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ABSTRACT: This study was conducted to develop food and medicinal products containing useful components of Lentinula
edodes in Codonopsis lanceolata and Platycodon grandiflorus for use as herbal medicine. We manufactured C. lanceolata (FCLM)
and P grandiflorus (FPLM) extract fermented with L. edodes mycelium. The effect of the two fermented products on proximate
composition, free sugar, organic acid, f-glucan, ergothioneine, ergosterol, and vitamin D, levels, and 3T3-L1 preadipocyte cell
growth were studied. The proximate composition analysis results showed that the crude fiber and crude fat content in FCLM was
higher than that in FPLM, and the crude protein and soluble nitrogen content in FPLM was higher than that in FCLM. Free sugar
analysis detected arabinose, glucose, and sucrose in both FCLM and FPLM, and the total free sugar content was high in FPLM.
The organic acid content was lower in FCLM and FPLM compared to C. lanceolata and P grandiflorus before fermentation. The
-glucan content was higher than that of L. edodes used as a control in both fermented products, FCLM and FPLM. The content
of ergothioneine, an antioxidant, was higher in FCLM than in
FPLM. Ergosterol content was highest in L. edodes which was
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o T3 AR Ath(Park et al., 2009). 1} T
g dnrt 553513 fe Aol s Eshal
A I E AN e HARZSH & AFTeR
= S AlFo] X = A FY olfrE HYAEE F

TIhs AH|Re] Qo= gk Batal e Aol

Y (Hong et al., 2006).

=&A] (Platycodon granclifiorus)= |83} o] Ago=2
Ol gHI e K AFoE FAHRCEE triterpenoidﬁ]
saponing! platycodin A, C ¥ D 5°] g#%om o]
inulin, betulin, stigmasterol®} F&, 4-/2< Rl
U0y M= wiE, A", 713AYE 2 M2 5o 7|
AAl Aghol] ARg-E o] AFAfol A7 kR HT= 280
Z ] ®o| o]&F o] Yt (Hwang ef al., 2011).

z‘s}ﬁ% 747};2].5 Z]-X]Oﬂlxﬂ n7r AEHoT 2857 ¢
_,JH7} ol A7|7ke] &4 AdoA Q= QRS
7Hoz st Q71E FElal Jth(Park ef al., 2016).
7]t &2k A8 o e £5 F7H d8E A8
oL}, s-EuvEtolA A b

AEA e AARAS &3
opFek 2 ko] oS FE3] St Aol 44
S 93 BE FFES T Q7 HEE HES
Al&starat gt
AES HaA S B3l 54 Aot s $3 82HE
7 718 Algel £ vt 3, 247 58 Fosia
F8/8%0 T I FFTH FHE =ole= T AF
A M2 7S F4E & ok(Park, 2012) 181
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o] a3t BRAE A ok (Park ef al., 2009).

oof] =ff ArkeFo] Wil AHR} QIAE=TF o} A
Zo=w FHe ’\legl ol % HA7l 7ltEe vyt
T E FIFAA BEE 53 }051 WA 83
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‘13‘7473].

AT ARA - ARA - S0 - AR
golg A=A ] 712 ARE A # d7E A
kot

M= 3 S8

o=
£ Aol A ARg-E AY (Codonopsis lanceolata Siebold
& Zucc.,, NIBRGR0000136212)3 Z=2FA] (Platycodon

grandiflorus Jacq. A. DC., NIBRGR0000074462)= 548
SFgEEIRINN TSI Mgt Be A E
o SN 7l Eo® A Ara- AREsli e,
2ol olgd EraAPIE ()3T ANALTL
A BEZRD IMI-10075, IMI-10076, JMI-10077, JMI-

70082 E£& AFESI T

Alef
Ao AREE AJoF, &1 W EFEELS acetonitrile
(ACN, 100%, J.T. Baker, Deventer, Netherlands),

sulfosalicylic acid (DaeJung, Siheung, Korea), KOH
(Daejung Chemicals&Metals CO.LTD, Sijeung, Korea),
hexane (99%, J.T. Baker, Deventer, Netherlands),
methanol (99.8%, J.T. Baker, USA), stadard free sugar

(Sigma  Aldrich, St. Louis, MO, USA), sodium
phosphate  dibasic  (Sodium  Phosphate  Dibasic
Anhydrous Acs, Fisher Chemical, USA). standard

organic acids (Sigma Aldrich, St. Louis, MO, USA),
(Sigma Aldrich, St. MO, USA),
ergocarciferol(Sigma Aldrich, St. MO, USA),
Megazyme kit (Mushroom and Yeast f-Glucan Assay
Procedure KYBGL, Megazyme, Ireland), Dulbecco’s
modified eagle’s medium (DMEM, Gibco BRL,
Gaithersburg, MD, USA), phosphate bufferd saline (PBS,
Gibco BRL, Gaithersburg, MD, USA), antibiotic-
antimycotic (Gibco BRL, Gaithersburg, MD, USA), 3-
(4,5-dimethylthiazol-2-yl)-5-(3-carboxymethoxyphenyl)-2-(4-
sulfophenyl)-2H-tetrazolium, inner salt (MTS, Promega,
Madison, WI, USA), isobutylmethylxanthine (IBMX, Sigma
Aldrich, St. Louis, MO, USA), insulin (Sigma Aldrich, St.
Louis, MO, USA), dexamethasone (Sigma Aldrich, St.
Louis, MO, USA) 5 7-¢]ato] AFg-a1sitt.

ergosterol Louis,

Louis,

NTAHHEE &=
57—&*}?1];— ol-gste] LB By, Tl daE
x5 Fsh] flal oY, =2/ & dnét 5
vl (1: 1 wiw)E E5tslal vieF B ZH2F 600 g
2 T, 121°CollA 30+27F Hetstal 23] & 1531
ﬂ‘/‘]' JMI-10075, JMI-10076, JMI-10077, JMI-70082=
747} gFske] 25°Ce] wid71oA w stttk (Fig. 1). ©]
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|

Fermentation (257)

Fig. 1. The manufacture process of herbal extracts fermented
with Lentinula edodes mycelials.

T ARl ek 5 IMI-700829] wiHE-S A7
slo] HA7AZ(PVTFDIOR, Ilsin Bio Base Co., Ltd.,
Dongducheon, Korea)dt ¥ #2J|3t>] (51BL31, Waring
Commercial, Torrington, USA) —20°Col|A] RAsH AR
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Table 1. HPLC conditions for free sugars analysis

Ttem Condition

Instrument Agilent Technologies 1200 Series

ZORBAX Carbohydrate

Column (4.6 mm x 150 mm )
Solvent 75% Acetonitrile
Column temp. 30°C
Flow rate 1.4 mL/min
Injection volume 5uL

Table 2. HPLC conditions for organic acids analysis

Item Condition

Instrument Agilent Technologies 1200 Series

Agilent Zorbax SB-Aq

Column (4.6 mm x 150 mm, 5 pm )
Solvent 20 mM NaHPO, : ACN (99: 1)
Column temp. 30°C
Wavelength UV 210 nm
Flow rate 1.0 mL/min
Injection volume 5uL
ST
Felg AR Wilson(1981) 52 WS W sle] &
Aalsleh. AlE 1ol SFTE %1 60°CollA 417k 7}
2 3 5, 3,000 rpmolA 3087F YAl sk 0.45 um
membrane filter (Millipore Co., USA)E ©J3}3} ofoll&
HPLCE ©o|-&3te] 24 a5ith(Table 1). F&FS 9I53%

oz Akttt

71 2

F714Fe AIEE 3,000 rpmelA] 3087 FAEE]| st
NS FHg $ filter paper(Whatman No.2)Z & 3}s}
3L, Sepak C, &2 AAAIZI T 0.45 um membrane
filter (Millipore Co., USA)Z &3}t o8 HPLCE ©]
gato] BASIAT BAZALS Table 29 HoH, e
R FEFHOE AT

B-Glucan &2 24

B-Glucan 32 mushroom and yeast beta-glucan
assay procedure kit (Megazyme, Ireland)E ©]&3lo] =
AalAtt. WA total glucane 100 mesh A Z AZ A&
100 mgS tubeo] 2ol 37% HCl 1.5mLS ¥ 4587
30°C water bathol ¥o] a3}t 2 & /< 10mL
< Yo vortexst, 100°CollA 2417} incubation A]ZTt}.
2 5 A2 AF]HA 2N KOHE 10mL¥ ¥l
200 mM sodium acetate buffer® 100 mL & 3 &3]



Table 3. HPLC conditions for ergothioneine analysis

Table 4. HPLC conditions for ergosterol and vitamin D,
analysis

Item Condition
Instrument Agilent Technologies 1200 Series Item Condition
Column Agilent ZORBAX SB-C,; (Rapid resolution) Instrument Agilent Technologies 1200 Series
(4.6 x 150 mm, 3.5 um) Column Agilent XDB-C,; (Method Development Kit)
Solvent 3% ACN/50 mM Sodiumphosphate (4.6 x150 mm, 5um )
Column temp. 28.8°C Solvent 98% Methanol
Wavelength UV 254 nm Column temp. 28.8°C
Flow rate 0.7 mL/min Wavelength UV 280 nm
Injection volume 10 pL. Flow rate 1.0 mL/min
Injection volume 20 uL

mixing 3} T 2 & 245 0.1 mLol 200 mM sodium
buffere] =
glucosidase 0.1 mL& %3 reagent blank= acetate
buffer 0.2mL<S %2 ¥, D-glucose standard= D-
glucose standard 0.1 mL3} acetate buffer 0.1 mLS 237
mixing & 40°CollA] 60 &<+ incubation 3T}
Glucose oxidase/peroxidase mixture(GOPOD) 3 mL< &
3L 40°CollA] 20% 59t incubation 3 ¥, 510 nmolA] &
FEE S48

a-Glucan 100 mesh A2 A& A& 100 mge tubeol]
Y3 2M KOH 2mL¥ ¥ 20%7F mixing 3FATH
12M sodium acetate buffer SmLE ¥ 4 %
amyloglucosidase plus invertase 0.2 mLS ¥, 2 4
] 40°C water bathollA4] 30 -7} incubation 3t} 5
o 0.1 mLo] 200 mM sodium acetate buffer 0.1 mL,
GOPOD 3 mL< ¥ 3L 40°CellA] 2087} incubation 3+ -,
510 nm g0l SA 3Tk

acetate ¢l exo-1,3-f-glucanase plus p-

Ergothioneine &2 &4

Ergothioneine2> AlE 0.2g°] 20mL cold ethanol
extraction &4 (10 mM DTT, 100 uM betaine, 100 pM
MMI in 70% ethanol)yS 7} % wwksie], 3#%F
sonicate -+ 7] 1% SDS - ke & 4 mLE 3
7vste] & ¥, A4 shith A 10 mLE sl
A7AZSL 9719 10 mL SR/ (pH 7.3)E #718ld
Q& AAFE 3 WS ergothioneine T 4
O 2 ARSI EFEN2 Lergothioneines ©]-8-51
A (R’=0.9994)S 2HJ3I9om A|F9] ergothioneine
FFE vt o] ALttt

AxBxCxD
Ergothioneine (mg/100 g) = (%
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A#A FE(pg/mL), B : AlE-49 HH(mL),
£, D 34 v, E - A S A5 FH(mg)

Ergosterol &2 &4
Ergosterol- Al& 5 goll olghE 100 mLS 2] 80°Coll
A Az BRFE AR, A4S z
T2 100 mLE ¥ ThA] 80°Cell
CFEES ZEE F 20 mL e 2b8E 10 g
A7Fetar, 80°CollAl 1X7F 87 24171 & Aslkd
LMo ZF+ 50 mLE F7FSIAT. 2 3, hexanel =
50 mLA 3H FFste] ik 5 FHelA o FFAIT &
HWEE 2mLE =91 ThH: 045um membrabe filter
(Millipore Co., USA)Z oJ=}gt 7|, HPLC (High Performance
Liquid Chromatography, Agilent, USA)Z Z73}5it}. &=
S EEFHOZ AN er HPLC 27 Table 49}
72t} BEENQl ergosterolS ©]-&3to] 7 HA (R=0.9985)
< Ao A9 ergosterol T T o] ALk

STt
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AxBxCxD
Ergosterol (mg/100 g) = %

Vitamin 244

B8 A5 5g8 250 mL Z2F2Fol Y7, vitamin C
1 g, hot water 50 mL, 50% potassium hydroxideE ¥
50°CollA] 1057} sonicate A7 3, 60°CollA] 30&7F 357

=313t 2N I 3 3, hexane 30 mLY 33] &
gstal, SRTE ol&ste] TS F3kE FEAS
=3} solvent 2mLE A-E& 3, ojz}3fe] HPLC =3
AEZ ARSI ke YREFHORE Alteilon,
HPLC ¥4 Z71& Table 49} 74t} 35589491 ergocarciferol
S olgate] AFA(R’=09973)S st en A5
vitamin D, $He=2 T3 72o| ALkt

AxBxCxD
Vitamin D, (mg/100g) = (%

offf ot
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Table 5. Yields and proximate compositions of fermented herbal extract fermented with Lentinula edodes mycelials

(unit:%)
Samples Yields Moisture ~ Crude protein ~ Crude fat Crude fiber Ash Nitrogen free extract
LE - 8.18+0.06 13.97+2.08 2.84+0.03 14.32+1.57 2.81+0.10 57.88
CL - 7.21+0.01 8.31+0.39 1.60£0.15 16.71+0.01 4.34+0.05 61.83
PG - 8.78+0.29 3.54+0.40 1.65+0.18 10.88+0.11 3.56+0.18 71.59
FCLM 70.55+1.23" 7.02+0.10 4.94+0.47 2.58+0.25 18.83%0.16 1.52+0.20 65.11
FPLM 68.85+2.67 4.32+0.17 8.55+0.58 2.23+0.20 11.09+0.03 1.31+0.07 72.50

DAll values are mean+SD (n=3).

LE: Lentinula edodes, CL: Codonopsis lanceolata, PG: Platycodon grandiflorus, FCLM: Fermented Codonopsis lanceolata by Lentinula edodes
myecelials, FPLM: Fermented Platycodon grandiflorus by Lentinula edodes mycelials

A A FE(ng/ml), B : A FE&H AH(mL),
C =, D : 34 wj<, E : AlEAFH FH(mg)

3T3-L1 MZO0IM A|Z2] Aﬂnig &ol

M 2542 Green 5(1984)2] WHS ARg-ste] =43t
AT & Ao ARE-E 3T3-L1 1]“ HAFAZE A2
Fog)o g HE RoFukol 10% FBS (fetal bovine serum)
9} 1% antibiotic-antimycotic agent’} S¢]3)= DMEM
(Dulbecco's modified eagle's medium)ol|A] v s o,
2d 7HAS R wiRAE w3HEPHA] wi gttt i gE A
WAL ES 96 well platee] 1x10° cell/mLe] FE=E
st 24417 FHAIZ F A8E 22 10, 50, 100,
500 pg/mLe] FE=2 24A17F At F, wiA & A A
o). A 2-& viR]el] 10 uL MTSE 718k 4417k 5ot 1tk
2171 ¥ microplate absorbance reader EPOCH (BioTek,
USA)Z 540 nmollA] S35 S4sIom Mo F4
Aree Hx79 450 tg BEesE Yepliglet.

Oil Red O stainingS S8 X|LUMZE 28} XMolls =4

12 well plate®] 3T3-L1 cellE 2 x 10" cell/mLZ E3F
slof 22 202 WA weEA 4270 WA
o] & AHMEE HFE do7|7] sl differentiation
medium (DMEM  containing 10% FBS, 0.5mM
isobutylmethylxanthine (IBMX), 1 uM dexamethasone, and
10 pg/mL insulin)22 W] X233t FAlo 2k AR
o] #3} oA mHE @els] S8l 2F 242 100 pg/
mLO 2  Hsint. 48A17F MY & $, insulin
medium (10 pg/mL insulin)3} A|E5E 48A17F 7FAS=E 2
3] Ak, wigkel 4, Oil red O staining
solution® 2 30%7F FAgE H 100% isopropanolS A&
sto] @AlE kS 8E3FaL 500 nmollX FEEE =4

B

SH xz|
A% ZA3= SPSS (Statistical Package for Social Science,
version 25, SPSS Inc., Chicago, IL, USA)E ©|-&3}3o,

33] WhEgh SA47RS W pk+ET 13 (means £ SD)E 3
Alatdtt. AlE7ke] f-2]2<l ZFol= Duncan’s multiple
range test (DMRT)Z 25 5% (p>0.05)°014 &3}
AT}

2 2
LU E
X3 (Lentinula  edodes, LE), U©4Y (Codonopsis

lanceolata, CL), =2FA| (Platycodon grandiflorus, PG),
HY X I HFAMIE & (Fermented  Codonopsis  lanceolata
by Lentinula edodes mycelials, FCLM), =2} A}
Wg = (Fermented Platycodon grandiflorus by Lentinula
edodes mycelials, FPLM)2] 27X E¢ & 9 vt
Y B4 AT Table 59 2k, QubdE BAA,
FCLMelIA 24 f-2F 2A%¢Hgo] FPLMe Hlste] 7
Uehon]| FPLME 20 a3 7he 4 Ta 28] e
o] FCLMol ¥lale] =7 vehste}. 712 teel] oja
T(Kim et al., 2008)°] W= & $=F 7.88%, Z3|&E
T 396%2 BAHC] ¥ AT ARG} fA AHE
Uehlon, &35 % (RDA 2016)914 B3k A}
o WY =R B S B 0, Zee B
4.15%02 A Ho & %Lﬁ#it} o s Ue
Wolek & A4, 71E iz Hlaste] FCLM,
FPLMO|A Z2AW, 244, 7HA T A AL FHgfo] o] =

A UER} wEEe] #8157 B2 Aow wuEd,

){l

wele &tE
Felg o B4 Zy= Table 63 Zth. Glucose,
sucrose 5 & 55‘94 frege] HAEHAU.
Glucose® EE AlBA HAEHUNSH, fructoses ETF
gk A 4%9] e ’\]‘EH}E} AZ 59 Zol&
Aok & Y ¥ FCLM  18.37%, FPLM
14.54% =02 =7 JYEstth. 2|9 Z arabinose= LE
2 FCLM, FPLMeIA 247} 3.94%, 1.37%, 1.88%2] &
2S5 Yehdoe, fructosee= LE®} CL, PGolA z+2+

fructose,
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Table 6. The content of free sugars in herbal extracts fermented with Lentinula edodes mycelials
(unit:%)
Samples Xylose Arabinose Fructose Glucose Sucrose Total
LE 0.44+0.01" 3.94+0.04 1.26+0.08 3.14+0.04 0 8.77+0.24
CL 0 0 2.91+0.06 0.56+0.04 3.71+0.04 7.17+0.04
PG 0 0 4.45%+0.05 3.82+0.04 1.9240.06 10.18+0.12
FCLM 0 1.37+0.09 12.82+0.24 0.36+0.01 14.54+0.2
FPLM 0 1.88+0.14 16+0.3 0.5+0.08 18.3740.23

DAll values are meantSD (n=3).

LE: Lentinula edodes, CL: Codonopsis lanceolata, PG: Platycodon grandiflorus, FCLM: Fermented Codonopsis lanceolata by Lentinula edodes
mycelials, FPLM: Fermented Platycodon grandiflorus by Lentinula edodes mycelials

1.26%, 2.91%, 4.45%°] &S JeRHATE. 71E Aol
A U833 =21R9] FE 32 fructose2} sucrose T 0|
AEENOH, fructose= HY, =2kA|oA 22 2.92%,
2.09% o™, sucrose= 1.08%, 0.40%= T3ttt
Huste], B AFAzEt @2 S YERt
(Hwang et al., 2011). & Q7437 FIAAPEEES] &
21 o]l Y8R AMS 0Y, EeX|EY AA F
71sl o, ol BAFAPLE T A& o] dd
Odi7F a4 2o os) v 2 SElago s A
H97) W&o 2 AtAh(Lee er al., 2013). FEHS 4
Fo 7|} Anld TS F= RO AFAA]
of uj-g- Fogh 947 Zgei, A A Ftslads
Uehll= 7oz dEA Ath(Lee ef al., 2019). TLFA}
LEEES 7847 7I88e 1 £ e S
o FRetal lof, A7 ISP E8E0t =8
Z0 8 Hojzlt)

7714 Y

Acetic acidE H]|E3} §7)21E50] 29 A9} 2] &
Fdsiel, TCA SI2E Bsisle] el 38k

S/d0] vkl ®Bargk vt 9ltkJoo et al., 2009). 717
A S flste] gt Ajokx |9 ool {74k
sty 4 Ax= Table 77 2T}, Citric acid, acetic
acid, succinic acid 5 6%¢] 714te] A% =Jct. LE¢]

Lo N ok

of

Z F71xF ke 3 40%E VEREO | lactic acidE LE
MRt HE =HAJth. CLF PG F #7143 e
4.27%%} 6.54%= YER ™ FCLM3} FPLMeA = 2+
7t 1.43%, 1.56%°] & §714F g=Fo] AE=AT. Ldut
HoZ wart MYHH {714 ko] Frtshes o=
A Jovt, AR H Fxol AHSske 4= TRl
AE 459 FHEo] Je f7Ivte] Tashks d4de] v
Eited], SR AR EE S S oE Ug
g Ao, F71AF ke A7 tiE] 1/30)8k= aEt
t 345 BuE vk Atk (Kwon et al., 2000; Shon et
al., 2007). & A7A7 B3 #AF Zao] wE {74 7+
2 @] YehtEdl, ols X #AF ZHavt §714ke]
A& Aslishs Aoz Azt

B-Glucan &2

A7 &AL e fete] da g Aoz 9 B39 p-
glucan &= ¥4 Z3= Table 83 2}, f-Glucan H
Aol v e v RS dFoE WAl ofeeid o] 3
A =Zoln WHYFHel Agste AeRE dHA 3l
(Park et al., 2012). T3+ Q1A B A2 W75 &
ASAIA HAlEe] FA T AEs JAlet I dF
S SEIES ARATIH AZUALE A ste] AT @
A £4& JAEE 7152 dth. B-Glucan HALFol
o EA ohe Zle R dEA o, E AT Aol

o oft

Table 7. The content of organic acids in herbal extracts fermented with Lentinula edodes mycelials

(unit:%)
Samples Oxalic acid Malic acid Lactic acid Acetic acid Citric acid Succinic acid Total
LE 0.52+0.01 1.240.02 0.07+0.01 0.09+0.02 1.03£0.01 0.55+0.2 3.42+0.22
CL 0.96+0.01 1.31+0.02 0 0.18+0.01 1.67+0.02 0.17+0.01 4.27+0.05
PG 0.52+0.01 1.67£0.06 0 0.37+0.01 3.8+0.05 0.19£0.02 6.54+0.14
FCLM 0.63+0.01 0.3+0.01 0 0.11+0.02 0.22+0.03 0.2+0.03 1.43+0.02
FPLM 0.77+0.01 0.33+0.01 0 0.18+0.03 0.22+0.03 0.08+0.04 1.56£0.03

YAll values are mean+SD (n=3).

LE: Lentinula edodes, CL: Codonopsis lanceolata, PG: Platycodon grandiflorus, FCLM: Fermented Codonopsis lanceolata by Lentinula edodes
myecelials, FPLM: Fermented Platycodon grandiflorus by Lentinula edodes mycelials



Table 8. The content of -glucan in herbal extracts fermented
with Lentinula edodes mycelials
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Table 10. The content of ergosterol in herbal extracts fermented
with Lentinula edodes mycelials

(unit:%) (unit:mg%)
Samples Content Samples Content
LE 31.55+0.69"" LE 158.84+0.64"
CL 4.4+0.04° CL 0.6520.02°
PG 2.24+0.03° PG 0.9420.02°
FCLM 33.9440.6° FCLM 92.09+0.28"
FPLM 34.940.57" FPLM 91.8240.32°

YAll values are meantSD (n=3).

?Mean with different superscripts (a,b,c) are significantly different at
p<0.05 by Duncan's multiple range test.

LE: Lentinula edodes, CL: Codonopsis lanceolata, PG: Platycodon
grandiflorus, FCLM: Fermented Codonopsis lanceolata by Lentinula
edodes mycelials, FPLM: Fermented Platycodon grandiflorus by
Lentinula edodes mycelials

Table 9. The content of ergothioneine in herbal extracts
fermented with Lentinula edodes mycelials

YAll values are meantSD (n=3).

“Mean with different superscripts (a,b,c) are significantly different at
p<0.05 by Duncan's multiple range test.

LE: Lentinula edodes, CL: Codonopsis lanceolata, PG: Platycodon
grandiflorus, FCLM: Fermented Codonopsis lanceolata by Lentinula
edodes mycelials, FPLM: Fermented Platycodon grandiflorus by
Lentinula edodes mycelials

Table 11. The content of vitamin D, in herbal extracts
fermented with Lentinula edodes mycelials

(unit:mg%) (unit:mg%)
Samples Content Samples Content
LE 18.20+0.19™ LE 0.92+0.01"
CL 1.610.11° CL -
PG 0.48+0.12° PG -
FCLM 19.00+0.11° FCLM 0.47+0.01°
FPLM 17.70+0.09% FPLM 0.58+0.01°

YAll values are meantSD (n=3).

?Mean with different superscripts (a,b,c) are significantly different at
p<0.05 by Duncan's multiple range test.

LE: Lentinula edodes, CL: Codonopsis lanceolata, PG: Platycodon
grandiflorus, FCLM: Fermented Codonopsis lanceolata by Lentinula
edodes mycelials, FPLM: Fermented Platycodon grandiflorus by
Lentinula edodes mycelials

£ LE 31.55%, FCLM 33.94%, FPLM 34.9%% A& =
F38 FAAAPER EOA E=A YERETH B Aol
CL¥ PGolA HAZEHA 9 p-glucano] HaEENA =
< TR FRIEo], gy wEA| RAAAPERE
&3l f-glucan TS =1 7732 F 7do] 7|t E .

Ergothioneine &2

Ergothioneine S-glucan®}t PIRH7EA| 2 WAl Fol| &
SHrEo] A= A kst 24 A E A 2Ed
22 HE B33k g% Holuth(Dubost, 2007). A7 3
Z2} S Qlske] gk Aok 9 %379] ergothioneine
e 24 2= Table 99} 2t} LECIA 1820 mg%2] o
25 YJehila, FCLM3} FPLMeIA 2+ 19.00 mg%,
17.70 mg%2] & HATh FCLM3} FPLMolA] &<l
% ergothioneine?] S CL, PGOlA = o] 79| 1}
ERLbA] ¢ol, ergothioneines RXHAF a2 AHE &

DAll values are meantSD (n=3).

?Mean with different superscripts (a,b,c) are significantly different at
p<0.05 by Duncan's multiple range test.

LE: Lentinula edodes, CL: Codonopsis lanceolata, PG: Platycodon
grandiflorus, FCLM: Fermented Codonopsis lanceolata by Lentinula
edodes mycelials, FPLM: Fermented Platycodon grandiflorus by
Lentinula edodes mycelials

EER R

k)

Ergosterol &2

Ergosterol vitamin D, 7241 WAl FH3HA
AL g A dom, AL Aol &JE) vitamin
D,2 Agto] FE3 vitamin D, 5] 2 ¢ U}
(Choi, 2017). LESIA 158.84 mg%= vbebskor] | CL}
PGl mlFo] EE Aol Hls) FCLM3 FPLMelA =
Z}zF 92.09 mg%, 91.82 mg%2| =& S YeRNSIT).

ol ZlEd Yy =AY fFE8HEeR duxl
saponin?} inulin®|o = FIFAILEE Fa AHE

ergosterol &S X3sE §-84482] S77F e AL
2 AZEY(Xia ef al., 2017).

Vitamin D, &2
Vitamin D= D, (ergocalciferol)$} D; (cholecalciferol)
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Fig. 2. The cell viability of herbal extracts fermented with Lentinula edodes mycelials on 3T3-L1 cells.
"Mean with different superscripts (a,b,c) are significantly different at p<0.05 in same concentrations by Duncan's multiple range

test.

LE: Lentinula edodes, CL: Codonopsis lanceolata, PG: Platycodon grandiflorus, FCLM: Fermented Codonopsis lanceolata by
Lentinula edodes mycelials, FPLM: Fermented Platycodon grandiflorus by Lentinula edodes mycelials
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7 5ol ATk Bl o] §t}. Vitamin D, = T2 A&
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53 22 AEA ZEHEQ JEu2EHE] AA 2A}
o ¢Jaf =32 (Choi, 2017), vitamin D, & F& AFgho]
L 5] FF Fo] AL :=EE o APE 150,
=), o] 5ol Bol WART(Cho er al., 2014). °] F
vitamin D,2] S LEoIA 0.92 mg%Z YEEoH,
FCLMelIA 0.47 mg%, FPLMOIA] 0.58 mg%2 LFEFSTE.
CL¥ PGollM = E4Z =3t & A4 253 o8
o=z gy AMEE gy =R 2o {F84E
p-glucan, ergothioneine, ergosterol & vitamin D,5©]
grelo], A7l Balo] Be AnAEoA Hare] §-84
I okt 848 4 s A= JgEn.
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A7 &AL N A ARHFAE 54E RIS
A3t 500 pg/mLe] F=olA 242t LE 97.5%, CL 87.8%,
PG 88.0%, FCLM 90.2%, FPLM 90.2%2] Al ZA&82
Hol HA AEFelA 548 JehiA &Skth(Fig. 2).
718 AFolM AE 54 Al ZAEE] 80% ©l3td
540] e ZoE Ae vb ATH(Kim er al., 2004).
FIFAAR BEg fYd B2 e 2R AR
g Y85 Hsle] AEAYESC] ¢ =4 YEh},
&2 AZA] o] SRE Zlo R dAtEn
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Fig. 3. Inhibitory effect of herbal extracts fermented with
Lentinula edodes mycelials on the lipid accumulation in 3T3-
L1 preadipocyte.

"Mean with different superscripts (a,b,c) are significantly
different at p<0.05 in same concentrations by Duncan's
multiple range test.

MDI: Differentiation medium (DMEM containing 10% FBS, 0.5
mM isobutylmethylxanthine (IBMX), 1 M dexamethasone, and
10 pg/mL insulin), LE: Lentinula edodes, CL: Codonopsis
lanceolata, PG: Platycodon grandiflorus, FCLM: Fermented
Codonopsis lanceolata by Lentinula edodes mycelials, FPLM:
Fermented Platycodon grandiflorus by Lentinula edodes
mycelials

CL 90.0%, PG 89.0%, FCLM 86.0%, FPLM 85.0%2]
ARATAE B3-S YePlth. 473 AlRE A T
a=so| A& Hst AW #3}F A aH7F =4
Elt=dl, f-glucan, vitamin D 5 8483 2ol 9
3l AR f714te]l FEFS + AeE AZEn. 71Ed
ToA Hast gy FEE°] HepG2 7HA|Zol tish 2w
SA o] ' Hel Hste], FoneAl 4 skitke
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