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Antioxidant Activity, Total Phenolics, Vitamin C and Sugar Content
during Fruit Ripening of Five Different Jujube Cultivars

Youngki Park* and Jae-Hee Kim

Division of Special Purpose Tree, National Institute of Forest Science, Suwon 16631, Korea

Abstract - The aim of this study was to analyze antioxidant activity, total phenolics, and vitamin C content in unripe and ripe
jujube cultivar and to investigate correlation between antioxidant and chemical constituents including total phenolics and
vitamin C. The antioxidant activity was measured by the DPPH radical scavenging activity, ABTS radical scavenging
activity, and reducing power. Although, the weight, diameter and soluble solids of Zyziphus jujuba fruit were increased with
the progress of ripening, antioxidant activity and total phenolics were decrease during ripening. The highest free-radical
scavenging activity (at 2.5 mg/ml) and reducing power (at 1 mg/ml) in fruit were 81.75% (Bokjo, unripe) and 0.80 (Mudeung,
unripe), respectively. The highest total phenolic content in unripe fruit of Mudeung was 62.50 #g/g. A linear correlation
(#=0.911) was shown between DPPH radical scavenging activity and total phenolic content.
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Table 1. Morphological characteristics of unripe and ripe jujube cultivar

Fruit characteristics

Cultivar State of fruit

weight (g) length (cm) width (cm) W/V*
Mud unripe 11.75ab 3.71ab 2.54a 0.62
udeun
& ripe 12.30a 3.81a 2.58a 0.62
G unripe 11.26ab 3.40cd 2.56a 0.64
eumseon
& ripen 12.42a 3.63abc 2.65a 0.62
unripe 10.41ab 3.32d 2.54a 0.62
Wolchul .
ripe 12.79a 3.41cd 2.67a 0.67
. unripe 10.75ab 3.47bcd 2.56a 0.61
Bokjo .
ripe 11.16ab 3.50bed 2.55a 0.62
unripe 7.39¢ 2.77f 2.31b 0.63
Boeun .
ripe 9.84bc 3.60e 2.55a 0.63

“W/V means the weight/volume ratio.
abc Values within different superscripts are different within the same column at p < 0.05 by Duncan’s multiple range test.
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Table 2. DPPH radical scavenging activities of the ethanol extract from the unripe and ripe jujube cultivar

DPPH radical

State of
Cultivar . Concentration (mg/ml)
fruit ICs0"(mg/ml
1 05 1.0 25 so (ne/nl)
unripe 26.97+3.82abc 44.69+3.66abc 66.8342.28bcd 1.36
Mudeung .
ripe 15.1943.30cd 30.53+0.08d 56.75+0.62d 2.11
unripe 27.79+1.94abc 46.93+1.62ab 76.75+0.92ab 1.15
Geumseong .
ripe 17.03+2.18bcd 30.15+3.45d 56.96+2.67d 2.11
Wolchul unripe 31.66+10.34a 47.15+6.06ab 69.23+5.05abed 1.20
u
ripe 20.41+£3.53abed 39.56+3.26bcd 71.20+5.05abc 1.49
Bokio unripe 29.01+2.46ab 54.36+3.08a 81.75+4.04a 091
! ripe 17.06+2.02bcd 32.76+1.68cd 58.5943.35¢d 2.00
B unripe 24.71+11.83abc 42.79+16.62abcd 67.80+12.25bed 1.43
oeun
ripe 11.34+4.13d 28.59+3.61d 68.68+9.26abcd 1.80

“ICso (concentration required for 50% inhibition) values for DPPH radical scavenging activities of ethanol extract
abc Values within different superscripts are different within the same column at p < 0.05 by Duncan’s multiple range test.

All values are mean + SD.

Table 3. ABTS radical scavenging activities of the ethanol extract from the unripe and ripe jujube cultivar

ABTS radical

State of
Cultivar . Concentration (mg/ml)
fruit ICso"(mg/ml
0.5 1.0 2.5 so (/1)
unripe 44.56+13.62ns’ 74.53+2.78ab 94.3343.61ns 0.59
Mudeung )
ripe 26.08+9.26ns 47.03+13.27¢ 87.79+8.86ns 1.11
unripe 51.86+4.35ns 84.15+5.34a 95.8243.29ns 0.42
Geumseong .
ripen 29.76+17.07ns 49.18+11.15¢ 88.91+£8.33ns 1.13
Wolchul unripe 46.69£14.54ns 76.50+4.94ab 96.82+1.83ns 0.56
olchu
ripe 35.41+13.08ns 65.07+18.08abc 96.4442.56ns 0.75
Bok unripe 43.87+8.42ns 80.89+6.47a 97.10£1.42ns 0.58
okjo
. ripe 22.934+7.33ns 54.06+9.83bc 90.93+7.57ns 0.67
B unripe 36.3149.21ns 63.18+10.30abc 95.9542.06ns 0.75
oeun
ripe 23.86+13.42ns 46.00+9.73¢ 88.58+7.08ns 1.14

“ICso (concentration required for 50% inhibition) values for ABTS radical scavenging activities of ethanol extract.
abc Values within different superscripts are different within the same column at p < 0.05 by Duncan’s multiple range test.

*ns means not significant.
All values are mean + SD.
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Table 4. Vitamin C contents and soluble solids of the ethanol extract from the unripe and ripe jujube cultivar

. . Vitamin C Soluble solids
Cultivar State of fruit (100 g) (Brix)

unripe 1295.33+235.4de 13.62+£2.01de

Mudeung .
ripe 995.33+£285.1e 25.23£3.09¢
unripe 1388.67+374.7cde 13.60+3.87de

Geumseong .
ripen 930.67+360.7¢ 30.01+2.38a
unripe 1195.33+241.3de 16.41+3.64d

Wolchul )
ripe 1806.00£119.8bed 28.32+3.97ab
. unripe 1980.67+263.6abc 13.10£2.50e

Bokjo .
ripe 1344.00£316.5¢cde 29.76+4.53ab
unripe 2148.67+358.6ab 10.58+1.89%¢

Boeun .
ripe 2540.00+309.8a 26.7943.16bc

abc Values within different superscripts are different within the same column at p < 0.05 by Duncan’s multiple range test.

All values are mean + SD.
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Table 5. Correlation coefficients (r) of antioxidant activity with total phenolic content, vitamin C content, and soluble solids of unripe

and ripe jujube cultivar

Factor DPPH ABTS Reducing Power Total Phenolics  Vitamin C Soluble solids
DPPH - 0.956 0.862 0.911 0.106 -0.831
ABTS 0.956 - 0.798 0.877 -0.007 -0.773
Reducing Power 0.862 0.798 - 0.906 0.257 -0.853
Total Phenolics 0.911 0.877 0.906 - 0.088 0.088
Vitamin C 0.106 -0.007 0.257 0.088 - -0.186
Soluble solids -0.831 -0.773 -0.853 0.088 -0.186 -
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