pISSN 1225-4339  eISSN 2287-4992 THE KOREAN JOURNAL OF

Korean J. Food Nutr. Vol. 36. No. 1, 006~016 (2023) SIAAIZHO RS
https://doi.org/10.9799/ksfan.2023.36.1.006 l:“_O}glf)_lAEDO [e] ﬁTQI]OIIJ
S&05t=(Cordyceps militaris) TAtA| WAL=

it E = SO S C| &
ZIAEHIO|REIARREH SHE ALY 22
201 - MBI . 2 BT FH2F . A8AT . MUY MEFETT L TR
59 oW el Bl AN A GIAE HEHUA,
J 2 5] Qopela} Tt " (E U 2 T dlul ATAER 2AATY,
" g efeln detY oW euTeh} HYUANAEGUAT Wk, TR LT A2 YYrAT W

ol
of
ol
e
Lok o
e
-
=
s
#
of.
)
>
)
]
=1
et

Anti-Inflammatory Active Polysaccharide from Postbiotics of
Cordyceps militaris Mycelium-Liquid Culture

Yeon Suk Kim, Hyun Young Shin, Hoon Kim", Eun-Jin Jeong’, Hyun-Gyeong Kim"",
Min Geun Suh™™", Hyung Joo Suh™" and WLKwang-Won Yu

Graduate School Student, Major in Food and Nutrition, Korea National University of Transportation, Jeungpyeong 27909, Korea
"Graduate School Student, Transdisciplinary Major in Learning Health System, Dept. of Integrated Biomedical & Life Science, Korea University, Seoul 02841, Korea
“Research Professor, College of Biotechnology & Natural Resources, Chung-Ang University, Anseong 17546, Korea
™ Graduate School Student, Dept. of Food & Nutrition, Sookmyung Women’s University, Seoul 04310, Korea
" Senior Researcher, Dept. R & D, Neo-Cremar Corporation, Ltd., Seoul 05702, Korea
""" Professor, Transdisciplinary Major in Learning Health System, Dept. of Integrated Biomedical & Life Science, Korea University, Seoul 02841, Korea

sese s se s s

" Professor, Major in Food & Nutrition, Korea National University of Transportation, Jeungpyeong 27909, Korea

Abstract

To investigate the anti-inflammatory activity of submerged culture using Cordyceps militaris mycelium, culture-including mycelia
was extracted and lyophilized into postbiotics (hot-water extract; CM-HW). HW was fractionated into crude polysaccharide (CM-CP)
by ethanol precipitation, and CM-CP was further dialyzed into CM-DCP by dialysis with running water using 12~14 kDa dialysis
tube. When the cytotoxicity of subfractions against cells was assessed, no subfraction had a cytotoxic impact that was substantially
different from the control groups. In an inflammatory model using LPS-stimulated RAW 264.7 cells, CM-DCP significantly decreased
IL-6 and MCP-1 production levels compared to the LPS-control group. CM-DCP also inhibited IL-6 and IL-8 secretion in HaCaT
keratinocytes stimulated with TNF-a and IFN-y. In the meanwhile, the neutral sugar content and mannose ratio of anti-inflammatory
CM-DCP were higher than the other fractions, and CM-DCP contained [3-1,3/1,6-glucan of 216.1 mg/g. High pressure size exclusion
chromatography revealed that CM-DCP contained molecules with a molecular weight range of 5.6 to 144.0 kDa. In conclusion,
postbiotics of C. militaris mycelium significantly promoted anti-inflammatory activity, suggesting that neutral polysaccharides
including Glc and Man contribute to the anti-inflammation in RAW 264.7 or HaCaT cells.
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A9l AHlE HES] F7FSEAL e
A9l M| Fe= A AAAE A6k &)
O, AHdAl= 7140l BIRAL, S 7]7to] Ao 4t
29 Z8ol= B2 03] EEs AR &
(Suh & 2022). ¥, FAAIE o] &3t Ha= A Hig
A A B 83 e Y F17ke) A4t 5] olFiol 9
ouf, olo] weh A} WA 2AIS 8T BE A7) B
%] 7 9 ck(Shin 5 2021a; Shin 5 2022a; Suh 5 2022). =
oflA= MA HAAIE &3l W95 ZI(Shin 5 20222), TS
(Park 5 2013) 2 i (Kim 5 2013) 59| F50] H1E
7 qow, FAAY $ne Bo 2AE 222L 4 &
o A5 FATF A IS 5L B R0
oreiA SIck. wekAl, BiA #AM S BAT 2AE 84
MRS fungi ) EAEHo|QE A0 AR T
Jhse Aow wekEw, S4kgo] o) 2AE EAEwo|
$827} ohd g 7] EEEWoL L SAE 28U
oM N2 WD Y= EAEH0|0EA A4
BAdH0E Foslt 7t 2 Aow ek,
Gt 7d (Ascomycota) ™ ZFFIH(Clavicipitaceae)ol] <55}
55512 (Cordyceps militarisy= L32 7|52 dlo] AAA|
2 WA 240 BAE B4skE WALl B ZRo|
th(Koh JB 2003). 5252 S 0] 835 ¥ Jdr} BuE
Kom, FHoA= FHAS(Choi 5 2012), HYSZ(Lee &
2007a), 3H9HE THHeo 5 2007) So] glon, Zo|m Lt FHALS}
(Won & Park 2005), &-&0] 2t 7+ 5/ of5H(Cha 5 2013),
W= (Liu 5 2016) 2 39 TiHLiu 5 2019) 5 tiokst 7]
54 2YE Riskal 9tk 5F3kEo+= cordycepin(3-deo-
xyadenosine), D-mannitol(cordycepic acid) 2 OHd-HF 5= o
S5k 1.2 H(Chou 5 2014), E3] thgd-F2 2% exopo-
lysaccharide(EPS)of] tsf t}oFst d4tEo0] HEa Qth
EPSE olAIE AlEHe] AR A, olxo] RE A4l
of ZHEE TR 17 9 24 YAAE ol EehErt
(Lee & 2007b). 12} thAMFER NlEY 4 Hd7et 2%}
SAREQL 2] e ekl glos A 4 4
3 gAE Fof ¥Z 5 AUrk EPSE A A °ﬂL111 <
O o] §E7|Ht} QREE 9 AEHAZRE S

Joh

S5l ZL-2 sl (Kang S 2005), $H4FSHKang S 2022), Etl
IZ57(Yu 5 2022) 9 g aTHSun 5 2021) 59
a50] Eu=a Qlrh. thxA Q1 HA 2] EPSo| dfgot= B-

glucan> HH S BIVF Folutal, Bl oY & =&
HE 53 22 A5 538 Yehdles Aes EuFHY
lthPark 5 2012).

B A7 o]l AollA AR A FAA AALEE
Y] EAEHOIQEAES o]gsle] HASY W FAT

F50% P EAEvo|oE A FUZ BY 7

FAAE 0] 8 6& NGt} B4} AT
A TF 7154 E T oAE S dg 4 ke
QIThKim 5 2006). 38, E5otE AHAAE o]§3
g2 ]EJ_E] AL (Yoon 5 2015; Chiu 5
2016), F51x FAA ) AALEE Feo] EAEH|Q
gaold FU5 B4 4 BHYR B4 gt v B
23 Agol}. wehd, B Ao SEetx FAA Y
At go A FAHS EEst gAuFY NS =3
T §AAZ0] RAEH|QEA Ul 24 AHE(CM-CP)
Y YAEE FARE ol golol At BAE AAT
T BT FHE(CMDP)E BY5to] nhe-2 fef T4l A
ZQl RAW 264.73F Q17+ mj R ZHd 4] /\1]3.57\?1 HaCaT
e FAS TS BASAT B JREY AR
7} TGS S oFsA BT B-1,3/1.6-glucan TFHS
slgon, 555tx 2AA AALaR F2) ZAEH
HannE A5 BT BHYR| B4 5]
Al 242 B8] A3t 712A4nE Agstas s
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1. SESIE DA YIS & ZAEHIO|EA HZE

al _E_

2 A70]4 olgH Sz FA AALEE o 2
EHo] @ P AL G| 2 T Fu(Neo Cremar Co., Ltd, Seoul, Korea)

oflA Aol olgElon, A=
(MSG), corn starch, soy peptone, yeast extract, monosodium 5
o] H7te HaujR|oA AJEHES-7](Fermentec, Cheongju,
Korea)E ©]-&5to] APt 555t HARA IA TR}
B HARAZE b A HAuFAL 21 Bt 7] E o]
25t0] 121 Col|lA 6027t F&35F & 5727 Z(llshin Biobase,
Yangju, Korea)E ZY5}o] ZAEHIO|QEIA(CM-HW)E Z
Akt ZAEHO| QE A ‘:‘r*] 5u19] 95% F=4= A7t
Sho] =204 wrtsto] M ES FAstelon, dHEE
ol AHELS 35otal saAxsto] 2ohgEE(crude poly-
saccharide; CM-CP)2. 2 E35}9tt. Esh 1 EX EXTRS
Holrl 9o 2OPRRS 4%o] R0 AT T
Shin 5(022b)9] HS o]g3dlo] EAMWCO 12,000~
14,000; Sigma-Aldrich, St. Louis, MO, USA)S Ad§5}11 5=3t
S SAAZSIo] BA-ZohgE E(dialyzed-crude polysaccharide;
CM-DCP)C.2 E3|5}tHFig. 1A).
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2. M= 3 HjFEZ

2 AFoA AREE A ZF= RAW 264.7(FF9-A -2
AN )T HaCaT(RUA] F2fl 2B AE)C & A3
2.3 (Korean Cell Line Bank; KCLB, Seoul, Korea)of| A )5}
of BA4of o] 8=t} Z+zEe] M EF= Dulbecco’s Modified
Eagle Medium(DMEM; Hyclone, San Angelo, TX, USA)°ll 10%
fetal bovine serum(FBS; Gibco, Waltham, Massachusetts, USA)
9 1% penicillin-streptomycin(P/S; GenDEPOT, Katy, TX, USA)
& 37k W% olgste] Wigkslglon, 23 708
Al g2 AR A ZF= 5% COE FAsH= ¥l
7](Thermo Fisher Scientific, Waltham, MA, USA)o]4] 37C %
Zof A BljFsto] Ao o] &5

o

3. RAW 2647 CHAINIES 0123 SIS 2o
RAW 2647 Al 52 o] 85}0] 55512 RAA AT a

= o — HElsH S = = = =
= 78 ZAEHP|QEA RIS R Ao tE JI5 &
(A)
Liquid culture by Cordyceps militaris (CM)
+ Heating the whole culture broth (121°C, 60min)
= Filtration with metal mesh
+ Centrifuge (8,000 rpm, 20min)
- Collect supernatant
- Concentration and lyopilization
Postbiotics (CM-HW)
~ 80% ethanol precipitation
- Centrifugation (8
1000 rpm, 20min)
Precipitate
- Redissolving with DIW
- Concentration
- Lyopilization F Discard
Crude polysaccahride (CM-CP) Supernatant
- Dialysis (cut off 12~14 kDa)
- Concentration
+ Lyopilization
Dialyzed-CP (CM-DCP)
(52.3% of CM-CP)
B
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Fig. 1. Fractionation of liquid culture by Cordyceps
militaris mycelium (A) and molecular weight chromatogram
of CM-CP and DCP (B).
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e F715HATE RAW 264.7 AlZEZE 96 well plated]] 6x10*
cellswell2 2T 3 37C ZHNA 5% COE FAI5H= Hi
F71901A °F 80% confluent} 2 w712 24417 5t B Y5
t}. o]Z uvjor"l A|ABFaL SFM(serum free-DMEM)
160 L9} S EER B14E ARS 20 1L A7fslo] 3087 )
Fst & F7}=2 lipopolysaccharide(LPS; Sigma-Aldrich) 20 pL
= 7}sl0] 24412 59t Aulefeiol Lpso] ofs) S8l
% 29g F459T Lpso] o8] @50l SEH RAW
264.7 A0 Ot A& E4F 7= 3-(4,5-dimethylthiazol-
2-y1)-2,5-diphenyl-tetrazolium bromide(MTT) A]2FS AZ|gt &
3087 HHR AT 0] AEUL AASHTL 100 yLo] dimethy!
sulfoxide(DMSO) &£5-3}9] 550 nmQ] P oA =43t &
LPS St thH] AE AJZL(cell viability, %)S rebct.
S, Al Eig Al FAE ASUA EE QY cytokine H
chemokine®] IL-6(interleukin-6) % MCP-1(monocyte chemoatt-

A= oo
o 1=

ractant protein-1)=> ELISA(enzyme-linked immunosorbent assay)=
BX5199 0, BD Bioscience(San Diego, CA, USA)|| A A|-3-%

standard referenceE ©]-83F EEHA-& Bof] TS YEHACH
4. HaCaT M EZE E8l 5 &M
HaCaT A|ZE o]-85lo] §&Fotx dAM HALEE &
# ZAEHP|QEIA HIFE Xa|o] 2 JIF A4S

745+t HaCaT Al ZZ 96 well plateo]] 2x10* cells/well 2
ZA% F 37C ZANA 5% COE GABH= HiF7]oA
monolayerS g/ Wi7HA] HiFSERITE. o] % HiFH A5 H
AASEAL SFM 200 pLE E35:5}9] 24A]7F 59t starvation
Z13Y5EA T o] % SFM 160 1L}t =& SN E Algs
20 uL H7Fotal vieFst tFS, 1A|7F & Z+HZF tumor necrosis
factor-a(TNF-a)@} interferon-y(IFN-y)7} &35 €92 20 uL
H7rsto] 2447t St Al ZFsER o H THO| Q5]
Frd 45 29S B4 HaCaT Al&o] 23t 544
7h= MTT A9kS o]§sto] S45I3 o, TH st thH]
AE RBE2E(%)2 UEPATE M wief A F4H 9343 At
o] E7}RIQl IL-6 & IL-89] T2 ELISAR HA|5Hglom,
BD Biosciencesol| 4] A|-&+= standardE ©0]-85}o] ZAH EF

T4 B9 YT et

KR
=

KR
=

5. 2XtgF 2%

Alg9 BExleF BExE 391517 3 high performance
size exclusion chromatography(HPSEC)E ©]|-&35}%t}. A3t
B2 3ASH A|E 5 PVDF membrane filterS AR5} o1}
& % Table 13} 2 WS o] gsjol B4k R4
ol-&H HEFEELZ galactose?}t 77 HE EAGS 7HK

pullulang& ©]-&3}31 © ™ retention time(RT)E F3f EFZA1
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6. TAE U TH B

FAE W5H7] Q8 224G 2 A Skl 72+
Z} Dubois 5(1956)2] phenol- sulfuric acid¥] ¥ Blumenkrantz
& Asboe-Hansen(1973)2] -hydroxyblphenyl‘ﬂ2 o] g3}o] B
Aol on, FFEAZE glucose(Gle) & glucuronic acid(Gle
AYE AHESto]l EASHI o SheR2 Bradford W
(Bradford MM 1976)& 0|85} 0, EFEZ-2 BSA(bovine
serum albumin)E °]-&5tHtt. F Z|dE ke A9, Kim
5(2016)2] WHZ ol-&sto] EASI o, EEEEE gllic
acids o]-&dfl = AAFSIAT. 44T £419] 7% Honda
5(1989) ¥ Shin 5-(2021b)29] ®HHS #a15}o] 2 M trifluoroacetic
acids Al&o] AF|sto] aldose D92 &35IAH. o]F
NaOH®} 1-phenyl-3-methyl-5-pyrazoline(PMP)& 4 7}slo] ot
FHol PMPE ZAA FEAZ HZAX 2 FEAE
23I1]7]7] 93 HCIE A 7}stal water?} chloroforms ©]-&
8 2] 9 =2 APsioitt. o]% & S 353t ¥ PVDF
membrane filter(0.45 ym, Jaema Trade Inc., Wonju, Korea)S ©]

5] of7ste] HPLCO] ZUstol HAsielch 24 2AL
Table 10 Yehflor, Ait= TdF9 area®} response
factorS ©|-85}0] o]& mole%= WEFHTE

O
SE

Hm

7. B-1,3/1,6-glucan &2k BA

$551% #AH AALEE 9 BAEso] 0 1Y
g Eof o3t B-1,3/1,6-glucan T2
and Yeast B-glucan assay procedure; K-YBGL)S ©]-85}0] &
Hstge. AZAOlA AT W whet 2R7te 255t

Rom, 510 nme] FFEoA S4H T SFXH(total glucan)

Megazyme kit(Mushroom

=252 FAH] TAEHP|QEIAL] A= T4

]

9 dut FE7Ha-glucan)Q] EFEE glucose FHES HEE
A= sto] EA51TE o] F Megazyme calculators ©]-8-5}0]
A(mg/g) O & A4Sl HRTOE A|RAA Al5H
49%2] HEZFF BEE-Z o]&sllon, MFTH R HE
ST g2 T SFLONA duEFte TS e

gros tepe.

8. SAHXz=

< AEdY = 33 WHESHeH Addve HatH
ZFHX(standard deviation, SD)Z WEFHTE RAW 264.7 A3
59} HaCaT #& HISIA 42 SPSS V26(SPSS Inc.,
Chicago, IL, USA) ©]&-3t Student’s r-test2 AlAtsto] Zhzt
p<0.05, p<0.01, p<0.001 oA o= ASSIA T
W, 249, A4, B9 2L & Eou 59 T4RE
A5t Aat= BAo] Z-AE v dl7] Y 3) Levene’s test
AT T, FAHE 2 A ANOVA BAHEAE A
oto] 2+ 244 749l 7-2]4d2 Duncan’s multiple range testo]]
o3 p<0.05 oA FH= AU

Oir

L oLl HE

[l

Zut 2 o

4

. 56tz -EANI AHYUSE 7l ZAEHIOIQEA

=4 o *@%Ol RHEof Ul XA Euo] 9 El A (postbiotics)
A ol s 9

1wl 74 53 e A4 ol
Xﬂla’r’]'(Kl S 2021). & %‘_rLoﬂj\T—‘- 5%51=(Cordyceps
militaris, CM) @A Q] AA LG ES T AEHO|QEA 4

Az ggotel 7154 4%

A2 B8 TH5HE S5
17 St FAE oz

SAEA FFot2 A A T=

Table 1. HPLC analytical condition for the component sugar and molecular weight of subfraction from liquid culture by

Cordyceps militaris mycelium

Analysis Molecular weight Component sugar
Agilent 1260 series YL-9100 series
Instrument . . .
(Agilent Technologies, Inc., Palo Alto, CA, USA) (Young Lin Co., Ltd., Anyang, Korea)
Detector Refractive index UV at 254 nm
Column Superdex TM 75 GL column YMC-Triart C18
(10x300 mm, GE Healthcare, Anaheim, CA, USA)  (250x4.6 mm, 5 pm, YMC Co., Ltd., Kyoto, Japan)
Column temperature Room temperature 30C
Flow rate 0.5 mL/min 1 mL/min
.1 M sodi hosphat fer (pH6.7):
Eluent 50 mM ammonium formate buffer (pHS.5) 0 sodium phosphate buffer (pHo.7)

Injection volume 20 pL

Data calculator

Chemstation (Agilent Technologies)

acetonitrile (82:18)
20 pL
Autochro-3000 (Young Lin)
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Rl ZAEHO|QEAY o] & TS AESH] Yol o
AA| FAFEZEE FAAE E3 ol HA| HAEFH
S AFFET T ZAEHO| QEIACM-HW)E A5 2
, ZAEHPO|QEIARKE 95% $3L o|-&sto] E2igh
o FE(CM-CP)I} 12~14 kDa%] FA4tS o]-&s}o] A
A BAS AAT BA-204Y E(CM-DCP)O.E £35t
t}. ZAEHO|QEACE FAK G 283 FARA Ol
A wjF o2 EH|¥ EPS(exopolysaccharide) 53} 22 thAt
Abgo] xgEo] 9l AoE HE I

BS IA E42 AlZFo A=ZAT & AF wi7h AR+
(LPS E+= A EZIRNE AP sto] AlgAgof U2 A4
B9 it AR E Yrlshs AlgRolth I#EE A& A
gof 9af] AZF7t M EE/GS VEPH APESH Al X o &
o A Hfo]|Q mpAY} AT 5= lo], o]& FF A &4
o] Yepdtiil Q1% 4= St} wheba] HWA] AlmA 2o ot
£ AEEAG B7HE P52 H, RAW 264.7 A| 9] A]
& Ao o5t NxEA A¥= Fig 240 YERAT 555t
Z A AL EE E ZAEHO|QEA 2] 332
500~1,000 ug/mL2] 5=R oA LPS Fwt thH] Al A
Z£80] 90% o4 AL FIstY=tl, Lopez-Garcia 5
(2014)°]] W= ISO 10993-50] whe} Al= X a]L9] AlE A
E£80] 80% oldolH A E=/go] gittal 7HHr} o]§ &

3 5otz A HAEGE [ ZAERR]E A

oz N & o
m flo ¢

=

A

£500 pg/mL = 1000 pg/mL

R

RAW 264.7 cell viability (%)

HW | CP DCP

CM subfraction
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re
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ral
of,
&
ok
o
rlo
e,

=9

E|Qlt}. 3L, Fig. 2Boll= 74 34 M ZSQ] HaCaT2] A3
54 B7FE UERO R, RAW 2647 A 259t 545% |
AollA B4 JPstct. Al 54d%H 723}, TNF-a+INF-
Y(TH) R oiH] 105% o]AFe] AlE BELS KIS Bt
oY} 12.8~29.0%2] A& {23t Al xFA50] E2l
=3It Lee 5(2015)2] A-tollA 53t AMA 285
A 23k RAW 264.7 A|ZF0] A| 2=/ 71| 4] 10~200 pg/
mLe] oA = oAl AlZzE/gdo] TEEA ot
300~1,000 pg/mLo A= Al E=Ado] Yehd ¥, 2 Ao
Al 500~1,000 pg/mLoA] AlEZ=/do] UEhtA] b2 A &
QIS &= AUk b FEATE S S 7 el
HHE 37 28 Ao HHEXN 2 A9} Lee 5
(2015)9] AFE Bl & o}, 535t AHAA A v oA
Aloll o]t AAEfgFo] P SHAA L8 7Fsdol =2
Ao R W= Qlth Nx=/4 B7t 205 SHNEHE, 4]
AIEZEQ] RAW 264.7 A| 2520} Zh g/ A 591 HaCaT
AZFE o83t A=A H7F A3}, 500~1,000 pg/mLe| &
T HolA Y3 AlEEGL YERA] gkoke
A5 HeoA dF LA Hiol 2 upA 9] A4S HdPstoict.

O —10

olFE

ol

2. RAW 264.7 M|IZE 0|25t HZ A
RAW 264.7 QAN ZFE= AAHGT F-3HIGoA FAF

r

®)

160 0500 pg/mL  E1000 pg/mL
140

T
LL] _] e

120
100
80
60
40
20

HaCaT cell viability (%)

T+I | PC DCP

Control CM subfraction

Fig. 2. Cytotoxicity of subfraction from liquid culture of Cordyceps militaris mycelium against RAW 264.7 macrophage
(A) and HaCaT keratinocyte (B). After each subfraction treated RAW 264.7 or HaCaT cells, inflammatory substances, such
as lipopolysaccharide (LPS) or TNF-a+IFN-y (T+I) was subsequently stimulated for 24 hr. A dexamethasone (50 and 20
png/mL, for RAW 264.7 and HaCaT, respectively) was used as positive controls (PC). CM-HW; postbiotics from C. militaris
mycelium liquid culture, CP; crude polysaccharide of HW, and DCP; dialyzed-CP. Results are expressed as meantS.D. of

three independent tests in triplicate. Asterisks mean significant difference between inflammation group (LPS or T+I) and each

seokok

group by Student’s t-test. "p<0.05, ~p<0.01, *p<0.001.
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d Aol olstH, AF LA Al Ao EFRRIE EH|sto
Z71%olo] F8% TS o= A= A Ut
(Kim 5 2009). & oA = 550t FAH AL EE
e ZAEHO|QEA RIS AT A] thAA|ZoA &
H|E = AT 59 X9 B0 vAl= ¥FS B7IsHAh
IL-6= I 4] A5 fdote HEAQ] DS A
o|E7IRICE LA glom, ol wa} IL-6 BA5Z A5t
At (Fig. 3A). ¥ HRFOFE 0|85 dexamethasone(50 ng/
mL)2 6.8 ng/ml(78.8%)2] IL-6 AA=S LeRfof, LPS &
T74(29.3 ng/mL) thH] BA A2 {5t AA| &4 UE
Wtk 530tx dAH AL EE FE ZAEHP|QEA
(CM-HW)= 500~1,000 ng/mLo] = oA LPS f-E= tf
H| 24.6~27.1 ng/ml(7.6~16.5%)2] FAZ o2 u]oFst IL-6 9
AZdS Hetdigleow, 4 J-d=Q 2HEEE(CM-CP)
2 20.4~22.2 ng/mL(24.7~31.0%)5, FA]-Z g8 E(CM-DCP)
2 167222 ng/ml(23.4~44.1%)2] F-2J3F AAES HEFH
o} E3 FAS 4L 24 CM-CPe CM-DCP= 500 ng/
mL9| o)X= A= 7t BAZCE {7t ZfolE L
A kO, 1,000 ng/mLo] s A= A= 7F 725k 2
olF glg & AT (p<0.01). thFo= T U thAjAxZ
E FEAA T 952 fdchs AlR7RRII MCP-19] 9
A4 B7F 23E Fig. 3B UEtith ¢4 iR A
Al 1.5 ng/ml(71.5%)2] MCP-1 A& VeRfof, LPS S &
(5.0 ng/mL) thB] ZAHCZ {3t A A UElh

(A)
40 ' s500pg/mL  ®1000 pg/mL
=
ns

E_ 30 . e
e i —
= Tk |
o EL ] proran
[ ek
2 20 e
=]
=
=
=
= 10 T
b
=

L2

0 ~— s
NC | LPS| PC HW | CP | DCP
Control CM subfraction

55512 A EAEHI0|QEA] FAZ B 1

&30t A HAYREC] XAEHO|QEA(CM-HW)
£ LPS F=at iy BAFCZ Fogt oA &4 Yeh
A kokoyt, xotgEl £ FA-Zoid R F9ol= 500~
1,000 pg/mL Ho|A Z+2t 43~4.5 ng/mL(11.9~ 15.6%) 2
3.7~3.7 ngmL(26.3~27.0%)2] EAHLE {23t MCP-1 &
Aol Bl Jt. T3, CM-CP} CM-DCPY] A& 719
MCP-1 5ol H3t RS &It 23, 500 ng/mLe]
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Fig. 3. Anti-inflammatory activity of subfraction from liquid culture of Cordyceps militaris mycelium on LPS-stimulated
RAW 264.7 cell. RAW 264.7 cells were treated with subfraction followed by lipolysaccharide (LPS) treatment for 24 hr,
and production of IL-6 (A) or MCP-1 (B) was evaluated. A dexamethasone (50 pg/mL) was used as a positive control (PC).

CM-HW; postbiotics from C. militaris mycelium liquid culture, CP; crude polysaccharide of HW, and DCP; dialyzed-CP.

Results are expressed as mean+S.D. of three independent tests in triplicate. Asterisks mean significant difference between

the LPS group and each group by Student’s r-test. "p<0.05, “~p<0.01,

skokok

<0.001.
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Fig. 4. Anti-inflammatory activity of subfraction from liquid culture of Cordyceps militaris mycelium on TNF-a+IFN-y-
stimulated HaCaT keratinocyte. HaCaT keratinocyte were treated with each subfraction followed by TNF-a+IFN-y (T+I)
treatment for 24 hr, and the production of IL-6 (A) or IL-8 (B) was evaluated. A dexamethasone (20 pg/mL) were used
as positive control (PC). CM-HW; postbiotics from C. militaris mycelium liquid culture, CP; crude polysaccharide of HW,
and DCP; dialyzed-CP. Results are expressed as mean£S.D. of three independent test in triplicate. Asterisks mean significant

difference between T+l group and each group by Student’s r-test. ‘p<0.05,
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55okx B ALAR R9 EAEwolog A
RO g FHRE B Tl FAT, AT,
S 9 Eus Se EASETH Tl 2. 4T
o] 74 CM-HW= 786.3 nig/mg, CP 832.4 ng/mg 2 DCP
£ 9173 ngme BA-EThGE 0] 1 B BFe et
Won] AHdeto] H0o] CM-HW(33.5 ng/mg), CP(37.8 g/
mg) @ DCP@1.1 ngime)7} QASH 3F2ke wolch ol chu
A 3EFS CM-HW7} 3.2 ng/mg, CP 1.7 ng/mg ‘;1 DCPE 1.9
ugmgO 2 TAHE F M A7 gRstdon, 5 B
o] 7B-F-oll= HW(13.2 ng/mg), CP(4.7 ng/mg) 5 DCP(2.6
ngmel L 2% 9L Uk A0 Uekich FAE
A4 2R BF F4T0] TP w2 TFE Ko
HPLC-UVDE ©]§3}e] 7492 SelslgirTable 2). 55
O A AANEE fof Emioloriss 20 7y

2 glucose(98.3%), mannose(0.9%) H galactose (0.8%)°] 31
01% ZHFEE(CM-CPT FA-2HFEE(CM- DCP)OﬂH
£ §ARE Aol Ehon, Zrigeiel CM-CPolAE
I AEHFO| Q ] A0] H|3 mannose@} galactose (2.71} 2.4%)
7} 2% 711908, glucoseiz 94.9%7} THHEI0] gl 2

Table 2. Chemical property of subfraction from liquid culture by Cordyceps militaris mycelium

Subfraction from postbiotics of CM

Sample
CM-HW CM-CP CM-DCP
Neutral sugar (1g/mg) 786.3+14.8") 832.4+26.2° 917.3+40.8"
Uronic acid (ug/mg) 33.5+7.6° 37.8+1.2° 41.144.0°
Protein (1g/mg) 3.240.1° 1.7+0.1° 1.940.2°
Polyphenol (1g/mg) 13.2+0.7° 4.740.6° 2.6+£0.4°
Component sugar (mol %)
Mannose 0.9+0.0° 2.7+0.1° 4.0+0.0°
Rhamnose - - -
Glucuronic acid - - -
Galacturonic acid - - -
Glucose 98.3+0.1° 94.9+0.4" 92.4+0.0°
Galactose 0.8+0.0° 2.4+0.2° 3.6+0.0°
Xylose - - -
Arabinose - - -
Fucose - - -

CM-HW: postbiotics from C. militaris mycelium liquid culture, CP: crude polysaccharide of HW, DCP: dialyzed-CP.
All results of composition content are expressed as meantS.D. for three independent experiments. Different letters within a column are

significantly different (»p<0.05) by Duncan’s multiple range test.

D The difference in the superscript letter of the content value means a significant difference at p<0.05.
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culture of Cordyceps militaris mycelium. All results are
expressed as meantS.D. for three independent experiments.
Different letters within a column are significantly different
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