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Effects of the Extracts from Gyrophora esculenta and Coriolus versicolor judae
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Abstract

The functional food components from various Basidiomycota were investigated to improve human intestinal
microflora, especially associated with obesity. EtOH extract from Gyrophora esculenta fruit body and Coriolus
versicolor judae mycelia showed antimicrobial activities on Eubacterium limosum, Clostridium perfrigens,
Clostridium paraputrificum, Clostridium difficile and Clostridium ramosum, and on Bacteroides fragilis,
respectively. Although the 80% EtOH extract from G. esculenta fruit body and hot-water extract from C. versi-
color judae mycelia did not reduce weight of the rats in the high fat diet, these extracts showed stability at
high temperatures and at wide pH ranges. In the rat group of feeding 80% EtOH extract from G. esculanta fruit
body, Bifidobacterium spp. were increased and Clostridium spp. and Eubacterium spp. were decreased compared
to the high fat feeding group. Also sensory evaluation was carried out for the development of prototype drink
product. These results demonstrated the possibilities of C. versicolor judae and G. esculenta as a functional

food components to control intestinal microbial flora.
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(Potato Dextrose Broth, Difco Laboratory, Detroit, MI, USA)
200 mLo (F)vloleetolZ oA B3t Y= Coriolus

versicolor 75 5%(v/v)E %3%3}4] shaking incubator

Ao AEe) g vAE g 821

Table 1. List of the tested mushrooms

Scientific Korean
1 Lentinus edodes FaHAl
2 Tricholoma auratum g ol H Al
3 Pleurotus eryngil Aol Al
4 Pleurotus osteratus o =gt H A
5 Gyrophora esculenta Aol Al
6 Coriolus versicolor A HA
7 Tremella fuciformis EolHA
8 Pleurotus abalonus AEge A
9 Flammulina velutipes oA
10 Agaricus bisporus oAl
11 Ganoderma lucidum AW A
12 Phellinus linteus Al

13 Agrocybe aegerita HEF o HA

(SI-300R, Lab. Companion, Daejeon, Korea)l| 4 30°C, 150
mpml 2 49 Ft # S & o] & WFIL(4C)oll HAstA
AFE-SEA T S Aol A A = A abgkeru (4l
el A 91200613k Axste AE-EFSAT

AE 7F

B A B2 A B (Korean Collection for Type Cultures,
KCTC, Daejeon, Korea)o| A Eubacterium limosum KCTC
3266, Bacteroides fragilis KCTC 3688, Clostridium per-
frigens KCTC 5100, Clostridium paraputrificum KCTC
5331, Clostridium difficile KCTC 5009, Clostridium ramo-
sum KCTC 3323& #4ol AH&stdth. #F5 RCM
(Reinforced Clostridial Medium, Difco Laboratory)oll 3%
sted 37°Coll Al 244171 33] & 7] Ath vl gste] A&t

A2 M=

HA TAAZEE F&AAES FE317] 9 244
& v gFAS filter paper(Advantec No.2, TOYO ROSHI
Kashia, Ltd, Tokyo, Japan)® o33} A} <} ujj okof oA
< EY3tAtt AT AdrrE a2 e E 80°CelA
12A17F A %3t blender(HR-2870, Philips, Amsterdam,
Netherlands)E #2] & A 10 goll & &9)<l 80% il
23 /S 200 mLS 24 H718bed shaking incu-
bator(SI-300R, Lab. Companion)E& ©]&3}4 60°C, 200
rpmol Al 3A17F 23 & AR (HEHF dAEY 7],
2! model Union55R, 3000 rpm, 10¥8)3}e] A58 3142
FZ 7] speed vacuum(EYELA CCA-1110, Tokyo Rik-
akikai, Tokyo, Japan)< ©]83te] F=3IAch AAA =
AR 2 2 55 Y g e R &5 9 5535}
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TEF AR E 30% DMSO° 500
mg/m A1E2](10,000 rpm, 5 min, VS-
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well platet-& o]-&3F vy E2] A A& S5 96 well
plateell RCM broth 100 L& #3}31, 30% DMSO=Z =91
HAAEF F5 ARE 15 75 37 uLE @A 345k on
10° 52 349 7 100 uLS #5389 B. fragilis KCTC
36882 24A|17Y, E. limosum KCTC 3266 36A17F B¢k & 7]
Hj) 2k 4 2] (ANOXOMAT WS80, Mart Microbiology, Lich-
tenvoorde, Netherlands)oll 4] 37°Coll A v &3k & 650 nm
N OD #*s S8t s Ao 2 ASAN & (%S &
A3 ATHA7).

Inhibitory percentage (%)=

(17 24 hr sample O.D.—0 hr sample blank O.D.
control O.D.—control blank O.D.
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(ADVANTEC No.8, TOYO ROSHI Kashia, Ltd, Tokyo,
Japan)dl 500 mg/mL F%9] WZS 30 pLy B3] A
Z5 o5 -8 iR o] FFA|7|AL F 78] X el A
37°Coll A 48A17F F<t vl 3 paper disc FH ol A H=
AL A B AY F5E F<38FaL Vernier caliper(N10,
560-110, Mitutuyo, Kawasaki, Japan)& 3 =712 =A3}
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River Laboratory Inc., Wilmington, MA, USA) 327}&] &
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EAHEA(ANOVA) 3t¥eH, Al 3t =)o) 9
5+ Duncan’s multiple range test® & H 1l #2493}
THp<0.05).
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Fig. 1. Antimicrobial activity of edible mushroom extracts
against Eubaeterium limosum. Sample numbers in Table 1.

150 4

- 80% EtOH
-= Water
100
(]
o
]
S 50
<]
g
o
L o4t e —
o
2 12 s ¥ 10 n 12 b
£
_50 o

-100 -
Samples

Fig. 2. Antimicrobial activity of edible mushroom extracts
against Bacteroides fragilis. Sample numbers in Table 1.

Table 2. Antimicrobial activity of 80% EtOH extract from
Gyrophora esculenta fruit body against microorganisms

Microorganism” Clear zone (mm)?
Eubaeterium limosum KCTC 3326 13+0.787
Bacteroides fragilis KCTC 3683 ND?
Clostridium perfrigens KCTC 5100 15%£0.35
Clostridium paraputrificum KCTC 5331 17+0.82
Clostridium difficile KCTC 5009 14+0.04
Clostridium ramosum KCTC 3323 12£0.05

YFinal cell concentration for each bacterium was approximately
1.0x10° cfu/mL.

9500 mg/mL of extract was absorbed into paper disc ( 8 mm)
and diameter of clear zone was measured.

PValues are mean+SD (n=3).

“Not detected.

2 8-S YA FEFEES 20% °)5te] v
8-S etk T8 o), dldo] WAl E5 FF
B2 F limosumo| t3led 60%¢] FFHS Byt A
A dee F2E2 579 B fragilis®] H5S 60% o]
SRAANZA, BolMA dFFEE, Fo], HEF] HA o
g& FEELE B fragilis®] A5 SIAANAG

96 well plate methodS &
80% o¥e FEE 2 67T th3t paper disc method=Z
=43 At Table 2, Fig. 301 Yebl Aok AolMAl 80%
NEE FEEL C paraputrificum KCTC 53319 A% ¥

(d) Clostridium difficile

(¢) Clostridium paraputrificum

Fig. 3. Antimicrobial activity of 80% EtOH extract from
Gyrophora esculenta against E. limosum and Clostridium
spp. @ Control: 80% EtOH, @~ @ 80% EtOH extract from G.
esculenta fruit body.
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Fig. 4. pH stability of 80% EtOH extract from Gyrophora
esculenta fruit body against Eubaeterium Ilimosum. O
Control 1: 0.1 N NaOH, @ Control 2: 0.1 N HCI, ® pH 8, @
pH 4, ® pH 2.

. 1:1_1-4/&-1 .

Fig. 5. Heat stability of 80% EtOH extract from Gyrophora
esculenta fruit body against Eubaeterium limosum. ® Control
1: not temperature treatment, @ Control 2: 80% EtOH, ® 121°C,
15 min, @ 100°C, 10 min, @@ 80°C, 10 min.

Table 3. Effects of extracts from Gyrophora esculenta and Coriolus versicolor on body weight gain and epididymal adipose

in the rats

Weight gains (g)

Groupsl) — - - — -
Initial Final Gains Epididymal adipose

Normal 222.83+7.22N5 347.66+6.56™° 124.83+6.83"° 6.14+1.50™

High fat 230.50£3.72 368.83£9.70 138.33+6.71 8.93+1.06

GE 238.33£8.31 390.16 £23.47 151.83+15.89 11.69£2.53

CV 232.62+9.23 398.16 £25.02 165.54+17.13 10.74+1.30

YUNormal =normal diet group, High fat=high fat diet group, GE=80% EtOH extract from G. esculenta fruit body, CV=Hot-water

extract from C. versicolor mycelia.
PAll values are mean+SD (n=8). ?Not significant.
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Table 4. Analysis of intestinal microflora in the rats fed with
extracts from Gyrophora esculenta and Coriolus versicolor

Group” (CFU/mL)
Normal High fat GE CvV
Enterobacteriaceca 1.3x10" 42x10% 27x10° 4.8x10°

Microorganisms

Bifidobacterium 41x10° 40x10* 52x10" 57x10°
Clostridium 6.8x10" 85%x10° 88x10° 5.0x10
Staphylococcus 10x10° 21x107 88x10* 3.3x10°
Eubacterium 19x10° 25x10° 1.0x10° 1.9x10°
Bacteroidaceae 29%x10" 36x10° 36x10° 39x10°

Yeast 28%x10% 29x10® 63x10° 1.3x10°

UNormal=normal diet group, High fat=high fat diet group, GE
=80% EtOH extract from G. esculanta fruit body, CV=
Hot-water extract from C. versicolor mycelia.
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o, %4 AolHA 011%% —7—%%4 7§—°r, Clos-
tridium spp.$} Eubacterium spp.©l thate] =& 3aes
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Table 5. Sensory evaluation of liquid culture Coriolus versi-
color containing 80% EtOH extract from Gyrophora escu-
lenta

Mushroom Sensory score
(%) Color Flavor Taste Overall
0 5.00° 5.00° 5.00% 5.00°

3 6.00+0.92° 6.33+0.72™" 453+0.96* 5.90+0.91

5 493+1.43" 546+1.30% 4.86+2.13" 523+1.43"

7 453+1.80" 4.93+157 6.00+1.45" 501+1.42°
F-value 991 0.69 1.47 4.37

Any means in the same column followed by the same letter
are not significantly (p<0.05) different by Duncan’s multiple
range test.

PNot significant.
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