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Abstract

The nutritional components and antioxidative activities of jujube fruit and leaf were investigated and analyzed to
provide basic data for functional food materialization and processing. The nitrogen-free extract contents of the fruit
and leaf were 71.92% and 41.51%, respectively. The mineral components of the fruit and leaf were rich in Ca
(72.14 and 3,252.09 mg/100 g), K (899.82 and 1,708.12 mg/100 g), and P (172.11 and 286.28 mg/100 g), respectively.
The major free sugars of the fruit were glucose (13.01%) and fructose (7.35%); and of the leaf, sucrose (3.94%)
and fructose (0.75%). The ascorbic acid contents were higher in fruit (135.73 mg/100 g) than in the leaf (100.43
mg/100 g). The analysis of the component amino acid showed a relatively high ratio of glutamic acid, aspartic
acid, proline, and essential amino acids of leucine, but a low methionine and cystine content. The ABTS and FRAP
assays indicated that the butanol fraction of the leaf was a more potent radical scavenger and reducing agent than
the other five solvent fractions. The butanol fraction of the leaf also presented inhibitory effects against lipid peroxidation
in a dose-dependent manner. Therefore, this study verified that the butanol fraction of the leaf has strong antioxidative
activities that are correlated with its high level of phenolics, particularly rutin and quercitrin. These phenolics of
Jujube leaf can be utilized as effective and safe functional food substances, i.e., natural antioxidants.
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um)E AH-8F3) 11, flow rate9}t buffer's ZF2} ninhydrin 25
mL/hre} pH 320~1000.% 39 oM, column &%
reaction == 7t 46°C9F 88 TR 319l a2, BAAIRES
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Ferric reducing antioxidant power (FRAP)
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pLel &3talod vortexsle] 4204 308-7F x| g & 593
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Table 1. Proximate composition in jujube fruit and leaf

A EA R84

A8 A3E (2011

(Unit: %)
Moisture Crude protein Crude fat Nitrogen free extract Crude fiber Ash
Fruit 11.53:0.36 44610.11 247011 7192046 6421009 320005
Leaf 757013 12.3240.50 9.00£1.73 4151£0.37 16.43:0.05 13.150.02

Table 2. Contents of minerals in jujube fruit and leaf

(Unit : mg/100 g)
Minerals Fruit Leaf

Na 75.29+2.19 80.92+4.24
Mg 33.98:1.82 163.263.34
Ca 72145174 3,252.09439.71
K §99.82+35.78 1,708.12421.24
Mn D 453+0.02
Fe 9244127 11791087
In - L7120.12

p 172114644 286.2844.29

"Not detected.

AT A3 £ 429 §2190] ), g, 7

2] .24 = sucrose, ghicose, fructose 2! maltose = Ur
Ebk 3, el A E glucose 13.01%, fructose 7.35%, sucrose
391% % maltose 053%7F $Hi=lol SISiTh 4t Yol
sucrose 3.94%, glucose 0.75%, fructose 0.46% %! maltose
041% TO.% ghF5lo] 9 thTable 3). Shin S(10)2 A
= tﬂ"l"’] Fed 7‘” S HPLCZ #2418 A3} sucrose,
glucose ¥ fructose 350 H-2], 3 H U E}, HAFHPH o

THE AolE tha YERE oM, lucose] Trko] 71 B
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A7} glucose, fructose, sucrose 2 maltose 5 4555 VERE
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Table 3. Contents of free sugar and ascorbic acid in jujube fruit and leaf

(Unit : %)
Sucros Glucos Fructose Malios Rhamnose Xylose Ascorbic acid
UCTOSC HC0se uctose 10Se BIIE y (mg/lOO g)
Fruit 3910.13 1301026 735+0.18 0.53£0.02 b 135.73£2.05
Leaf 3944047 0.75:001 0.46+0.02 0.4140.03 - - 100.43+1.94

Not detected.
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Table 4. Contents of amino acid in jujube fruit and leaf
(Unit : mg/100 g)

Amino acids Fruit Leaf
Aspartic acid 253.72+12.38 846.05+11.45
Threonine 51.96+2.46 445003611
Serine 67.081.32 437.68+21.63
Glutamic acid 117.67£5.31 986.79+13.53
Proline 67531245 754.6719.81
Glycine 68.20:2.28 458701747
Alanine 63.42£1.76 590.6323.79
Cystine 6.600.36 56.20+1.44
Valine 72.93£1.22 42892+10.63
Methionine 24.86+1.47 100.14+1.32
Isoleucine 64.9142.12 361.22+12.25
Leucine 120.56+6.04 655.65%7.84
Tyrosine 57.76+0.79 355.92+4.40
Phenylalanine 91.09+0.63 572.25+18.29
Histidine 4147152 231114238
Lysine 95424215 579.02£10.87
Arginine 63.2611.42 531.66+11.57

Total essential amino acid 563.20+17.61 3,373.31199.69
Total amino acid 1,936.2145.68 8,391.64+214.78

o2 Quje} 9 fuf BB o] gsto] ABTS @]zt

€ 243 A7 Fig 19 Zo] §v) 2B
A7Vs5rh Skl whet AAH 02 ABTS 2ol 24
&g A v® gEH o Flee A4S JERIGle
o Ed] 9 HEete B3 EdA 713 =& ABTS gz

o
FE 2 A7E9 S e 21.54, 4046, 74.18 2 98.33%2)
2 27 EAS 247 BTt ey Qo) S
HEEME= 20% mlwke] ABTS &)zt 2AEA S B9

FRAP assay Al & Ulo] EAjsle gitstEdol o3
ferric ion®] ferrous ion 2.2 SHAH 0 2H AJZ]:= colored
ferrous tripyridyl triazine complexZ 593 nmol| 4| &2 =&
oA s S S48 W olth23). FRAPE
ABTS &tt# A3 FdatA &0 £ &9 sx7}
713l me F3E Fhol Fvlste Ao ® vEigion,
FujEote 9 BujEEEAA 22 FEEE BYlon,
Y Fehg B3E 125,250, 500 2 1,000 pg/mle] FEE
A7bst S o 0.39, 0.69, 127 € 2.199] FFEE 74zt

e S th(Fig 2).

Hehs 582 o] &sto] FRAPWH 2 e & &

A

100

3 Chloroform fr
Butanol fr
80 J | EER waterfr

80
40
20

a
b b
ol ¢ P2 s
250

a
125

ABTS radical scavenging activities (%)

Concentrations (ug/mt)

B

100 - | =3 Chioroform fr
Butanol fr.
EEERER Water fr

80 1

60

40

20 4

ABTS radical scavenging activities (%)

Concentrations (pg/mL)

Fig. 1. ABTS radical scavenging activities of various solvent fractions
from 80% methanol extracts of jujube fruit (A) and leaf (B).

Resulis are presented as the mean+SD of 3 independent experiments in triplicate. Different
letters are significantly different at p<0.05.

A

0.5

Chloroform fr
EZz2 Butanot fr.
0.4 o | B Water fr

Ferric reducing antioxidant power (O.D. 593 nm)

250

Concentrations (ug/mL)

Chloroform fr.
EZ2ZZ2 Butanol fr
2.5 1| mmmm water fr.

Ferric reducing antioxidant power (O.D. 593 nm)

Concentrations (ung/mL)
Fig. 2. FRAP of various solvent fractions from 80% methanol
extracts of jujube fruit (A) and leaf (B).

Results are presented as the mean+SD of 3 independent experiments in wiplicate. Different
letters are significantly different at p<0.05.
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e 2i P2 580 Hlele Pd FE2BNA g
FRAP 4% Bvin
si3tE dgube viS- 22 AHAE VR 3 Yk B
shsict.

2 At e F Sh4tAd o3 H A el 45t
&l slolA] g dulfef o Sl & x4
ksl AA) EAE B9, olw HE2F o gE
71 skl 53] £33} A)ate) @ 2

op
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=

(s}
syt Qe 4 9 7l Tl B4 s 3
Zol B ATE APt v 3 homogenate S ©] &
slo] A AALE} ARG S 4 ¢ Ae R 39 2t
9] 2714 gikst & A el fALsHAl Bl o Sl
B8 Hrlerrt S715kel uet Hz2e 2| A7t
7b al$ A E s Aoz Jelgon, o2 FEERT £
g FH AN & A HNEE dAlske A 4 5
AT 53 U FehE 58 30 pgmlE H7HeE Al
AE 79.79%] Wl T2 A A E 1Y

A

100

{1 Cnloroform fr,
Butanol .
8o | | =8 waterr.

80 q

inhibition of lipid paroxidation (%)

Concentrations (ug/mL}

1 Chioroform fr.
Butanol fr.
I Water fr.

Inhibition of Hipid peroxidation (%)

Concentrations (ug/mt}

Fig. 3. Malondialdehyde of various solvent fractions from 80%
methanol exiracts of jujube fruit (A) and leaf (B) on beth ferric
ion and ascorbic acid-induced lipid peroxidation.

Results are presented as the meantSD of 3 independent experiments in triplicate. Different
letters are significantly different at p<0.03.
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Table 5. Total phenolics, rutin and quercitrin contents of solvent
fractions from 80% methanol extracts of jujube fruit and leaf

Total phenolics content (mg/g)

Fruit Leaf
Chloroform fr. 27.2520.62 72.50+0.37
Solvent fractions Butano} fr. 38.50£0.34 297.18£1.06
Water fr. 21.2540.15 17.9320.16
Compounds Contents (mg/g)
Butanol fractions :
from leaf Rutin 5107
Quercitrin 927
"Not detected.
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Fig. 4. HPLC chromatogram of butanol fractions from 80%
methanol extraet of jujube leaf.

A, Standard; B, Butanol fraction of jujube leaf.
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Table 59 2t}
E},_Q_ ol

, T o= X

3t &4 St gus B9 dne
drje] T s s dHe 22
2 5ol Zk7} 2725, 3850 %1 21.25 mg/ge]0 2, U9
T HuA SEE f%%%k% Y7k 72,50, 297.18 2 17.93
mg/go 2 ‘%E}”E} £gk 71t % PAaksl 29 Vel
W o Febe BEE] SAGES B, B3] 9
gto] HPLCE |88t #4138 Z 3= Fig. 49} o] rutin
(retention time : 18.918 min) %! quercitrin (retention time
: 20578 min)o] 2], FAE o, 1 e 47 5707
mg/g7t 9.27 mg/g 22 YERGTL wiela] o] JYAE °
st 4 ARE TP E o ulF dojg} A=
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,_l_\j

%’ﬂf{ﬂ

7192% 4151%& ura U% ‘ﬁﬂﬁﬁ‘r 1] ‘“‘01 ghi=
o] 9= Fri¥eg= Ca(72.14 and 3,252.09 mg/100 g),
K(899.82 and 1,708.12 mg/100 g) 9l P(172.11 and 286.28
mg/100 g).o]3Ath Fvle] 8 F2]F-E glucose(13.01%)
ol fructose(7.35%)%. 2.0, <lo 1 sucrose(3.94%) 9}
fructose(0.75%) A2, BIEFR] C gk Hull(135.73 mg/100
g)7F $1(100.43 mg/100 g)x.th % 1y=4
aspartic acid, proline?} & <=olu] =it Fol A= leucine©]
AHoT =2 1SS Hylon, methlomneJ% cystine-<
e BHE Beit 03 dnle 9o s YRS ol %
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