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Abstract

This study aimed to investigate the effect of acorn powder and starch on the blood parameters of mice fed a high-fat
diet. The moisture, crude ash, crude protein, and crude fat contents of acorns were 37.99+0.37%, 1.61+0.06%, 4.36+0.18%
and 3.2240.15%, respectively. Acorn powder and starch contains antioxidant minerals such as selenium and zinc. The iron
content was significantly higher in acorn powder than in acorn starch (p<0.05). The total cholesterol concentration was
148.50+£29.72 mg/dL in the high-fat starch diet (HFS) group, while in the high-fat diet (HF) group it was 201.50+39.15
mg/dL (p<0.05). Serum LDL-cholesterol concentrations were significantly lower in the HFS group (50.50+10.79 mg/dL)
than in the HF group (62.00+£20.85 mg/dL; p<0.05). The serum IL-1f3 levels in mice were not significantly different between
the groups. IL-10 levels were higher in the HFP group than other groups. There is a need for strong recognition that acorns
are good ingredients worldwide. It is required to develop various products using acorn powder and starch powder. There
is also a need for a strategy to globalize food using acorns.
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2HEY LDL-EY 28 E &9 542 247 HDL-E9| &
H|Z(HDL-C 555, Eiken Co., Japan)¥} LDL-Zd| A E|ZS(BLF,
Eiken Co., Japan) Kit Al2F& AMG1h HDL- 28|28 88
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Table 20] AA8}GITE EE2| Q] 8 FFS 37.994037%, %
3|2 1.6140.06%, ZHA-2 436+0.18% U ZAH2 3.22+
0.15%= Uit AF/ERQ007) = =& 2% 7HF
o] ARMIE] A2 AR 100 g 2 FF2 138 g =

Table 1. General composition of acorn

Composition (%) Acomn
Moisture 37.99+0.37"
Crude ash 1.6140.06
Crude protein 4.36+0.18
Crude fat 3.2240.15
" Mean+S.D.
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Table 2. Contents of mineral composition in acomn

((jr(;zliooséﬁgl Acorn powder  Acorn starch  Significance
Copper 0.28+0.03" 0.26+0.02 Ns?
Zinc 0.47+0.04 0.45+0.04 NS

Iron 1.97+0.23 1.78+0.17 0.05Y
Selenium 0.02+0.003 0.02+0.002 NS
Manganese 2.08+0.19 2.17+£0.24 NS

D Mean£S.D.

? NS statistically no significant difference at p<0.05 by #test
% Significant at p<0.05 by ttest
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2|7} 0.28+40.03 mg, oF¢lo] 0.47+0.04 mg, Ho| 1.9740.23 mg,
o] 0.0240.003 mg 2 W7Fo] 2.0840.19 mg G- o]
AeH, HEFZOE 100 g & 727} 0.26:0.02 mg, ot
0] 0.45£0.04 mg, Fo| 1.78+0.17 mg, AFEo] 0.02+0.002
mg W 7ol 2.1740.24 mg FHE o] s AR EAH
At E3] A9 FFE ET HE7IF HE EUVLE
oA fFolstA =A UeEHHTHp<0.05). A& &£ (2007)
= SR 2 7R Ho kol 100 ¢gF 33 mge 2
A A= o] Ut
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379 FH AL A7] FA= Fig. 13} Table 30| 2zt
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AlZrstglon, 2E FAE txdo] 42.1543.56 ¢(5.74 g &
71, HFZ0] 42.3443.59 ¢(5.93 g 27}), HFPZo| 42.4343.78
2(6.02 g 27P) = HFS0] 43.2543.56 ¢(6.84 ¢ 27ho.2 1}
hgon] 7t 2 709 Soa Holt glgitk AHY Y] F
7k W, Age] AR 2 2ol wmalgont, TAgA ol
w7 7he] §ofh Aol st & Aok FUshA Kim
5(2016)9] AFAME AL FE2E2 A, 7], AAE
A kAloloh HE HHAHE o, BF Y AFF57H D 2AF
o] 7k, v, 41| A7 RA = 2 7ol f-eldo] glith B
23}eh Choi 5(2016)9] Aol A= A2 o] A F ol
H)& A2 oo] BVIE 10%E H7Ie ZolA AFF
7H&o] Rolzl AgE & 4 e 74+ ol fovt
Aol AT HISHTE Lee 5(2003)9] AFolA=
streptozotocin®] £ 2 FE FHA] FF oA A=
100 g5 7k A1 A1 9 AEEA o] B AR Aol
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Fig. 1. Weight change in mice. "° statistically no signi-

ficant difference at p<0.05 by ANOVA-test
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Table 3. Weight of mice organs
Organ Control HF HFP HFS Sienificance
(g/100 g body wt.) (n=7) (n=7) =7) (n=7) &

Liver 2.03+0,22" 2.14+0.15 2.06+0.27 2.07+0.29 N§?
Spleen 0.1340.02 0.13+0.03 0.12+0.02 0.14+0.02 NS
Kidney 0.7240.07 0.76+0.08 0.7840.11 0.7440.09 NS

Y Mean+S.D.

2 NS statistically no significant difference at p<0.05 by ANOVA-test
HF: high-fat diet, HFP: high-fat powder diet, HFS: high-fat starch diet

A= AT Ao A FHRIF AT Sl & ¥
FA gt Baustgch

3. 838 K& s&=

379 @F A4 FE+= Table 40 AASH3TE 2] &
% TEU2HE $E=5 HFE(201.50£39.15 mg/dL)o]| Bsj
HFSTo 4] 148.50429.72 mg/dLZ 521814 Wobchp<0.05).
LDL-ZY AHE 5L HFo| A 62.00£20.85 mg/dLo] o
1}, HFSZ A1 50.50+£10.79 mg/dLE 8-215HA] Wrthp<0.05).
2yt HDL-Ze|AH & S8R - o 7l §-2J3t #}o]
7F it} A ATH(Yook 5 2002)0 4] Hat =E 2 9] &
2 Yo 24 oA 4371 Alol= HAHAIX] A, %
W & AdeE2 TEo B2 Y ARE HFHT oA ¢
S ZtA 598 Bty Bustdch A3 A (Yu & Shaw
1994; Sheo HJ 2001)o| 4] <] A4t @5 HDL-Z2HAHE
FEE= 68.94 mg/di(1.78 mmol/L)*]3l, A} % LDL-~cholesterol
Erl 1047-82.7 mgdLE ZAA}ol| uwhat 2 xjo]S Holck
T sk AP AT(Yook 5 2002; Kang 5 2004; Lee 5 2013;
Kim 5 2016)°| 4= =29 25 9 a7} 2159 gHikst
T 2 AT FFE F= AR Bustglon, uxH

Table 4. Serum lipid levels in mice

Kol= SEg wgk oA FAS Ed Bl Bt Gl
AoZ BIETh
Eg mEelot Heue Hehls B ARE 3R
o] I, Choi 5(1997)] W.11o] Sfahel, Upe] epd
HAE TEAY AL Z7 A A B BH2EE 5
=2 FAARTT Bustgon], FHAYe) B At
of Mgk WASH: B3t Irky Basch ]9k EEel
B @) AR BYA F mEele] BavtReh A
3t &7t QI e, ok 5 £714e]
Fhslo] AL AAAL et EEe FEREL}

Sid

N

el
Hr‘.

ol

o o2l
o r_.>1

=
ot 5l Epd(Lee 5 2005; Yang 5 2011a) 52 A&50] 1L
Ay Aolof Qlojx D3] EF FE=LHED LDL-E3
LEHE =9 2] 7Y%k ALE Amdnh

4. €Y LY IL-1B9} IL-10

359 dF Ato]lE7Ql F IL-183} IL-109] 5=+ Table
5o AAstATE A EF IL-1B= & (ol o7 Zpol=
e, IL-10= g ol B8 HFP-(48.80+30.48 pg/mL)
AN & A Btk 22y 74 & 719 SAHCE &

Variables Control (n=7) HF (n=7) HFP (n=7) HFS (n=7) Significance
Total cholesterol (mg/dL) 159.00+26.81% 201.50+39.15° 189.25+10.75% 148.50:£29.72° 0.05%
HDL-cholesterol (mg/dL) 109.00£22.00 120.25+0.50 111.5017.00 95.50:£28.12 NS
LDL-cholesterol (mg/dL) 40.25+16.09* 62.0020.85 77.75+19.60° 50.50+10.79 0.05
Triglyceride (mg/dL) 214.25+50.82 181.00+25.86 192.00+29.97 208.50:£32.40 NS

D Mean+S.D.
? Significant at p<0.05 by ANOVA-test

3 NS statistically no significant difference at p<0.05 by ANOVA-test

HDL-cholesterol: high density lipoprotein-cholesterol, LDL-cholesterol: low density lipoprotein-cholesterol, HF: High fat diet, HFP: high-fat

powder diet, HFS: high-fat starch diet
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Table 5. Serum cytokine concentration in mice

EE2)o] dubdio] A2 AelA BF XA Aol BTl vAE % 153

Variables Control (n=7) HF (n=7) HFP (n=7) HES (n=7) Significance
IL-1B (pg/mL) 12.500.00" 12.50+0.00 12.50+0.00 12.50+0.00 Ns?
IL-10 (pg/mL) 31.20+0.00 31.20£0.00 48.80£30.48 31.2040.00 NS
D Mean+S.D.

2 NS statistically no significant difference at p<0.05 by ANOVA-test

HF: High fat diet, HFP: high-fat powder diet, HFS: high-fat starch diet, IL: cytokine

O3t Atol= T A HAFHRyu HS 2010; Kim 5 2016)°]]
Ae BEY EFEEY BFFA7F 9454 AolE7Hddd
IL-1B9} IL-109] BE& 5771+ A2 Yeoen, =
2 FE580°] /A d958Y Pl FFE Erh
Hustgloh webA Ji 5(1997)2 AFolA =& 7FR
e A A AL 195EE VM7= Qo]
A g4zt WA Boletn FxoIT ThE AWAT Ry
HS 2010)9 A4 EET 2552 3F9 7 dAAZE
B/d3tsto] IL-189] S SXFe =N HAY F7to &
7} Qekar Zr=stal Qlok Park & Ryu(2013)9] Aol A=
AEZe] e Afo|E7H01Y ZA4S B3 o] SolA|n, 9
5ol tigt HeRkg-2 o2 WAA|ZO] Fezrgo &

QIek B IS okt BBl B B A Meydani
SN 1990; Miossec P 1997; Park & Ryu 2013)of| A& IL-13,
L6 % TNF-o oj3] 559 ga|27] whem 27} wef 2
2ho] I} o] qlo] Fadt S s, A3t of
ANEZ2HE YAEHE 29 AjolEslelolaty Bty
t}. B8] IL-12 IL-1q, IL-1B89] 27}4] FEE 7HAH, IL-1&
A A 2o A /o] T-Hl=Zo] tf3te] lymphokine ] AY
A+ 230, BAIES) A 28 A3, gA) A4S 57
9 @SS Yorliy Fad 4L oI BAH
TH(Arend & Dayer 1995; Park & Ryu 2013). A3 ¥ FH(Ryu
HS 2010)0]| A= IL-10 Help T-2 cell(Th2) A Z o]l A] IL-1B,
L6 9 TNF-a2] AOIE7he] AAke 2} Q54 Aol
E7l9l AAe] FRE 2AE Ao YA otk B8
Ryu HS(2010)= oA IL-109] 215 S8 =& &
Eo] F Y A= Al AFEFTAE AlEARIT FAF
APl E71RIZES] WS 2HFHY WAV 5S LT Ao
23 Mgk 2 B AL LAt old] EE
o) 2280 W7t 8% IL-109) FEof olxl 7 U=
Sole AT eI AR ASH BEY 228
AR QR A A Wy BAs] Bolele]
W5 T dARY 7HeAS AARE & stk
Az,

lo

Qo w A=

1. B89 8 SRS 37.9940.37%, Z3]E-2 1.61+0.06%,
Zl R 2 436+0.18% L ZA RS 3.2240.15%2 LEFSTE
EEFY F71A ' § AEE 7 AlEe] B2t
Folli= 100 g 0.02+0.003 mg, M Z7FFoll= Aol 0.02+
0.002 mg eHr=of glom, Ao g =& HE7HF|
v RE7FRoA FHA =A UERthp<0.05).

2. AP o] AF Al =B FE= A7 AHY AF
2 A7 F 2% aE, AR FAO mAe 3 FolR
Aol I

3. 379 % FEU2EHEY LDL-EY2HE sEe
HFof ]3] HFSTol A +oJ8HA] 23k th(p<0.05).

4. 339 F IL- 1B = 7t 98k zlol= glole
IL-10= o2 2ol Bls] axgA ool =22 EL7tEE
7Fet FolA & BFE EATh

2 979 Addne Aol =Y &5 H7t
A B2 AR7IR7) AF 9 EF FEELEHEY LDL-&
AEEE 5 Rt ARF oIk TR A4 o]
EED £971R9 A7 Al @5 IL-109] 2o 9= &
T e AR BAH HY5SE HAE & = 7 A
= ANARSIIL: Wb 2 Q7S g R EE &2
Hsol thgt 71 Adle] Zad o= AlgrEHth AL
AN AArE EEH FEEY ARl S7Hste Al A
Ak, =27t 2 AAgehs 2 A4 eyt g
A =& &% 9 AEIIEE o83 bt Aol 2
astH, o]F AAIS Al 4= Q= Aol dad Ao=E A
R=R- =
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