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Study on the Meles meles as Applications in Edible Food Resource Applications
—Nutritional Characteristics and Safety Evaluation on
Meles meles Oil and Fermented Liquid with Medicinal Herbs—

Sung-Hye Park®, Sung-Jin Park*, Ki-Young Kim and Jong-Hyun Han
Department of Herbal Resources, Professional Graduate School of Oriental Medicine, Wonkwang University
*Department of Health Food Processing and Technology, Hallym College of Information and Industry

Abstract

The purpose of this study was to investigate the possibility of Meles meles application as an edible functional
food resource. This study was conducted to estimate the general nutrition composition, amino acid and minerals
contents, fatty acid composition of Meles meles oil and the added fermented medicinal herbs liquid, and
examine the cell toxicity effects in normal liver and kidney cells. The approximate composition of Meles meles
oil was crude fat, 97.64%, crude ash, 1.99% and crude protein, 0.37%. In the fermented liquid, the approximate
composition was moisture, 96.08%, carbohydrate, 1.53%, crude ash, 0.92%, dietary fiber, 0.65%, crude protein,
0.54% and crude fat,028%. The amino acid contents were 2.67 and 80.90mg% in the oil and liquid,
respectively. The singularity of the unsaturated fatty acid contents attracted our attention. Especially, the
polyunsaturated fatty acid compositions were 32.28 and 54.98% in oil and liquid, respectively. Negative effects
were not found form the results of the cell toxicity respection. These results imply that Meles meles oil and
the added fermented medicinal herbs liquid can be used as possible food resources and functional food

materials.
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Table 1. Amino acid analyzer conditions

Column 1 2.6 x 150
Ion-exchange resin 1 #2619
Analysis cycle time : 70min

Buffer flow rate : 0.25ml/min
Ninhydrin flow rate : 0.30ml/min
Column pressure : 80~130kg/cn’
Ninhydrin pressure . 15 ~35kg/cnt
Buffer change steps 1 5 steps

Column temperature 0 53T
Optimun sample quantity : 3nmole/50440
N, gas pressure : 0.28kg/cn

Table 2. Operating conditions of ICP for mineral analysis

Power 1 Kw for aqueous
Nebulizer pressure 3.5 bars for meinhard type C
Aerosol flow rate 0.3 Lfmin

Shealth gas flow 0.3 L/min

Cooling gas 12 L/min

393.366
588.995
766.490
214.910
238.204
213.856
224.796
766.490
589.100
Mg  279.550

Wavelength(nm)

ZEONTOREZQ

ICP : Inductively Coupled Plasma Emission Spectrophotometer
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1) MTT assay

2 A EF 23 (KCLB)o A E ¢ liver
celINCTC clone 1469)3} kidney cell(VERO)E 3.23
x10° celljwell, 4.6 x10* cellywell- & 96 well platec] B3
&t 37T, 5% CO; incubatorol] A} 24A17F EoF vl 2ka}
Ak MG A5AG AAG ol FHE BEA AR
Gul, 12540, 254020040 medium)$} oHH A|E
(DMSO9]| 1z} dilutionA] A A 0.00170, 0.00425.40,
0.00850/20010 medium)E 2] 5t 24A|ZF F<9F Hj
Fatah 18 oy F4E5AE A ASHAL 5009 MTT
EAGmg/ml)ell G 4AIZF Fof] MIT &H& AAT
% DMSOE 1004 7}ste] A2oA 5~10% F¢t
shaking A]Z1 %ol 540nmo|A] ELISA reader(Power
Wave X, Bio-Tek Instruments. INC, US.A)Z S4LE
e

I

2) Neutral Red assay

#FF AEF 2PEKCLB)A A EFE2 liver cell
(NCTC clone 1469)3} kidney cell(VERO)S 96 well
plates]] 3.23x10° cell/well, 4.6x10* celljwell & £F3}3L
37C, 5% CO, incubatorel] 4] 24A]7F %<t v &kt
g Fedg AAT o Fold LEY AEGu,
12540, 2504/20010 medium)e} oEA A S (DMSO9
12} dilution AJFA A 0.0017 4, 0.00425¢, 0.0085.6/2004
medium)E A2 ST 2447 B¢ Wity 1

& 4592 AASL NR §H@mgnd) 200408 7}
sted 3A]7HEQE wiFetAoH, NR &AZ A AL
1% acetic acid, 50% ethanol & 200u0 & 7}5te] A9
Al 5~108 =9t shakingA] 7]l £-of] 540nmoi] 4] ELISA
reader(Power Wave X, Bio-Tek Instruments. INC,
USAE §FEE Z3si9th

Table 3. Instrument and operating conditions of GC

Instrument : Hewlett-parkard 5890 seriesII
Column : HP-FFAP(25mx0.32mmx0.52f, crossed linked)
Detector : Flame Ionization Detector(FLD)

Oven temperature : 160°C (1min)-3 C/min-220C (19min)
Injector temperature : 230°C
Detector temperature : 250C

Head pressure 0 12 psi

Carrier gas . He(33cm/sec)

Make-up gas : N2(30ml/min)

Hydrogen for FID  : 30ml/min

Split ratio : 10:1

Injection volumn 1 1.0yl

Intergrator : Shimazu C-R 6A Chromatopac
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Table 4. Proximate composition of oil and fermented
liquid (%)

Moisture Carbohydrate

Dietary Crude

fiber Protein Fat Ash
0.37 97.64 1.99
+0.04 +2.00 +0.11

96.08 1.53 065 054 028 092

+1.12 +0.06 +0.05 +0.03 +0.01 +0.09

Values are meanzS.D.

ND : not detect

Oil ND ND ND

Liquid
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187 ae) ofmial FFS Table 53 2ok,

o AL, 1 FF+ glycined} alanine F FFH- AT

b, B oA e Adotn| it 2R, d7]/doly
=4 3%F 2 FHoled UEFE & 16357
3 g9tk g we FBE RBIA AL
arginine 2. & 2505mg% TH-Hol U¥1 2 TGS
aspartic acid 17.02mg%, proline 7.45mg%, alanine
384mg% wo2 1 FFo] A Ut & obrle
2 & Boolueate] FFL 17.67mg% Atk
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Table 69l= A7 EFH Hade] 712 dFeS
At 7189 BF, ZF 2.61mg%, 2 2.45mg%,
g 2.12mg%, YEEF 1.50mg% 2 wnlavl$ 0.69
mg% FHHA e Aoz vetygrh bEdLZ s
A B(1.30mg%), 7-21(0.64mg%), o}¥(0.54mg%) = &
ZH0.29mg%)°] 5ol Atk dLAE AU
dES dol= vbF FrA 2= ZE(1940mg%), Z
£(11.22mg%), 21(8.40mg%), wFIW|%(8.40mg%) o=
UYEF6IImgh)co 2 1 Frzko] ko nZda
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Table 5. Amino acid contents of oil and fermented liquid
(mg %)

. . Content
Amino acid oil Liquid
Aspartic acid - 17.02+1.02
Acidic Glutamic acid - 3.47+0.09
Sub-total 0.00 20.49+1.00
Histidine - 2.54+0.05
Basic Lysine - 1.39+0.07
Arginine - 25.05+1.12
Sub-total 0.00 28.98+1.09
Threonine - 1.64+0.08
Serine - 1.63+0.72
Proline - 7.45+0.10
Glycine 1.52+0.04 1.76+0.69
Alanine 1.15£0.02 3.84+0.02
Nutral Valine - 2.60+0.19
Methionine - 1.44+0.27
Leucine - 2.22+0.11
Isoleucine - 2.43+0.20
Phenyalanine - 3.41+0.17
Tyrosine - 3.01+0.61
Sub-total 2.670.03 31.4310.29
Total amino acid (TAA) 0.00 80.90+0.79
Total essential amino acid
0.00 17.67+0.12
(TEAA)

Values are mean+S.D.
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Table 7. Fatty acid composition of oil and fermented
liquid (area%)

Qil Liquid
Al AFAT F w3A AFAAY SR go] AYTE CI12:0 0.57+0.02 -
A= 275, Wi oo 1.260] 9t} C14:0 4.01+0.09 1.44£0.02
N 3 C16:0 21.97+1.24 10.84+1.52
e 20 AL 1A - 10 Xl B 3
228 7159 F5 EepA Aol 46.54%, 23t Cl6:1 5.3720.32 2.99+0.04
Aol 53.46% 24 &Y 71EYAE BTt B C18:0 19.99+1.57 4.6140,08
A A o] 2ol EAS AT YT = C18:1 9.83+1.09 19.29+2.72
3l 03A] A Wate] dTE WHEHETY), A A C18:2Emg 4.48i0.§7 10.07i1.0§
C18:3(w 17.20+2.54 5.32+0.0:
o] sFarol® - o 5
1719 oA 013~528%H 0 F2 8.61%1512L CI8:3(3) 6.87+1.09 7.14+1.00
w6Al Akt w3A] AEke] vlgo] 2752 YT 0:1 5.4610.12 3.77+0.10
%+ EPA(eicoaspentanoic acid) @ DHA (docosahexanoic C20:2(06) 0.62+0.04 6.68+1.02
= . C20:3(u6) 0.70+0.02 1.000.02
acid)srE% Z+7ZF 0.17%, 020%2ZH A& EL7 H
" D “}}f’z a4 ’ b2 AR E ]9}13) ] C20:3(03) 0.6420.03 0.66+0.05
&3 TFEPA 0.10~147%, DHA 0.19~2.30%) " °] C20:4(06) 0.54+0.02 1.62+0.06
Ath EEA AEAAE ¢34 APAE X3 BX C20:4(13) 0.08:0.02 6.49+0.12
A ko] Eri HE o a]-zq oz 7}x7} C20:5(w3) 0.17+0.08 1.69+0.09
i . . . c22:1 0.52+0.09 2.130.17
Q] O AM2ET) sl Wgol L2 = BE¥gx
MoE 2 Azpd. 4 E*C’”’J FERA e 0.12:0.04 2.12:0,09
w4k ghzko) 83.11%01 91 o] & ot }aif.sﬂr%l Aol C22:5(w6) 0.01:0.00 3.86+0.17
C22:5(03) 0.65+0.12 2.0020.08
Table 6. Minerals content of Meles meles (mg/100g) C22:6(03) 0.20+0.08 6.28+1.52
Mineral Content S'SFA 46.5410.73 16.89+0.54
oil Liquid S"MUFA 21.18+0.41 28.18+0.76
Na 1.50£0.22 6.91+£1.25 SPUFA 32.28+0.38 54.9320.41
Ca 2.61+0.17 11.2241.17 06 23.670.66 30.67+0.36
K 2.1210.15 19.40+0.14 >3 8.61:0.24 24.26+0.48
P 2.4520.19 8.40+0.52 06/63 2.75+0.07 1.26+0.04
Mg 0.69:0.22 7.3310.44 Values are mean=S.D.
Zn 0.54+0.31 0.20+0.12 Values show releative percentage of each fatty acid in total
Cu 0.64+0.26 0.49+0.15 fatty acids
Fe 1.30+0.31 0.28+0.10 SFA : saturated fatty acids.
Mn 0.29+0.06 0.38+0.12 MUFA : monounsaturated fatty acids.

Values are meantS.D.
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PUFA : polyunsaturated fatty acids.

=28 HeF3 2] #2078 A 1E5(2004)



62 H&Adeze €88 A e (@) #F A7

&7l 06A 2 03A x]lg}A g o)83 ST ow
77t HE g At "

5. HAT|SD} LSHO| HAMZ0 0|Xl= HE
A

B F ABAEE ol&std FEEE MTT,
Neutral Red AssayE AAIRE W F&A Xol|= obF
& negative effects7} §le ALE Vet

929 58 et 7154 249 B A7 ol F
AR Sou A HAT, A D B 5
HEAD FRso] Ak AFolth ol & AT
£e SEAEI B4 AT 0479 BE AT
& A3, derd oqaa 294 Wge wgoz

AFANE 02)

Soi A e 1&@

FAE st Baz gk 1 &
ALFHES BN AEAFE B3 SHARE

#gRstgon 1 Ade ogH 2o
1 @,‘/2}7]%—-8— 97.64% 9] ZA}, 199%—4 23518 9
o9 037%2 THH UYL FRALS FE
96.08%, 22 1.53%, Z3& 092%, Holdfa
0.65%, Z99 0.54% 2 =AY 028%7} g5

Ak
2. BG7)1 5l E 100g F obwliito] & 2.67mg, W
g = 100g & 8090mg§}%ﬂ°1 NAT
3. 719 A%, Zs, ¢, 2F, UYEF, vtavls, 2

2, 72, okd 2 9 LO—E_ #Eo] wal @

ok & HU)sle R

av#E, YEE, 74,

o stk warh
4. S AFH=

& Qo= 2F, 2+, 2, v
33,

48 9 ofd 2oz

FHARE FPo) &L Aol B
5. AZE B SHARE B9 2% 548 Uy

UA @k

9 2%z BV 0 £ U E Lo 3

Agol 2gRE ® s okelE o83 4F

Stz 783 A A207 A 135(2004)

Az 9 AHgol b5

A FSich Met odele) o

718 GHANE AT BEAY GYTHOE B

of 4F Ee XA ARE] 7&@

Fsgel dutx 7ue =

*‘ZHEE %%

53 GPPES BUA] 2 wﬂ A2t Z*é?— s

d

10.

11.

12.

13.

14.

15.

16.

17.

. AEolekT oA A -

e %%‘ﬁ‘?’ﬂﬁl A&
. Hwang JB, Yang Mo and Shin HK : Survey for amino acid

© PN e W

AFoze) BRI Ageteld ArAL.

28
OB E, FHE A - okg oaE] ARAA. pp72T, B
F&44, 2002

AFAFEREE 3] A2003-33%,
2003

- SEUARE BRE  FEUALE. FEE AL 2002

S1E - BYRE. 2FEHAL 2002
84 FYLAG Ageld. AEF
= FIFgE. G493, 1978

2EA, T4 . FEAA. HAAL 1992
2A. T9A}, 2002

=, 1998

of medicinal herbs. Korean J. Food Sci. Technol., 30(1) :
35-41, 1998

Folch J, Lees M and Slane SGH : A simple method for
isolation and purification of total lipids from animal tissue.
J. Biol. Chem., 226(3) : 497-509, 1957

Morrison WRand Smith LM : Preparation of fatty acid
methylester and dimethylacetals from lipids with looron
trifluoride-methanol. J. Lipid Res., 5(1): 600-608, 1964
@FILNE ; @I FEARE. FLEIAL 2000
WAL SRE . oy} A WAk pp. 147-156, EAE3IAL
1998

Hwang KT, Hong JS, Kang SG and Jung ST : Fatty acid
compositions of lipids extracted from Bullfrogs. J. Korean
Soc. Food Sci. Nutr,, 31(2) : 351-354, 2002

Herold PM and Kinsella JE : Fish oil consumption and
decreased risk of cardiovascular disease. Am. J. Clin. Nutr.,
43 : 566-398, 1986

Tashjian AH, Vaelkel EF, Robinson DR and Levine L :
Dietary menhaden oil lowers plasma prostaglandins and
calcium in mice bearing a fibrosarcoma. J. Clin. Invest., 74
1 2042-2048, 1984

Kormali RA, Marsh J and Fuchs C : Effects of w-3 fatty
acids on growth of a rat mammary tumor. J. Nat. Cancer
Inst., 73 : 457-461, 1984

(200313 12€ 9¢ s 2004 29 9 A=)

- 62 -



