J. Korean Soc. Agric. Chem. Biotechnol. 45(3), 162-167 (2002)

2 &mle| mHistt =du eiis 2y

Az - ol
A%uisa

(20023 39 22d

g Ao Y FASAZAG ol AL AEN] Hsk i AYERE {2¥ (FPA), JSEZF(EPA),
AFJBPA) iz RS BT 4 29 £82 728 0.794%, I2EIEY 1.236%, 2HIOl 1.937%
Qon o mHi=A SFHEY e dAHEZFPo) 65.19%2 7P UL Gas chromatography® 7+ 8]
He4te] ZAF FFL ZAG A 38 ZEoIA gallic acid4.63%), elagic acid(3.49%), salicylic
acid(3.19%), gentisic acid(1.5%)7}, N2EI2Y R A gallic acid(13.4%), ellagic acid(11.6), protocatechuic
acid(0.9% Yy} 8 dEdoz 3 Hon, AFH HRNE gallic add= IRIFA G & P =)
o] sinapic acid(1.33% )7} & TS 1Y) ol {29 5L DPPH 2]z £4%, hydroxyl radical
aA%, ADFIBE A4 A NFoE A A% #29, d2HEY, 29Y Y £o0F s 49

5% A0= 2AHU

Key words: ¥ A9, #lsit 24, 3ist 24

MNOB

WRIR2:(Castanea miller) 21522 olAlo}, £, Eoljajrt,
ERolzelyl 5 F2 2o X 13950 E23a lon
Sk, AERN S, fE vlEge] SEA olgH:
Utk FUolM = 2T vE, FAEA =9, 27], S
¢l b2, WA Fol FE APREE o™ A7 100,000 M/T
Axrh ARE D ek 0% 55% e AFEOE, 45%E 7,
B2 FHlY 78 AH|ET Q) ¥ vk Foll 2A
ste el AR ZAEFAR) A o] @l
Al A7IEE s ARl

Ao AF HEA A EFs A 502 ol
g B AR AL 71eA AAsle] gk B4le]
FoRA| A Utk 3 AAFSkA Y] Ao g b, ®
=4 - AP, e g4, SejBete] sl &4do) FEA
Be Bl LIHYTY, AF, 23 - RO, cocon FAHE?
E2RE FeEsiEEe] £ -5 AT 2 A7
ko] Azjellr ksl Eda) wlEit 0S¥t v gl
t}. Caffeic acid, chlorogenic acid, ferulic acid, gallic acid,
ellagic acide} 72 AR He4h2 giksld, e,
FAAE 5o ABEEE Ve AeE By J &
3] ik ksl 5] FErze] wel WAz
&= hydroxyl”|\} methoxy groupe] 7 E71rE ik
o] 98 Aoz EA] Y,

A 2 d7e U 7R F nEeE diske A
£ AP AARA otz AmzRe fE3,

o
—

R
Phone: 82-53-950-5778; Fax: 82-53-950-6772
E-mail: kchung@knu.ac kr

162

ArHEd, 209 A Yo Bajshn 47 dAEd =
A D e AT TS olSe] ks 8L X8A
w9} a4 meAeN ARSI

Ag 2 A, B Ao AR dke 2000 10989 Hd
AN FHE &7 5o Mg e £ S8 4
2olx]  BE#EEEA ARSI T DPPH(o,0-diphenyl-B-
picrylhydrazyl), 2-deoxyribose, ferric chloride, linoleic acid,
o-tocopherol, BHA % Gas chromatography(GC) £418- ¥F
HAS Sigma Chemical Co.o] AE-E ARSI, 71EF Al
bR BAS EFAIRE AT

e 2F2E 2 f9Y, d2HE2Y, 299 st §
o] 2, wEe 253252 A Ay o) 2001 o)
8-S Thsle] 12A17H5¢ 23] Y F& - AHsl At F
3l W AYERE f29, d2HEY, 493 At
5.2 Krygier 509 el wet Fig 13 o] &8It
=] Al B2l methanol/acetone/water(6/6/4, viviv)®] €88
g 7ksle] 2ol 12417H 33 whE FE3ted 3,000Xg
ol 2087 AR AL FEY, A=Y HE
A Bajo] ARSI, FARe AYY sEi 2E AEE AL
S3i9ict. Sollx Elst g F5351 6 N HCIE pH 2
Z 2R3 93710 TZ9 p-hexaned 718le] 33 AlFE &
diethyl etherfethyl acetate(1/1, viv)E 713t] Rl #HlEdks
2390t Fe £33 4 N NaOHE 715t 4417+ 59 4
2oA 7R 3 F 6 N HCIZ pH 22 =3 n-
hexane2Z M2 F NZHIZ2F HE4hE diethyl ether/ethyl
acetate(1/1, V)2 FZ3I90h. 239 #HEie 44 28
W ZALE 4 N NaOHE 4A|7Hset oA 7leis] &



W abro] ik 2AT ks B4 163

Chestnut endoderm powder 1

extraction with methanol/acetone/water(6:6:4)
Supernatant L

centrifugation(3.000 % g)
concetration, acidification {6 N HCI, pH 2)

] Residue
centrifugation (3000Xg)

alkaline hydrolysis
(4 N NaOH)
acidification

centrifugation

Supernatant Supernatant

extraction with hexane

Water phase

extraction with DE/EA

I—I;E/EA extractH Water phase

alkaline hydrosis

extraction with hexane
Water phase
extraction with DE/EA

acidification
extraction with hexane
Water phase

extraction with DE/EA

DE/EA extract

Free Soluble
phenolic acid phenolic acid ester

Fig. 1. Procedure for the extraction and separation of free,
esterified and bounded phenolic acid from chestnut endoderm. DE/
EA means mixture of diethyl ether and ethyl acetate (1: 1).
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Table 1. Total phenolic compound contents and yields of free,
soluble ester and insoluble phenolic acids in chestnut endoderm

. Total phenolic
Yield (%) compounds (%)
MeOH extract 33.55 6.56
FPAY 0.794 60.65
EPA 1.236 65.19
BPA 1.937 48.15

UFPA: Free phenolic acids.
EPA: Soluble phenolic acid esters.
BPA: Insoluble bounded phenolic acids.
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Fig. 2. GC chromatogram of authentic phenolic acid (A) and free
phenolic acid fraction (B). 1: salicylic acid; 2:.gentisic acid; 3:
protocatecuic acid; 4: vanillic acid; 5: gallic acid; 6: ferulic acid; 7:
sinapic acid; 8: ellagic acid.
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Table 2. Phenolic acids contents in free, esterified and bounded phenolic acid fractions from chestnut endoderm (mg/100 g)
Phenoic acid FPAY EPA BPA Sum mg/100 g of endoderm
Salicylic acid 3199.59 44833 42633 4,074.25 39.20
Gentisic acid 1516.12 311.83 586.32 2414.27 27.24

Protocatechuic aicd 411.92 934,22 88.57 1,434.71 16.53
Vanilic acid 469.44 269.64 430.36 1,169.44 15.39
Gallic acid 4638.36 13404.03 - 18,042.39 202.50
Ferulic acid 385.09 2 - 383.09 3.057
Sinapic acid 254.24 195.44 1333.03 1,782.71 30.25
Ellagic acid 3499.59 11690.98 142.24 15,332.81 174.82

Sum 14,375.35 27,252.47 3,006.85 44,633.67 508.98

DSee foot note of Table 1.
- means not detected.
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Fig. 3. Electron donating abilities of free, esterified and bounded
penolic acids fraction from chestnut endoderm. MeOH: Methanol
extract, FPA: Free phenolic acid, EPA: Soluble phenolic acid, BPA:
Insoluble bounded phenolic acid, BHA: Butylated hydroxyanisole,
Toco: o-tocopherol.
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Fig. 4. Hydroxyl radical scavenging abilities of free, esterified and
bounded penolic acids fraction from chestnut endoderm. The
abbreviation is same as Fig. 3.
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Fig. 5. Lipid peroxidation inhibition abilities of free, esterified and
bounded penolic acids fraction from chestnut endoderm. The
abbreviation is same as Fig. 3.
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soybean nodules and other legume tissues: prooxidant and

Phenolic Acid Composition and Antioxidative Activity of Chestnut Endoderm

Young-Chan Kim, Mi-Yeon Kim and Shin-Kyo Chung* (Dept. of Food Science and Technology, Kyungpook National
University, Daegu 702-701, Korea)

Abastract: Free, soluble esterified and insoluble bounded phenolic acids were separated from Eungi chestnut
endoderm. The composition and contents of phenolic acid were analyzed by gas chromatography, and their
antioxidant activity was examined by DPPH assay, 2-deoxyribose oxidation, and ferric thiocyanate method. Gallic,
ellagic, salicylic, and gentisic acids in free phenolic acid fraction, gallic, ellagic, and protocatechuic acids in soluble
esterified fraction, sianpic and gentisic acids were the major phenolic acids in insoluble bounded fraction. Marked
differences were observed in the phenolic acid composition and contents among the fractions. Free phenolic acid
fraction showed the strongest antioxidant activity. Results revealed chestnut endoderm could be a potential antioxidant
source containing gallic and ellagic acids.
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