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Antioxidant and Immunological Activities of Sparassis crispa
Fermented with Meyerozyma guilliermondii FM
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ABSTRACT The effects of Sparassis crispa extracts fermented with isolated strain from S. crispa on antioxidant
and immunological activities were determined. S. crispa extracts fermented with Meyerozyma guilliermondii FM showed
significantly higher total phenol contents and DPPH radical scavenging activities compared to those fermented with
lactic acid bacteria. In methotrexate-induced immunosuppressed rats, reduced levels of tumor necrosis factor (TNF)-a,
interleukin (IL)-2, and immunoglobulin E (IgE) and increased levels of IL-10 were detected in S. crispa extract injected
groups regardless of fermentation. We confirmed that rats treated with S. crispa fermented with M. guilliermondii
FM showed higher blood leukocyte contents compared to other treatments. These results suggest that M. guilliermondii
FM has high potential as a starter culture for fermentation of S. crispa extracts with increased antioxidant and immuno-

logical activities.
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Q31 Meyerozyma guilliermondii FMO. 2
(Fig. ). 2 QT4 ofel 299 4oha mung 913
T2kt (Lactobacillus plantarum KCCM 11322, Leuco-
nostoc mesenteroies KCTC 3718, Bifidobacterium lon—
gum KCCM 11953)& A}&-33it).
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pH+ pH meter”] (pH meter 250L, ISTEK, Seoul, Ko-
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acid(®) =2 3Htkate] AlLtstgltt.
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mL2] Folin-Ciocalteu's phenol reagentE
SA1Z1 F 7% NaxCOs 10 mLe} S/ 4
mLE FH7Fsla Aol A 90&1F WX A7 the- UV spec—
trophotometer(UV-1601, Shimadzu, Kyoto, Japan)& ©]
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DPPH #t]Z AA %< Blois(21)¢] W we} 10w =2
A8 MZ 0.4 mLel 0.4 mM 1,1-diphenyl-2-picryl-

hydrazyl(DPPH) & 1.6 mLE 7}8}o] 1023 w8 &

525 nmoll A FFEE ST oL ofelet 22 324 9
3 AT,

Electron donating 0.D of Sample

. ={100— X100
ability (%) ( 0.D of Control )

AESE Y RO

He gy 548 s AP FEL AFo] &F 170~180
g2l rat(Samtako Inc., Osan, Korea)S 32315 317 9
AL R 24~26°C, % 40~60%)01 A 78 AL (Sam-
tako Inc.)¢} ES F53] ¥l A3 AL, 1579 o
s Aol 4571 & AF o) ALgSIT AMEE B E

Candida smithsonii AY518521
Candida fermentati AY553853
Candida athensensis AY518523
Candida carpophila AJ508270
Candida inconspicua EF152417
Meyerozyma canbbica AY242177
Meyerozyma guilliermondii KR336835

Fig. 1. Phylogenetic analysis of the isolated
microorganism based on 18s rRNA gene
sequence of other microorganisms. The scale
bar indicates the 0.002% nucleotide differ-
ence.
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ettt v FAE 29 T8 F S s A Fig. 2. Change of viable cell counts during fermentation in S.
SA3AY. EE AL sy sEAEEEH49E] crispa extract with different microorganisms. Mean=SD (n=3).

L g 7 M guilliermondii FM2 & 14 A 744 =
=

83 & AMo|EF|Cln} IgE & =H st A N o] W g 5U7A] AFFT SIISFATTE M.
Ao A1gd A A T35 £ 24719 rate] A& guilliermondii FM2] 73%- 237} AP FE Ad471 5
AF sl &P AR 7] (Centricon T-42K, Kontron, 7Fele A2 ZFolW Aol EEssly] wliZel EEolH

Milan, Italy)oll 4] 1,000x g2 20%-3F A& Fa|sto] AR A g Al ASo] 4% o 7S
3} ). Tumor necrosis factor(TNF)-a, interleukin(IL)-

2, IL-107} immunoglobulin E(IgE)¢] sF&2 ELISA kit pH & Mz =X
(R&D System, McKinley Place NE, Minneapolis, MN, T TT 2 fAdoeg 77 Bas ZFolmAe pH
USA)E F9ste] AzxAbe] W wel S48kt 2 EeE v V)7 5ok 543 753’%% Fig. 33 7t}

ot Lo myT Bar 53 z
Yalge] Mg shee AFe o oF 100 uLE EDTA-
bottle®] ¥ % multi species hematology analyser G-OJ
. . --+- L. plantarum
(Hemavet 950, Drew Scientific, Waterbury, CT, USA)°l| 55 % -0 L. Mesenteroids

—a— B. longum
--x--M. guilliermondii FM

FRlete] Wiyt ks =A%)

pH

SHEA
 AFoNA in vitro BE L 39kE AR oY, in vivo
2 6WHE AldEk ittt A EH??_ E%ﬁz}g

e AT} F2o4d A2 SPSS 22.0(SPSS Inc.,

go, IL, USA) &7 Z238& o] &3le] 4 %Q(ANOVA

test)= 3lal Duncan® W% 7 % (Duncan's multiple range

test)S B3 95% AF FFolA YEeERNSIT

i

Znt W o3 2
2
= el
Mps =3
ol Aol Reld FHG} fAE kel Lolw A E
- _ © -+~ L. plantarum
%E‘_ jl]—?(c‘)] %‘ /kgﬂ"}l\‘ﬂ %ﬂ-% Flg 20” ]%E]'LH%—]‘:} 48}\12_].— ﬁ ---o-- L. Mesenteroids
4 MRS W21 9% YM Aol A 20 ookl ek 242t e
1%(v/v) FEstlen EFoml o & JdFede 00 | : : !
TFeA Gk ZEolwAl BEE Ax AF 27) AES ° 1 ’ ’
Fermentation time (days)
b g olf A vk #re] AEa) B2y gEow
= = . Fig. 3. Changes of pH and titratable acidity during fermentation
A 7} Lo WAl vk %] 3] = OO AFE .
dzpiey. ol Al et gl me ks A3 in S. crispa extract with different microorganisms. Mean+tSD
W AYT ARTE B BAHFAT ZEMAANA (@3),



4

seesol Al X

g7t e ugl e A& pHE 3.53~3.78% A&

st AY A9 dAS S YERAILE. L. plantarum__
2 2us 439 & dFEY pHY Fho] 7MY WRe
W, M. guilliermondii FM2 L. mesenteroides, B. longum
S AT AT v AEES eI gurd e
713k &<t pHE Frasty old] wks) Abe= F71st
dg Hol=u(18), EEoAS Last # A7
goll weh pHE 743tal FAEE F71she vkl e
W7F vebskek. pHel gkel 7 S L. plantarum
qEek AdFoA 7S l:';% FAE s Bylow, M
guilliermondii FMO.2 273 Ad o 4% ke

1974 A] L. mesenteroides, B. longum®.2 a3k 2
o} FAMSE A& B oy 5UAbol = 7Y W2 ghs YEr
1410413} FAHES lactic acid 51"310}71] g”‘i 3l7] i
7

ur

(¢}

=
7
Ly
a
2
S

) =%

mlo L o [ T
"ol mﬁ e ook bo['
L ol o

ll

E0s 8% U DPPH 2iC|z A7 &4
FolwA FEEI BaI(GY P9 T FFH

DPPH &tz &7 &45 Fig. 4l UrEPHO*\:‘r. Total

phenole BE #FoA wg drc % rejqo=
=2 S HGlow, ol HALA U]r‘jjr *”ﬂl‘“ sheFol
571 Ao B3g Kim¥ Lee(22)9] A5 23} I

St = Y] vl M E AT R oA oz
B 283 M guilliermondi FMO.2 g3k 213 Lo A
ooz 714 =2 #4s el e 75 1 2ol &

W 4 2ol FEEe] DPPH g d 475 e oF
249 AE2 H4g o), S G| Aslsh FAHA

dhE F 5 AZolA DPPH gdlZ 2750 F7hskdtt.
53] M. guilliermondii FM& th& 50| H]gte] wrg 7l
Wk 2u7bke] &7 4 (SF 48%)S wylewH, oo L.

6.232 60

W Total phenol O DPPH C
b bc
6.230 | 5 b E {50
D 1 40
6.228 | c
B 130

6.226
120

6.224 | 140

Total phenol content (ppm)
(%) Buibuaneos |eoipes HddA

6.222

— 0
Before L. plan- L. mesen- B. longum M. guillier-
fermentabtion  tarum teroids mondii FM

Fig. 4. The total phenol contents and DPPH radical scavenging
activities of S. crispa extract with different microorganisms.
Mean+SD (n=3). Different lower case letters (a-c) above the
bars denote statistically significant difference in the total phenol
contents (P<0.05). Different upper case letters (A-E) above the
bars denote statistically significant difference in the DPPH radi-
cal scavenging activities (P<0.05).
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Fig. 5. Spleen weight of experimental rat fed S. crispa extract
and fermented S. crispa extract. MeantSD (n=6). Different low-
er case letters (a,b) above the bars denote statistically significant
difference (P<0.05).
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Fig. 6. Effect of Sparassis crispa extract and fermented S. crispa extract treatments on TNF-a (A), IL-2 (B), IL-10 (C), and IgE
(D) in methotrexate-induced immunosuppressed rat. Mean=SD (n=6). Different lower case letters (a-c) above the bars denote statisti-
cally significant difference (P<0.05).
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M. guilliermondii FM<- ©]-8-3F 2o Al Li%% Fo

ol LY W S WO ratell Al W geFo]l EA U A2 M guillier-
HAASE FHAZ rate] U HE G S Fig. mondii FM2] @& 34 F A% riboflavine] =83t
7o) YERAIAE. o U W (white blood cell, WBC) Az s oo ek F74AQ1 AT Hasirial A
hepo AaFolA 510 K/uLe) e B9l otk MTXel Z} gy,
o3 WA S FHAAE B9 (NxT) 2.88 K/uL= ol o] Ang T EHoHALRRE e o
oH oz AT} L4o] /}i FEE L EIES 549 A M. guilliermondii FM ksl 2 W g F715
g APEFES Y o WET o]l St M e ZFolA HaE A A ~EHEZ &8 75T 3o
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