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Abstract

Antioxidative and macrophage phagocytic activities and contents of functional component in selected Korean
chestnuts (Dantaek, Daebo, Okkwang, Seokchu, Byunggo) were evaluated. Coumarin, gallic acid and catechin
in inner skin and whole kernel of selected Korean chestnuts were detected by HPLC. The predominant
functional components in inner skin of chestnut were catechin, followed by gallic acid and coumarin. However,
the whole kernel had only gallic acid. Thus, the antioxidant properties of gallic acid and catechin were evaluated
through DPPH radical-scavenging activity and SOD like activity. Gallic acid and catechin at 6.0 mg/100 g
exhibited 69.4% and 38.3% of scavenging activities on DPPH radical, respectively. DPPH radical-scavenging
activity of gallic acid increased in a concentration-dependent manner. Gallic acid was found to possess higher
DPPH radical-scavenging activity than equivalent amount of catechin at all concentrations, whereas catechin
was found to have higher SOD like activity than gallic acid. In addition, pre-incubation of macrophage with
white kernel extract from Byunggo resulted in a significant increase of phagocytic activity and yellow kernel
extracts from Byunggo, Dantaek, Daebo and Okkwang, leading to an increase in phagocytic activity compared
with untreated cells. Yellow kernel extracts was found to have higher phagocytic activity than white kernel
extracts. Byunggo had the highest phagocytic activity. The results suggest that the Korean chestnut may
provide a natural source of antioxidants and active immunity.
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umn(4.6 x 250 mm LD., 5 pm)& A& stRen, o549
ZA 3 g e 2718 Uzelac 5(16)9] 3} Kubolagt
Siriamornpun(17)¢] Wl o) Estdct o5&
mL/min®] 13, column €5 40°CE dAsHA +A3t4
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DPPH radical 2~

DPPH(1,1-diphenyl-2-picrylhydrazyl) 2] ol <]
free radical £2AE4E #HZ317] 993t Chung 5(18)9]
WS WEste S48 s =0, 1.0, 1.5, 2.0,
2.5, 3.0, 4.0, 5.0, 6.0)9] gallic acid®} catechin< ethanol®ll
o] ZHS AJE 300 L9} 15x10* M DPPHE < 100 uL

7¥ste] E3gt o 3081 ¥HgA1A 532 nmel A FE=
4313tk DPPH radical 2A&/3S ofzf e} o] ALt
At

el

Ol m\m

DPPH 2AZ4%5 (6)=(1-Asg7hre) F4w/
ANBEA7LT9 F335) %100

Superoxide dismutase(SOD) FAIEA =&

SOD A2 Chung 5(19)9] el waf SA gt

ogeFsk F%(0, 1.0, 1.5, 2.0, 25, 3.0, 4.0, 5.0, 6.0)9] gallic
acid®} catechin &9 0.2 mLo| pH 852 F4 3} tris—HCl
#5899 3.0 mL} 7.2 mM pyrogallol 0.2 mLE 7}38}¢
25°Coll A 1087F ¥+8-2]71 £ 1 N HCI 0.1 mLE 7}38}
Hh-3-S AR A7) 3L kS8 = 2319 pyrogallold] %S 420
nmoll A 3%t SOD A2 A5 &9 Hrte
A7 FHE FAaEE YEAT

SOD FAIEA S (%) =1—-A 837179 3=/
FAHIFY F¥=)x100

CHAIM|Z 2| phagocytosis SAHHH

AHEE M ZF RAW 264.7 ) 2] H = Korea Cell Line
Bank(KCLB)ZHE T3l AFE3IA, S0 Le 12
well plateel]l B] 2] (RPMI 164091 10% FBS, 1% &3 A] *3hH
o] 1 mL A EA(1x10° cell/mL)S P 12417+ E<F 37°C,
5% CO0 A Bl sttt 2 welld] 45 HS A AT & =
Wik vk gel g B, AF 33 Wi =@ gSoly gS
9 & F£=(02 mg/mL)S I3t = RPMI 16405
2 mL¥ 7}t ‘:]"‘] 6AIZE T WAt 1 & 7
welle] B X = A A3+ & FITC-dextran(1 rng/mL)E 1 mL
st 308 B AAF HHZ wFd & FITC 98
B AAZ F 27k PBSE 49 A A okait‘r A7RE PBS
1 mLE ¥ 1 scraper® 914 15 mL tubedll 713 1200
rpmol A 5% Ft AR F F PBSE A AL 1Y
(3.7% formaldehyde”} ¥3r€ PBS) 1 mL ¥ #F$-2 &
A A meshol Z#]4] Flow cytometry system tube®l] 7]
1 Flow cytometry system(DB model FACScan, USA)2.
2 293t

SAAz
BE 3L 33 whEsdon A¥Xe Fuagd 15
22 eI, SPSS program Zo| 4] E4HE4(ANOVA)

S AAI5Fe] FeolAdo] = 79 Duncan’s multiple range



U AR FFY TIsA A

BEAS G482 RAAE B4

1097

Table 1. Weight from different sections and cultivars of Castanea crenata S. et Z.

Weight from different part (g/100 g a chestnut)

Cultivars

Outer skin Inner skin ‘Whole kernel ‘White kernel Yellow kernel
Dantaek” 14.3+£1.18% 13.74+0.25" 72.0+3.06" 30.4+1.29 41.6+1.77°
Daebo 12.742.34° 12.742.48" 74.6+£2.99° 28.8+1.15° 45.8+1.84°
Okkwang 11.842.66% 10.8+0.46" 77.4+1.22° 34.6+0.55" 42.8+0.68
Seokchu 99+0.17 14.6+2.33" 755+0.23" 30.5+0.09" 45.0+0.14
Byunggo 10.7+2.95° 10.0+0.11° 79.3+£2.14 28.4+0.77° 50.9+1.37°

YKorean name. “Means with different letters differ significantly from different cultivars in the same column (p<0.05), as determined

by Duncan’s multiple range test, n=3.

testoll oJ3) HAsFAH.

LA F2 r‘—’g— 2o| Ljm|et ntee| RedE 22
Z o] W9} H5of i Fa 7
A B coumarin, gallic acid 28] a1 catechmo]‘;”i,
3FFS Table 291 YEF A Y. Coumarind IS A &
SHA &k, WHdARE HEH = dElolA 1.35
013 mg/100 g2 71 =2 gFS ez 713 4
ol AEH £3(0.15+0.02)F vl n3}H 9ul) =2 3ol
Aok A3 Wi g gRdE 7+ 0.86+0.13, 0.74+0.18
18] a1 0612005 mg/100 g fzhrEM A1} Gallic acide
e Yoo} dFoll N BF HEHIEY BE FFol A5
of vls] Walo Ao ko] B Wkt Catechind W3] <]
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Table 2. Contents of coumarin, gallic acid and catechin 1n
inner skin and whole kernel of Castanea crenata S. et 7.”

(mg/100 g)
Cultivars Coumarin Gallic acid Catechin
Daebo” (inner skin)  0.61+0.057 2.84+0.74" 5.87+0.05
Daebo (whole kernel) - 1.31+0.32¢ -
Dantaek (inner skin) 1.35+0.13*  3.65+0.21" 4.75+0.63°
Dantaek (whole kernel) - 0.84+0.18" -
Okkwang (inner skin) 0.15%0.02° 1580519 3.65£0.72°
Okkwang (whole kernel) - 1.41+0.27° -
Seokchu (inner skin)  0.86+0.13° 3.25+0.62" 6.94-+0.34%
Seokchu (whole kernel) - 2.55+0.43° -
Byunggo (inner skin) 0.74+0.18" 274+0.25" 5.73+0.73°
Byunggo (whole kernel) - 1.24+0.17° -

YDetermined by HPLC. PKorean name. *Means with different
letters differ significantly from different cultivars in the same
column (p<0.05), as determined by Duncan’s multiple range
test, n=3.

A FEHAL, BSMe ASEHA Gko, AFA 7}
=2 FHS et Catechind 23(6.94+0.34)>
) B (5. 87i0.05) W 31(5.73+0.73)> @81 (4.75+0.63)> =
#(3.65+£0.72) <=olAth.

Kwon 5 (7 W Age] g EEE gatsl EFS GC

FEA8l9 =1 salicylic acid, p-hydroxybenzoic acid,
protocatechulc acid, syringic acid, gallic acid, ferulic acid,
ellagic acidE &213}H 11, o] = gallic acid®} ellagic acid”}
Z+ZF 10739 mg%$t 172.22 mg% ATk H st o,
Vekiari 5(20)2 9 A& 3} gk Aol A ellagic acidE
AZE39 o Kwon 5(7)9] Hus B Ao AL
2 38 5%F W U39} 5ol A gallic acid’t HEH U
e AH 4AEA

DPPH radical 2~7{&Hd0]| O|X|= sk

Gallic acid®} catechin®] &%% DPPH radical 44
o] M= P& Fig. 19 Yetfdt}. Gallic acide 1.0
mg/100 gB 8 F% 9/FF o Z DPPH radical & A Z89]
7 S oS3 6 mg/100 goll A= 69.4% DPPH
radical 2AZ&S JeRH AT} Catechine 3 mg/100 g7HA]
= DPPH radical 22A&4o] A9l Yelx] kAt 4
mg/100 gl A& 20%9] A2AZAL JeEF A, 6 mg/100
gl ME 383% DPPH radical &2A&4E Yehidch
Gallic acid”} catechin® t}= %2 DPPH radical &~AE4
< YER AT

Barreiral)= % £, o, 44 9 7hite] FE50] A
arsle 7bR 3 Yok &1L, Kang 5(22)% Guo 5(23)2
gallic acid7} ARF o5, o} AAF & A4S Sz
A2ATE 7 Bustgn Gallic acid7} AHEH S 2 o]
£ 5= A2 gallic acid methyl ester, gallic acid lauryl es—
ter, propyl gallate$} Z& FEAE o5 FEAE = propyl
gallate”} 7Y =& s E el = 3o 2 a4 3
th(24). Catechin polyphenolXd &dE= =& 3akse s
7 & AL 2 B EATH25,26). Gallic acid®} catechin
ascorbic acid®} B3] =& DPPH radical 22AE43-& UE
WAth?27,28). &&EE 4 A U Bergenia ciliate®t
Bergenia ligulata®] A Z+z}F 0.014%<}F 0.01%9] gallic
acid7} &--=l°] 111, catechine Z+z}F 0.0159F 0.009% &5

r
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Fig. 1. DPPH radical scavenging activity (%) of gallic acid
(A) and catechin (B) in Castanea crenata S. et Z. Various
concentration samples (0, 1.0, 1.5, 2.0, 2.5, 3.0, 4.0, 5.0, and 6.0
mg/100 g) were mixed with DPPH solution, and the mixture were
incubated at 37°C and expressed as absorbance change at 532
nm. Means with different letters differ significantly from each
other (p<0.05), as determined by Duncan’s multiple range test,
n=3.

Hol ot dEA J=d(29), ol Wl /- gallic
acid(0.004~0.0045%)<}  catechin(0.0037 ~0.0069%) .t} =
Bgol = o ¥ A& g4A A8 F Advde F
A& 7HA 3 Yt

wrEhA AL EHAY 7MEAE Y982 AMEEHE o 35
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2EAE FHEE AolH, ¥ Wi dAdFgsAE 4
T UE FEAE AHoR o]&E F UL 7tedE AAS
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Superoxide dismutase(SOD) A+

dholl &/ gallic acid®} catechin®] SOD -F-AFEA3 ol
v X]= 93E -2 Fig. 201 e AT AA doll A super-
oxide radicalS #4218} 4 2 AEA]7|= SOD FAFEAG S
gallic acid® 25 mg/100 g 7} W71 A& ek el
A PR TE 3 mg/100 g FE2] gallic acidol ]3] SOD
AR o] 17.3% <718k Atk Catechin ¥#F°] 2 mg/100
g% uf 39% SOD frAFd o] S718l9 AL, 25 mg/100 goll Al
= 50%°]/ SOD frAr&A o] 71892, 6.0 mg/100 g
ol = 59.1% SOD FAMEA F71slA .

Shin 5(30)2 ¥ v5F9] SOD FAMEAES ot

ged FE7 34855 o5 B0l gadgy, ®
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Fig. 2. Effects of gallic acid (A) and catechin (B) on super-
oxide dismutase (SOD) activity. Means with different letters
differ significantly from each other (p<0.05), as determined by
Duncan’s multiple range test, n=3.

)

Aol A 15.0%m] v} A48 B FAtka Bas)
U, Qu|Rte] FE2ELS B AT ZFAAX [ SOD Ao
T oE=FH o7 Z71514 AL, 1000 pg/mLolA = tHE
Hl gt SOD A& d o] 50%0]% F71stA=H ol
ascorbic acid$} BHT S} H|S:3 84 o] }(31).

Lee 5(32)2 TEF 9 3kste o] gallic acidoll 3k A
olg}al B 1138} al, =212 catechine polyphenol’d 3HgH&
24 ZFoly A Al A radicalsE A AZTH3E3). =, gallic
acid®} catechine] 743 d2H3ES 71X Yt AL
gallic acid$} catechine T3 37313 U+ S HH3=
2 MR A F& A3 79 ]
olgte A& AlAbstal
HE-L gallic acid’F & 3450 911, gallic acid®] 7%
gakslg e g @A RE IR 7S AA
UE ML A42F & L
9] HFol = gallic acid?t FHH o] URAAT = 7| =3
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Fig. 3. Effects of white and yellow kernel extracts from do-
mestic chestnut (Castanea crenata S. et Z.) cultivars on
phagocytic activity. Phagocytic activity of Raw 264.7 cells
against FITC-dextran was measured by flow cytometry system
after treatment with water extracts (0.2 mg/mL) of white and
yellow kernel from the selected Korean chestnut cultivars. Means
with different letters differ significantly from each other (p<0.05),
as determined by Duncan’s multiple range test, n=3.
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2501 %
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Fig. 4. Effects of whole extract from domestic chestnut
(Castanea crenata S. et Z.) cultivars on phagocytic activity.
Phagocytic activity of Raw 264.7 cells against FITC-dextran was
measured by flow cytometry system after treatment with water
extracts (0.2 mg/mL) from the selected Korean chestnut cultivars.
The results were compared to the phagocytic activity of the con-
trol untreated cells (represented as 100% activity). Means with
different letters differ significantly from each other (p<0.05), as
determined by Duncan’s multiple range test, n=3.
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