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Dietary Fiber and B-Glucan Contents of Sparassis crispa Fruit
Fermented with Lactobacillus brevis and Monascus pilosus
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Sparassis (S.) crispa is an edible mushroom abundant in dietary fiber and B-glucan. The aim of this study
was to prepare extracts and residues of the fruit bodies of S. crispa fermented with Lactobacillus (L.) brevis
and Monascus (M.) pilosus and to measure the remaining dietary fiber and B-glucan. Dried powder of S. crispa
containing 64.4 g/100 g total dietary fiber (2.6 g/100 g soluble and 61.8 g/100 g insoluble dietary fibers) and
24.0 g/100 g B-glucan was used as the starting material for the extraction. Raw and fermented S. crispa were
extracted with hot water and three kinds of aqueous ethanol (50, 70, and 90%, v/v), respectively. A hot water
extract from S. crispa fermented with M. pilosus had greater soluble dietary fiber content (19.3 g/100 g) than
that from raw S. crispa with 14.6 g/100 g soluble dietary fiber or that from L. brevis—fermented S. crispa with
8.2 g/100 g soluble dietary fiber. The yield of the extract was 16.6% of intial weight of dried S. crispa. After
hot water extraction of S. crispa fermented with M. pilosus, residues containing 90.5 g/100 g total dietary fiber
(1.3 g/100 g soluble and 89.2 g/100 g insoluble dietary fibers) were obtained, and the yield was 69.6% of intial
weight of dried S. crispa. The residue (31.0 g/100 g) contained more B-glucan than raw S. crispa or M. pilo-
sus—fermented S. crispa (24.4 g/100 g). The resulting hot water extract and residue from S. crispa fermented
with M. pilosus would be suitable for use in preparing liquid and powdered health functional foods, respectively.

Key words: Sparassis crispa, dietary fiber, B-glucan, Monascus pilosus, fermentation

ME

L& o)W Al (Sparassis crispa)S NFE WA 2 (Aphylio-
phorales), 24| X I Sparassidaceae), Z4o|H A&
(Sparassis)®ll &3h= 28 Alolth 2= F
AC~NF 7 %47), do]2E cauliflower mushroomo] 2kl
Hae=d o]l AAA7ZF 10~25 cm Z7]9] | F
Sta lom MAHo R G e NS Hi 1Y
O]‘ﬂr(l ZFoIHAL =t dB T, B, &

X vt T°ﬂ’\1\_ 5~9¢o] A2
ELXJ Z71v 2FE 7 THA DA F2 7

AR ATH2).

oW Ae HoldR7t FHsm 53 ¥

-13-A%oz AZ" FHd wE-16-Z2% <

o 2 ro &

e

*Corresponding author. E-mail: bae@hknu.ac.kr
Phone: 82-31-670-5151, Fax: 82-31-677-0990

ZF(B-glucan) 9] o] A& 7}%5— WAl 2o A
A 7] y&o FFU3), FHol4), FI=05), I
6) 5] theket AYEES UEPATL ¢ quq o)\];], o] u

EARTn RaERe, Gebd Eoom AL o 4

Y24 ¥ A7 eAF &A= NEE 5 e 7HeAdel

olH A 9| L%'ZHHH 2 AF NS FE L2

2 o}t U E ZEo|nAl x}alx

i

EEE o] gate Az & A 2 By
2Eo] FE FEHIL Jo o592 UF
AF B2 FYE AFelth A2 Fulg

A A7 e FH ZEouH 228
T TaR 5o T AEs Axste



O
Ak

e
ot
ofy

1 Fad TR

i

>
ol

F7] A&t o o] EEolH Al o] &7]&e]
o}z wm|m3 Aol u:]-a}/q ZEo|HAlE AAA
7W74A] A EF AR NEE] HsiAe £l
e Aol B-glucand] a&2Y F=
J/P% oA dojAl= F4HEQ] FHAH(residues) S

Uy, g 71E AES Vede 2
Iro] &g 3}t

o] 3% AL o]Q_o].o;] Z

PR A 2
i) ER =
o 4

ok
NIN'

@ b
(g = e 2 o 1o o i
fol o, ft
r1r S
Lo OFO
ok
= rll‘
z

PR

o %
>

fF 1o o op o ot
=
2

30 ot > O koo &

N7 F 3le Ao daun.

et E Aol A= FEolm A o] 8IS SAA
717] f18te] EFoIMAE FAbd I TS ol &ste] &
a3 ¥ Aot £84 ABEE FIEo FEEH WS
Azxstar WA A23 BEZ 747he] FEEH AR 4o]
%9} B-glucan®] FFE vl wAste] FF A37%4
2o} 7 AFE AR 2 o8 ThedS Bk o
aiu}.
ME X S
M=
& AR AR —;ﬂ%olﬂw Z}*E!iﬂ% (F)3htute] 2 =

B a 2 9% Az

AREE ARSI ’401 R ’5101] AHE-H total dr
etary fiber assay procedure kit(K-TDFR 03/2009)2} B-
glucan &3 E4ol AF2-H mushroom and yeast beta—glu-
can assay procedure kit(K-YBGL 04/2008)= Megazyme
International Ireland Ltd.(Wicklow, Ireland)ol| 4] 34
o}.

RO =
B8-S AxsATk ikl TR S, AR 500 goll SF
F5LE 7}-8}04 LT F 120°CAA 20*#—1 7}01 At

bacillus brevzsb F HjgFA ] 3% = EE dzﬁ}@l 38°C
ol A 24A17F v st HEES AT T HE
A9 nHdetn AFGEEH Ve F 04-?%‘01]/‘1 A
33t Monascus(M.) pilosus IFO480& AF-&3t4th 5 L jar

fermenter(Fermentec Co., Oksan, Korea)ol] Z40] x4 A

oAl FEE3

RAke] Aol et et 29 P 1741
300 g} /5 3 LE 718t @8 & 121°Coll A

2087 7+t *a‘i‘%}%i‘:}. 7}%‘%3 A s A=t PDB
(potato dextrase broth, Difco Laboratories, St. Louis, MI,
USA)oI A 25°Coll A 58 5-<t Al 3t M. pilosusE % Wl
okell o] 296 =FE O T ;g}_o}o:] 25°Co A A A3 mRHEtAA

TU%E W] EES AZSAL. FAFY FRT B
aEe 27 383 Axshel AR SR

g T/ 500 mLE
2 100°Coll A 6417+
Whatman paperS ©]
MNZ e 34

<
=
S EA $3E F FAARAD 22

WA 48A)17F B¢k FE3 T 749t Z kA F o)A Whatman
3t o

L FEZAE S L AETS

du X
o ok
i
£

23} micro-Kjeldahl

HFo AR AZX THF 100 g FHo = Y
E(FR) FHF2 AIFE 100 g FolA S8, =
w A g ool Vs F AlolA
Qe FoF FAEATH

M
i 42

N O HO"

o=
ofr
)

iﬂ% ox

e
off BN -
)

i

o oo & ¥ o BN o T

to >4

£ w

20[M7 24
HA A 89 84 2ol B84 2oldf 2 & 4
ol df TS AOACHUD ofste] £33t A= 1
gol MES/TRIS &%-84(0.06 M MES, 0.05 M TRIS, 240C

oA pH 82) 40 mLE 7}8tal wukste] FE3] E4kA 171 &

yaa a—amylase 50 uLE 7}atth. 95°C water bathell A
4087 wHkel & e e 60°Ci 2+ 11 protease 100 uL=
W3 3087 wheEtlth 2 & 0561 N HCL 89 5 mLE
40~472 Z73}3 amyloglucosidase 300 uL



1742 P - AT - FIE - A S

70°CS] & 10 mLE m He T A Ho)e 0191401] 55 71
ZAE THA] 90% ethanol® acetone?] =0 2 Z+z: 15 mLA
23] AHg & FAE SAsIAT o] At A ZHALe] 3
s 9 AdESs et B8A Aol TS Tk
o} 9bA A& o del= 90% ethanol 200 mLE 713lar 60°C
oAl A 1A17F Bt AX St JHAES PN TREE
ol A7 FEldH 72 A3 & A= 909% ethanol
3} acetoned] 2 & ZHzF 15 mLE 23] A3 & ZA=
ZA3 AT o] ALl A AL SR Gl A Ers 2)
3te] 84 Aoldf TS T o]FA FHE £§
/kg é]o]/‘\jO “6}31:4,], _/':_Q_/H /\]O] 40 “61—3]:0 ‘Cg-o}ai 7;‘
A FFS Tt

B-Glucan &2t 24

WA A|E9 B-glucan 3% mushroom and yeast be—
ta—glucan assay procedure kitE ©]-&3}e] =43t} A
F 100 mgel 37% HCI 1.5 mLE ¥ 30°C water bathol] A
4587 wHkek & 33 S/4 10 mLE 7F8kal 100°C water
bathol| 4] T}A] 2A)17F W REEIR T o] B2 RS Ale o 7 A
3 & 2 N KOH 10 mLE 7}8te] £33t
0.2 M sodium acetate buffer(pH 5.0)5 7}3} 100 mLZ
483 F AAE1,500x g, 108)3+e] A5 AS AATh
A5 0.1 mLY exo-1,3-B-glucanase(20 U/mL)+ B-glu-
cosidase(4 U/mL) €9 0.1 mLE 7}skar 40°C water bathell
A 60E7F v A AT o] Whg- o] GOPOD(glucose oxi-
dase/peroxidase, Megazyme) A|2F 3 mLE ¥l 40°Cell A
2087 WHEAIZ & 510 nm FFNA FHEE S43HH
total glucan 39| A4kol] AFE3FH T T3 A1 B 100 mg
o] 2 N KOH 2 mLE %1 ice/water bathol A 20%7F nlyk
33t} o] ¥kl 1.2 M sodium acetate buffer(pH 3.8)
8 mL$} amyloglucosidase(1630 U/mL) +invertase(500 U/
mL) €% 0.2 mLE 7}3F 40°C water bathell A 30&3F
Hhet & AAEZ (1,500 X g, 108)31e] F5qS AT
S 0.1 mLo| 0.2 M sodium acetate buffer(pH 5.0) 0.1
mL$} GOPOD A]¢F 3 mLE 231 40°CollA] 2087t WHS-A]
71 & 510 nm A A EFEE =43} a—glucan 32
o Al&3slAt. =49 total glucan® a-glucane] &%

] ;o‘_al— oﬂ

2 o M

=& BFE29 glucose &N (1 mg/mL)S GOPOD A] %3}
i3 A171 gk A o] FFEE o] &3t 42t 3 (g/100 g)
oz ALsIA Y. B-glucan 32 total glucan ol A

a-glucan #FHS wjE o g AXSIAT.

SHME

E A48 SAS(Statistical Analysis System) software
package(SAS 9.1.3, SAS Institute Inc., Cary, NC, USA)E
AHEsle] AAIEHA T EE APe 23] vHE AA|E % o

Table 1. Proximate compositions of fruit body of Sparassis

crispa (g/100 g)

S. crispa S. crispa
Parameter S. crispa fermented with fermented with

L. brevis M. pilosus
Moisture 3.7+0.0Y 49+01° 10.2+0.0°
Carbohydrate 24.1+0.2° 19.6+0.8° 37+1.6
Crude protein 3.9+0.4" 49+0.0° 6.6+0.7°
Crude fat 0.8+0.0° 1.1+0.1% 20+1.1%
Crude ash 3.1+0.0° 3.4+0.0° 3.1+0.0°
Total dietary 64.440.2" 66.1+£1.0° 74.4+1.2°

fiber

PMean + standard deviation (n=2). Means with the different let-
ters (a—c) in the same row are significantly different (p<0.05).

A © 2 Duncan’s multiple range testE ©]-&3}o] 5% 2]

FollA £t

UHtM S Bt

Azxe ZHoMA A9 dEF HaE] IvHgE
FEFs A5t M2 vlw st th(Table 1) ZdoHA ¢
=94 EEE BT FE Aol A/644~744 g/100 )= o] F
oA UATh E3] T HE WA(T44 g/100 g)2 BA

HAE(64.4 g/100 g) T 2k HE HA(66.1 g/100 g)oll H
A FoH 02 (p<0.05) =2 F Aol FHFS e
Aot 2y frabdt EE WA F Aoldf dFe WAl

A= FoHd Aol7h gl E1r ?"{{ ES
HLEE-’] grstE ke 37~ g/100 g, 2T g

2 39~6.6 g/100 g, =A% FaF —8— 0.8~2.0 g/100 g, Z3]&
e 31~34 2/100 g, & FF2 37~102 g/100 g =

LHERs T

d

MolM7 =4 % B-gucen

AzS £HoIHA AAA o] BT BEES] 2ol df
zZA 7 B-glucan 3HeFS Table 201 YEI T B4 9
o] F Aol F 96.0%7F B84 Aol HdFE 5o
AAIL FAkt E HWAY T TE HAAME B84
2 o] 7t & A olad 2] 96.7~96.8%S AR o]l

Table 2. Dietary fiber composition and B-glucan content of

fruit body of Sparassis crispa (g/100 g)
S. crispa S. crispa
S. crispa fermented with fermented with
L. brevis M. pilosus
Dietary fiber
Soluble 26+0.2% 2.2+0.2% 2.4+0.1%
Insoluble  61.84£04"  639%0.8" 72.0+£1.1°%
B-glucan 24.0+0.1° 21.9+£0.7 24.4+1.8°

PMean + standard deviation (n=2). Means with the different let-
ters (a,b) in the same row are significantly different (p<0.05).
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Fig. 1. Yield of extracts and residues from fruit body of Sparassis crispa. Values are mean= standard deviation (n=2). Means
with the different letters (A-D) are significantly different depending on the extraction methods (i.e. hot water, 50% ethanol, 70% ethanol,
and 90% ethanol) (p<0.05). Means with the different letters (a-c) are significantly different depending on the fermentation methods
(i.e. S crispa, S. crispa fermented with L. brevis, and S. crispa fermented with M. pilosus) (p<0.05).
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W S. crispa W S. crispa fermented with L. brevis
M S. crispa fermented with M. pilosus

Fig. 2. Dietary fiber composition of extracts from fruit body
of Sparassis crispa. Means with the different letters (A-C) are
significantly different depending on the extraction methods (i.e.
hot water, 50% ethanol, 70% ethanol, and 90% ethanol) (p<0.05).
Means with the different letters (a—c) are significantly different
depending on the fermentation methods (.e. S. crispa, S. crispa
fermented with L. brevis, and S. crispa fermented with M. pilosus)
(p<0.05).
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Fig. 3. Dietary fiber composition of residues from fruit body
of Sparassis crispa. Means with the different letters (A-C) are
significantly different depending on the extraction methods (i.e.
hot water, 50% ethanol, 70% ethanol, and 90% ethanol) (p<0.05).
Means with the different letters (a,b) are significantly different
depending on the fermentation methods (i.e. S. crispa, S. crispa
fermented with L. brevis, and S. crispa fermented with M. pilosus)
(p<0.05).
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Fig. 4. B-Glucan content of extracts and residues from fruit body of Sparassis crispa. Means with the different letters (A-D)
are significantly different depending on the extraction methods (i.e. hot water, 50% ethanol, 70% ethanol, and 90% ethanol) (p<0.05).
Means with the different letters (a—c) are significantly different depending on the fermentation methods (G.e. S. crispa, S. crispa fermented
with L. brevis, and S. crispa fermented with M. pilosus) (p<0.05).

AL Aow JhEnt of @t 84 dgee oA =Adk= B-glu-
oA AdA S AEF BEES] F2 F 2 WAL can®] FZol AFHHo|A] B HAow FEHUG
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