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Exploring the quality standard of Phellinus spp through f—glucan

content and sensory evaluation
Yong—Wook Shin "

Department of Agronomy & Medicinal Plant Resources, Gyeongnam national University of Science and Technology,
Jinju 52725, Republic of Korea

ABSTRACT

Objective : Phellinus spp. mushroom is an object of interest because it has excellent anticancer effect, Owing to the
similalarities in the morphology, Phellinus linteus and Phellinus baumii are often used as same Sang Hwang
Mushroom in the Korean market,, The quality control for mushrooms is needed because there are many differences
in the efficacy according to cultivation method and cultivation area., Therefore, a reliable authentication method of
these herbal medicine is necessary to compare and measure the amount of beta—glucan which is known to have a
hypoglycemic effect, from the mushrooms collected in various regions

Methods : 7 samples of medicinal mushrooms supplying phellinus spp. were collected in Korea, China and Cambodia,
We investigated the hardness, colors, extract ratio, a—amylase and a—glucosidase inhibitory activities, glucose
transporter 4 (GLUT—4) expressions of water extracts from Phellinus spp and also MTT assay were examined for
cell toxicity,

Results : The results revealed that Phellinus spp.water Ext.inhibited a—glucosidase activity. glucose transporter 4
(GLUT—4), the key insulin signaling pathway transcription factor, was remarkably increased by the Phellinus baumii
water extract

Conclusions : These results suggest that The more yellowish the mushroom is, the lower the hardness, the more the
content of f—glucan is proportional, Because the more f—glucan, the greater the effect of hypoglycemia, compared
to the hypoglycemic effect, Phellinus Baumii grown at hanging on selves for 7 month in the green house is the best,
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7] q&o 2 AFHA AQufsrts dEE Ay
FE 712 Austar )lo] FojEgte] BuFHA ogks ol
FASA AL glom AR Tt BUHFE 712 E A"
Be AAEE7E THA 719 EL Qe 4ol BE 22
uhen] e Aol xnt 7| A& 2= R uijz] $iX|of uhet
ZAZER (The method of burying log into the soil) 2+ XA}
A8 (The method of hanging log on the shelves in the
house) 2 vhdth, A= A4S} =58 Fo] gA |9
o2 18t ¢ gt AL I £ A &, 49 A
A B A= 10089 2,720kg & AR ]S
A 7,788kg S ABAVSES] Bt 2,868 BE 4TS
dovg HA fREL F7tolA AL EE o]-&grt,
AujA S E = Aol Aolstr| = sho] AR A
A o] 27| & st o] AL AHA L} A A u) 2
Aoz AAZT, FWAE AHX] 7} o AR ALY RS
v 23k Ao A AR ZM), IF(ZEY~FF4),
AT ) 5 YA WAL FEHo=
carotenoidA|9] MAE 3H8ol= Ao Yy o Aoz
ZAo] A2 BAME A A9 -9 phytol fHEgol M A
Aol 744 A3k AlFeatel] vla) sl W RV ow defAn A%
HAS] Mo} B AR BAAYS Hagh vk gl
SHE, el f-5E e AFHAL FUAL vk A
WA (Phellinus baumin)©)9]o|= =4t W ZhEtjopite] §-5
31 Qe 4AbAE ALY of e 28-S Bl wstr] s 2zt
o1 77t AT, 5, WAxAEL ulw] 99
AYWA FoIE FF GM-CSFE] §87} 2 7 1149
S Bludt 23 gujato] Fap4tel] Bl3) 5L F7HE L
IFN—-6= Fo4to] B F71 AC R WA (9E= |
gzgavte] Aozt YLVL & 5 ot BG2HZE o] o]
7ol FENAEE A FEY o AFHA e
FZE&°| collagenase & /S A5t collagen?] &3S
gho} mjRo] 228 Mt A "oz BuE v Yo}, o &
Fol A Alo] AitEs 7R A50] Zol7t E&
Aok, webA st latate] FARYE 9 W
a3t o] Motk I FFEHIL U= FBHAY
g2 g8 AYE A2l W A Phellinus
A Y £UdF A8 TLC He4ddS 33 A4S AR
sterol &2 & Ao F2 FIE L phenold 4
F2 oRZoA ERIFHER, o] ARERE £IZ F
TLC JHAH 2% Phellinuss; A 82 AHx] & 7] Qo] gt
ARE AL 5 Y22 AP & vk glok SRR s A
A5 Aol vk Aol FeHE AEoIH o] FollA g-
glucan ol 4 7118 4 9 BRAOLEE v 2w
sho] AR, e A ALY ofeju] o] it A=
Haug vyl gloBR ojd B AfoE WA, AXE, A
v (R /)4 Al o] @2 p-glucans J7Fste] v]asti
AEAY o] et Apolvt=s FE9} f-glucan?
AeE HE koL AEiAY AT od - oerE - & o
TS BlaE S8 ASHAY BeHATIES AAS
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1. A=

1) 7171 & Al

B Aol A A AL AR )4t A Aol A Aul
EFW4h 2 #=3(F= € FRYoMheY AFd Ao A%
HA B 50g0] 10819 S/4F 78t 2 A7t Bt B
S HYE AAXE g & AFHE Rotary
evaporator2 5% F FAHARE Botod EFEE A
ZETSE AR Az BUe YARBsHA AF
ArgEtTh WA XH 7HE AelE (B7), WA XA T
4 AuiEHT), T WA A4 1870 Al FH18), =54 A4
1A E(H31), T=+35(CH), R Yo =3%(CB)Y
BEZ3E082 742 3.6%, 3.8%, 3.7%, 3.1%, 4.4%, 2.2%
At U A AekL Sigma—aldrich (St. Louis, MO, USA)
AEFE AESFAT. 718 A 2 77 B ®7)5HH

1) B==H, e - oES - = AASZAIH

AEZ2AHL AT A(Takemura Electric Works, LDT,
Tokyo,Japan)& AHE-3tY AEE EA5IGTE AATFAELS
el okdol AukAEY Z Aok AW Al Vo)
F3t9 o 3 A =2Y 33 HHEste] FHFgS FHsHATh

It a—glucan FHFS #3149 total glucano A a—glucan
& A3t S f—glucan FFo = T}

3) Et3tE At SAXE NMils &1

Salivary a—amylase(SAA)®} pancreas a—amylase (PAA)
9o A AP &AH(0,5unit) T FFHA FEEoIU
SAA, PAA ¥ | Z9FEZ A acarbose (Bayer, Leverkusen,
German)< 50 mM-—phosphatel buffer(pH 6.8)° YL,
37CAA 2087 EFF, HSAIZl & 0.5% starchE 7F3Ho]
37CoAA 587 WHSA17| 3L, DNSEHAY Ak do] uk3-& &
AAXFHT, o] 100TAA 1087 7hgste] WA A7]|aL,
B2t = 540 oA SFEE SASHAT

4) a—Glucosidase(AG)

FR7)199 0.75 unit®] AG(Sigma)$t A A 22 ET
g 2FEZA acarboseE 7]Z 2l 5mM p—nitrophenyl a—
D—glucopyranoside (Sigma)?} 50mM phosphatel buffer
(pH 6.8)0ll &gste], 37TA 2087 ¥ &, 0.1 M
NasCOsE 7ot ¥h-g-& AAAHAT 405 moA FF=E
Z7 st ol 9 Ao 3| A& AALSATE

Adf&(%) = [1-K& J7H9 F35) / AE 7 379
&34%)] x 100
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5) MIZHHt

H A3 of AFESE Al ZF= ATCC,( Rockville, MD, USA)
°ﬂ/\1 T WA FEAE(rat myoblast W3} ZY AE)

6L A3l AMEZE= DMEM HiA] (10% fetal bovine
serum(FBS, Thermo Scientific, USA), 1% penicillin—
streptomycin (P/S) Z3HE A5t 37C, 5% CO; Bl%7]
(MCO—170AIC, Panasonic, Japan)o|A] Bje¥al & A|Z7}
oF 70% FAHARE of viFHE ZTHAZ B3 E g
(0.5 mM 3—isobutyl-1-me thylxanthine (IBMX, Sigma
Aldrich, USA), 2 um Dexametasone (DEX, Sigma Aldrich,
USA), 2 ug/ml insulin (Sigma Aldrich, USA) / 10% FBS)
© 2 vphgto] AP A FEES APt 297 wiFEth 29
% 2 ug/m¢ insulin/10% FBS B|A £ w35}, oFE-S o]E9
3 W 5 A5kt

6) MIZS4 AIE

A gt NEZEAdS MTT assay= Al@stact,
96 well platedl welld L6 HZ(1.8x 10%cells) & HZFs}tod
5% COz, 37CoIA 18AIt vjofsto] AE2TFE A2 &, A=
HEE A2 AT A FE2E2 100 o HFT F
4AAZE Fet vioFslAnt, 5 mg/ml MTT €9 10 w 715+
2A7 © dlgkEch Aele @el AlAskz DMSOs}
Et—OH9] &&d(1: 1) Z wello] 100 w 7}l roto
mix® 1587F mixdte] HAJH formazan ZZAE &35}
o] ELISA plate reader® 570 oA SF=E SHSATH
Az 574 Hl&S Azt AR FE2E8 AT 29

Hl g2 obeh o] Alef uhel A4bstic,

[100 — (=72

Cell viability (%) = =
T3E) / Jzx2Y

Fe - A BA
FE=] x 100

7) RT-PCRE 0|2
GLUT4 &3

6 well plate®] welld L6 M Z(2.3 x 10”cells) & HFE3}o
5% COq, 37°ColA 18A|7F vl9F3t & Streptozotocine 2 ug/mé
& A, 6AI7F wi g T X E wAskL 30& 7HEA
JE A FE2ES 50 ig/ml Y T2 FFTITE 7247k
g & AZE g4t 3EE RNAE tA22 Mx3000
qPCR system(Agilent Tech, CA, USA)& ©]-83}9] qRT-PCR
2 339, FE2Ho|A RNAE cDNAZ A% & 200
ng2] cDNAE Template2 2 3} 10pmole2] Primer®} 37
iTag™ Universal SYBR®Green Supermix(Bio Rad, CA,
USA)E AHgste 2 F BHSE2 20 w 590, vhg
A2 o3 2 2 E 3R S5 9% Zatoly qu_
ofajet Z},

Initialdenaturation ; 95%C, 10&, denaturation ; 95T,
30%, annealing ; 55C, 1&, Extension ; 72C, 1&£& 40
cyclesdt T2, postelongation bromide (EtBr; Sigma
Chemical Co, St,Louis, MO, USA) 7} £3}t% 1% agarose
gel& AHg3te] 75 voltoll A 4087 H71FE38ke] UVolA

ot STZO0l| ==& LeMIZ2|

ST AR FA7E 24 49

#FE AT, f-actin o FHAA FEE 95t Forward
primer : 5 CTGTATTCCCCTCCATCGT-3', Reverse
primer : 5'—-CCATGTTCAATGGGGTACTT-3'E ARE3IH L
Glut4 9 Z2 93} 5'-GCTTCTTCATCTTCACCTTCC-3'
(Reverse)?t 5'-TGTACTGGGTTTCACCTCCT-3' (Forward)
= Agsiach

8) SHIstx 24

EA A2 (Student's t—test)= GraphPad Prism 5 program
(GraphPad Software, Inc., La Jolla CA, USA)—% AH&-5)
QaL, x2A|EZof gt 04*4 AEE p 0.05 FFo A AA
skt

m. 2 %

1. p—glucan ¥ A3 £ E4

FUAE A AR 2] B BHRHOE FEEE AR
WAL 3A KA A o] A3 AT 2 A A 2] o] A3
WA FERE U AU 7AE AR EE USRS
oo HAEate] HAS Auisty A uE 7ER AEE
URo| g drol Agte] migobr] Aufste wWHAlS FHsk
Ack A F¢ 7Y A= QBN FH AH st

A4 e] - THE~310E Bt ThFstA AFH R
A o] A9 TAHYHT), 1870Y (H18), 3171¢Y (H31)<]
ANES ZH]'SM p—glucans S8R FY4te] F9 A
ol 7P @el 88 757 & S FEYoME
HHAE +4)9 p-glucans &334, f-glucand I
A9 24 271K (F=, A4 BEAS HESH] Y8l A
ot MRS Hrbstgh &, ASHAL 3] AdE Yl
BsH oz g i £5& 584 o7t A=E AFs}
7] & BEAE olgte ZHzte A3HA ArE &4
SR AR A 2 FE S v wdte 71 &5ttt

ok

o
0
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Table 1. Contents of f—glucans ,Hardness and Color of Phellinus
Spp..

Sample 5‘(1’2:111 a—glucan f—glucan Ha(.;{'di)r:)ess Color
B7 15.84 1.63 14,21 4882.7 Redish Brown
H7 19.41 2.00 17.41 3209.7 Yellow
H18 17.61 1.81 15.79 4991.5  Yellowish Brown
H31 15.07 1.55 13.52 »6000.0  Yellowish Brown
CH 14,95 1.54 13.41 »6000.0 Dark Brown
CB 11,49 1.18 10.30 »6000.0  Redish Brown

B7 : Phellinus Baumii grown at burying log into soil for 7 month
in the green house, H7 : Phellinus Baumii grown at hanging
log on selves for 7 month in the green house, H18 : Phellinus
Baumii grown at hanging log on selves for 18 month in the
green house, H31 : Phellinus Baumii grown at hanging log on
selves for 31 month in the green house,CH : Phellinus Spp.
collected in China, CB : Phellinus Spp. collected in Cambodia,
The Value represent the mean£standard deviations.
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Table 1, o A|AIZ vpet Zro] 22 5‘1141’1‘_ 12k = A
WA 7 R AR o] vlE] AE7F 23 AMAro] ZFE AL
et R 21 f—glucan o] A i{ ] Pl 7 4
FEHNO] 7H B A & 9o, Ao R Fro
B—glucan® FF2 vt FFS & —’F Qltk tH =
= R Toto A fF st YT AL FAEE AHA
(CH, CB)9| 7% =W Aufite] Bl3)] wfL H=7} =9k A
A= A ET B e A, AZAE UESleE sHRIRE o]
HA] p—glucan®] T2 F=of v gl & 4= Jgich

2733945 8 e - EE - E A2AFAA

Table 2. oA =W AAE AR 12H)TL o=
AR AR 2F(F=AY 5 CH ZEYol A7 5 ,CB)2] ofed
A oghg AA W B S vt WA °ﬂEﬂE
A= S Yehfie ol Ak &%) 7
E}OT sto] o] AT &A= o= i ?‘é.%‘:% ‘%EPH

ogts A0 EAATFELE f-glucan FFol 7P 2

LH/‘M Eth 7P 2 ez vehgrh olo] tisiAl« sterol
AEE e A2oA F2 FIFHI phenold &S F2
ogtgol A vepdt? & A7 Aol AAste F7tAT77 2
2% Ao g AtgdH,

Table 2. Contents of Extracts of Phellinus Spp.

Sample Ether extract Diluted ethanol extract Water extract
H7 3.1240.01 13.15+£1.65 3.87+0.11
CH 3.05+0.04 7.81£2.21 4.43+0.21
CB 4.05+£0,02 8.81+0.04 2.22%0.11

H7 @ Phellinus Baumii grown at hanging on selves for 7month in
the green house, CH : Phellinus Spp. collected in China, CB :
Phellinus Spp. collected in Cambodia, The Value represent the
mean £ standard deviations.
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Alo]F9] AEL £A oA a—Glucosidase= a—amylase®]
o3 gL HFH OB dPFFE HAFAA 2L 53 &
Ho] A& YRS ZIIAF|BR in vitrool| A a—Glucosidase
AL TS S5t AFHA EF FE2EY FIHNES
Hlst ATt 2.5 wg/ml FE H27IE B AFTAA A
282 el ey 1942 il

3 epl oA ZHzh B == PAASE SAAS tigh A|E
e HE A EFEE9 A anE H|2sty] s
g9 AaTE stk HANA EH| == a—amylase
¢} Efofof| A EH|El= g—amylase AA|ZMEES H|ZE G2
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Fig. 1. a—glucosidase inhibiory activities of Phellinus Spp. water
extracts. Concentration of acarbose and Phellinus spp Ext. 2.5
ug/md. B7 : Prellinus Baumii grown at burying log into soil for 7
month in the green house, H7 : Phellinus Baumii grown at hanging
log on selves for 7 month in the green house, H18 : Phellinus
Baumii grown at hanging log on selves for 18 month in the green
house, H31 : Phellinus Baumii grown at hanging log on selves
for 31 month in the green house,CH : Phellinus Spp. collected
in China, CB : Phellinus Spp. collected in Cambodia, The data were
expressed as the mean £ SD. (n=3) from three independent
experiements, *
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Fig. 2 a—Amylase inhibitory activies of Phellinus Spp. water extracts.
(@) Pancrease a—amylase(PAA) (b) salivary a—amylase(SAA)
inhibiory activities of Phellinus spp. The data were expressed as
the mean = SD. (n=3) from three independent experiements.
*Concentration of acarbose and Phellinus spp water Ext. 2.5 ug/md.
B7 : Phellinus Baumii grown at burying log into soil for 7 month
in the green house, H7 : Phellinus Baumii grown at hanging log
on selves for 7 month in the green house, H18 : Phellinus Baumii
grown at hanging log on selves for 18 month in the green
house, H31 : Phellinus Baumii grown at hanging log on selves for
31 month in the green house,CH : Phelinus Spp. collected in
China, CB : hellinus Spp. collected in Cambodia.
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329 0,0125~0.05 mg/ml =2 *Pﬁg}ﬂ-]** 5
AEstal MTT B4 o] &3] AZYE
NZ 29 Ao o] o]&&H Sl= MTT assay< cell
proliferation®} viability9] in vitro 49| AE5ZF o2 F4&
s AR E L glom'?, L6 MES o] 83 2EEL prE
Aste] AAAZE e HE W FE 0.025 mg/mi7HA|
92% ©]/4e] w2 AEEo] Yebdth(Fig. 3).wetA £ A9
oA E MEZ FEE FFE vAA g= FEY 0.025 mg/ml
FEAA o]F AFES Y3t
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Fig. 3 Effect of Phellinus Spp. water extracts on cell viabilities in
L6 cells. The data were expressed as the mean + SD. (n=3) from

three independent experiements. *p<0.05, significant between
the control.
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ol&d-S 22|34 3T3-L1 adipocyte?] A|Zulo] ¢l&H o]
insulin receptor(IR)¢+ A3sl o]AL U 9] &d AS
AEAAA receptor  substrate—1(IRS—1)—
phosphatidyl inositol—3—phosphate(PI3 kinase)—Akt2]
1Fe SN, AE-er A f Z=FE AlZ Y2
0|5 A]7]+= glucose transporter 4 (GLUT—4)2] @& o] A3k
S 2 Roz el AsALTA A 223 I3V s}
U AT =4 A A Y GLUT-49] I of
A= G Hlwstr] Yl A FellAe p—glucan©]
71 w2 AR TRE BHT) I F=4E AL (CH),
FRToiE A A(CB)E g ZIE Fig 4.9 AAISH
ok FW AulFQd H7ol tixwtd] Bl GLUT-47}F 58%
S7HE AL S=4F CHeE HE oMt CB 7F 2442t 32%, 12%
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Fig. 4 Effect of Phellinus Spp. water extracts on glucose transporter
4 (Glut—4) expression in L6 cells. H7 : Phellinus Baurmii grown at
hanging log on selves for 7 month in the green house, CH :
Phellinus Spp. collected in China, CB : Pheliinus Spp. collected in
Cambodia. *p{0.05, significant between the control,

Relative Quantity (dRn)

EOHT gk AN d5FZEL wolgg Ess
maltase, AFS E35l= sucraseo] i3t Ao =
oz oz Asfste Ao Hajg olshge] ot T 5L
AA|5}H polysaccharided] et B A JAa% "= 9=
Aoz BuEon JdHS oz o AgHA 222
877 Hgor BRI §oHoz ity HuH
vH? olck 9lo] WES EFSHW HHo R ABEHL Fieo
AHEE 5 ol Ao ue 98 AN FHate] &
$2 W8T gt 53 nA T w4 Aoz ujt
& @ WAol SutHL ATUYES 2o} tEe]

Atz E|o] ghfo| A 1 2 QX7 B F7HE AL R oA,
AN Fgegdd, WY S ¢ IS5 Fge
polysaccharideZ25E 7]t Z<2lH polysaccharideo]=
B—glucano] &A= 2 g2 A St} f—glucan H4]Al
ZA FEHE TNF-oE 2Z39 @355S JAIsH,
LA "IN Y 7|5 & AT IS HIRS A5
AR et Aoz dEA Jot?. AZgA e BN L 22
AR AFe] ofEmA mRde AN GE Al
7h o BaEa §loja] 7)o dEXl HYST ol9dd=
HY 2283 o 2o digh oFejztg 2 AU oA 5ol
FEHET Qi ol 23t Y Balo] SUHEE EtskaL
A A G 2HAHES 7|Ho] ERET U4 A Alo]
Ardstoly  AulFQl WA vkw] M A (Phellinus
baumi)FZHA Ol vl BL £& Aolgte= AT Az
AL AL 72 A ED Qe ARt A9 W&
oA A& utel o] ABHA 59 EA7F thdA|, &3l
B—glucan H| A3 A ] Hek7]Fo] f—glucan] Ul 2
S|4 7HA o] A= SFFo] A E oo sft A2 I1gX]
Eoteh, A 2EE2 FEAT] Do uhet &3t
B—glucan FFo] F7lsta F2E&mo] e A &
9 &2 A 60% AEHEE FET I =2 TPF F
kot p—glucan HFE ¢ FEENA =2 TFS Ve

Witk 2ug b ob?, webd 2 dto) s Aujapy

A7 L AR e FEAS D FEdte] g -
glucan®] HEH B0 2 A2l FYsHgol Ths) Hl
shiTh, B Apasteld AT Avhe 7haet A e
e Apstedlele Jlolstatn AzEy FEs -
glucan, 4FHA AT f-glucan] ABBA N A=
999 HEge A7 Yasitn Amtt
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2. p—glucan®] W2 FFHNYSE N | =F-E AlE
U2 o]FA]7]&= glucose transporter 4 (GLUT—4)&
7M1 H .

3. WYYSHASW WY W f-glucan 9 FO2 & o
TAY AN 7 Ko,
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