur

(Unit: %)
Kiwi liqueur Stevioside Citric acid NaCl
I 0.05
a 0.035 - 0.005
m 0.035 0.0085 0.005
I\ 0.035 0.0085 0013
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Fig. 1. Comparison of alcohol content and yield at various
extraction time.

A: unsliced and extracted for 2 weeks, B: unsliced and extracted for 4 weeks, C:
unsliced and extracted for 6 weeks, D: unsliced and extracted for 8 weeks, E: sliced
into 4 pieces and extracted for 2 weeks, F: sliced into 4 pieces and extracted for
4 weeks, G: sliced into 4 pieces and extracted for 6 weeks, H: sliced into 4 pieces
and extracted for 8 weeks.
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Fig. 2. Comparison of sugar content and soluble solids in liqueur
with different extraction condition.

Refer to Fig. 1 for letters.
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Fig. 3. Comparison of total acidity and pH in liqueur with different
extraction condition.

Refer to Fig. 1 for letters.
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Table 2. Brown color and Hunter’s color valuze of kiwi liqueur
with different extraction condition

Kiwi liqueur”
A B C D E F G H
Brown color 0293 0275 0385 0384 017 0213 0228 0.112
L 0128 9242 8755 8639 0592 9301 9375 9739
HIners ;16 -6 423 23 155 A3 1% AR
b 1663 1677 1945 1847 1142 1206 1434 816
" Refer to Fig. 1 for letters.
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Table 3. Alcohol components of kiwi liqueur with different
extraction condition

(ppm)
Kiwi liqueur”
Alcohol components
D F H
Acetaldehyde 74.69 107.03 trace
Methanol 5252 4724 249
Ethanol” 3190 3110 30.50
Iso-propanol ND” ND ND
Ethylacetate 109.47 96.53 40.00
N-propanol 3378 2959 16.17
Iso-butanol ND ND ND
N-butanol ND ND ND
Iso-amylalcohol ND ND ND
N-amylalcohol ND ND ND

"D: unsliced and extracted for 8 weeks, F: sliced into 4 pieces and extracted for
2)4 weeks, H: sliced into 4 pieces and extracted for 8 weeks.
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Table 4. Quality characteristics of scale-up kiwi liqueur

Quality characteristics Kiwi liqueur
Alcohol (%) 30.08+0.05
Sugar (°Brix) 14.15+0.05
pH 4,00+0.01
Total acidity (%) 0.42+0.01
Brown color 0.19+0.00
L 96.15+0.21
Hunter’s color a 2.45+0.19
b 12.210.12
Total phenolic compounds (mg%) 48.90:0.81
Total vitamin C (mg%) 16.70.07
Citric acid 0.24+0.01
Organic acid content (%) Malic acid 1.7740.02
Total 2.02+0.03
Fructose 1.18+0.04
Galactose 1.1240.04
Free sugar content (%)
Maltose 0.08+0.01
Total 2.380.08
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Table 5. Sensory evaluation scores on kiwi liqueur

Kiwi 1iqueurl)
Attributes
[ o m v
Color 600:1.00°  600:1.00'  640+167  6.00+1.00°
Flavor 4804205  520:148  620:1.64  620£1.10°
Taste 580+192°  520+148°  820:084  700:0.00"
Overall 4804148 52040450  780:LI0°  7.00:0.00°
acceptability

*Mean with the same superscripts in cach column are not significantly different
(p<0.05).
PRefer to Table 1.
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