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Effect of Beverage from Inonotus Obliquus
on Serum Lipid Profile Improvement

Sung Hye Park*, Eon Hwan Shin', You Jin Song, Jong Hyun Han

Department of Herbal Resources, Professional Graduate School of Oriental Medicine, Wonkwang University,
1. Department of Hotel Culinary Arts, Ulsan College

The purpose of this study was to investigate the possibility of Inonotus obiquus as an functional resources. We
carried out to develop a beverage by using /nonotus obliquus, and we examined the effects of beverage on the
reduction of serum lipid and improvement of blood parameters in rats fed high fat diet 5 weeks. Sprague-Dawley rat
weigh 150 g+15 g, were randomly assigned to 4 groups, basal diet only(BDG), high fat diet without beverage(FDCG),
high fat diet and 10% beverage(FD10M), high fat diet and 20% beverage(FD20M). The result of this study were as
follow. Hematological datas of 4 groups were same level, which were not significant. Serum GOT activity were
reasonable levels in FD10OM and FD20M gruops compared to FDCG group. Total cholesterol, LDL-cholesterol,
triglyceride in serum and atherogenic index were remarkably reduced in beverage supplemented groups as compared
control group. These results imply that beverage from Inonotus obliquus could be used as possible for decrease of

serum lipid concentration.
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2 Q] THE sterols

T OEWER: AoR RIEIYCE™™. Loviagina®t Shivrina' i

betulin ZE triterpene 48 %50] EXGHL 1 4t

inotodiole] &R} EHdE LIERAT  lanosterol, ergosterol,
triterpene alcohol S £ &4 & A HAA]7| 1, triterpene acid
Fo SYMEE zg%@ﬁkl' = A0 R Bt ichimura &

Mo 5y - .
2 A7MHA B RZE0| human immuno deﬁClency virus

type 1 Q] proteaseE Adidid, 1 EZo| LEAQ 484
ligning & St A7HHACNA 22lsh 484 %—l =284 gt
Me AYARHO F4 cde259} cde2/cyclin BY cell cycleS %
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1) A 5&FA9 &

A7IA S HAL O] 2R g HAS & 2= BF 7HHA
AEHBl BEMAE AREZ FUIBKCE AVhHAE &AH B
= 110ColA 12027 128 &3l ofAolal o] EE 2
3] nEgle] 2EHE g6l 50T E Sl T - 5EBI) &5
H 5&50E S8 baseR FHISICL
2) 259 uigh 2y

MEE =& 02%, BlER C 0.01%S BHS$E do) 47
2 Evisi 1A tiglo] 58 uigds] g, pHE &85}
o FAEg iO_SP?ﬂD} uigto] S WigAE LmeiI1E ol
g8l WS F ofWeRg UHTST(Ultra high temperature

short time) 2 & 135TollA] 120& AASh & 97T E Y2161 &
7ol HMBIITE 8710 ZHE HMES 85CO14oiA] 102 EA]
AlA 22} Atdh & AJAE) GBI

=

2. LAY Alojof U &
1) 889 Al

2 a7l ABE sE2 1
2FHE (K)“‘E};’Oﬂ/d 2
(BRe2gs7], 85 2:2T, &% 50:5%)0 Wol Alsshm Od:rL-a
ABIAEt. & 93%17171}% 601U = YFUS HEA7IN

g8 23 =

T A 5

)]

50 g+5 g, Sprague-DawleyZ|( 1)

o

yato} 1212} stainless steal cage

A% Wil SI8l Lieol 4 g
. & 7]EAlolgH(Basal diet
Z27+(High fat diet control group, FDCG)

CRRE

L) . Gl

I TR Aojd] ZRAASE 10%8 & 1S ZA(High fat diet
+ 10% ZPRRAISE, FDIOM), AR Alclel A7RHAEE
20%% A7V FE(High fat diet + 20% A/ HHAISE, FD20M) S
WLl Aol Table 10 AE HEISKITE

Table 1. Composition of experimental diet

— Group gpy! FDOG" rD1oM’ P20
Starch” 2268 2134 0134 o134
Wheat-powder® 2268 213 AR 2134
Sucrase” 20.18 18.26 1826 18.26
comn ol 214 364 364 364
Beaf tallow” 428 1094 1094 10,94
Casein” 20.18 16.62 1662 16,62
Celiulose™ 460 460 480 460
Mineral mixture™ 141 141 141 141
Vitamin mixture"™ 185 185 185 185
IR B i 10% of 20% of
100kcal 100kcal
Total Energy(kal) 10000 10000 10000 100.00
Carbohydratelg)  16.25(66%)  13.75(55%)  13.75(55%)  13.75(55%!
Lipid(g) 160015%)  330(30%)  330(30%)  3.30030%)
Protein(g) 50000%)  375(15%)  375(15%)  3.75(15%)

} BDG : Basal diet group, 2) FDCG : High fat dist control group. 3) FD10M - High fat
dwet + Beverage 10% of 100 kcal 4) FD2OM High fat diet + Beverage 20% of 100
keal &) Starch : Woo-li food, Korea 61 Wheat-powder : CJ Food, Korea. 7} Sucrose
Sigma Co. LTD, USA 8) Com oil : CJ Food, Korea. 9) Beef tallow : Lotte Samkang.
Korea, 10) Casein : Naarden Agro products BV, Holland. 11) Ceflulose = Sigma Co.
LTD. USA 12) AN - Mineral mixture : ICN Biomedicals, Germany. 13) AN - Vitamin
mixture : ICN Blomedicals, Germany. 14) 10B : Inonotus obliguus beverage 15) ¢ ) «
Fnergy construction ratio

3) gHe] A

AESH AEEEY] g2 HBER 1241 ARE A
711 uiFske] dHg FHBIPTh AMF F CBC  tubedl] 3mLE
s, VA& Y4221 (US-5500CF, Vision, Korea)dlod &%
g 2ogh & -80TollM JEEBSINCE

4 4 HHSEE & A}

WBC, RBC, Hct, Hb & MCV, MCH, MCHC= AHS8417]
(Advia 120, Bayer, Japan)Z 01&38lo] 24131911 lymphocyte=
ol&sle @ligld & JIRE o F
percentage . HEAIBHACH”.

5) galal yslat Hat

(1) &TIA : Biuret method 9zlol Q& TP kit(Total

protem reagent, Bayer, USA)E 0|83l FUSIGEE HHAI
% AFEE417)(Advia 1650, Bayer, Japan)& €3l 5T =
—?6}911’/}"’-

(2) &5 : Bromeresol green-Doumas metholol] 2i6l albumin
kit(Albumin reagent, Bayer, USA)E 0|83l IEES a4
A7) & RFERA7)(Advia 1650, Bayer, Japan)& 2A15199C17,

(3) &2]24] : Azo reation Heloll ¢l Kit(Total bilirubin
reagent, Bayer, US.A)E AMSSI wlA[Z] &7 AESEA7)
(Advia 1650, Bayer, Japan)E ELE 5K

(4) Creatinine : Creatinine® &22] 90”011/\1 pocrote®} G4
QQ_}‘:‘ o %:1/\40}_.13] SMATE .5;7:4 5H % T‘P}E]-. O]L[H

SO L=
A}ES) kiti= Crea(Boehringer Mannheim, Germar\y)Ol;\l N

Turk solutiong
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4171(747, Hitachi, Japan)Z

(5) Uric acid : PAP methodoll iz} kit(UA, Boehringer
Mannheim, Germany)&} A}&+4171(747, Hitachi, Japan)E 4l
HHW QAEES Tt

(6) Blood urea nitrogen (BUN) : Kinrtic UV testo]] wgh Urea
kit (Bodhringer Mannheim, Germany)®} X}&E4171(747,
Hitachi, Japan)E =58 35197,

(7) Alkaline phosphatase (ALP) : AMP bufferE O|&3}=
IFCC methodoll ©]3f Kit(Alkaline phosphate reagent, Bayer,
USA)E o]Zal] hliA|7| Ak&E447](Advia 1650, Bayer,
Japan) 2 EHEKACH.

(8) Glutamic oxaloacetate transaminase (GOT) :

=X O}oar/w)

037(—]7:’,]
GOT ZHE S 2 aspartic acid®} a-ketoglutaric acidi= oxaloacetic
acidQ} L-glutamic acid HZFEIT} TIA] oxaloacetic acideE &

4 NADHY] £xf5loi4] MDH ZHE O Z malate’} 445
H] NADH7} NAD+Z 41312 uh 340 nmojjA] EBT O 242
ZF51d s 8 Feit} ojul A3 kits £ 9] Boehringer
Mannheim®] ST kitE AMESIRL AHEEA171(747, Hitachi,
Japan)Z 558 SHAIAUCY.

(9) Glutamic pyruvate transaminase (GTP) : &€& %9 GPT
ZHE 08 L-alanineilt a-ketoglutaric acid= pyruvic acid@}
L-glutamic acid= HSFEICt 44¥ pyruvate= XH 4 NADH
9] Exdlol LDH 28O F lactater} 4= o] NADH7}
NAD+E 4312 o} 340 nmollA EBLY Hd4E FEsh) 5
9] Boehringer Mannheim®] ALT kitZE O|83I 1 ALS24
7)(747, Hitachi, Japan)Z ZE I3,

(10) Lactate dehydrogenase (LDH) : Buffered pyruvate substrate
¢} NADH2ollch @& & 7180 incubation A]7]H €&WH9l LDH
ol 93l pyruvic acid7} Z+A% T lactate?} NAD+7} 8= &=
YelZ LDH kit(Boehringer Mannheim, Germany)E 0|&381d
uHBAZ) & AFSEA7)(747, Hitachi, Japan)2 &83515cH7.

6) BHY BUAHE Y BHNIY BY

(1) Total cholesterol : Enzymatic colormetic testol] 2J3 R208
A]o¥(Cholestero-R, Youngdong Pharm., Korea) Q2 dlli]7] &
AHS8417)(747, Hitachi, Japan)2 ST & Tair”.

(2) HDL-Cholesterol : Enzymatic colorimetry ¥} & 0|85}
& HDL-Cholesterol kit(Boehringer Mannheim, Germany)2} 44
818141 7)(7450, Hitachi, Japan)& S&E IR

{3) LDL-Cholesterol : LDL-Cholesterol kit(Daichi, Japan)%} 24
3}8H24971(7450, Hitachi, Japan)E 0| 8314 directZ 552
siack”.

(4) Triglyceride : Enzymatic glycerol H]/4~AR9] @1zlof 2]3f
24381960} TG kit(Boehringer Mannheim, Germany)9} AHEE
A17)(747, Hitachi, Japan)Z 0|&3l] B4l

3. 238 AR
THE EE AEe SPSS ZE I (version 10.0) 0|86}
o Melstoirt. e SEAE g + TEFAE UERIKL W
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AHHA 859 &

Duncan’s multiple range test2 &

pL =
o p<0.05 FENM FALEE BESIA

1. AVHAEE dFlol t}E physical exammatlons,] 5}

AR Aol el AR EREE 57 HFS 29 A
ZAAER0 HEIE WEAE] Q6] @HEE Ha) B - @1
3lat HALE AA1510] Table 2, 3ol AEIsIGTh

Table 2. Hematological variables of experimental rats

S g FCG?  FDIM® FDROM®
RBC(<10%/mm?) 387+032 3674041 364¢192 3664099
WBC(x10/mmY)  357+028  300:019  278+006 350000

Heli%) 5738432 5700£319 55258400  57.75391
Hb(g/dL) 16354101 1509099 1610104 16654052
MCV(HD) 6463t091 6310054  6375:209 6300101
MCH(pg) 1850£031  1839£045 1875051  1800+067
MCHClg/dl)  2883+100 28501080 2925+211  2875+104
Lymphocyte(%)  7288£500  7300£402  6925+370  6350+4.11

Values are mean % SD. Alphabe . Significantly different at the p(0.08 level by
Duncan's muttiple range fest, 1) BDG : Basal diet group 2) FDCG : High fat diet
control group. 3) FD1OM - H\gh fa diet + Beverage 10% of 100 keal. 4) FD20M : High
fat diet + Beverage 20% of 100 kcal
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Table 3. Serum metabolic variables of experimental rat.

Jarbe G gpgp FOCE FDIOM® FDoOM®
Total protein (g/dL)  4.86+032 495%029 5.23+()42 523+0.49
Albumin (g/dL) 3341010 360:0.17 363032  353+027
Total biltubin (mg/dl)  0.18:004 0258006 0254004  030£0.06
Creatinine (mg/dL) 0.58+0.04 0.60+0.06 0.65+0.04 0.65+0.02
Transferrin (mg/dl)  3B41£511 40504399  4103+190 4163211
Urc acid (mg/dl) 1755044 1941032 345:061  283+0.78
BUN® (mg/dL) 12054300 11942262 1023197 13184204
ALPY (/L) 10083£5.19 11512376 13325¢5.11  128.25+691
GOT” (U/L) 3100E1400° 4506£10.17° 39.104921° 34702777
GPT® (/L) 27138515 2800#410 3004331  2950¢4.12
LDHY (/L) 13065+30.09 167.09+19.21 157_1&38.10 140.97+17.49

Values are mean * SD. Alphabet : Significantly different the p<005 level by
Duncan's multiple 'ange test, 1) BDG Basal diet group 2) FDCG High fat diet
control group. 3 FD1OM : High fat diet + Beverage 10% of 100 keal. 4) FD20M : High
at diet + Beverage 20% of 100 kcal 5) BUN : Blood uea nitrogen. 6) ALP : Alkaline
phosphatase, 71 GOT © Glutamic oralcacetate transaminase. 8 GPT : Glutamic pyriuvate
fransaminase. 9) LDH : Lactate dehydrogenare
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Table 4. Serum lipid cocentrations of experimental rats

Group il 2 , 4
Variabie BDG FDCG FO10M FD20M
TO‘a('mcgﬁj’fﬁ‘e’o‘ 216181024 341384107 031004182 23604+ 164"
HDOL-cholesterol
(mo/dL) 3057£409  2684:292  2975+147 30502271
LDL-cholesterol 2 3 2 2
(mg/dt) 46242875 6291£512°  5042+4 91 48112399
Trigiyceride Eop
(mg/dL) 7 47318 11.41° 14607218207 675017007 517521806
Atherogenic index’’  6.07+1.00°  11.72£098°  677+1.00° 674047
Values are mean * SD. Alphabet : Significantly different at the p<0.05 fevel by

Duncan’s multiple range test. 1)
control group. 3) FDIOM : High fat
at diet + Beverage 20% of

BDG : Basal diet group. 2) FDCG : High fat diet
diet + Beverage 10% of 100 kcal. 4) FD20M : High
100 keal. 5 Atherogenic index: [Total cholesterol(HDL-

cholesterol)/HDL-cholesterol)
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ZA 7184019 4624 mg/dLSt &2 "ZEE ?OWD}

HAES s Al 2lo] glof g8l 712
OH O Z =0 A] 146.07 mg/dLE Mﬁzasa
ATHHA SR HF o] s 2

o1 HOE §+
10% 2 20%2]
2¥2} 67.75 mg/dL, 51.75 mg/dLE

RYHOT Yolnl AUE KLk

St EWASIK S 71 EAIO) Pl 6.07, A} TR o)
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