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Effect of Liguid Cultures of Cordyceps militaris on Lipid Metabolism and
Enzyme activities in hyperlipidemic Female Rats

Koh, Jin-Bog*

Dept. of Life Science, Silla University, Busan 617-736, Korea

Abstract

The effect of liquid cultures of Cordyceps militaris (LCM) on weight gain, food intakes, food efficiency ratios, serum
and hepatic lipids, fecal lipids excretion, serum protein and enzyme activities, were investigated in adult female rats
(30 weeks old). Sprague-Dawley rats were assigned to one normal and four hyperlipidemic diet groups, Hyperlipidemic
diet groups (20% fat, 1% cholesterol) were divided into high fat diet (LCM free water), 10%, 20% or 30% LCM diet
groups (10%, 20% or 30% LCM in water) according to the levels of LCM supplementation. After 35 days of exper-
imental diet consumption, the body weight gains, hepatic weights, and food efficiency ratios of the rats fed hyperlipidemic
diets were significantly increased compared with those of the rats fed normal diet. The concentrations of serum and
hepatic triglycerides, hepatic total lipid, and atherogenic index of the rats fed 20% or 30% LCM diets were significantly
lower than those of the rats fed the high fat diet. The concentration of serum HDL-cholesterol of the rats fed all LCM
diets was significantly higher than those of the rats fed the high fat diet. The fecal excretion of triglyceride in the rats
fed 20% or 30% LCM diets was significantly higher than those of the rats fed high fat diet. The concentrations of
serum and hepatic total cholesterol, serum LDL-cholesterol, and HDL-cholesterol/total cholesterol ratio, fecal excretion
of cholesterol, and the activities of serum glutamic pyruvic transaminase and alkaline phosphatase of the rats fed all
LCM diets were similar to those of the rats fed high fat diet. No differences were noted in the weights of kidney and
femur, the serum concentration of glucose, total protein and albumin, and the activities of glutamic oxaloacetic
transaminase and 7 -glutamyltranspeptidase, among the rats on all the experimental diets. These results showed that
the 20% or 30% LCM diets feeding decreased the serum and hepatic triglycerides, and the atherogenic index, and
increased the serum HDL-cholesterol of the adult female rats.

Key words — liquid cultures Cordyceps militaris, lard, cholesterol, triglyceride, protein, enzyme activities

*To whom all correspondence should be addressed
Tel : 051-309-5471, Fax: 051-309-5176
E-mail : jbkoh@silla.ac.kr

Vol. 13. No. 3 (2003. 6) / 265



m
4
dz

M B
q48] FRA 2T 7188 ERE F=2
FE3to] ALAE SAAY FA R TAE
31”9] g FRolck 2 F gAY FFdERE
Aol st IS (Cordyceps sp)o.g,
AAAE gAgte L& A AAHLE 3004F
TEH don[522], T E 80 oFo] dHAS
T31]. AAEAE By e FRY 55527 FEo
2 olgHe AL ofUn O FoM IUlaL FIFet
27} IWZRE FF4 2389 HGeR 4 FHo
'5] AEAHoR oA F2 o] &5l FF3t
g FEFAC] e Aoz gejA YR A}

FEHEE
o
=]

ot rH

A

-

Foll mebx] A Agge] o
b 7)17be] AL HER[4] ofAo A A
oS FAste 1 989 FrIl oy
UM BE AFAS0] AFHe2 FEax WPriee
MEsA =HAqeH1L,26,32. FHAME IR FHolA 55
32 & AT AWt

Manabe $[23]& 5333 (C. sinensis) TAHAS ] %}

q 1 &A%< T3z ALALL Hlug 2 Aot A

e Aoz BHIFAT, FF32Y T APEH 2

AZ 3 E_/r_(cordycepm) 2L (cordyceplc acid), 0}»!1]
o} 2

2 ¢HANG6.20]. F
‘FJE}E]*«] HH°J %‘A}Xﬂ 2 A A T%%fﬂl/‘i
%“ﬂ_, Y B3¢ 2 Fuolgs EAHI3 4] U

3tz Y29 &
A8 2%, 3% L 4% FFO08 &
£9 TFax iAol 4
ih SYde o
e

‘I"?\f-’] 55 oI&

Koh[1718]—t— AZ7 4 =
CEEEAE R

3t S vk 2%} 3% &
x}E gﬂg} ;(]75 L, E}glzl b;E al
Aoz Vehgod, 4%
QATAIAE ol4ARY BT 43

6‘]:0 7~x] o=

1
2'
Y

N
ob
bt

(o]
n:2

Kohs} Choifléle n2Y2dl28ZS $2F A3 5
3tz Pl FAA £2S 3% FELE Fo%
Hl A9 =X A, aa]/\g]]%’ LDL-Z2g 2 & 2

FARYASE 5L B} AT sk

266 / AsIA

ool AFUEAM TgF FeAgol e Ao
e on £ AU AU Y ol JEAL o
S5 Jdoy, AIFA AL FF4E T 44
wjd o] avtd dig AAHY AFs =& AAolth o
B B APE AF s BEHE(C militaris)o) FA}

T«

A A FAI FEez Aol DAY 4o)2 A
A% AR A, 99 $E % 2o WAL 9
& ZARRA AF 0739 FAE PO B 1A
% Holol ez MFAS SR5ol 242 10%, 20% 3
0% A EReel 577 Foign, AFUY, Ao\ 5, 2
3 999 A3 ¥ 949 uad 35 2 7 38 B
ol gk BLRHS ZAYT.
ME 2

SESIE TR YxdiLH =

A2 ALEE FBF82(C militaris) TR AR u) %Y
& AoluloZ(F, DA 2A)NM AR RoF T35
Z A 200 miE potato dextrose broth (PDB)ojjA] 25
T2 zAstd 447 JAugsta, A fgds 2 W
ok wjA]9) potato glucose broth (PGB)ollA] 3UZF <8 xuj
& 33tk AR MEYE AzE ARele, AF}dE 105
TollA 0&3 el AJRE AHREIH. Alaid
& -20TAN BFEA F

MAAA TEARR

o
O

7;} o

71+ AR
7t Zo) 6vtel4 57
Aol B% &FFHF), LA
013(5% %*’F-’F%HS% EA+1% Y28 E), 1A
TAH AR gFA-g 10%, 20% 2 30%
E#fﬂl Eg3te g% F(10%, 20% 2 30%
Fol B ol PS8R 57
Table 13} 2t} EEALS

&% 50~60%2 A A7)
0)-S F712 (3524 HYloe
%4'«‘5}%&4.

A of of o b nd
MM o
o,
2
o3l

fo
fru

ZX e

‘LOL.



5z T A Gdo] 2AYF FHY AAdA R BLBAH YAE I9F

Table 1. Composition of experimental diets (g%)
Ingredients Normal diet  High fat diet
Corn starch 60.95 447
Casein 14.0 14.0
Corn oil 5.0 5.0
Lard - 15.0
Sucrose 10.0 10.0
DL-methionine 0.3 0.3
Choline bitartarate 0.25 0.25
Cellulose 5.0 5.0
Mineral mix.” 3.5 35
Vitamin mix.” 1.0 1.0
Cholesterol - 1.0
Sodium cholate - 0.25

'2AIN-93-MX mineral and AIN-93-VX vitamin mixture[27].
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Table 2. Body weight gains, food intake and food efficiency ratio (FER) of female rats fed liquid culture of C. militalis

for 35 days
Body weight gains Food intake FER
1y y weight gains (g) 0

Groups Initial Final Gains g/day %
Normal 292042999 3158366 238+75° 144420 47408
High fat 303.9+30.5 357.7+47.3 53.8+9.8° 12.5+23 123+1.9°
10% LCM 297.01283 355.7439.1 588+86° < 12.7+25 132+1.8°
20% LCM 299.1+30.0 350.6+35.8 54.7+95° 125+23 125+1.7°
30% LCM 296.9+31.1 354.8+34.1 579+85° 127427 13.0+19°

UGroup abbreviations: Normal = normal diet group (5% corn oil). High fat = normal diet+15% lard+1% cholesterol group. 10%, 20%
or 30% LCM = high fat diet+10%, 20% or 30% liquid culture of C. militaris mixed with water groups.

DAl values are mean*SD (n=6). "Not significant

“®Values within a column with different superscripts letters are significantly different each other groups at p<0.05.

Table 3. The organ weight of female rats fed experimental diets for 35 days

Groups” ' Liver (g) . . Kidney (g) . Femur (mg)
weight L/BWY weight K/BW* weight F/BW?
Normal 7391457  234+0.23° 1.654018™  052+004"° 874+ 80" 276 +24™°
High fat 1053£2.02° 296+021° 1714027 0.49+0.05 920498 257426
10% LCM 11.62+1.81° 3261025 1.68+0.24 0.47£0.05 890+99 250425
20% LCM 11.31+1.11° 322+032° 1.69+0.16 0.48+0.05 940+99 268+28
30% LCM 1159+157° 327+023° 1.69£0.21 0.48+0.05 92090 26029

"I5ee the legends in Table 1. “Liver, Kidney and Femur for 100 g body weight.
“®Values within a column with different superscripts letters are significantly different each other groups at p<0.05
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Table 4. The liver lipid concentrations of female rats fed
experimental diets for 35 days
(mg/g of wet liver)

Groups” Total lipid  Cholesterol ~ Triglyceride
Standard 6041527  3.60+040" - 33256
High fat  1944+228° 2384+362° 658189
10% LCM  1764+18.0% 2080+312°  581+9.3%
20% LCM  1672+19.2° 21.00+381° 534+88°
30% LCM  1628+206° 2181+233° 508+89"

%6ee the legends in Table 1.
*Values within a column with different superscripts letters are
significantly different each other groups at p<0.05
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Table 5. The fecal excretion and lipid of female rats fed experimental diets for 35 days

Groups“ Feces dry weight Fecal lipids (mg/ day)

(g/day) total lipid Cholesterol Triglyceride
Normal 0.95+0.222N% 29.44+ 895° 3.44+0.99° 0.28+0.14°
High fat 0.91+0.22 53.75+12.03" 536+1.38" 0.95+0.38"
10% LCM 1.07+0.21 67.12+15.16" 6.59+1.12° 1.07+037°
20% LCM 0.99+0.22 75.62+14.51° 6.71+£1.24° 1.56+0.34°
30% LCM 1.07+0.23 79.23+10.43° 6.86+0.67° 1.54+0.33°

ISee the legends in Table 1.
“Values within a column with different superscripts letters are significantly different each other groups at p<0.05

Table 6. Serum triglyceride, total cholesterol (A), HDL-cholesterol (B) concentrations, B/A ratio, and atherogenic index
(Al) of male rats fed experimental diets for 35 days (mg/dL)

Total HDL- LDL- (B)/(A)
cholesterol cholesterol cholesterol 100(%)

Groups" Triglyceride  Phospholipid Al

Standard 105312627  1981+285°  1293+239"°  366+4.2° 71.6+120°  283+35° 253+051°
High fat 155.7+1289°  1284%258"  2502+371°  303%4.8  189.8+t241° 121424 7.25+0.84°
10% LCM  1515%259°  1564+202°  25324304°  365+45°  1864+203°  144+26" 594+081°
20% LCM  1231+421.0°  1669%22.6°  267.1%:343°  374+47°  2029%£236° 140128  6.14+080°
30% LCM  109.1+188"  1635+20.0° 267.7+35.1° 374+44°  2084+255°  143+24% 615+0.78°

"See the legends in Table 1.
"Values within a column with different superscripts letters are significantly different each other groups at p<0.05

Vol. 13. No.3 (2003. 6) / 269



3z mjgAdTo] frostA FHEUSLS

o] AXY FEE FFMIE BRI e ReE M

Yeptet ekl
Kohs} Choill6]= nZH2HEESE i3 834

35hx ez T RUE 3% £E02 F9 &3

b ool @ﬂ«l AA4, # 292HE, LDL-Z2g2HE ¢ T5ox A
7} g3 Qo 3% 43 o] k]
, LDL-Z# A H) arg

2 X]'/é]i‘“ ):!&11__
£ 2 597385

DR FEE EEEUE
o 3718 AARAE

Kt
o
A

332 T L AATH DAYE L 4 £28 F3H% WAL

FOR FE2 A

A ARG o e

H AAujgdo]l nAdFE F28 43

23y B oxaloacetic transaminase (GO

e Q3L Al 7 Ao Bdo] e
< 24% A7 Table 87 Zrh ¥ glutamic
7 -glutamyltranspeptid-
3z AAA ase (7-GIP) #A2 A47 4 4870l & #F2
P AN A 2 494109 3k} Glutamic pyruvic transaminase

g3 2422 E5= So3A 7Badgou £ 2y (GPT)$} alkaline phosphatase (ALP) 42 Aol H]
AY AT A4 e Z+ AdFo] KA FrtEHAeH, A RES 7

HE $EE UEA

7] Koh[19]9] X1

ek

2o
fr
 of
ﬂi
tio

gk
o
1o
of
RV
1=
LU_.

=

10
n
oo
=
Bl
a

of 0
gl‘
P
=t
>
EY

g s

A FAo] dd R G FE
ZAH 23 Table 73 2t} 8% Fx,
pd

eET T 9 ¢RY/SZEY HE

S LER DS EERIPY
A AAAYD 4 e

4 A
o RAYET A PO

3 AL He T23lx
G ehta st
M o] o) 2579

4 3tz @

A# A GPT, GOT, y-GTP 2 ALP 24
Yeste2 ¢ 289 A8

Table 7. The serum protein and glucose concentrations of female male rats fed experimental diets for 35 days (mg/dL)

Groups" Total protein Albumin A/G ratio Glucose
Normal 7.99+(.789N° 4161034 1.09+0.05™° 1443+18.8"°
High fat 8.29+0.73 440%0.35 1.13+0.06 134.7+19.7
10% LCM 8.52+0.77 444+033 1.09+0.09 142.7£17.0
20% LCM 8.52+0.88 442+039 1.08+0.05 139.8+17.9
30% LCM 8.81+0.80 4.49+0.36 1.09+0.05 1471+18.1

I5ee the legends in Table 1.

Table 8. The glutamic oxaloacetic transaminase (GOT), glutamic pyruvic transaminase (GPT), 7

-glutamyltranspeptidase

(7 -GTP) and alkaline phosphatase (ALP) activities in serum of female rats fed experimental diets for 35 days

(u/L)
Groups” GOT GPT 7 -GTP ALP
Normal 123941549 33.6+2.7° 548+ 098 653+10.8°
High fat 1421%21.0 55.3+9.0° 4.75+0.83 87.5+17.9°
10% LCM 139.8+18.0 62.5+9.8" 4.39+1.09 942+162°
20% LCM 13034249 65.3+9.4° 438+1.03 97.3+19.6°
30% LCM 120.3+18.2 61.5+8.8° 418+1.11 94.3+15.0°

"ISee the legends in Table 1.
**Values within a column with different superscripts letters are significantly different each other groups at p<0.05
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