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Abstract

To study the potential of the chestnut(Castanea crenata S) leaves, as raw materials for functional food and medicine,
chemical components, antioxidative and antimicrobial activities were carried out. The proximate composition was composed of
total sugar 11.95%, crude fat 11.50%, crude fiber 10.11%, crude protein 7.50% and ash 1.79% and the components of major
minerals were Ca 215.7 mg%, K 196.6 mg%. The content of vitamin C was 12.5 mg% and free sugar was composed of
glucose 3.33%, fructose 0.25% and sucrose 0.022%. The major fatty acids in leaves of chestnut were composed of linoleic
acid and the amounts of those showed 37.88% area percent. The major amino acids of chestnut leaves were glutamic
acid(2954 mg%), proline(285.7 mg%), aspartic acid(245.5 mg%), arginine(240.8 mg%), phenylalanine(237.4 mg%) and
leucine(230.6 mg%). The ratio of essential/total amino acid was 48.3%. Methanol extract and ethyl acetate fraction showed
stronger activity of the hydrogen donating activities, each of 72.52% and 84.12%, respectively. In solvent extracts using
methanol, ethanol, ethyl acetate, chloroform and hexane, methanol extract showed the most effective antimicrobial activities.
Antimicrobial activities of ethyl acetate fraction of methanol extract was higher than those of other fractions.
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cm, Yl 55~7 cmo|t}h 7R E 4] 2o = FAL oy
WA Eoly, €& g RgoR BEA, dHe AL =
Moz Feo] ATHY).

e 2 vt ARG Z2A ) AN Ee AuEn
Je HEER, FE Qe FHENTY o 3D F 4
oAU IRE I3 B 4F T HFAE o 043
I eH, #44d ojddx 43, M), ¥ % Ys 2 o
ojvt Bte B} 2 A% X5 Ayt U3, 53] @
< 72 vt §¥ AN £UF o3t Lz 2

o o
N

o

=

Corresponding author : Ki-Hwan Shin Department of Food Science
and Technology/Institute of Agriculure & Life Sciences,
Gyeongsang National University, Jinju 660-701, Korea

E-mail : khshim@nongae.gsnu.ac.kr

golu} HAA 7-d %oz Aoy BRnEHT
ATH2,3). EF w2 A gl Qu, AL XA 3§,
AE7)1s stez A oF, gAFYF, Lol gyF
Hol fgo] A3, XPAEo] oA EY, 28, Ay,
W E¥ox 58S vehdda 284 Atie). AS7A
i Qo dig d72e YR 98 o83y JAE
Az F AR EAG), U A dgdEr) &
3e), WA EFEE Fi3t £ IuiyE AIT), B
T dozXy s F4EAY FYR) F Yy =3
=l e d4gelnk
A Eo] 2 %J&% A 2 EloiMe AFdA o EAsE
s nAEZRE FojAe 4F /84
AEFLAZ FE3ee I7 2 ALdB4AEo g
2123t olFAA T Yo, 53], HAZH 7)50)
RoZ 4 4¥F HEELS 9H9
3 2 F4Y R st Addus =
FrAsled a3 J8S e o=
W el we} ]S o] 83 Thddl J1%A AlE Y] o]
AFERZ B2 JTH9-12).

g
L
o
rir

>

- 234 -



oM Fe] 1§ AFAFOI A B FAAE
FH 7154E %=

A olg W, AMEE 754E T

B FA4 71498 2

< ¥ol7] AT 79 JIZAREN 53] B A B
o] AAHI e WAS o83t 1 HYES EHHA
on, &g A2 7154 A48 B AT dge
Fe A% FEE8 o8t s R I AN st
o ARSI

M= 2 gk

Mz

B A AML-8 W(Castanea crenata S. et Z) Y&
e FIT okt AEn e As FHY F PF,
BH3EA @ AR

FEL 105T AR & IS St AEddx, 29
22 Auto-Kjeldahl, ZA)HHS Soxhlet F24X2 F23}
o ZFsgon, FUFL DNSYPoz £ AR
Z 3932 A5 HE 2 HF+ 1.25% H:SO, & NaOH
A, 2382 550C AP o= SAHSHATHII).
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whelel wEldl C 42 HFFAY) et A8 2 g
o T 10% HERIAHEN S 7tete 1087 AGAD &
] 5% WERIGEAE Yo d45e s d4dstd
ANEE 100 ¢ WaFeaAd 7|1 A% 5% WERIAD
2402 £7E M F darZdArdo &t 100 mE
43 b2, 045 ym membrane filter® of3}3la] HPLC
(Water 486, US.A)E #A3l520, columne x-Bondapak
NH;(3.9%30 cm, LD)Z A}8-319931, solvent®} flow rate= 2}
Z} 0.05 M KH,POy : acetonitrile(60 : 40)3% 1 mé/min.© 2 3}y
0.1 chart speed= 0.5 cm/min.o] 3, UV} injection volume&
22k 254 nmsk 5 KT

FIldZ

welo] 2R BAe ARe] F4E K Na Mg Mn,
Fe, Ca, Cu % Zne] %714%e] chste] BAsianh =, 7
Al 1 gol 38 AMHCIOs : HoSOs t HO;, = 9:2:5) 25
e FHstel GBot plag)e] TAOE ABYAA FaAe
& 100 mE AL} oAz (Whatman No. 2)% F
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Inductively coupled plasma(Aton scan 25, Thermo jarnell ash
Co., France)2 ¥%}3t}. Approximate RF powers= 1,150
W o|u, analysis pump ratex= 100 rpm©. & &} 3L, nebulizer
pressure$} observation height= Z}z} 30 psi @ 15 mm 2 &
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Wl freld B4
(152 $89 S d& 32 045 um membrane filter2
AT F Seppak CuZ A2 % T AL AAR o
€ HPLC(Water 486, US.A)E EA43 4t Columnd Aminex
carbohydrate HPX42-AE AME-3}9 1, solvent?} flow ratex
80% acetonitrile¥} 0.6 m@/min, detector= RIZ 3}F L,
injection volume2 20 y{ At}
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Flo] it 248 A8 10 g€ YF ) A|(Whatman Cat
No. 2800260)°) 31, diethyl etherE 7}5t<] SoxhletF:ZH .0
2 % 104 Fx dE FEIo 2AWE Q1 &
Metcalf 5] HH(16)d] F3le A WHAF methyl esterE ZA|
3l & GLC(5890 Series II, Hewlett Packard, US.A)E EAI&}
Atk &, AuEZEd] 0.5 N NaOH-MeOHE 7}3}¢] 80°C ol
A BFA71EA ZEdEl Azl ¥, 14% BFs-methanol ¥
nheptnS 7hske] Foln A3 F ZF4sh NaCl T 3hgol
£ 713 g petroleum ether2 F53 ¥ NaSOE €47,
A7 89 1 wE GLCY F9U3tg e, GLCH| o3 £
29zt 2uhre] methyl esterS peak WA Q] H]&2 A3}
o 7 Agie) zANE FEUTh GLC RHZAL
Supelco wax 10(60 m X 0.25 mm id.) fused sillica capillary
columng A3}, column 2%+ 150CHA 587 54
3+ & 200C7HA] 4C/minZ 5-2A)Zth Injection & detector
L= 250C2 392, Ny §FL 0.6 cc/min(split ratio = 80
' DE &o A3

otoli=tt

Hele] oprlmAt 42 AR 100 mgs F3ke| 6 N-HCI
fA8 718l AFYE S heating block(110=1TC) A 24
Al B¢ THEEEAIZ B oglass filter2 g AR S
rotary vacuum evaporator® ]85l HCIS A|A3y =7
T2 23 AFF og FYEHst  sodium  citrate
buffer(pH 22) 2 mME £33t & 02 pm membrane filter2
Aet clalg opvldt AFRNIF olste] A
T} Column ultrapac 11 cation exchange resin(l1l ym * 2
mE AFESEH T, flow rate®} buffer exchangei= ninhydrin
25 mehrel pH 3.20~10002 &Hom, column temp.$}



236 FTAFALHERA A9Y A5 002)

reaction temp.2 ZHzb 46C < 88CZ 3}, analysis timeS
44 min.o 2 ok
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FEEd =
S8 FE2 2 AR 100 g& WEE, g, o9 of
AEolE, S22XF % Y4 300 mE 3N BFEL F
25 33 WEste] Y4 o vj3) g e EF3)
Il rotary vaccum evaporatorZ FE3te] WA R ASHA A
B2 AMESen, 8u 28E MNie £ 59 WHez
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Al g 23 &ZF= Blois YU o} 1,1-
diphenyl-2-picryl hydrazyl(DPPH)] #94& o]&3}ld 516
nmoj 4] UV/Vis-spectrophotometer2 &3tk &, 2 2
&3 oiZz+2 AHE3 BHA % BHTY ¥%F 01% A
ZAEt ZAAF 1 mes} 4X10°M DPPH £9 3 g 52
F¢t voltex mixer2 EFsl EJPTE FAH3I, hF2TE
Algdid dgs 1 g F7hstd dz7l d$ F3x9
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Wl F3E W FFEE 2L Farag 59} YH(1B)
of F3td J¥AE F, agar 1.5%7 FrHA U= AS
Wi A]E petri dishe] LA gFAl Wy, I Y9 thA] 0.6%2)
agar7} T+ ASHAE o] 259 FWRE TEUD
ol HoiAle] &4 58 =23 oS, AF 08 cm
9] paper discol] B FEES YAF I U FFH E
oE FEASuR) Yo 2EE, 4 FFEe HH2Ld
A HAARE]E vt AAHE AEANES S8
g8 A
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el duigE 2 HIgll C FHE RAIG dFe
Table 1914 B uie} 2ol &3 11.95%, ZAY 11.50%,
ZAE 1011%, 299 750% 2D 3)Eo] 1.79%&02 e

on, Hgd Co FFL 125 mghZ eI Baes}
Shim(19)-2 vB)s}gle] YubgEa} vlely]l Co g§FS 243
Ax 29 1.57%, 29WA 523%, 38 571% 2 ujEql C
0.68 mg%=2 $ra-5o] vkal Bt

Table 1. Proximate compositions and vitamin C contents of
chestnut leaves (unit : %)

Sple Mostre Cnde protein Crde fat  Totl sugar Crde fiber  Ash  Vieamin C
laes 5B 7% 10 u%E® 00 1B 008

YReducing sugar.

2|48 g

el FANE FFE ICPR £33 A Table 29}
2ok &, ¥l FREHY Qe F8 FrEReRE Ca
Ko 71 3ake 24z}t 2157 mg% S 196.6 mg% = LIERS).
2 9= Mg 1966 mg%, Mn 60.2 mg%, Na 31.5 mg%, Fe
5.1 mg%, Zn 1.8 mg% % Cu 0.1 mg% «o2 7}z el
ok &9 Choi ()& WdE ol &3ty FAAY FdAE
Az F F7188S 24 27 Ca 40 mg%, Na 40
mg%, K 780~1,000 mg% = Mg 95~120 mg% 525 v}g}
Wlon), 5§ gole FrI8RY gake] wdchn B}

At
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Table 2. Contents of minerals in chestnut leaves
(unit : mg%)

Sample Na Mg K Ca Mn Zn Cu Fe
Leaves 315 609 1966 2157 602 18 01 5.1

Fege] FFes 4% A Table 33 ok dhgl=
sucrose, glucose L fructose 3%9) fgjgo] £, THHY
o 2 3L glucoser} 333%2 F9 FEBeE Ueht
31, fructose 0.25%, sucrose 0022%50.2 Jeiygon], 1 d
o g F& FEdA fsio

Table 3. Contents of free sugars in chestnut leaves
(unit : %)

Sample  Sucrose Glucose Fructose Maltose  Xylose
Leaves  0.022 333 0.25 - -

Y Not detected.

Qo] AP 2He BAT A Table 49 2t A

3 AEglen, WA AW AW
3521%, £3x3} AAke 64.79%5 Jehlith XA
vkAL O B &= lauric acid, palmitic acid, stearic acid @ behenic
aied7} 5o AR, 1 F palmitic acid’t 1032%= 7}
4 worom, BX5A a0 2% oleic acid, linoleic acid %
bnolinic acid?} 5O AP, I F linoleic acid7}
36.86% = 713 =A YERtC).
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Table 4. Fatty acid compositions in chestnut leaves

(unit : %)
Components Content
Lauric acid 5.68
Palmitic acid 10.32
Stearic acid 10.10
Oleic acid 5.40
Linoleic acid 36.86
Linolenic acid 22.53
Behenic acid 6.42
Others 2.69
Total saturated fatty acid 3521
Total unsaturated fatty acid 64.79

Ofoji=dt Bhet

Wl oprliedt FFE EHT A¥e Table 59 2o
18] clel:ate] Beisgleh BonlAbe phenylalanine
o] 2374 mg%Z 7HF #o] FrEol AAen, F opveit
7hEd A= glutamic acid7} 2954 mg%=E 714 Bo] diE
o AR, % obFlxit 5 BiolelmAre 4831%E AA
Stk Choi 5O WA olvxde EHE A
glutamic acid, leucine, serine & valine 5 15%9] FAjolu|=
& 19 feloluindo] FHgion, WioluE
43E FREA Yoz Rus:

Table 5. Contents of total amino acids in chestnut leaves

(unit : mg%)
Components Leaves
Aspartic acid 245.5
Threonine 176.4
Serine 153.8
Glutamic acid 2954
Proline 285.7
Glycine 1529
Alanine 167.6
Cystine 107.8
Valine 173.1
Methionine 52.8
Isoleucine 1779
Leucine 230.0
Tyrosine 166.1
Phenylalanine 2374
Histidine 124.5
Lycine 203.7
Arginine 240.8
Total A.A 3,1914
Total EAA 1,541.9

DEssential amino acid(Thr+Val+Met+Ile+Leu+Phe+His+Lys).
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DPPH A|¢}S o] &3t & B & &ul EFE= HA
FA5S BN Ade Fg 1 2 29 2ok &, g
ZEo|HE methanol 2ZE0] 7252%2 7b4 EA UEht
on, &l R ARFTAFTL ethyl acetate FFE)A
84.12%2 =4 Jebdth

Choi T®)< W tHF 99 MeOH FEEo| 743 i3t
24E JYeREE 0% & MOH F2E& SR sty
ksl @Ade) ZslA Uehd EtOAc 28-S DPPH free
radical 2AWE ANEF sl st FAHYEF quercetind}
isoquercitring ¥2], $A3INE B Jd9 Ay} uws}
o viele] #hak3}l B2 flavonoid$} polyphenolF& 3z+ch
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Fig. 1. Antioxidant activities of various solvent extracts from
chestnut leaves.

100

80 4

40

20

Hydrogen donating activities(%)

Hexane CHCI3 EtOAc Butanol Water BHA BHT

Concentration(500 xg/mi)

Fig. 2. Antioxidant activities of various solvents fractions of
methanol extract from chestnut leaves.
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BEA e dgog, 4o ¢ BujRYds &8
o] g3t JFPAE FAH AFe Table 6 ¢ 73 Zrh
%, gam(*)7 ¥ gam(-)¥ =5 methanol#} ethanol FZ-Eof
A clear zoneo] 9.0~135 mE FuFAHS JJehlgen, &
o2& FZEME gam(H)TH gram(-)d EF ethyl
acetate I butanol EEEA FAHE Yelyled, E3)
Bacillus cereusttol thsld WY FEE] it w2 4
el Choi §(7)2 ©$-S hexane, EtOAc, MeOHE
A 29 ZAE oS 47 FEEAAN FNE &
gt A3 MeOH FZ& 8 mgd} 20 mgo 2 437
2% A3} S aweusS) S. epidermidis= RFTE
A}-g-8F benzoic acid 0.65 mgRTH 73 A4S Uehhdtia
Byste 2 Age Aset fA A et

Table 6. Antimicrobial activities of various solvent extracts
from chestnut leaves

Clear zone on plate(rrm)” (100 mgdisk)

2

Strain Methanol  Ethanol ~ Ethyl acetate  Chlorofor  Hexane
ext. ext. ext. ext. ext.
Gram positive bacteria
Bacillus subtilis B0 120 N
Bacillus cereus 135 130

Staphylococeus aureus 95 90

Streptococcus faecalis 90 9.0

Streptococcus mutans 100 90
Gram negative bacteria

Escherichia coli 95 90

Pseudomonas aeruginosz 105 100

Salmonelle yphirwrim 100 90

Y Diameter. ? Strains were incubated on each medium at 37°C
for 24 hr. ¥ Not detected.

Table 7. Antimicrobial activities of various solvent fractions
of methanol extracts from chestnut leaves

Clear zone on plate (rum)” (100 mg/disk)

Strain” Hexane Chloroform  Eihyl acetate  Butanol ~ Water
fr. fr. fr. fr, fr.

Gram positive bacteria
Bacillus subtilis 3 - 155 125 -
Bacillus cereus 110 125 200 230 195
Staphylococcus aureus - - 110 85
Streptococcus faecalis - - 120 85
Streptococcus mutans - - 120 85
Gram negative bacteria
Escherichia coli
Pseudomonas aeruginosa - - 130 120
Salmonella typhimuriun - - 120 85

Y Diameter. ? Strains were incubated on each medium at 37C
for 24 br. ¥ Not detected.

g3 = AoP 23 (2002)
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WY 715 AF 2 9B NY BEES B0
J% Ypoz wale SNy, Pus L YFVHS
A% Ade U 2ok RS T 1195%, =X
11.50%, 2/3-F 10.11%, =994 750% 2 3)&o] 1.719%<
oz Jelgon, 8 Fr|HdEeZ= Cay K02 1 3
& Zt7} 2157 mg%$t 196.6 mg%i viebstth HlERR CY
Steke 125 mghYon, #elde glucose 3.33%, fructose
0.25%, sucrose 0.022% 559 ‘Rl‘i}\\:}‘ whelol 8 Ruki
L linoleic acid2 2 IS 36.86%8 ElWT) R &
9] FH olv|xAbe glutamic acid(295.4 mg%), proline(285.7
mg%), aspartic acid(245.5 mg%), arginine(240.8 mg%),
phenylalanine(237.4 mg%) and leucine(230.6 mg%)E VENEC.
m, F opuli=Ate] thgt Bgropribe] HIE-2 48.3%0°]%
o ks A Sud FEEAMT methanol FEE0]
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