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Abstract

An extrapolation of bioflavone through biotransformation used Phellinus banmill KCTC16882 applied to 6
different rats group were carried out. Male Sprague-Dawley rats were fed with bioflavone free (normal: NO)
diet, high—fat diet (control: CO) and diets containing 0.35%, 0.7% and 3.0% isoflavone for 8 week. Hyperlipidemia
was induced by adding lard 200 g and cholesterol 10 g to CO and 0.35, 0.7 and 3.0% bioflavone diet. Bioflavone
diet arrested increases in body weight without affecting feed intake in the rats. BFP-3.0 treated group showed
signigicant reduction in the serum level of TG, TC and LDL-cholesterol (p<0.05) compared to the CO, while
HDL-cholesterol was increased (p<0.05). The atherogenic index, ALT and AST were decreased in the BFP
treated groups (p<0.05). These results suggest that consumption of BFP may lead to extrapolation of an
ameliortaion of metabolic syndromes as well as a reduction of cardiovascular disease and hyperlipidemia through
increasing the of HDL-cholesterol, and decreasing the level of TG in serum.
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S oA AE gol g HEAD AFSE dF
A7} el A Ag ALE A @42 ot sk 20049 obr| =gty Ex Akl T F YA BE 0] ATHG). o]
A AR o3t A1Y dA9 &= o, HEH, 213k G R 9o & isoflavones, saponins, anthocyanins,
Z Bs 2 7 A8 fow Yeyton E3 Ad WA tocopherol, phytic acid 5 ©¥st 7154 &) Fi=
2% QREEe 314 89l o= HIYH A E, Aso] WA Aom(6), 53] o|laFHEL Fits &4
o, Fulle} &, FFHF, 2EH 2 Fol ¢EA Jh2) (737 Afrett)d &AS5E 7HA 3 $lo] LDL-F#2HE
Y 3 AFS dodle Yl 94y A den 23S A A7 22(9), LDL-Z Y 2HE 849 F4S
AEF2 4 Ul S e Sl ATl vAGH F7HA FEZHE FES AT A2 g3 9
2 37HE WAAE JEHE 59 yHd 39 vy S gH(10). A el tiFolE 1.2~42 mg/g dry. wt.e] °]&
AAstd S8 AR A3 dode AAeIT(3). E3) ZatEo] iE A=) o)H S oA FTHEL UREE
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2+ el v B (glycone)Q] genistin, daidzin, glycitin 5
o2 EAg. 2y olelg FE Y o] AFTEL F5
E07HA =1 fJitell 3 el E A Far i Holl EAls)
= UAEZRE BulEE a4 93] 7R o] viny
ZA| (aglycone) ol2FeHE S Z [AEH & AU F5
7] WZedl AHZ vlE] F4go] wig Az H o]
H3t e Bstaz o7 71A ZlsE] MidET Jed
I FTAAME AE 3 (Bio-transformation) ¥ (12)2 Bifi-
dobacterium sp., Lactobacillus sp. 59 Pl ES o] &3}
B-glucosidaseE AAste] o] AZEHE S Hlo| QL EEE S
Z BEoZA 48 F4ES Folv Wtk oo £
= HBo|WAl oF(Flammulina velutipes SHP21001)S A}
83t RS0 nlo]| e E et g AF(1)E L3S
A5k, o} A 7R B ES o] &3 AEHASOZ A xH ulo]
LETHE g Adgel dig AT = vHg dHo)a,
vto] @ et E-& Q1A fJatel] A-&317] A HAF Pl
g AAE B53te] 754 LAEA 2 EEd = v
ol Aol

A B =F A= B-glucosidase LAY At
WA (Phellinus baumii) KCTC168825 ©]-&3 & AT
o2 HMFAZ HEEo] F2 Hiole
TA G g &5l AFEHE AA H4A

oZeRY Ha S22 214 59

o i

o

R o

HIO|2Z2tE9| M= ! A8 A|Z =]

g5 v A sk (F)218H A ol A EElste] B F2)
B-glucosidase A2 #F1 Phellinus baumii KCTC16882
Z AEATYE S o] &3ty
AFE npo] QL ZetEolg o
E3FAnt vlo] L FeE ] AXE st tFe AFlA
AMAZEE AR FYIIAT, MH T 1247 B B
121°C, 157199 270X 203t A 2 S8t FHlst
th. o 719l potato dextrose broth(PDB)ol| Al 74 7+ ujj o3}
Phellinus baumii KCTC16882 TAME 5% (v/w) &2
HESIL 24°Coll A 2573t v Fate] o] midA ol4AFE

H

BS i8] AA daidzein, genistein g&Fo] H-& vlo]Q
ZTES A XA vlo] e F -2 80°CellA] 48417 A
Zata Bsle] BT R 4°ColA RAstEA 4 2
TE AF AL AT

AEHSE Y 20|

AHEEL AF 200~300 g9 4F% Sprague-Dawley

FFE 2% 21+2°C, 4l 55+10%E fAl3t
Zolz

Eat ws

! |
a1 Wk gre] Aol & 1241314 1T XE o R
=] = o

CHES - FFD -

o

ok

317 - AAF - A8 - Ad Y

Table 1. Experimental design of animals

Groups Experimental diets

NO Basial diet
CO  High fat diet”
BFP-0.35 High fat diet with bioflavone (Phellinus baumii)
0.35%
BFP-0.7 High fat diet with bioflavone (Phellinus baumii)
0.7%
BFP-3.0 High fat diet with bioflavone (Phellinus baumii) 3%

"High fat diet: 20% lard+1% of cholesterol.

5 AUNETOR AT APEES AN YA A2
BB DAVFL H37] Aste] 2okl y Aol Ao 2
677+ LAY o) A T3

o] BAVEE FE5HY
=
=

)
IAEFo] fFfEE 5 AHE o= g 1A <
g HAFTE T7317] 93t v]5 FDA 3949 14
A7 ] dFEHAF 14S 71Ee 2 ATH14-16).

, Aol 3FF 2ol oF 0.7%(25 g/day/human 60 kg)2

Fo S FEER st 0.35%5 AE#F, MH(13)9]

I Ao ® 3.0%E LE&FTO R Gt 877 A3
Gom o]= Table 13 2t} dHtd o7 A-&35t= 94t

& UHde AIES FAHLE 3o Z4F EF oA

3 A S F7eta Aol A3s A ES 4o
AEE YA st WHQA simulationd} ohSFS B &

of thall AMgE & o] RS AT DAF o Z Aol A 214+

= "9l comparative approach W9 F 71A7F A=

2 APolMe AAE o] &ste] dFsilen 1 A3z

48 g 29Tk AYFERE 4ol o

Horr e be ook of X odr o O g & owE oz O Qo Y

Aol ulo] o Fehe] AR BYANEES
ul
2l

3= 28% FAW 21% T

Table 2. Composition of experimental diet (g)

Hyperlipidemic groups

Composition NO =6 BFP 035 BFP 0.7 BFP-30
Casein” 200.0 200.0  200.0 200.0  200.0
DL-Methionine? 30 30 3.0 3.0 3.0
Choline bitartrate? 25 25 25 25 25
Comn starch” 629.5 489.5 486 4825 4595
Cellulose” 500 50.0 50.0 50.0 50.0
Mineral mix” 350 350 35.0 35.0 35.0
Vitamin mix” 100 100 10.0 10.0 10.0
Lard” 70.0 2000  200.0 2000  200.0
Cholesterol® 10.0 10.0 10.0 10.0
Bioflavone” 35 7 30
Total 1000 1000 1000 1000 1000

NO: basial diet, CO: high fat diet, BFP: bioflavone Phellinus
baumii.

Sources of ingredients: YFonterra Co. (New Zealand). 2)Sigma
Co. (USA). ?Samyang genex Co. (Korea). “Dyets Co. (USA).
YCheiljedang Co. (Korea). “Kanto Co. (Japan). "Shinhwa
pharm Co. (Korea).
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AL AP & SA AE3H 4£°C AYAATFE Aoy
I RS ARAR AAT & FAE AFste] AF 100
goll st= A7IFAR Ajtete] FFAZ e AT

BE W M3istd 2N

g 34L& A5AEEE A 7[(KONELAB  20XT,

Thermo Electron Co., Vantaa, Finland)E& ©]-&3} ALT
(alanine amino transferase-GPT), AST(aspartate amino
transferase-GOT), CHOL(total cholesterol), HDL-choles-
terol(high density lipoprotein), LDL-cholesterol(low den—
sity lipoprotein), TG(triglyceride)& =733} T},

ZSIX|a{atherogenic index; Al) H| A

A8l A = Haglund 5(18)¢] #Hol| wepx Al=
(total cholesterol—HDL-cholesterol) / HDL-cholesterol 2]
o F ALttt

S=0H
o
5

SAHXME]

ZE A¥gddes Hdy 1E2EAE JeEled, 7k o
w 2 Bt FAA F994L SPSS 10.0(SPSS Inc, IL,
USA)S o] &3t one-way ANOVA 4 & p<0.05 &
o A Duncan’s multiple testo] ¢J&) #A 3} Th.

HMESS7tE AlojMF g Y Ao|sE

AY 85 TU AST AR EL AFTS7HES Fig. 19
Yeh AT 8530 Ax A 7} ] 653.18+
7298 g?lH] COTE 699.42426.40 g© & NOdl| B3] <F
7%9] AZFol TS AT 5 on, nlo] e T
2] o] H 7}+(BFP-0.35, BFP-0.7, BFP-3.0)o1 A& COT
H& Aol S A H P Eol = 78t AFS7t

ol fadte A GAd 5 AT 53] BFP-30 4]
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Fig. 1. Changes in body weights of rats fed the experimental
diets for 8 weeks. The values are mean+SD of 6 rats.

T2 A$ 6236717175 g2 COToll B3l <F 10% ©]%2]
AZEPa a3 BTk Kim 5199 A4 Ay 2
9 7} ol A A Holg HAF AUzE FHAE
o Mol 184% 7}Fe) F oM AF Z7} Ao} anr} v
wohs Astsh fAkslgom, o] g ARE uigow u
GAE A o)Al vlo]| e BRRL AF B &
7} 9 Ao AmHET

Table 391M= 71 28 dde=9 &%, 14
2 o] EES Yehhlth 53] NOw 9 19 B¢ &%
2 BFP9) 1Y H7 5%

9 o] g e HlE] COTE
2o H o] ZHaste 4TS BPon, o] Mitchell 5
q

2 A% e5u Aol gH o] FolE Ao AndAh
N

EZ Holas AAE A E A3 NOT 9 Holagol v
gtol CO3 BFPolA tiAZos =9ttt

27|12 A =Y

Table 49X = ¥ 15¥ 7134, A%, 18 v%
R0 e] TS el ¢4 A%, 1 g v
A7) FAE AuRYE, COTol Hl&| npo] =g}
oAl F-AI9 Wyt ehA ko 13 3 B
FA Wale fo3Q 2FolE RYT) Table 4914 R& uf
9} o] Aol NOFdl vls] ax" &o]F<l COTF
BFP-] 7H&EA7} 50~100% Z718tdT). ol A 1AW
AH A Aol AL dojuA|RE Thell X FAE SAEAW
o] Ao = AAZA o} hell Aro] Fo] Xzho]
ZzH o] T FAVE S/ A2 AZrH XY E3 CO
9 HAFAE 553+0.36 goll HIF| nio]ZE T
(BFP-0.35, BFP-0.7, ¥ BFP-3.0)2] 2+3F A= Zt7t 4.35
+0.19 g, 443+017 g, 414+0.38 go2 e} 20.0~
251% A= FA 74 235 B Shin 52DY A+
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Table 3. Body weight, water intake, food intake, body weight gain, and food efficiency ratio in rats fed the experimental
diets for 8 weeks

Hyperlipidemic groups

1
Groups NO CO BFP-0.35 BFP-0.7 BFP-3.0
Body weight (g) 653.18 =72.98 699.42+26.40 657.32+63.11 651.47+59.82 623.67x=71.75
Water intake (mL/day) 50.02+5.31" 40.02+4.31° 43.03+4.33° 39.02+4.33% 39.01 +4.32°
Food intake (g/day) 18.13£0.15 16.88£0.00 15.68 £0.82 15.78 £0.05 15.40£2.62
Body weight gain (g/day)” 2.69+0.53 3.52%+0.72 2.85+£0.50 2.66+0.82 2.18+0.57
Food efficiency ratio (%)” 14.844+2.85 20.84+4.26 21.08+4.44 19.89£8.03 22.05+5.94

The values are mean*=SD of 6 rats.

URefer to Table 1.

?Body weight gain= (final weight— first weight)/ 56 days.

YFood efficiency ratio=(body weight gain/ food intake)x 100.

**Values within a column with different superscript letters are significantly different each other groups at p<0.05.

Table 4. Organ weights in hyperlipidemic rats fed the experimental diets for 8 weeks (g)
b Hyperlipidemic groups
Groups NO [50) BFP-0.35 BEP-0.7 BEP-3.0
Liver 2744022 5.53+0.36 435+0.19™ 4.43+0.17™ 4.14+0.38
Kidney 0.57 +0.04™° 0.5440.04 0.58+0.03 0.58+0.08 0.59+0.05
Testis 050+0.11% 0.47+0.04 0.53+0.06" 0.52+0.04™ 0.53+0.07"
Spleen 0.16+0.02° 0.21+0.04" 0.25+0.06™ 0.22+0.03™ 0.21£0.04"
Abdominal fat 2.32+0.21° 3.97+0.16° 2.95+0.24" 2.88+0.37" 2.84+0.28"

The values are mean+SD of 6 rats.

YRefer to Table 1.

“Relative organ weight (g/100 g body weight).

““Values within a column with different superscript letters are significantly different each other groups at p<0.05. NSNot significant.

N mA o] TR Fo AF A FAV 2R 3% Fol v&shA vEhva Ao TC 2 TG ¥
o} oF 22% 7HAg Aol fAbstATh EgE BRG] W S/ axdE e g dukE 9oz HFH 9l
AS AHE A7} COTo] 3971016 goll HI3) vlo] o= =, 33k A H o7 dasggd 2 vALg
EF(BFP-0.35, 0.7, 3.0)= 247} 295+0.24 g, 2.88+0.37 g, FAE doy)a, o2 sl F4FsHAstS, sjddNA
28441028 g& &2 °F 257~285%2] #2&Q FA ZHavt 3 AN 38 HY FEY 5 I3 5 Ao
o1 Tt o]y 3 AT nlgro 2 Wol 3%9] Hlo| 9= (24-27). B AFoN BEHAER o= whEoj3l vl o &
gHE o] Foje A A7AY FH1S gaFgozN A4 ol uAE a3= A¥sigen 1 A7E Table 501 U}
S A e Aeg Jgdd. WAt 853 7 2oz A15H APFEES 4 W
AAYALE AHEE NOwol HIs| A% 2o+ COT
AL K[HOAL Jiz o] Het ¥} BFPe] 29 2HE, LDL-Zd 202 2 F42d9
3 A &5 (hyperlipedemia)& & 22H E(total choles- sleko] Zy)slg.om COTo| Hls) vlo] @ Za}E H7pol
terol; TC)olW A AWk (triglyceride; TG)e] E712 2]w] 3} BFP#Y AAgHF FoHoz At & Zd 2
7, lipoprotein®] wAte] el o) TAs= o] FALET 2o Fe AWE A} COFY 131+10.73 mg/dLel H]

(dyslipedemia) ©] TH22,23). o]4A A8 ZF & TC TGE & 3la] BFP-0.35, BFP-0.7 ¥ BFP-3.09 % Z#XHZ&
Wkt lipoprotein®] A4 F7F e B3 Aol 93 110.47 +8.75 mg/dL, 107+11.83 mg/dL, 99.53+6.97 mg/dL
o

I 2HXEHEES, L SAAYES, W& HDL 2828 2 oF 16~24% ol F o2 FrAstith Wright$} Salter(28)

’

Table 5. Effect on serum lipid levels in rats fed the experimental diets (mg/dL serum)
Groups” NO Hyperlipidemic groups
CcO BFP-0.35 BFP-0.7 BFP-3.0
Total cholesterol 72.76+11.02° 131.65+10.73° 110.47 +8.75% 107.37+11.83" 99.53+6.97™
HDL-cholesterol 69.49+5.90¢ 52.11+557 60.75+5.48" 60.50 +4.55™ 64.98+3.86™
LDL-cholesterol 29.46+3.65" 50.72+5.54% 53.67+4.42° 50.11 +5.05°% 44.07+4.14™
Triglyceride 75.77+6.33" 108.76+8.74° 85.15+4.71% 81.83+4.82 73.44+3.40

The values are mean=*=SD of 6 rats.
DRefer to Table 1.
“*Values within a column with different superscript letters are significantly different each other groups at p<0.05.



uhol @ FehR e HAT o] el

o AFNAE o] aTFeho] BFN WAL FANA B
H2HE AAS A7 Hagey), B Ao A
© wlo] @ Zehi o] whula|sle] FZelAHE A7)
Basgons 448 Ane L‘T’_‘r%‘q’ FAAL o
S 23R A% NOTo| 577633 mg/dLelt] ¥ls) CO
©] 108.76+8.74 mg/dLE qu z72 Jehygon,

BFP-0.35, BFP-0.7 ¥ BFP-3.09] A X4 332 8515
+4.71 mg/dL, 81.83+4.82 mg/dL, 73.44+3.40 mg/dL=Z °F
21~32% 7t §993 A a 97t JEebgth. HDL-F
Y2 E e NOTo] 69.49+590 gol Bla} COT-ol
52.11+557 go 2 7+43t9 2 BFP-0.35, BEP-0.7, BFP-
3.0 A E 22 60.75+5.84 mg/dL, 60.59+4.55 mg/dL,
64.98+3.86 mg/dLE COT-°l Hlale] ok 16~24% 23
712 B

£ A3 AAYAY] A= Costa®t Summa] A7l

FuAE ax g it

T 2A 1171

Iln

BFP-0.35 BFP-0.7 BFP-3.0

Al (mg/dL)

Groups

Fig. 2. Serum atherogenic index (Al) levels in hyperlipidemic
rats fed the experimental diets. The values are mean+SD of
6 rats. ““Values with different letters on the bar are significantly
different each other groups at p<0.05.

Al AAEF #Ae] A U g e HH EF AA
BES aA0TH0E AT fALE olgd Aze  TOT AIE 8% SEHOE iy ARHos AT ¢
Q= gul el M2y Moz 9zy AHZo|To HAae A7) WiFo] AAEFE vl EHH O Z JA|5lo =37}
Z2517] WREo|gta AbE = o] ATH30). A JAE 5 & Aoz y|UEHTh

o] &} o] W& A AAhA} BH7S3S Frkek A5 SALH ALT(GPT), AST(GOT) 54 B =X
srel2E5e s Telel] A S2u €, LDL-2w 2 WA 0 olvieire B $a% 48 S ALT
2 FAXAL 7Z4s3, HDL-ZS 8 2H S S o} AST EAZ ola] B4 Ee] ZAAE 12 7ho] 7}
=A AT A ERHem AL T AL ASE I g we o) zAsH, FEol 9vH 2EY 2 3
5 2 2A0] £4¢ WAL DAYl F2E HAZ A

SoiAs| X|E Ho| F A A} Zar BAstd A F ol ahse] 24

52 7 35 (atheriosclerosis) & AW 27] S4o= o] Z7FskAl Eh(32). Kang 5(33)8] A7elM = F440%
Ueluys Ao zx SudsZe) uhAgs 2853 g A, AAES, ATl e o TAE Fefjrt A==
= Zm AR5} e et E HElste] Wol o] & P HA AST, ALT, ALP &4 0] TAo oA H 3t
H3 9o} 7154 vhol QEeE Aojo] T v A HEW WA Bl 2 FEAEE TR deHE
e 9FS Fig. 2914 YeER AT Fig. 2014 B& npo} Ao Z Bttt wety dF ALT9F AST 24 =3
o] nlo]|Z et o] Fof &3 wE} x| Aole YA & 2 7lsE AvEE o] shue] AnEA Fas
v BE Hlo] @ ZelE o] BFP-0.35 BFP-0.7 2 BFP- o] 4"t} Table 691X+ X P2 o] Fof W3t nlo] L Z
309 FHAZASFE 078+0.14, 0.67+0.18, 051+0.18 B 2ol7t A9 1A F &4 ALTS AST &40 X
mg/dLZA COToll vla)] oF 48~66%<2] AA S AAaHs v 9SS AFHEUY. 4 NOTH COTS HHEW,
BA o8 A4t AF+= Peluso 5(31)8] Aol A 3 ALTS} AST &4o] COTolA F718HS 82ld 4= 1o,
IS Yoz 3 AFoA o]aZeRo] BT v A} r 23 0] £4EE AT 4 AU 2y 7154 ulo]
gy o g A48t blood platelet sensitivity S H50] & 2 ZgE 2o]# <9 BFP-0.35 BFP-0.7 2 BFP-3.0 ¥
WAs 59 AEAA 2] BE aHE Y F oke o] ALT &4 4L 5630240, 56.00+3.81, 55.26+3.45
Zol B AF A9 ALt ow, 53] 3% ulo] &2t unit2 COTol Hls) 153~169%2 A3 A a9E B
Table 6. Serum enzyme levels in hyperlipidemic rats fed the experimental diets (unit)

Groups” NO CO BFP—(g?erhmdemlc gr%l?;—ov BFP-3.0

ALT 43.85+159° 66.49+2.84° 56.30 +2.40° 56.00+3.81° 55.26 +3.45™
AST 94.29+831° 159.82+6.09" 143.69+8.66 141.78£6.74% 131.76£8.41%

The values are mean=*=SD of 6 rats.
DRefer to Table 1.

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