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Abstract

This study was conducted to investigate the health effects of the general components of acorns in animals. In Korea,
acorns have been used as food material in the form of acorn starch. Acorns contain tannin, gallic acid, digallic acid, and
gallotannin. Therefore, the health effects of acorns as functional food are actively being studied. The chemical composition
of acorns may vary according to the harvest time, region, and breed. Acorns have excellent antioxidant properties and might
be beneficial in controlling hyperlipidemia, obesity, cardiovascular disease, and dementia, as well as strengthening immune
competence. Further study is necessary to better understand the benefits of acorns, as it is expected to represent a large
part of the food industry.
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A A= F31, G D AJAY o= gt glew,
kst 442 alo] QA 98] 2elg shrhn Bl
QItHSung 5 1997b; Kim 5 2012).

ZE&(acom, Quercus acutissima)+= -2t} Atoko] 4 g
A HZUR, 2R, A, SR 5o 2
URe] duj2 1 £R9 SE oF 28%0|ut HrkKim & Lee
1976; Shim 5 2004; Yang %5 2011; Zhang 5 2013). 22
7%, 9%, BHEE 50l em, 27|= wj otk 22
st mimeE AEA R Hof §lar, 1 &of Akt A 174
7 &0 Qo fEuEtY] B9, 2EF Y MRS o]&5t

1976; Choi 5 1998; Kwon 5 2002; Shim 5 2004; Yang &
2011; Lee 5 2013). 3 =22 Efil= 49, A4, JdF
@ QAL FT g SAe) ABAR AGE YTt B
9thLee & Kim 2008; Lee < 2013). £3] "Eo| (5T
#D, TERAEAEHIH), 59 dAde RHE A
o) gofet stol 9 FFFelt W2 4] Fel 2ojn)
BAaI7E QL £3 A H)E AEste] AAEE, 5
oFAld BAaNT}E glom, AR hFES HEsk, SlE
A, AF=d U 54 o AREI} SYsictn sHlth
(Lee £ 2012). EE2] o 70%7} W02 o]Foj 9lof
Ao g0z A8 o, 6-9%2] Bhg gL glo]
HaL &5ko] e Zo] E4o|thLee 5 1992; Kwon & 2002;
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Table 1. Proximate composition in acorn powders
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S AN QT =EL Y & FFS 11.8~12.1%,
TR 7.1~7.4%, A& 65.5~69.4%, 2R 2.1~2.6%, =45
2.1~3.6% U Z3E 2.4~2.6%et3 B 13} T Shim 5(2004)
o] Ao BatEo] 87.3%= 7HE wol RE AN
3, $£H0] 10.6%, ZAHo] 1.2%, el o] 0.8% U 3|&
0] 0.1%zr2 B3Rt E3F EE = 65.0~69.0%2] FAE,
5.8~7.8%9%] ZHHlA 1.1~7.8%9 AW, 2.1~3.8%9] =A4]
f, 1.0~3.4%2] Z3|H, 4.69.3%2] B4, 6.5~13.7%2] +&
502 2AEY ot EudtgE Yook 5 2002; Ryu HS
2010). 53] & dAFolAe= A& B4 FaoA AH AAF
o ZEE dWHES BAStA AAstd T, 2B 4
& dFol g AYolA AHT =E 2 7 ol Hls)
2238 & 2HE Bt ol EEIYE AFHAT AYe] &
A TTHAEE) FHORE Fo] @& A Fgo|glomn, vzt
2 o AR Ao] =EP Y #F dFE SV €Y
o2 Atz dr) o9} o] A ATH(Chung 5 2002; Shim
S 2004; Yang 5 2011)oA = =29 dUbd&9] e
FEA7], A goluyt FFof wet I AdE-eo] Zol7t rkar
A st Qlrt.

EET 71R9 RIS 2 dEel 4058 mg100 g, <l
0] 8.95 mg/100 g, ZF<°] 8.64 mg/100 g 522 S0 QL
o, I Qo YEE(3.94 mg/100 g), "F11|(4.67 mg/100
9), H(141 mg/100 g)o] TG ITHL B VT GTKTable 2)
(Shim 5 2004). Kim BN(1995)2] dFoA= &8 7159
713 48 F 8ol 7MY B &S AL, vk
& 28 UEF ¢, 2 «o=2 Yeigtha Busigith =&
gols el T Z=YY el 7MY woH, 8 A4
ZA 0 2= oleic acid”} 31.87%, linoleic acid 18.72%, linolenic
acid 16.67%, palmitic acid 11.32% &2 2 X 15} 3 (Shim 5
2004), o]e} FA|of FA4tet Ba¥tE Qlokal Ei1sHTHShim
< 2004).

Area Acorn powders
Composition(%) Buramsan Cheongpyeong Suraksan Gyeryongsan - -
Moisture 37.9 6.5 10.2 11.8~12.1 10.6 6.5~13.7
Crude ash 1.6 34 2.8 2.4-2.6 0.1 1.0~34
Crude protein 44 7.3 5.8 7.1~7.4 0.8 5.8~7.8
Crude fat 3.2 2.1 1.1 2.1-2.6 1.2 1.1~7.8
Carbohydrate - - - 65.5~69.4 873 65.0~69.0
Tannin - - - - - 4.6~9.3
Fiber - - - 2.1~3.6 - 2.1~3.8
References ) Chae & Yu Kim & Shin Lee et al. Shim et al. Yook et al. 2002;
1973 1975 1992 2004 Ryu HS 2010
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Table 2. Mineral content of acorns

Mineral (mg/100 g  Acorn powders References

K 40.58

P 8.95

Ca 8.64 .

Na 304 Shim et al. 2004

Mg 4.67

Fe 1.41

e Fe''o} Cu'e 2L B0l &g Ao Ests B

I AHo| 4tstE= AL AAISL, A4E BEARE &A
3lo] 3pAkSE A atE B QIth(Park & Koo 1984; Lopes 5 1999;
Lee 5 2012). A3 A-H(Seo 5 2000)° 4= BHd A2 &

2 Bk YEYRE W TS AASY 2 489
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A=A ATHKim BN 1995; Lee 5 2013). A AT (Park &
Koo 1984)0]| 4] gallic acid®] 3FF-2 AJ2 100 gof] tjgte] =&
2] Habo] 83.38 mg, EEZ Mo 497 mg, EEYE Az
Huto] 3.70~6.78 mgo] FoEo] gon, =2 ey Z9

gallic acid =2 €7 Hghe

3.04%, AE20.90% 2 &

L 0.64~0.86%2+ B 3G THTable 3). AP AT(Lee S
1992)8 2, 39 AFAtlA A =& 7179 ghd
TFE 4.6~6.8%2 RiEon, ZED FEE9 At
ABRL F2 gallic acidgtal 23T E3F o2 A4(Shin
% 1993; Kang 5 2004)°| 4= =E2] 9] el &0 6~9%=

CHE AP AT Do) 49 £PAgo] Y, genw

(¥

Mo n

P
A}

i)

o

>

o

7FA AL Qlrkal ®ustgint. EEe] 9] gty 2
7H=2358 Ebd(hydrolyzable)d]] 7213 Ao]d, o]

78 52 Fol eE Evs B QurHel g

Btz B 1EQtHKang S 2004). Yook $(2002)2 o]
A o] vjg| mEF oA ETjHE 2 STtEo|E F7Fo|

Table 3. Contents of gallic acid, and tannin in acorn

=4 EFIYEIA

24E|glon], 58] Feurhs YuiEe] o gol 3
% . A3 AH(Yokozawa - 1998)0f| A=
T3 BhdF7 e STE 0| =R} in vitro FAT
3 AN E42Y AAAZ 283 weWa, St
B0 ERETHE BRI HE Swol B4kse A
o] o Folu} FAsFso] o mabHolety ML)
53] Bhd 9] stet+x F galloyl group} hydroxyl groupS &
o] 7S5 B/do] STtk HAET It (YooK & 2002).
Nakayama 5(1993)2] AF-ollA= H,0.00 &3k &40 gallic
acidE F¢Y Al HEAZ0] 1o] gallic acid ester’} H,O,Z2 <1
o FdE= AlE &40 disl FieAl =AY 285 vE
Wrkar 2 st on, 4ket AJE4< gallic acid= 1€ Bt
Jo] superoxide radical A4S Aol wet QA ol A
Superoxide dismutase(SOD)2] &Ajo] Z71Eo] GAAAE
ZE3] AAT = Aok F=x3ka Yook 5 2002).

EE2| FES0 XEHA
Apge] e Wtz ek A #YHF = AE A

olFg 2Aste] 220] X2 HEo| Wats dos|n, X
b 8 SO AduA Aemnt ok, Sl g
[e]

o

=2 goyj Yelo g Ag3trHSung £ 1997a; Chung
S 2011; Choi 5 2013; Kim & Choi 2015). A3 F7(Yook S
2002; Lee 5 2013)0A= EEZ Y T E Wuj7} 359
TS 9 FEAG IS F= LR HuEoH,
DA Aol 2 f = vk O] 3RAkst a4 g/ axrt
= A= d#A UthKang 5 2004). A3 A-H(Yugarani
1993; Kang 5 2004)0] 4= Eldo] S A F4AE
oAb 9 el wofdtthar B asiglon, E o2 A Wursch
P 1979)0l A= Btdo] 29 Fa|AHE Akt B354t
Aol vA]= S Hgh vt glr} Kang 5(2004)2 A+t
o A lo]2 {rH uv|gk 3Fo| A AAuiH U
A a4 AN EEY MRS 20% Fo3 2o

A AT da 9 8 U F A2 FFE EFlen, €%

o K

M 09 o lo

o %o

Samples Gallic acid (mg/100 g) Tannin (g/100 g) Gallic acid (g/100 g tannin) References
Acorn powder 83.38 2.74 3.04
Acorn starch 4.97 0.55 0.90
Acorn starch gel [ 3.70 0.43 0.86
Acorn starch gel II 4.09 0.61 0.67 Park & Koo 1984
Acorn starch gel Il 5.61 0.87 0.64
Acorn starch gel IV 5.09 0.65 0.78
Acorn starch gel V 6.78 0.96 0.71
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Table 4. Total cholesterol, triglyceride, HDL-cholesterol, and LDL-cholesterol in serum

Groups Total cholesterol Triglyceride HDL-cholesterol ~ LDL-cholesterol References
(mg/dL) (mg/dL) (mg/dL) (mg/dL)
High fat diet 88.00+43.97" 48.33+5.79 9.25+1.89" 58.44+30.41
High fat diet plus acorn powder 10% 91.80+61.08 40.60+8.11 8.00+4.24™ 75.68+59.65
High fat diet plus acorn powder 20% 78.00+21.31 38.20+8.29 11.00+4.06" 59.36+17.73
. . b Kang er al. 2004
High fat diet plus acom extract 0.2% 58.20£12.22 41.40+8.47 8.00+2.83 41.92+11.35
High fat diet plus acom extract 0.5% 53.40+10.90 40.40+10.29 6.20+1.79° 39.12+£11.03
p-value NS 0.05 NS

Y Mean+S.D.

? Value within a column with different superscripts are significantly different at p<0.05 by Duncan’s multiple range test.

HDL-cholesterol 3+3F-& =%thil B 118} tH(Table 4). E3H
By gol A 7 24 Y F A FFE 2R, $4
A99] e R0 AW AF dhate] otk Bist
% thKang 5 2004). A3 HAH(Yook 5 2002)°| 4= it =
B89 AgRtEs g 23 AoloA FEHAHE
ol T 1AL, Ao Y AR T aFo] 275 &
A 748 SAAY & A= A A B
SFATt. Sung 5(1997a) AA-S A3 AT o] A A&
trtolA mEE 2E5E Fol A EF F AE FqFol 193
o2 A% AL FAAAEY F A FF g2 710"
Aeg e FEE9 J&o] AW S 2HE Aol 9
F= U Ao g Bustgich B3 a x| o= Qlsf Hol
A &% HDL-cholesterol &2 T EE &5 oz HYAF
oz IRHgen, 1A HH e dsE FHEIA
7t ZEY FEE FoE Wolplttn HusttSung F
1997a). E thE ALlee T 2013)A= =E2 2 78
o] A WollA FHitst ass T3t kedtof| TE A=
W £ A &4 d3tA7]aL, 2 Qs iAo 1
A7 Qozickn ®wshe.

EEg
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]
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H
=
[k}
ol

By FEES AN 2, A2 o|= Qe Wolxl
glutathione peroxidase ZAJ-S ZXA|F 2, Z71E glutathione
S-transferase?} catalase FAS HAIF-ZF 02 J|EA|ZI 0 ZH
FAke a0 24 HIlE f 9 AFIHAEHE S o]
FAEUL, 7 4T JAH AT BustE) A el
A A Za9} Gofzhgo] A BHE o] FaL qlo] A
ARl AejollA= Edolvk @A Foll ol E5o] Wl A
RAT, oyt HHPHOZRE RS

HEH 9 WA T2 STAATS 4o
HH(Yook 5 2002). 4% 38 TXA 3} PGLF 23
ZA ==, TXAT PGLE] #3 o o8 @aw 3o 24
Hr} Yook 5(2002)9] AtollAe Wit =229 Alo] 3
7 AW RS Ast A TH4EHE Y ARl
Hojuhw, E4A a2 Qs nEYA A T Y
=274 A o 4 AR avpFor AR 5 e
Aolgtal HusgIthTable 5). E3F Aoy = 3ot&
(53] Bhd)zt A Aol gt Matsumoto 5(1998)9] &t
oJstd, ZH= etE(Fd)o] €4 F=eLHE # LDL-
cholesterol 5 =& ASIA|A LA EF L A <FALES
T BT ol BT Bkl Ageke]
T WollA GE4HY] AESE Hefiste] EHORE HE4ARS
HAAZ 2N AW ZHAEHE sEE TAAA AEHA
A U 5 dok s thYook F 2002).

Table 5. Bleeding and clotting times, and TXB,, and PGF;, concentrations in plasma

Clotting time (sec)

TXB; (pg/mL plasma) PGFq (pg/mL plasma)

Groups Bleeding time (sec)
Acorn flesh powder 5% 155.0+15.3"
Acorn flesh powder 10% 168.3£25.9
Acorn flesh powder with inner skin 5% 137.7£13.8
Acorn flesh powder with inner skin 10% 146.4+£22.0

79.3£2.1 637.4+154.3 222.6£32.6
94.7£11.7 716.3+£190.2 231.6+88.6
91.2+8.7 1,193.7+288.2 198.5+12.1
104.7£23.5 915.1£323.1 264.5£70.6

References

Yook et al. 2002
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EE2 FES4 X0 ¥ HY

4y
or

2= ARG AEEZQ acetylcholine(ACh) 2] ZH4x9} A7
A3z AMES Q0lo g By QItiWilliam RM 1997, Oh 5
2004; Lee S 2005). Lee 5 (2005)] AN TEa]o] 2
A7k 719 - HEHNE GHA Auud opes 1 2%
A A7 ALEZE acetylcholine 2] & F7HA]7] 1L, acetyl-
choline £-3fjof] T H acetylcholinesterase(AChE) &4 4L
om0z Faxpon, sheotuA AAATEAY
Fof| TATH= MAO-BE A2 E/do] FASHA AAAIA A
BAAg £ Aot AEZANE 52 ez HAEHE A
ool & =go] E AR yYEnty Bustgich
FZ9 A2 3K Ryu HS 20109 M & =EZ] FE2=(AF
kg 500 mgkg BW)E AT Foq7 454 A|E7HY
(interlukine™} interferon)Q] IL-13, IL-2, IL-6, IFN-y, IL-102]
AL S7H7IE AR ey, =& F&E0] 7HA1Y
W5 ol 7]ofgte] BAE ItK(Table 6). Ji 5(1997)
< AN =EE 7IRE HRT Ot AaAES0l &
AeHETE ofyzl, SR St HAAFolgtar F=st

k.

ol

N

Table 6. Cytokine (IL-183, IL-2, IL-6, IFN-y, and IL-10)
production by activated peritoneal macrophages of mice
orally administered with water extracts of acorn for 4 weeks

Production Without LPS treated

(pg/mL) mitogen (mitogen) References
Interlukine-18  184.32+1.04"  437.40+19.14
Interlukine-2 51.44+22.60 78.75+2.63
Interlukine-6 446.22+74.91 953.60+£87.64 Ryu HS 2010
Interferon-y 118.76+3.18 386.77+£3.22

Interlukine-10
Y MeantS.D.

1,220.56+70.59  1,275.46+51.08

ZE o Qo

£ a7 24 A%, BEYY B9 R BT ol§d
NEOTA A Wol o|RoIA T YA, BT F3
Zo] QA W iAo WA kel it AT B wlE
AAo|gict. oo mE7} gHEE AEEC] AR ol m
Aol e A7 A SH 02 Qe ofof & Aolth. I
T A7E EEY 28] FE Al nNE A7E
Ae A, ERejolt thare Eellis AREDT B
spgol Fauol glol A AArhAre] G Fu, A
B Agtolut Au) ey % welse PaT Aol 9l

ir

NS

AN

=4 EFIYEIA

A &4 Aotk YO8 SR GRE HET 2
Wake] Ay AT A&H R AT Holok sm, 0|2 B
o 7154 AEAY] EEe 2ER} T FEY
o1g 7FsHE ¥ 4 9 AoE AmEL
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