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Abstract

The purpose of this paper is to describe the differences in mineral, ascorbic acid, and total polyphenol content, and
also the relationship between polyphenol content and antioxidant activity (DPPH radical scavenging, FTC, and TBA me-

" thods) in three sizes of Cudrania tricuspidata leaves. For the mineral contents of the leaves, Ca was highest(17.26 mg/
g.d.w.), followed by K(15.53 mg), P(2.61 mg), and Mg(1.99 mg). Ascorbic acid was found to be slightly higher(43.4 mg/
100g.f.w.) in the basal parts of the medium size leaves and lowest in the whole parts(9.9 mg) of the small size leaves.
Total polyphenol content was highest (1,384~1,258 mg/100g.f.w.) in the leaves, for all sizes, when extracted with 80%
ethanol, followed by the stem bark(543 mg%), roots(369 mg%), stems(243 mg%), and thorns(223 g%). By determining
DPPH activity, we found that antioxidant activity was higher in the ethanol extracts of the leaves than in the ethanol
extracts of the thorns, stems, roots, and stem bark. While in the tea, no differences were found between the ethanol and

water extracts.
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Rl &dhe YEnE PR BT Cudrania tri-
cuspidata Burean)= -$-2lubete} 5=, A3 22 Folrlo}
o FE FAE3HH, 10o4F0] LA Jot felvElde |
Fo] AskaL gt fElvgtelb e FA YR, Ags, 3
e T @ A Exsta vk o A4S BEY AR
A& 7H7F Bom, oA 7o+ deol g, oYY u)
© dHo| 25 do] gAY xjehHA] UHdgt do] 23
ol 9131, 1 Yol o] U doz etk g o
Z7)9] Fejolal, B ¥l A 3R ZdeERE A
o] itk 5~6973] FHae] o] Hw, I 2| Fo] ¢k 1 em
Fxolw Fx A% "ol B2 U7l ok 247+ 9~104
oltf, Eull&= T¥o 7gn A3 o]t Lee CB 1985).

TAUT= vl htoz A wos 98 &
2, #3378 ol HAd, e, FABRY 59 X 8o
2ro|H, RIZIoX = dufje} Z4do] o]-8=] 3 glrl(Jang IM 2003).
o RuEa e AFE KA, 6-8-p-hydroxy benzenyl-
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taxifolin, kaempferol, naringenin, 7-0- 8-D-glucopyranoside (Kim
et al 1993) 5 thFet vl FPEEC] £l Bt
(Hano et al 1990, Hano et al 1991, Lee et al 1996a). &= H-X]
w}7e) o, £7), WelB o] 8% FF Aoo] B AT(Lec
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2 JATHCha et al 1999, Cha et al 2000, Kim et al 2000).
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ol vz ALgBIT: PARARE 2L ol AAS
FARUE 27] PEglol Aedte] TR AZGA
N AZR QA ENE ol gt Likel A% e A
Fo Bolshe A% Az AP FUS AH, B2, H
& A% ¥ ¥, 0 A9 39 £oz Azagh
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DAFEH R FAYE Qo] 714 FFS S 6%
o EF A2 PARYE I A E(1.016~1.025 9 F 5:—7}
Yol ¥ 105T Artd dages S8& Z36n
352 #7)3] 3l 2(FP-31 Muffle Furnace, Yamato, Japan)-A
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2 drlele] 9 L8l 8918 T8 o]& maL 25
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3. o] 37|¥ Ascorbic Acid &zt A

Ascorbic acid®] $3-2- High-Performance Liquid Chromato-
graphy (HPLO)E & o]-83l] RS, A2 o
ed-5-42302 B85l ALgslgon, A& | g 1t
ZpApdel] Y31 5% meta-phosphoric acidE #H7}ste] u} _q] 3l
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Fig. 1. Three sizes of Cudrania tricuspidata leaves used for
this experiment.
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Table 1. Analysis conditions of ascorbic acid

Instrument HITACHI 655A-11
Column Inertsil NH;

(5 #m, 4x250 mm, GL Science)
Solvent Acetonitrile: 10 mM KHPO«(85:15, v/v)
Detector SHIMADZU UV-VIS SPD-10Avp
Flow rate 0.7 mL/min
Injection volume 20 xL
Detection wavelength  254nm

Injector HITACHI 655A-40 Auto Sampler
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T25)3}1L, glass filterg ©]8-3l] F91 343 o)L 1 oS
48 NEZ o83t FAEUE U= e, &
T 7K ful2 &) dge FE2EL 100 mLe A
ZHE et A 80% oEhg 50 mLE B3 60To|A 1087
7¥Ee 3 587 250 AEdle dA RS 323,
Q1 AF}F F 2 AHAE o] L3I B FEHEL 100
o} A7t Egtadd F5HF 50 mLE YW1 71938 3 2o
7] A dAE Yo 587 71EE & 4% g 1

ATAE 23 & AlEE AL
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2) DPPHHol 23t T} Bojsel 5%

1,1-diphenyl-2-picrylhydrazyl(DPPH)& of EF-2-of 23] A|A
I mM 4L A2 o] §HZ AlE 100 £L9} £
F, A2lA 208 A F, AA-7HBA B4 F2A
(UV-VIS spectro photometer, UV-MINI 1240, Shimadzu)Z&-
0|88t 525 nmol|A =% 8] thKanatt et al 2007).

3) Fe*'/Ascorbate(FTC)ol| 2|3t BtAtsl A &%

A& 2N 4 mLo| 2.51% linoleic acid 4.1 mL, 50 mM
At 4% &9(pH 7.0) 8 mL, FHS 3.9 mLE Yrisld &
Ag 2 TFT T 40T T XM FgAjzlsh] it
e FEAZT o] EF €A 0.1 mL, 75% ollg-g 9.7 mL,
30%-ammoninum thio-cyanate 0.1 mL& &AM 2 I713F &
2 E33kth o37]ol 2x1072 M ferrous chloride (3.5% HCl
o =l Z)E 0.1 mL 7} F, 283 EF 3% Fol A}
M-I A EBFEA 500 nmol| A LA g 71 (24417
€ FIL FEEE SFIAY. TR EAAE dEgILR
F23l ABE A3 on, oln ARE HI1EIA] ¥
A& 2T 3192 F4itsl 222 42l a-tocopherol T}
ascorbic acidE Hr}sle] A|8¢} &7 vz BN3uch o=
7o F2=t AuR)o] =28 7R S SATHZin ef ol
2006).

4) TBA (2-Thiobarbituric Acid)oi] 2|5t &Atsl & 23X

AR F&d9 (PAEURY o, 23, g, 7], /1A &
Yo ¢HE F2E) 4 mLo] 2.51% linoleic acid 4.1 mL,
50 mM Q1A+ ¢k &8 (pH 7.0) 8 mL, 2§34 39 mLE 3
7hek 842 Z T8I 40T T2 RolA &L Ast
A AR HH o2 3Gk 2 A8 8 I mLE 9
Al £2] FHol Y1, 20% trichloroacetic acid(TCA) 2 mL$}
1% 2-thiobarbituric acid(TBA) 2 mL& 7}ate] £33l & &
oA 1087 71E M2l 3 v 32+ BdA Waslsioh
1 Foll 5T, 3,000 rpmof|A] 2087+ L4 Eelstm o A5
< 532 nmof| A =33} TBAZLS YERAATHZin e af 2006).
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2. Ascorbic Acid &zt

TR BUE Qo] Z27)d)] W} ascorbid acid®] FHeF A=
Table 37} 2t} Qg Ul - 3+ & A 2F2E o] ascor-
bic acide] ¥H& AW 2 23, FFL UF>FE>439
co 2 vepyth de) 2717t A Ft A9 g o
100 g2 41.08 mgollA] 37.30 mgo.2 2 x}o]& Holx] Yk
o} Ze 9L 993 mgez & 99 1/4 A=A

3. 2oy £ Foldz g

AR Qo) FRE EEFEe] ¥ YvtEed 3}
ZFol ®ol =l e s sl3HEQ 76 7] (chatechin)
9] go 7 el AT FARUT o, 29, 4,

Table 2. Mineral contents in Cudrania tricuspidata leaf
and leaf tea

Minerals Content” Minerals Content
Al 0.03+0.20 K 15.53+0.09
B 0.03+0.00 Mg 1.99+0.02
Ba 0.02+0.00 Mn 0.33+0.00
Leaf
Ca 17.26+0.15 Na 0.13+0.04
Cu 0.01£0.01 P 2.61x0.06
Fe 0.05+0.01 Zn 0.01+0.00
0.16+0.06 K 15.214£0.57
B 0.03+0.00 Mg 2.01+£0.04
Leaf Ba 0.02+0.00 Mn 0.05+0.00
tea Ca 13.2620.26 Na 0.150.02
Cu 0.01+0.01 P 2.29+0.07
Fe 0.37+0.01 Zn 0.02+.000

" Each value is the mean(mg/g)+standard deviation(n=3).
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Table 3. Ascorbic acid content of Cudrania tricuspidata
leaf in different sizes

WX YT Cudrania tricuspidata Burean)$] %

Eds &% 2 s 24 699

Table 5. Total polyphenol content in Cudrania tricuspi-
data leaf tea

Leave size Parts Ascorbic acid” Extract method Polyphenoll)’z)
Large whole 41.08+0.13 Alcohol extract 1416.23+0.13

Medium whole 37.30+3.75 Water extract 1312.58+0.50
Small whole 9.93+0.04

D Bach value is the mean(mg/100g)tstandard deviation(n=3).

Z71, 7MY 80% ¥=E F2E9 F ZvE e
FFE AN S BE SH0E s1g o &3 A Table
4s 2t} ol FRH e F Zwe FHe AY
100 g2 <F 1,258 mgoll 4] 1,293.33 mgolRit}. Y o]9le] =
w2 29, 2, 2], 7MY & Z2Yus 3 e v
Al7H 22313 mgo.2 71 Alon 9 dHEe F 16 A%
A3, 7 2L 2ue] A$% oF 5431 mgo g A4 &5
Hol Sle & ZYulE BAFE &9 124 % v)R|x| E3}
= ¥l
U AFY & ZYve 3% BAE 2ad 29E
i & 44, 249 5o e 5EE B3 Al S
Aol e HaE o] ltiLee ef al 1999, Lee & Lee 1994).
Table 50 Ughd A3} o] TARUE Qg spesle ghe
d21e] F Zeldls §FE 29 493 1 g% 13.12 mg oA
14.16 mgo 2 Ada} 22 100 g FEgo g 3are 2% A
doll FFE Qe G} & xjo]E Rolx] gyt
o33}t o] FAYT] R 2 Zejvs e o>
SI>EE>ST>TIA Y o2 Bith a1 4L 71Ee
AAM = Felds 312 ¢ Bsith 53], 2= A4
ZollX A w5 glo] EelEls HIES A E)E

4

|

Table 4. Total polyphenol content of several parts of
Cudrania tricuspidata

" Polyphenol content is presented as catechin content.
2 Each value is the mean(mg/100g)+standard deviation(n=3).
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1) 1,1-diphenyl-2-picrylhydrazyl(DPPH®Z{)ol| 2|5t &2
2ludo| GHAESE 2 Al alxio| sHAtEl ZA

DPPHE olAxgnlsl, ExFE, WEEE olul R )3
4 Belse] e 2ol Rgoms Fud 239 1
b FA5E SF3e 83 WHoz d#A 9JtHSwain
et al 1959). %1%1%1%4 Y& M EG 7} 2ele] kel g
/92 Table 66| FERNSL 2, Table 791 X2 xjol

Table 6. DPPH radical scavenging activity of the several
part of Cudrania tricuspidata

Parts Size Inhibition rate(%)” «-Tocopherol"”

Large 29.86+1.23 37.84% 0.15
Leaves  Medium 35.22+1.56 44.81+ 0.20

Small 30.90+0.36 3930+ 0.05
Stem bark 5.18+0.00 65.93 025
Root 4.56+0.28 57.99+35.49
Stem 3.2620.31 41.44+40.30
Thomn 3.170.18 40.34+23.12

Parts Size Content of Polyphenol”?

Large 1293.33£29.91
Leaves Medium 1281.67+24 .91

Small 1258.00+18.36
Stem bark 543.10+ 4.44
Root 369.17+ 9.39
Stem 243.33+ 2.05
Thorn 223.13+14.22

D This value is presented as @ -Tocopherol.
2 Each value is the mean(mg/g)tstandard deviation (7=3).

Table 7. DPPH radical scavenging activity of Cudrania
tricuspidata leaf tea

" This value is presented as catechin content.
? Each value is the mean(mg/100g)standard deviation(n=3).

Extract method  Inhibition rate(%)z) a-Tocopheroll)’z)

Alcohol extract 29.01+0.47 37.01+0.59

Water extract 29.97+0.69 38.23+0.88

D This value is presented as «-Tocopherol.
2 Each value is the mean(mg/g)tstandard deviation(n=3).
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Fig. 2. Antioxidative activities of extracts of Cudrania tri-
cuspidata as measured by FTC method.
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Table 8. Correlation coefficients between ascorbic acid,
total polyphenol and DPPH, FTC, TBA method

Ascorbic  Poly-

DPPH FT TBA
acid  phenol ¢

Ascorbic acid 1 0976 0226 0750 -0.808
Polyphenol 1 0.10 0876 0916
DPPH 1 -0474 0392
FTC 1 —-0.996
TBA 1

644 g Uehiglct. el F71d e gtz 24
& WP-EF>aPe foz Byol wkm Fed Pt
gL 2uwa>Zria e eog Vet

1315]_ A= Z)uEe] g e A9 Y A7
g BT ohrm=nldtey 33 AReks gAsigich 53
%—_iM 01]% & FEEC] 2 P03 B44E YEhisd
) o|AL olxzmEHAL 10 mMT} B]%3F 9 Bk

3) TBA (2-thiobarbituric acid)ol| _I?_ BhAlSl B 2
TBARY & o] &3t ikt 24 717F 743t FolA

A Bl W 49 Aol7} A UrEMﬂ AlZFshe 59
E2TE 10002 3t izl &4% AFE Fig 30 U
BRI ¢le) Z7)d e ditel S5 dE>FE>4F
o2 Uy Yo &3t & AL & YU T A
3t 849 Aoz 23, B, 27, 7Y £oE 52 &
A& Hol Yo A7)e} H9dd & Fitksl o] Egld
o) g Ao} olrmzylael ¥ A, T P
24 wle] AgoE INSUTh F, ohrmEae 3

stembark

root

stem

thomn

small leaf

rredium leaf

large |eaf

leaf tea

1mM tocophercl
10mM ascorbic acid

Control

0 20 40 60 80 100 120
Antioxidative activity(%)

Fig. 3. Antioxidative activities of extracts of Cudrania tri-
cuspidata as measured by TBA method.
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