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A Study on the properties of hot water extracts of Korean dried tangerine peel
and development of beverage by using it
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Abstract

This study was carried out to develop a traditional functional beverage by using hot-water extraction of dried
peels of Korean tangerine. The pH of the hot-water extracts of dried tangerine peels decreased as the extraction time
increased. The acidity and viscosity of the extracts increased as the extraction time increased. The antioxidative
activity of the extracts during the extraction was monitored by measuring the electron donating ability. The electron
donating abilities of the extracts were in the range of 80.93-83.27%. Extraction time did not affect the antioxidative
activity of the extracts. The fibrinolytic activity of the extracts increased as the extraction time increased. The pH of
the beverage made with the peel extract was not affected by the extraction time and the kind of sweetener added.
The viscosity of the beverage increased as the extraction time increased. In sensory evaluation, the highest score was
obtained in the beverage samples made with the ones extracted for 180 min and added with sugar. The above
results indicate that the dried peel of Korean tangerine can be used as a functional material in beverage industry.
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Table 1. Composition of dried tangerine peel beverage

Ingredients Composition(%) Increment(%)
Drid tangerine extracts 20 -
Sucrose 9.5 105
(Honey, Oligosaccharide) 9.0, 24.0) -
Citric acid 0.07 +0.01
Vitamin C 0.1 -
Purified water rest -
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Table 2. pH, acidity, and viscosity of hot water extracts
from dried tangerine peel

ﬁ:ntzf:;r; pH Acidity(mg%) Viscosity(sec)
60 5.00£0.01""  39.844+042" 24.3340.58°
90 4.94+0.00° 64.56+0.42° 30.67+058°
120 4.90+0.10° 60.96+0.42° 31.00+1.00°
150 4.88+0.10° 85.68+0.42° 34.00+1.00°
180 470+0.00° 102.96+0.00° 51.67+0.58°
F-value 7.68" 8499.58™ 531397
Y :mean +S.D,,

*p<0.05, ***p<0.001
a-e:Same lettered superscripts in a column are not
significantly different.
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Table 3. Refractive index and solid contents of hot water
extracts from dried tangerine peel
Extraction time Refractive index

Solid contents

(min)  Bx) (%)
60 2.5 1.9940.03"
90 4.0 2.854+0.05°
120 44 3.25+0.01°
150 4.6 3.61+0.01°
180 7.1 5.82+0.04°
F-value - 6459.337"
Y mean+S.D.
#kp<(),001

a-e:Same lettered superscripts in a column are not
significantly different.
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Table 4. Electron donating ability and fibrinolytic
activity of hot water extracts from dried tangerine peel

Extraction time  Electron donating Fibrinolytic
(min) ability(%) activity(mm)
60 80.93+0.21" nd”
90 82.231+0.76 trace
120 83.03+0.23 49
150 83.2740.47 55
180 82.83+0.55 6.1
F-value 0.20™ -
Y mean+S.D.
Pnot detective
™S-not significant
60min 90min
* *
* * *
120min 150min 180min

Fig. 1. Fibrinolytic activity of hot water extracts from
dried tangerine peel.
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Table 5. Changes in pH, acidity and viscosity of dried

tangerine peel beverage by added sweeteners and
extraction times
Added . . .
sweeteners pH Acidity(mg%) Viscosity(sec)
Sucrose
60" 3204000 1284+2.08" 20.00+1.00°
90 3214001 129.6+000' 21.33+0.58
120 3214000 128.4+2.08° 23.00+0.00°
150 3424002 1464+2.08”" 31.00+0.00
180 3.60+000 15244208  33.33+1.557
Oligosaccharide
60 3224000 1104+2.08 19.67+0.58"
90 331+000 11644208 23.67+0.58°
120 3414+001 118.8+0.00° 23.00+1.00°
150 3324000 1350+1.80° 30.67+0.58°
180 3.60+£0.00 144.6+1.04" 38.67+1.15°
Honey
60 3224000 12124208 20.33+0.58"
90 3414000 127.2+£2.08™ 21.33+0.58"
120 3434001 1260+000° 2067+1.15"
150 3424000 1200+£1.04 32.33+1.53°
180 3.63+0.01 141.6+197° 36.67+1.53
F-value - 149.84” 156.42"
Y: extraction time(minutes)
2. mean+S.D.
*x%p<0.001
a-e:Same lettered superscripts in a column are not

significantly different.
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Table 6. Score of sensory evaluation of dried tangerine peel beverages

Added sweeteners Sweet Sour Bitter Qverall palatability
Sucrose
90" 3.50+0.84 2.83+0.75™ 233+1.03" 4.00£0.63"
180 4.67+0.52° 2.50+1.38™ 1.83+0.75° 433+121°
Oligosaccharide
90 1.67+0.52° 3.33+0.82™ 433+0.52° 1.334+0.52°
180 1.674+0.82° 3.5040.84™ 3.67+0.52° 2.000.89°
Honey
90 3.17+075° 3174117 3.17+£0.75 3.67+0.82°
180 3.831041" 2.83+1.17™ 2.67+1.03" 3.33+0.52°
F-value 19.88 0.76™ 7.89" 13.107

Y: extraction time(minutes)

*p< 0.05, N not significant

a-d: Same lettered superscripts within a column are not significantly different.
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