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Effect of Chestnut and Acorn on Lipid Metabolism, Antioxidative Capacity and
Antithrombotic Capacity in Rats*

Yook, Geun Jung® -

Lee, Hey Jin - Kim, Mi Kyung

Department of Food & Nutrition, Evwha Womans University, Seoul 120-750, Korea

A2STRACT

This study was performed to investigate the effect of dried powder of chestnut and acorn on lipid metabolism, antioxidative
capacity and antithrombotic effect in rats. Fifty-four male Sprague-Dawley rats weighing 199 + 17 g were blocked into nine groups
according to their body weights. Rats were raised with dicts containing only flesh or flesh with inner skin of 5% and 10% dried nut
powders for four weeks. Food intake, body weight gain, fcod efficiency ratic and organ weight were no different among the
experimental groups. The plasma and liver lipid levels of all the nut dict groups were lower than those of the control group. The nut
diets showed hypolipidemic effect in the plasma and liver. Plasma and liver thiobarbituric acid reactive substance (TBARS)
concentrations were significantly decreased in all the nut dict groups. The plasma TBARS levels of the inner skin groups were
significantly different from the control group dose-depencently. Superoxide dismutase (SOD) activity was significantly different
among the experimental groups, and all the nut groups showed higher activity than the control group. There were significant
differences in SOD activity between the chestnut and acorn groups and the chestnut groups showed higher erythrocyte SOD
activity and the acorn groups showed higher liver SOD activity than the other groups. Whereas catalase and GSH-Px activities in the
erythrocyte and liver of both nut groups showed 2 tendency to increase, they were not significantly different among the
experimental groups. The bleeding time and wiole blood cloting time tended to be extendec by feeding both types of nut but
they were not significantly different among the experimental groups. Production of TXB, and PGF,awas no different among the
experimental groups. These results suggest that chestnut and acomn dicts have the effect of lowering plasma and liver lipid levels,
inhibiting lipid peroxide formation and increasing antioxicative enzymes activity. Thus, it is plausible that chestnut and acorn could

be recommended in the treatment and prevention of cardiovascular diseases. (Koregit J Nutrition 35(2)

171~182, 2002)
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17274, =x2] 9 ApgdAL, sk 2 $EAS

gd 245 7H Aol a9lo] tig A9 LDLE| Akt
FEFE A= FASE d¥x9 AL 75 g B
AT-Eo] AV A A #Hste] g1 Yot

2 AEE APHo|L A s UFELE A E
719eR, Fists AFEES I3l e o5 FE
Z2]5E (polyphenol) 230|9 AE IsAEA 9] 7|5
o] & gaiA gUt}? AEAd g2l EEHo] & Eel¥s
SEL g 72E 7Y, #lEAt (phenolic acid) 2
FoldF (coumarin), SEEX0]=F (flavonoid), BdF
(tannins)2 A EFEc. ¥d2 YFA4d3 Addd 9
2] £x5o] gz, dids Agete E4S Ad &9
58 2330 &l Perkingl £57%4 ulet 349 &
Y (condensed tannin)#} 71-E3E ¥hd (hydrolyzable
tannin) 0.8 A4 FFHY, S ©d FF FAE T
FlE & 4BBA r=056, p <0.00DE BT
ed s3HEo] ofej@Aol B¢ ATEE ¥ virus A8, &
284 AL, o FeE, 85 =234 (BUN) A
st 2§, olFUA F2E 71l DNA e & allergy
214 & ACE (Angiotensin Converting Enzyme) 2t
£, 3 HIV 28 590 glon] age: vd 4R g
T, e FEFLE 2 FE45 AAS B0 A2E 4
Aol BuEo] 43g #4E Bow ot ey, Bd
of digt WAAHE (in vivo) Q7 F53 AoB2 A
848 AA A e ATE°] Hesit)h FetRy
ol=& AEAl dy EXH e EelHE SFERA
o 5,000 FR7 9o 3872 wt flavones, fla-
vanones, flavanols, catechins, anthocyanidins, isoflavo-
nes, dihydroflavonols & chalcone 522 TEH}” o)z
3 FhEwol=FE Fes} Cudl ZolE 2473 hy-
droxyl radical, superoxide anion radical, peroxyl rad-
icald} & AHF719) A7 2Hg Wrt ole}, ™ Aks &
29 BYE Z/MRP oA N Fptsiel LDLY 4
3k AdAsta A S8 AHstd sHAsE, 18
&, AR ESS Asitin BaEo] Ut} 1 gelx
T, B, dEAR)A, Futole K, FdH 27
& JHcka gA dg.®

4} (Castanea crenata S. et Z)9& 4% 65.3%, &%
WA 6.6%, ZAY 0.9%, 2% 2.3%, X302 1.7% W
2 o= gdrh® utel 8l 24 F2 gallic acid’}
o] k™ 1 9jo] AR o7 who| HRolE ferulic
acid, cafeic acid, sinapic acid, p-coumaric acid, sal-
icylic acid7F® wre] wiglolE= ellagic acid, syringic
acid, protocatechuic acid 59 phenolic acids’t v

Fg40=0] glon], wref ysole 11.0~12.3%2 £¥3
ghdo] §hp-slof gt
EE4#] (Quercus acutissima)e $2lvel A€ A
oA AAtEE F3Ta (Fagaceae) Ve duf2A 2
FTHT oF 28%°y dr}. diEAH] =ECE ERUY
(Quercus serrata thunb)®] Evle} F<E]UF- (Quercus
autissima carruther)®] €& & ot EEFd&
HE 656~69%, =94 58~7.8%, ZXW 1.1~5.0%, =
M$ 2.1~3.6%, 238 1.9~34%, &d 4.6~9.3%, &
£ol] 6.5~13.7% el FiH Sk 39, =29 |
& gt 2 AL 2 wd AR 719 i
3 ehd A& £ gallic acid. digallic acid, gallotannin
% o A4 s ARS O et gk ®
ulof] thgt V)& M3 ATFEL ¥E o] E% oY 71K
7VEAES Az o] A H AGA] JEHE Foll &
gk Fopol F2 JAFHAL, RE] B HPdTE 1
H9 e gk UiA e vhde AlAS #Ed s
3} o]glelA 4 Ayl tiF-Eog v mEele] g4t
A wx Agd SAo #in vivo 270X 9] dFe |
E3 Aot} *2P Ayt dAEgA Age) AXEAT)
A= AEALY] A 2 A E D] #3 MYPATFFe o
i A (in vitro) AFPoNA o] SR A Fol
Vg e A 2 oo £ Ao E g o
0.2 in vivo ZZMA = FH AT o] Y=XE Lol ux}
stion, Wzl o] Aagol &3, wdg d&F §4st
39l EEIE FEHEHI UEXE dHR A 31
ot FAlol AHAL 2 gAlele e 2o 2AstuAl 319
o} ¥ 2Ee o] 430 Ao 3t 2§88 g9
2 yehd 4 A8EA FEe] o X g AT &
A& Aoz 7.
A M=

TH

p =

1. M8 NE 7 X 3N =8 BHF 24

1) AR EH|

HF (FWAE 200084D) 3 EE8 (W4, 200084 E
A&hA FE AFAM YR 7 53 LRYL]%
Ealate] 50TAA 24713t EF A2 F £

2) NEF BN 2N aF B4

% flavonoids 32 Goldberg 5%¢] W< o] &3t
o} & A& 1 goll 50% methanol 60 mlE 715t 80C
oAl 1A1ZE Bt 8F &% F, 100 mlz &3l B



72 28 E 1 mlE diethylene glycol 10 ml, IN NaOH
1 mlE 718t & &8 F 37CA 1413 9hgAl7 2
A 420 nm#} spectrophotometer (HP 8453, Hewlett
Packard)i B]’ﬂi@%}‘ﬁ‘:}

% Zg9¥E g% Folin-Denis B*% o831} &,
AR 200 mge 140 ml EF-E SAI7HESH 85 2531
dojzl EHE | mlE 100 ml wl&&akAde] ¥ 75 o

9] FHTE 718l & E§E ¥ Folin-Denis A% 5 m
o} BIJES 3189 (35%) 10 mlE ¥ & %
100 ml &Fo2 AU}, o)AE & EFsi A
307 WRAIZ F AT H]/&ﬂﬁ]i 760 nmell A &%
A=

¥ Aol AN W9 =2 &) iue] £
ABoA FE EEHEL BHY 39 Efpicoln
ga2 Table 13 294t}

2. MYUFEY A S J A9

A% 479 Sprague-Dawley £ FA 87 54vle]s 2
dated Ad Al A 13920 aHugAE (AAE)R

Table 1. Contents of total polyphenols and total flavonoids in chest-
nut and acorn powders (mg/g powder basis)
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HEA AT 2871 F HFo| g 1
Foll mel dapgoz ey 9ros £ s}oq 4T7} AH
St AEFEL 3 uleld E2l8be] stainless steel AHS
AR A ARSBIA R, 2ol B2 AREA HEE 3o
o, ASA 2E2E 18+ 20, FEE 40~60%=2 +A5
Rom, 2L 12417 F7]2 248yt

B AgolA ARS-g 4‘1°M T34 E-2 Table 29} 2%t
o}t Aole] BrslE FHUo2E SHFHE (AEH)E
A FHo 2+ L8 (d]E)Q‘}‘ oTl" (‘iﬂ/}é_ﬁ)% A]—%
s, 9d oz FIA¢] (edible acid casein,
Murry Goulburn Co-operative Co., Australia)& AHS-
AT 77143 vERlE AFFS ALREle EFS A
(AIN-93)™& 27} 2jo] A9 3.5%%} 1% +FL2 4]
olo] 4o} FFEATt HETe B BEnts 77 Ao
ALl 5%, 10% TE0=2 2old] 4o FF3tAct vy
-?— A& d¥FdxTe] 353 Vg FFHE&E A
. 32 gl mhet 242 Ao] A9 5%, 10% FE
% g B35 o Eeg EFSAT. U REY Y] ¥
TEL ALl AN AH s e ¢ J—Eq
F o 9he) gl oF 10% AL F4HUSH, A
o] &g 8 &R

LA A SV
_,JQ.

gk :10

50% H=E 1elsty 75‘]@"""]

Kinds Total polyphenols Total flavonoids
Chestnut  Flesh 0.13 ool T o 5%=E AAFHANUG. 21 AR R 9% AolE
Inner skin 1.98 0.19 AT E7] $8te 10% H& E§ o] A3
Acorn Flesh 0.59 0.21 Aol ake dFdd] 33 JAE Azt &AstY .
Inner skin 2.49 0.44 A Ze A3 13] 2 Az 2AsgT}. AojA 4]
Table 2. Composition of the experimental diets (g/kg diet)
. Groups™ ¢ CFL CFH ciL CH AFL AFH AlL AH
Ingredients
Corn starch 730 680 630 680 630 680 630 680 630
Casein 150 150 150 150 150 150 150 150 150
Mineral mixture” 35 35 35 35 35 35 35 35 35
Vitamin mixture” 10 10 10 10 10 10 10 10 10
Choline chloride 2 2 2 2 2 2 2 2 2
L-cystine 3 3 3 3 3 3 3 3 3
oil” 70 70 70 70 70 70 70 70 70
Flesh powder 0 50 100 37.5 75 50 100 47 94
Inner skin powder” 0 0 0 12.5 25 0 4] 3 6
Total polyphenols (mg/g)® 0 6.25 12.50 29.40 58.80 29.25 58.50 34.96 69.92
Total flavonoids (mg/g)” 0 0.34 0.68 2.65 5.30 10.57 21.14 11.26 22.52

1) C : Control (not containing chestnut/acorn powder)
CFH : Chestnut flesh powder 10%
CIH : Chestnut flesh powder with inner skin 10%
AFH : Acorn flesh powder 10%
AlH : Acorn flesh powder with inner skin 10%

2) AIN-93 mineral mixture

4) Soybean oil 4 : corn oil 6, (v/v)

CFL : Chestnut flesh powder 5%

CIL : Chestnut flesh powder with inner skin 5%
AFL : Acomn flesh powder 5%

AlL . Acorn flesh powder with inner skin 5%

3) AIN-93 vitamin mixture
5) Flesh/Inner skin ratio : chestnut (3 :

1), acorn (15.67 : 1)

6) Total polyphenols (mg/g powder) : chestnut flesh (0.13), chestnut inner skin (1.98), acorn flesh (0.59), acorn inner skin (2.49)
7) Total flavonoids (mgfg powder) : chestnut flesh (0.01), chestnut inner skin (0.19), acorn flesh (0.21), acorn inner skin (0.44)
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A o FRAY ATy HsE W dstd AF 3H
2A17E Aol] 2o] aRE wjFAUT F A7 B A
TS 28 )7l AF T Ao|FoE Uro] 2olg
& (food efficiency ratio, FER)& A4kl

3. Yo )9l NjH

AR 7IZbe] FRE APEEE 1241 AR F die-
thyl etherZ vHHA|A HET §F FA7|E AME-3}o]
A deg HHstct AFt AL SasHE S A
8}7] $18] EDTAZ} E°10E polystyrene YA E2] @] &
o} 45 9ol 2087t WA § ¥4 Ee]7] (Dupont Sor-
vall RT 6000B, Sorvall) 2 2,800 rpm. 4ClA 3087 9
AEesle HEvo S Felstn, gL Xdapitst
T ¢ A FEE SR] A8 70Tl Bt

HETE 5% ¥R AdsE HUlisld dAEeriz
2,800 rpm, 4TAA 1027 AEesls FAE A 24
HrEste] AlHE L, olFEA 3o dofH APTE 0.9%
NaCl &9z 23 u]7} 1:10] 52 34t 50%
hematocrit suspension® THE 3 dhatsl G40 SA4-&
Z24317] A7A -70C RS

HAg AH F A& AolA FA] 7H o] WA 4
Fof] ol AlH3 L X2 B7|E AAT F FAE =
Aot vtE -70C Baste] A 5, kA
e 2 gatst A8 SH ARSI A, B

F38 A2 dolA FAE FAA.

4, 4oty BN

3o FAW FEE Fringse) Wa¥o = 7he] S
$ & Bligh®} Dyere) Wi*& ol 43t} 2431, &
A7 7He] AR kot ZH2HE vE 9 839
HDL-ZY2HE 55 29 E ol8% kit (AP
& AH8-3lo] spectrophotometer (HP 8453, A%) 2 24z}
3 540, 500, 500 nmollAl ¥4 A 2stq ),

g3 sksixd g8k (thiobarbituric acid reac-
tive substances : TBARS values)S Yagi ¥¥& o]&
8le] excitation 515 nm, emission 553 nmol4 lumin-
escence spectrometer (Perkin Elmer, LS50)2 A &3}
o9, 7ke] TBARS ##-2 Buckingham ¥*& ©]§3}
o spectrophotometer (HP 8453, 4%&)2 3% 532 nm
oA v A 3t

g9} 7ke] SOD 4L Floh 59 ™8 0] 83l
ferric cytochrome C9 #¢o] 50% Wil ATE 1
unit® 2 3t 550 nmollA vl et 239} ke
catalase @42 Johansson¥ Hakan ®¥dl| o]} =43}

Ach. F@79} 79} GSH-Px 842 Paglia 579 4
Floh 579 ¥ & o]83le w4 340 nmolA B3 Akst
H+& NADPHY] &3%8 S35t 919 Wijes &%
gk gkt gAEe] 48 At el Hed 74 4
o] Sl A 5 Lowry P £l X310t

28 A7+ Hornstra 2l 98t z8 £ 5 mm =
T 2& dAds ¥ mel9 5 cm He 271A 37.5TE &
A9 AEHQ g4 (0.9% sodium chloride)ol] T2}
A¥E gAY AHE ST AE SR A
Y17t F5U AYFEE ethyl etherZ vl A A=
& & 3.8% sodium citrate 0.1 ml 3EE vlg] ZHA]
L FA7VE o83t AelA S AHstn AH| &
A4 F 1 mlE FAEH 1 FA 1.7% CaCl, - HO
200 plE 718 & 711s] AolE H, Y] CaClE 71%t
AIZHRE S7t A d7pA]Y) A 7te 2 At 8
9] thromboxane B9 6-keto-prostaglandin Fi. 3r&:&
enzyme immunoassy (EIA)* systemol ¢]3] 24§},
Thromboxane A, (TXA)E 4% 339 7238 4]
olr] HAFHAR Fgsh=, 7|7t 30% AEZE ol
w2 A 7hrEaEo] Bl ke el thromboxane
B, (TXB)E& A= Z TXBE &A= Zo] TXAL
£2 A7} 2 £ 9. Prostacyclin (PGL)S TXA
AlH oz Ayte] EAE 7MY, EAslo A s}
&8 349& AA 6-keto-prostaglandin Fi.7} HER
6-keto-prostaglandin F..& &3 Ao PGL, A%

& yEdcka stk

5. AR NE

B A7 2E Y da= 74 7o gy ¥Eeae
YR Az B4 (One-Way Analysis of
Variance)& & ¥ a = 0.05 4 Duncan’s multi-
ple range testol] ¢Jst] 2z Ao FAAHY {4
& AR BT AR FU (F: EE), FHE
F (T & WX, $RFE (6% 1 10%)9] 37}
2 Aol gele] G a=0.05 FFNA Az 24
¥4 (Three-Way Analysis of Variance) 2.2 #9444
AA3At

Algait

1. Y4014 NT, s HFD FRY

s A 2ol dHH, A7 Bt
o] #&& Table 39| LERAICH

AgE7HE 2

o X



3% B Aol 4H B

2E AYTES hETo] Wkste] FH Holiz
7hgt Hol xge AR
g ol 3 A2E YA HYTEO| £Ee) HYTER
o 70 b ot 2 251

AF g7 A7k 2H9) RAE g wgste] 4, *
o2 B2 AYTER HET 1)

o, a2y A5

EAY, ¥ 25

&9l Apo] 7} YT

2. NHA
QA AY FEE Y

£ A3E= Table 590

A

& 3 e 222 ARE HHE

g
Al

ERERESE

ZA 3= Table 49, 7+
BTt
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Table 3. Food intake, body weight gain and food efficiency ratio
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€ AHT BEE

AT v =EF A8E HFHT AFTLENA HF

Fasel g F

AR 2 HE

o] o8] FFe et WF ) F
ih7} EEalEgol gRZRT 497

oz padgon, B REYS F44E] BEFE T
A& F5E0 o5 9L nerh 9% 52

'—T 71)\5}1
HAEE
o,

Eg #E0| o 23itt 839 HDL-ZH2HE

FEL XEF 10% 287 (AFH)Y #9932
A8 B9 9Ja) Geg ol ¥ FEl v =

FE9

Table 5. Liver total lipid, triglyceride and total cholesterol concent-

Groups Food intake Body weight  Food efficiency
P (g/day) gain ratio

C "21.0 £ 04™? 1811 £ 63% 031 x 001"
CFL 21.8 + 1.1 190.8 + 120 031 + 0.01
CFH 213 +£1.0 1946 + 13.0 0.31 + 0.01
CIL 228 + 0.8 195.6 + 12.9 0.31 = 0.01
CIH 208 + 0.5 1755 £ 59 0.30 £ 0.01
AFL 208 £ 08 179.8 + 134 0.31 + 0.01
AFH 21.8 + 0.8 170.2 + 10.7 0.28 + 0.01
AlL 216 + 04 171.6 + 10.7 0.29 £ 0.01
AlH 209 £ 0.7 1634 + 94 0.28 + 0.01
Significant A A
factor”

1) Mean + standard error (n = 6)

2) Not significant at o0 = 0.05 by Duncan's multiple range test in

column

rations (mgfg wet liver)
Groups Total lipid Triglyceride  Total cholesterol
C 47,44 + 327 13.88 + 0.93° 427 + 0.19°
CFL 50.79 + 0.98° 8.14 + 0.83*  3.50 + 0.43®
CFH 4271 + 2.04® 581 + 0.76° 3.90 % 0.13*
ClL 49.25 + 1.40° 6.87 + 0.69* 294 £ 0.52*
CIH 38.05 + 2.43° 5.69 + 0.60° 237 + 021°
AFL 4411 £ 2.05°  9.37 + 0.86° 3.20 £ 0.42%
AFH 4273 + 1.36®  9.04 + 1.02° 2.33 + 0.40°
AlL 48.25 + 6.42° 9.07 + 1.15° 3.12 + 0.30%
AlH 4629 + 1.72® 854 + 0.85°  2.26 + 0.13°
P—

e :

1) Mean % standard error (n = 6)

2) Values with different alphabet within each column are signifi-
cantly different at & = 0.05 by Duncan's multiple range test

3) Significant factor notations used are as follows : A : Effect of
source (chestnut vs acorn) was significant at & = 0.05, B : Effect

of type (flesh vs inner skin) was significant at a = 0.05, C : Ef-
fect of dietary level (low(5%) vs high(10%)) was significant at o
= 0.05

3) Significant factor notations used are as follows : A : Effect of
source (chestnut vs acorn) was significant at o = 0.05

Table 4. Plasma total lipid, triglyceride, total cholesterol and HDL-cholesterol concentrations (mg/dl), and HDL-cholesterol : total cholestercl
ratio

Groups Total lipid Tryglyceride Total cholesterol HDL-cholesterol HDL-cholesterol :

{mg/dl) (mg/dl) (mg/dl) (mg/dl) total Cholesterol
C 123118 + 9.63? 99.41 + 9.61° 57.76 + 3.99° 26.51 + 1,589 0.47 + 0.03"
CFL 164.75 + 10.43° 66.83 + 4.53" 53.14 + 3.84® 28.04 + 3.64 0.47 + 0.04
CFH 179.14 + 9.85° 56.04 + 7.06° 57.23 £ 6.45° 33.00 + 1.75 0.60 = 0.05
CiL 178.60 + 10.96" 63.86 + 5.58" 52.42 + 4.24® 33.98 + 2.93 0.56 + 0.05
CIH 158.31 + 9.82° 54.46 + 8.26° 45.43 + 7.29° 33.27 + 3.63 0.63 + 0.07
AFL 165.11 + 10.55° 65.25 + 8.33" 4249 + 528" 37.64 + 0.77 0.65 + 0.01
AFH 148.92 + 9.05" 46.14 + 5.52° 3831 + 5.69° 35.32 + 5.26 0.54 + 0.08
AlL 146.04 + 5.88° 4917 + 7.78° 42.32 £ 5.64% 36.18 + 4.78 052 + 0.04
AlH 155.72 + 15.69° 50.87 + 6.46° 41.34 + 4.63° 33.77 + 3.66 0.55 + 0.06

Significant factor” A C A

1) Mean+standard error {(n = 6)

2) Values with different alphabet within each column are significantly different at @ = 0.05 by Duncan's multiple range test

3) Not significant at oo = 0.05 by Duncan's multiple range test in column

4) Significant factor notations used are as follows : A : Effect of source (chestnut vs acorn) was significant at o = 0.05, C : Effect of dietary
level (low (5%) vs high (10%)) was significant at & = 0.05
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F 29 2HEd g3 HDL-ZH2HEY v]&2 437
E7 2T ol F9H<l Zol= fUTH

7+ 23 Fo] FAW FFEL AR TRTE A ¥
& uho} vt TEZ 10% HTE (CFH, CIH, AFH,
AIH)o] 5% e rt ¥ 3¢S 2t 124 T
o] FAA £2& BE AYFEo| txT H|Ff {4
o2 ustth 53] 7o) FAAY 52 AR F9d A3
daok" Hol w} FEo] REF FEo vla| Wgkon AR

52 AT B3RS o} 10% TRTECl 5% &
SFE vE Byt 7 2379 F FH2HE FES
CFL, CFHZS A)93 RE AP TE°] xR 14
Howg vgrony & I/ +& (CIL, CIH, AIL,
AIH)o] B-55t g3 ZE0 Hl&l g 243

3. JMAs
g3} 7t HI3tAA TBARS F=& Table 69 1+
BRI

B,
&

G ge90z wot ol 4
o o dFge WY F
CIH, AIL, AIH)o| &
FE7hRskon 5% AT
< sk},

7o) ARHNSE G T Gl rhAR B
£ AYEE0| dapol Wd FIH0E Rk Ty
AE 39, AR $H5E, U T 470 9T 9L
Ut

g3} 7ol A8k FAtst E2E0] 4L Table 73
Table 6. TBARS levels in plasma and liver

Hls) Aol s
Hlﬁﬂ 10% A¥eEel o

F-Ll _1
m\n mirl

Groups Plasma Liver ‘
{nmol/100 ml plasma) (nmol/g wet liver)

C Y738.96 + 114.00” 16.81 + 1.70°
CFL 553.36 + 64.64° 1359 + 1.17°
CFH 41578 + 42.62% 11.76 + 1.10°
CiL 356.84 + 94.32% 11.88 £ 1.07°
CIH 339.15 + 42.39° 11.47 + 042°
AFL 53402 + 33.87% 12.47 + 1.70°
AFH 422.40 + 65.20% 11.38 + 0.70°
AlL 44428 + 26.58" 11.60 + 0.62°
AlH 365.29 + 69.29% 11.36 + 0.92°
Signiﬁcz:)nt B, C

factor

1) Mean + standard error (n = 6)

2) Values with different alphabet within each column are sig-
nificantly different at & = 0.05 by Duncan's multiple range test

3) Significant factor notations used are as follow : B : Effect of type
(flesh vs inner skin) was significant at o = 0.05

Table 8] Z}7} A A8 th

HgFe] SOD &4& CFH, CIL, CIHF o] txd
H8 gttt 28n 288 AFFE Hietd I 23T
So] O % Fol A8 FYol AT e B3 AT
catalase B BE FEI FH<l Aol7t YUt
gy CFLTE AlQe 28 Agwse] d2TEd QM
=2 A%e 390 A¥Te GSH-Px 84 94 &2
S7bof] $2]2Ql Apol7} gigley, BE AFTEC EH&-E_‘
Bo} i 28 AFS 24 AR B, AN
A7HA date EAES 4L W TEY AFTE
A gzl w3t Frhslge, 53 SOD &4¢ 71
7} =235 w $E9 SOD #42 TEE 5 Hlgt
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Table 7. Antioxidative enzyme activities of erythrocyte

oll

m\n

rln
L2 A

sop*® Catalase” GSH-Px®
Groups (unit/min/mg (pmol/mg (unit/min/mg
protein) protein) protein)
C 566 + 0.66° 3.67 + 005" 3.84 + 035"
CFL 10.41 + 1.54® 3.67 £ 0.22 485 + 0.28
CFH 11.80 + 2.06° 4.16 + 0.38 4.82 + 0.46
CiL 12.05 + 1.27° 423 + 0.58 4.66 + 0.39
CIH 12.21 + 2.64 454 + 0.19 4.76 + 0.21
AFL 7.83 + 1.64° 459 + 0.47 4.21 + 0.31
AFH 9.81 + 0.16® 475 + 0.46 459 + 0.25
AlL 8.54 + 1.41* 477 + 050 457 + 0.32
AlH 9.58 + 0.39®  4.78 + 0.06 4.55 + 0.32
Sienfi
igni lcz;)nt A
factor

1) Mean =+ standard error (n = 6)

2) Values with different alphabet within each column are signifi-
cantly different at o = 0.05 by Duncan's multiple range test

3) Not significant at & = 0.05 by Duncan's multiple range test in
column

4) Superoxide dismutase (SOD) activities are expressed as units per
mg protein (One unit inhibits the rate of cytochrome C reduc-
tion by 50% in a coupled system with xanthine and xanthine ox-
idase at pH 7.8 and 25T in a 3.0 ml reaction volume) .

5) Catalase activities are expressed as pmol formaldehyde utilized
as standard per mg protein

6) Glutathione peroxidase (GSH-Px) activities are expressed as unit
per mg protein (One unit catalyzes the oxidaton by H,O, of 1.0
umol of reduced glutathione to oxidized glutathione per min at
pH 7.0 and 25T)

7) Significant factor notations used are as follows : A : Effect of
source {chestnut vs acorn) was significant at o = 0.05
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Table 8. Antioxidative enzyme activities of liver

sop* Catalase” GSH-Px®
Croups (uniymin/mg (umol/mg (unit/min/mg
protein) protein) protein)
C "7.58 + 484" 2230 £ 023" 37.32 £ 3.16™
CFL 17.65 + 2.18° 24.38 + 4.85 3743 + 3.08
CFH 20.01 + 2.44* 2546 + 5.11 46.08 + 3.53
CIL 22.58 + 2.10™ 26.82 + 0.64 4364 + 3.74
CIH 23.85 + 3.83* 2592 + 0.93 48.12 + 3.38
AFL 29.27 + 1.48™ 25.17 + 1.99 41.85 + 3.80
AFH 30.75 + 1.59° 27.44 + 1.67 48.37 + 5.86
AlL 31.92 + 583"  26.10 + 4.23 40.35 + 3.31
AlH 35.01 + 7.53° 29.77 + 2.26 46.86 + 3.55
Significant
fgactor7’ A

1) Mean + standard error (n = 6)

2) Values with different alphabet within each column are signifi-
cantly different at o = 0.05 by Duncan's multiple range test

3) Not significant at o = 0.05 by Duncan's multiple range test in
column

4) Superoxide dismutase (SOD) activities are expressed as units per
mg protein (One unit inhibits the rate of cytochrome C reduc-
tion by 50% in a coupled system with xanthine and xanthine ox-
idase at pH 7.8 and 25T in a 3.0 ml reaction volume)

5) Catalase activities are expressed as pmol formaldehyde utilized
as standard per mg protein

6) Glutathione peroxidase (GSH-Px) activities are expressed as unit
per mg protein (One unit catalyzes the oxidation by H,O, of 1.0
pmol of reduced glutathione to oxidized glutathione per min at
pH 7.0 and 25T).

7) Significant factor notations used are as follows ; A : Effect of
source (chestnut vs acorn) was significant at o = 0.05.
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Table 9. Bleeding and clotting times, and TXB. and PGF., concentrations in plasma

Groups Bleeding time (sec) Clotting time (sec) TXB, (pg/m! plasma) PGF,, (pg/ml plasma)
C Y115.6 + 12.24"2 75.0 £ 7.95% 1016.11 + 73.96™ 234.58 + 24.63"
CFL 1248 + 11.79 86.7 + 12.32 677.50 £ 151.72 207.78 + 27.09
CFH 151.0 £ 14.22 76.7 £ 9.05 938.65 + 102.82 250.49 * 21.77
ClL 142.3 + 11.39 98.7 + 14.46 810.18 + 141.37 246.84 + 22.55
CIH 150.7 + 18.12 99.5 + 7.19 842.24 + 152.58 215.23 + 20.28
AFL 155.0 = 15.25 793 + 2.09 637.35 + 154.29 222.64 + 32.63
AFH 168.3 + 25.86 947 + 11.72 716.34 + 190.19 231.63 + 88.63
AlL 137.7 + 13.77 91.2 + 8.68 1193.72 + 288.20 198.54 + 12.08
AlH 1464 + 22.01 104.7 + 23.53 915.09 + 323.05 264.54 + 70.62

1) Mean + standard error (n = 6)

2) Not significant at o = 0.05 by Duncan's multiple range test in column
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