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Changes on the Antioxidant Activities of Extracts from the Ziziphus
Jugube Miller Fruits During Maturation
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Abstract

This study was carnies out to analyzed the antioxidant activities and xanthine oxidase inhibitory effects of extracts
from jujube to provide basic data for the development of functional materials. Antioxidative activities of extracts
from jujube were analyzed by electron donating ability (EDA) using 1,1-diphenyl-2-picryl hydrazyl (DPPH), superoxide
dismutase (SOD)-like activity by pyrogallol and nitrite scavenging ability. Extract yields from jujube fruits were
11.55% for unripe fruits, and about twice that value when ripe fruit extracts were prepared. The yields of hot-water
and ethanol extracts was 55.67 and 65.95% in dried fruits, respectively. Total phenol contents were higher in unripe
fruit extracts. The EDA values of hot-water and ethanol extracts from jujube fruits were increased by increase
of extract concentration, and were about 90% in 10.0 mg/mL of extract concentration. The SOD-like activity was
increased by the increase of extract concentrations. The SOD-like activity of the hot-water extract from unripe
fruits was higher than that of other extracts. The SOD-like activity of ethanol extracts was 39.92% at 10 mg/ml
of extract concentration from unripe fruits. The nitrite scavenging ability was about 50% in 1.0 mg/ml of extract
concentration at pH 1.2, and that of extracts from unripe fruits was higher than that of other extracts. The xanthine
oxidase inhibitory activities of hot-water and ethanol extracts from unripe fruits were higher than those of other
extracts, were increased by concentration of extracts.
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Table 1. Extract yield of jujube fruits
(%)

) Yield
Samples
Water extracts Ethanol extracts
Unripe fruits 11.55 12.01
Ripe fruits 2741 29.54
Dried fruits 55.67 62.95

Unripe fivits and ripe fruits was sampled at 13 September and 13 October, respectively.
Dried fruits was dried by hot-wind dry machine.
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Table 2. The contents of polyphenol in the jujube fruits
(%)

, Polyphenol
Samples)
Water extracts Ethanol extracts
Unripe fruits 12.88 + 0.03” 1758 + 041
Ripe fruits 260 + 0.02 312 £ 004
Dried fruits 1.84 + 0.01 1.88 £ 0.09

Mnripe fruits and ripe fruits was sampled at 13 September and 13 October, respectively.
7Dﬁed fruits was dried by hot-wind dry machine.
PAll value are expressed as Mean * SD of triplicate Determinations.
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Table 3. Electron donating ability of hot-water extracts from
jujube fruits

Electron donating ability(%)"”
00l mgmL 01 mgmL 1mgmL 5 mgmlL 10 mgmL
UFE  530:023' 3530£0.18' 92.75:027° 9697:0.17° 101.18:0.07°
RFE  148+042" 577102 38942066 96.030.09° 100.52:0.20°
DFE  122+039" 24240.19" 13.65:023" 53.84+0.79" 87.24+049"
AsA  55.53L17% 95.44+028° 95.66+0.05 94.18+0.79" 95.56+0.15°

PUFE : extracts from unripe fruits, RFE : extracts from ripe fruits, DFE : extracts
from dried fruits, AsA : ascorbic acid.

PAll value are expressed as Mean + SD of triplicate Determinations.
“Different superscripts within the column are significantly different at p<0.05 by
Duncan‘s multiple range test.

1)

Samples

Table 4. Electron donating ability of ethanol extracts from jujube
fruits

Electron donating ability %)
001 mg/mL 0.1 mgmL 1 mgmL 5 mgmL 10 mg/mL
UFE  829+049" 50.83+0.24" 88.57:0.18° 100.62098° 112.6240.74'
RFE  3.02:048° 984:057" 62242093 9889025 10600£020°
DFE  3.10:0.73° 4000.08° 19.70:046 69.32£045" 10622043
AsA  55.53:117 95.44+028° 9566+005° 94.18:0.79° 95.56+0.15°

PUFE : extracts from unripe fruits, RFE : extracts from tipe fruits, DFE : extracts
from dried fruits, AsA : ascorbic acid.

PAll value are expressed as Mean + SD of triplicate Determinations.
IDifferent superscripts within the column are significantly different at p<0.05 by
Duncan‘'s multiple range test.
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Table 5. SOD like activity of hot-water extracts from jujube fruits

SOD like activity(%)””

Samples”
001 mg/mL 01 mgmL 1| mgmlL 5 mgmL 10 mgmL

UFE 3611047 810£147 1871£327° 22261043 39.92:0.78°
RFE  530£094° 548:L11% 1350£1.29" 2093:0.05% 22.35:048°
DFE  3.00:083' 430:082" 734:078" 923201' 1328+163"
AsA  19.54+0.67% 31.78+003" 9535:029" 100.89+0.06" 100.350.13"

DUFE : extracts from unripe fruits, RFE : extracts from ripe fruits, DFE : extracts
from dried fruits, AsA : ascorbic acid.

YAl value are expressed as Mean £ SD of triplicate Determinations.

IDifferent superscripts within the column are significantly different at p<0.05 by Duncan‘s
multiple range test.

Table 6. SOD like activity of ethanol extracts from jujube fruits
SOD like activity (%)™

001 mgmL 01 mgmL 1 mgmL 5mgmL 10 mgmL

UFE  10.18+1.32%" 9.17:047 1081£1.09" 2028:006" 31.24:095°

RFE  864:021" 921x091%" 1052042% 1130:1.467 12.56:121°

DFE  762:t1.13 800082 846:0.63" 899:025" 10.59:0.82%

AsA 19542067 31.78:0.03° 95.35:029" 100.8920.06" 100.35:0.13"

Samples')

PUFE : extracts from unripe fruits, RFE : extracts from ripe fruits, DFE : extracts
from dried fruits, AsA : ascorbic acid.

YAl value are expressed as Mean * SD of triplicate Determinations.

?Different superscripts within the column are significantly different at p<0.05 by Duncan‘s
multiple range test.
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Table 7. Nitrite scavenging ability of hot-water extracts from
jujube fruits at pH 1.2

Nitrite scavenging ability %)
001 mgmL 0.1 mgmL 1 mgmlL 5 mgmL 10 mgmL
UFE 1530249 3530+355" 62.75+2.54° 86.97+3.54° 85.18+2.31"

Samplsesl)

RFE  1548+4.94 2577+1.14' 68.94+632" 75034233 82524248
DFE  922+379% 20424242 33.65:138" 53.84%3.12° 7524+390°
AsA 45.53+1318 75444367 85.66+1.17° 94.18+3.12° 97.56+2.40°

PUFE : extracts from unripe fruits, RFE : extracts from ripe fruits, DFE : extracts
from dried fruits, AsA : ascorbic acid.

PAll value are expressed as Mean £ SD of triplicate Determinations.

*Different superscripts within the column are significantly different at p<0.05 by Duncan’s
multiple range test.

Table 8. Nitrite scavenging ability of ethanol extracts from jujube
fruits at pH 1.2

Nitrite scavenging ability (%)
001 mg/mL 0.1 mg/mL 1mgmL 5 mgmlL  10mg/mL
UFE  529%305 2083250 68.57+1.31° 88.62+333™ 92.62+0.82"

Samples”

RFE  702+165 19844287 52.24+439° 78.89+2.52% 8500+134°
DFE 610305 1400£120° 39.70%6.10' 59.32+3.85" 7622271
AsA 4553+131" 75444367 85.66+1.17° 94.18%3.12° 97.56+2.40°

PUFE : extracts from unripe fruits, RFE : extracts from ripe fruits, DFE : extracts
from dried fruits, AsA : ascorbic acid.

PAll value are expressed as Mean * SD of triplicate Determinations.

*Different superscripts within the column are significantly different at p<0.05 by Duncan‘s
multiple range test.



Rswoll WE 5 (Zizphus jujube Miller) FZ=°] F1H8} /) g} iy

qzA0A A oA BEEZR] YEZAWNS A4
SITH(35). Caffeic acid, ferulic acid 52} phenolic acids$}
catechol 5] phenol 12|31 ascorbic acid$} erythorbic
acid®} 22 HdEHo| o} @At T} ¥hE-3HA = nitrosamine
o] S Al = Utk36,37). wEbA i delo] g
9 oeke FEE-L pH 1.2004 o}bdk 27 50] ol
nitrosamine YAl Ao a7} JS Ao R FAdHTh

Xanthine oxidase A{sf &4

Xanthine oxidase—L; A4A) W purine thAlel] #oJsl= 4
2 xanthine 22 hypoxanthine & ZX-F] urateE 34 5}o]
7 U] urate7} F7HEE @FE G 02 QIS =49
A Eo] A3 55 fdsle %%(gout)% Jozith 1
2]} xanthine oxidasedl] 3 5 59 A S
a4y 2 Ay g5 2 EHT%H a5 ¢ g
FZE2] xanthine oxidase AHEAHL A B FEE 235}
& gi,] AL =As19.0 u% 71 ZA3}= Table 99
Table 10 YR th5 Gvll <+ F5=9] xanthine
oxidase A& &4 AT}+= Table 99 2t} 5 ) I
FE=9 vEIF SUHETE 84k ARl EolE]

=

P o

ol
N
e
it

_xi

xanthine 0x1dase°ﬂ 5k A eAo] Eolde o 2= 9t
5 Ao 325 100 mgmLe] FxolA v)E 59 735

2742%°) ANEEE HHoH, g tiFok Az tiF9
F2E9 ALE 7t} 21.74, 18.10% 9] A4S B
vls o520 F97F g3 Ax g Ble) v w8

xanthine oxidase A3|&AS 31d 4= AT}

Table 9. Inhibition effects on xanthine oxidase of hot-water
extracts from jujube fruits

Xanthine Oxidase inhibition(%)>”
001 mgmL 0.1 mgmL | mgmL 5 mgmL 10 mg/mL
UFE  720:111%  9.642069 1830+1.81™ 25741098 27.42+0.67
RFE 961017 1201£1.10° 14.50£0.12" 15.66:0.68° 21.741.59°
DFE  586:037° 1045085 1330:0.59" 14.45:0.86" 18.10:0.49°
AsA 3692£044" 37.23+1.12° 3741:026" 38.81+042" 3844+0.03"

DUFE : extracts from unripe fruits, RFE : extracts from ripe fruits, DFE : extracts
from dried fruits, AsA : ascorbic acid.

All value are expressed as Mean + SD of triplicate Determinations.

I Different superscripts within the column are significantly different at p<0.05 by
Duncan‘s multiple range test.
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Table 10. Inhibition effects on xanthine oxidase of ethanol extracts
from jujube fruits

Xanthine Oxidase inhibition(%)"”
001 mgmL 0.1 mgmL 1 mgmL 5 mgmL 10 mgmL
UFE  831:L15% 1608:037 20.01:020° 27.34£156" 31381.83%
RFE  637+L11" 848:129° 14.66124° 1791£120° 2666+1.18°
DFE  350:107 1017:079" 1506185 1590£1.60° 26.17:0.32°
AsA  3692:044° 3723:1.12° 3741:026' 38812042 3844003

Samplesl)

PUFE : extracts from unripe fruits, RFE : extracts from ripe fruits, DFE : extracts
from dried fruits, AsA : ascorbic acid.

PAll value are expressed as Mean + SD of triplicate Determinations.

Different superscripts within the column are significantly different at p<0.05 by Duncan‘s
multiple range test.
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