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Components and Their Antioxidative Activities of Methanol Extracts from
Sarcocarp and Seed of Zizyphus jujuba var. inermis Rehder

Mi Hee Yu, Hyo Gwon Im, Hyo Jung Lee, Young Ju Ji, and In-Seon Lee"*

Department of Food Science and Technology, Keimyung University
'The Center for Traditional Microorganism Resources, Keimyung University

Abstract Antioxidant activities of methanol extracts from sarcocarp and seed of Zizyphus jujuba var. inermis Rehder were
investigated in vitro. Contents of total polyphenols in methanol extracts from sarcocarp and seed were 98.83, 138.99 ug/mg,
respectively. Radical-scavenging activities of methanol extracts were examined using o,o-diphenyl-p-picrylhydrazyl and 2,2"-azino-

bis(3-ethylbenzthiazoline-6-sulfonic acid) radicals,

and hydrogen peroxide assay. Inhibition effects of methanol extracts on

peroxidation of linoleic acid were examined by ferric thiocyanate and thiobarbituric acid methods. Both sarcocarp and seed of
Zizyphus jujuba var. inermis Rehder showed relatively high antioxidant activities in various systems.
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Table 1. Contents of total polyphenols and flavonoids in methanol extracts from sarcocarp and seed of Zizyphus jujuba var. inermis

Rehder
Plant Part used Total polyphenols" (ug/mg) Total flavonoids™ (ug/mg)
Zizyphus jujuba var. Sarcocarp 98.83 = 4.70” 3556 +6.42
inermis Rehder Seed 138.99 £ 7.39 131.48 £4.31

"Milligrams of total polyphenol content/g of plants based on tannic acid as standard.
f’Milligrams of total flavonoid content/g of plants based on quercetin as standard.
JEach value is mean £ S.D.(n > 3).
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Table 2. Scavenging effects of butylated hydroxyanisole (BHA), ascorbic acid and methanol extracts from sarcocarp and seed of
Zizyphus jujuba var. inermis Rehder on o,o-diphenly-p-picrylhydrazyl radicals (DPPH +)

Samples Part used Concentration (i1g/mL) Scavenging effect (%) RC,,"” (ug/mL)
Sarcocarp 10 31.79£3.367 2749+75
50 79.58 £ 8.02
Zizyphus jujuba var. 100 92.14+4.99
inermis Rehder Seed 10 26.64+5.02 27.54+55
50 79.32 £ 5.24
100 95.80+6.1
1 25.45+8.21 3.11+1.15
BHA 5 94.94 +6.03
10 96.34 £0.29
1 1427+1.26 2.09+1.03
Ascorbic acid 5 101.16 £ 3.83
10 96.52+ 1.3

UConcentration required for 50% reduction of DPPHs at 30 min after starting the reaction.
JEach value is mean+ SD (n > 3).
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Table 3. Scavenging effects of Trolox and methanol extracts from sarcocarp and seed of Zizyphus jujuba var. inermis Rehder on 2,2'-

azino-bis(3-ethlbenzthiazoline-6-sulfonic acid) radicals (ABTS+")

Samples Part used Concentration (ug/mL) Scavenging effect (%)
Trolox 15 uM 63.24 4 0.94"

Sarcocarp 10 20.55+1.23
Zizyphus jujuba var. 100 99.11£0.60
nermis Rehder Seed 10 24.15+3.57
100 98.58 + 0.58
BHA 1 19.04 + 3.10
10 99.38 £ 0.81
Ascorbic acid 25.57+0.27
scorbieact 10 99.86%0.17

PEach value is mean=SD (n > 3).
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EZA 2 AMH-EE Troloxe 15 LLMOHH 63% AHEe

ox
s
2
>
e
HN

ZE2 100 ug/mLollA 98-99% HE=2] ABTS+'9| & 4%
S 299, BHAS ascorbic acide 10 pg/mLoA] 999, o]Ake]
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gen peroxide 27 EAS 7HA 4 U8 Aow Azhdan
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Table 4. Scavenging effects of BHA, ascorbic acid and methanol extracts from sarcocarp and seed of Zizgyphus jujuba var. inermis

Rehder on hydrogen peroxide (H,0,)

Samples Part used Concentration (ug/ml.) Scavenging effect (%)
Sarcocarp 10 10.88 + 1.62"
Zizyphus jujuba var. 100 60.12 +5.02
inermis Rehder Seed 10 14.61 £3.35
100 72.15+ 444
1 7.76 +1.53
BHA
10 43,68 +9.79
L 1 20.63+1.92
Ascorbic acid 10 65.45 £ 5.75

YEach value is mean+ SD (n > 3).
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Fig. 1. FTC values in linoleic acid emulsion treated with BHA,
ascorbic acid, and methanol extracts from sarcocarp and seed of
Zizyphus jujuba var. inermis Rehder. I: Control, II: Sarcocarp of
Zizyphus jujuba var. inermis Rehder 10 pg/mL, III: Sarcocarp of
Zizyphus jujuba var. inermis Rehder 100 pug/mL, TV: Seed of
Zizyphus jujuba var. inermis Rehder 10 pg/mL, V: Seed of Zizyphus
jujuba var. inermis Rehder 100 pg/mL, VI: BHA 1 pg/mL, VII:
BHA 10 ng/mL
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Fig. 2. TBA values in linoleic acid emulsion treated with BHA,
ascorbic acid, and methanol extracts from sarcocarp and seed of
Zizyphus jujuba var. inermis Rehder. I: Control, II: Sarcocarp of
Zizyphus jujuba var. inermis Rehder 10 pg/mL, III: Sarcocarp of
Zizyphus jujuba var. inermis Rehder 100 pg/mL, IV: Seed of
Zizyphus jujuba var. inermis Rehder 10 pug/mL, V: Seed of Zizyphus
jujuba var. inermis Rehder 100 pg/mL, VI: BHA 1 pg/mL, VII:
BHA 10 pg/mL
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Fig. 3. Protective effects of BHA, ascorbic acid, and methanol
extracts from sarcocarp and seed of Zizyphus jujuba var. inermis
Rehder on the cytotoxicity of H,O, in V79 cells. I: Control, II:
Sarcocarp of Zizyphus jujuba var. inermis Rehder 10 pg/mL, III:
Sarcocarp of Zizyphus jujuba var. inermis Rehder 100 pug/mL, TV:
Seed of Zizyphus jujuba var. inermis Rehder 10 pg/mL, V: Seed of
Zizyphus jujuba var. inermis Rehder 100 pg/mL
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