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Abstract

Dough fermentation characteristics and quality characteristics of bread added with different concentration(, 30,
40 and 50% against water) of submerged-culture broth of Fomitopsis pinicola mycelium (CM) were investigated.
There were positive correlations between CM concentration and dough pH(1=0.98), acidity(r= -0.88), dough thickness
(= 0.95) and dough strength (1=0.95). Baking loss rate was decreased with increasing of CM concentration. There
was no significant difference between loaf volume index and CM concentration (30~40%, but the index of CM
50% bread was lower than that of control. L* value of top crust in the CM 50% bread was significantly lower
than those of CM 0~40% bread, while the value of intemal fissue was increased with increasing of CM concentration.
In the CM 30~40% bread, hardness was lower, but there were no significant difference in cohesiveness, springiness,
chewiness and brittleness compared with control. Appearance, color, taste, texture and overall acceptability of CM
30~40% bread were similar to those of control. In the results estimated by cornrelation analysis, the increased pH
of the dough by adding CM allowed lowering hardness of the bread. By adding CM in bread, retrogradations
were delayed, and growth of mold was decreased during storage. In conclusion, the optimum concentration of
CM in bread which showed anti-diabetic effect as well as not dropped quality chamacteristics were 30~40%.
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o28E FE2H B-1,3-gluican2l), AW A (Coriolus
versicolor)2] Wi FAIA ZHE] &9 PSKER2) o] B
&3 gtk

AUEZE 8 X (Fomitopsis pinicola) & $-2vkeke) A}
AHAOR A27} glu k2 Yrgrle A Rgez
2ol WAP L o] F0), 2te) A/ EL 30 cm, FAE 15em
HE2 2 loln, WAl 2 S H¥o| A7) wrt
E8A U1 EEE o2 oG Byol UXd 54
& 7P g Az e dgangel ow
Aol AHgFIo) BTHR). o] WA AAAZEE 23 o)
3 TR UL T3.6784%4), WARAA 2EE =
2 7bed T FFL 456%2 B MM Fol wlsto]
O ol & AR gdEA dth4). E AAEL
o] ¥R wiF TAAE 2ol 2% H7}5}ked streptozotocin
oz g g g9 47 g9 Fago] nj$-
20 FAO 18R E EE F e BT d
2 AZZHL vl =S #8903 u uh2s).

uebd, £ oA s S 2hgE|wAl AL ul <
H-g o] & Ik 71T Wl AxzAL gYstuat
A7t whE wiso] UEEA 2 wol TAEA Wils
ZFAVetg ok

ME o

=

A8 2 5+ 732 H(Dachan Flour Co. Busan, Korea),
o] A E (Jenico Co. Seoul, Korea), A EHCJ Co. Ltd. Busan,
Korea), 4~ (Hanbando Salt Co. Ulsan, Korea), ¥-5-(Seoul
milk Co. Yangju, Korea), 22 ¥ © Y(Sevilla, Spain) L 1=
7R %AQ1 S-500(Union Co. Gwangju, Ltd. Korea)S A}-2-3.
Sk B4l wekel AZE SRR 2d40 2
A FHEFA 2AA AT wE%

FALH| uljotolo] x|

HE ZA HAFES YM agar HiX(26)90A =t Al
WjFste] &3 A7 F 5U AR A E AHESle] 102
7t A% v ket starterS 16 L, 7HAET 300 g, AlE}
150 g, peptone 0.1 gol] od AHF(120C, 30%), W2Hah wix)
ol 2%5 A HE, 30CAA AFE7E (10 cm’/min)
31 1097 Wi gstgith. o] v Fel-e NaHCOsZ pH 6.5
7HA) FEA17 F 37 9] cheese clothZ 75t AL ALE-
stk ol odAuje] MFALH FT-E 9.89 g/100 mL,
660 nmol| X 9] BEE 022, YFALELHEAY T
0.48 g/100 mLo] ]t}

Aol =

2lwo] A 2 Table 12] A2 Wi 2 AHW=3(27)

TAEFATTE I A A2 A6Z (2005)

o2 3Ych 13 HEQIT, & 80%)2 7087t %k &
540 g A 2338l A oS 23 HEABRT, FE V%S
4057t 3le] QB0 AEL2% 180T, 31L& 170°CoA]
3087 9ok

Table 1. Experimental plots and composition of materials

: ®

Materials M%)
0 30 40 50
Hard wheat flour 1000 1000 1000 1000
Yeast 30 30 30 30
$-500 15 15 15 15
Dried whole milk 40 40 40 40
Olive oil 100 100 100 100
Sugar 50 50 50 50
Salt 15 15 15 15
Water 630 441 378 315
oM’ - 189 252 315

CM: submerged-culture broth of Fomitopsis pinicola mycelium.

pH ¥ M
W5 15 gol] S/ 100 mLg 7hele] 2 33 5 30
< H]Ao| H3zlo] pHE pH meter(Model 720P, Istek,
Korea)Z, A=+ pH 820 o] 27]7}A] 444 0.1 N NaOH
mL & 73 F lactic acid %2 VERIT)

HiZo| L]

W0l Kyl 100 mL QAo ¥ 20 g8 Yol 13}
e 270, §% 80%2] LaA A 108 kAo 708
7HA] S en, 23 B EE 38T, FE 90%)4] 102
AR 40% B 3T

=R
ol F7] $AEE Bee S0 Pilo] Fatel Wg

T& T A2 127 Bl 3 AXR[F7] 4 E(%)
(B9 B - whe] TA) x 100 MEEANE AT

Loaf volume index

Funk 5(29)¢] "yl ot % 3 goje] & Zakd o2
A2 AUd Aeel Fol, 2AHNA v el 2
o, FUMAAN AA7A Y Do), FUPo2RE %20
A9 Zol B FAHAN 3N Dolg A7} 2

g FAAE 52 vw #E 23 st JEhfiQl.

a4
Aol Mozl o] A/44E Chromameter(CR-200
Minolta, Japan)E o]-&-3t] L*, a*, b*gtS ZA 3o}
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Rheometer(EZ test, Shimadzu Co. Ltd. Japan)E A}-83}c
HEEoj| A &= viscosity testZ %] 7](thickness) 7 & (strength)
2D E(viscosity) &, "ollA= mastication testZ AxE
(hardness), 7YI=(strength), -2-%/d(cohesiveness), T& A
(springiness), % ¥4 (chewiness) 3 7} 3 4] (brittleness) < &
AT, 24 23 -E road cell 500 N, speed 60 mm/min,
A& =] 20 mm, Z}o] 10 mm, probe No 14(viscosity test)
2 No. 24(mastication test) 2 s} th

&M

o] A7 =3tE30)¢t 530 HAYEG)E S5t
Ak F, T 7 @ BE A20x] JZRR F FaAelA
2x2x2cm A7IZ &g} 20 x 20 cm, 77 0.01 mme]
polyethylene film bagel] 4714 Ho] BEI T 207 lA]
AAASPAA 597t 7 E(hardness) 9} 23 o] ¥hE o] RS
< AF8Y T =3t %E rheometerZ hardnessE 2% 8}o]
A8t E=24 A2t F9] hardness/Zt 791 w9
hardness) x 100]f] €]3ste] 4F&51]Th

-

HA
o WA 4B BIE MBS A
A 080z Y8 Weadol date] 4, A4, o,
A, ZARAE, 228 A%, gehge 35 0@ )5
= 2 FEAQ 71SEE 97 scale (B2 ofF HrHl
), 40, 2F AT, AR ATHe), FA= 44
£ GTHEH), ORE FTHEH), BE FUOA), F0HH)
2 obF Erhoa)z Frtergk

o<l
O, 0|r

——

o

h

EAXz2

HSAALE ALe BE AL 3HEo R AYsie] 3
A EFHAE Jehllon, #5744 23+ #58
2 soe) BRAsh TEPA= eIk w94 A%
2 SPSS (Statistical Package for Social Sciences, SPSS Inc.,
Chicago, IL, USA) software packageE ©]8&(33)3}c]
Duncan’s multiple range test & t-test® 33} TH

di 3 1F

wZol pH % &=

HkEo) pHel AERSHE 573 Z 7= Table 29} Zth
CMe| 7ol BobdsE pHe golA| 1 Atee Yol
£ 2% Jehliglen, 30~50%% A71et S o 5.87~
5942 W27 580 Ho} B3Itk 30%3H 7k 2T 79
2 Zolg HolA) gdsirh e CM H7HtelA & 014~
0.19%2 th&79] 021%5t} sskew, 30% H7te= U
2o} 3 Aol HolA] il whEe) pHe &7

TEAE LohE @] Sajdat dedo] Hof wEe
Foloh o) FAo| & wA v, AYA] EE] EE
Soh WS 7k BfEo] 7P 2 pHe 55FToR
A ATH30). 2Bt AR TE 283 T 84
A & el Suske wee Ttske RS 25,
w5 B2 we} golsi ditH 2= pHIt 55
Hoh 52 Hle R B4l wste] kaqbydel won
& A-Fole BAHL S7ksht e /L dolAle
2 &9A AT,

PRIV

lo r

Table 2. Effect of CM" concentration on pH and acidity of dough

Added % of CM” pH Acidity(%)
0 5.80:003" 021+0.01°
30 5.87£002° 0.19+0.01®
40 5.91+0,05° 0.16:0.02%
50 5.94+0,04° 0.14£0.02°
DSee Table 1.

MWalues are meanz standard deviations of triplicate determinations, different superscripts
in a column (a-c) indicates significant difference(p<0.05).

el Sl

CMe} A7t 1, 220 EA] wi5e] Fuj vlAe 9%
& XA 2 7= Table 33 2t W52 F3]& 13}, 24}
TE EF 30% F7HelM tETEG £ gte e
ow, 12 @& YR 23 BE We] 2ujs} 2tk
CMe] A712 W5e] 5371 AX = #8782 Chung 5(32)
o] AN FEES WSl AUsIAS o W= 237t
E7ET F7HeIATe R ARSI T CM9) 3710l
olste] pH7E Eobx|(Table 2), A5 F&ol| &7 ¥4
o] HFol%x o|ge] Hse] 237} SiE A/4L pH
ool e W dde) &aid Soiek UGl
E Aoz Agdth

Table 3. Effect of CM” concentration on the dough volume
(/100 )

Fermentation Added % of CM”
step 0 30 40 50

st 302673973 322.71:806° 304.4245.13°  295.25:6.52

nd 282674862 307.344852%  291.32+7.56™ 292.68+8.77

“See Table 1.
alues are mean+standard deviations of triplicate determinations, different superscripts
in a row(a-b) and a column(A-B) indicates significant difference(p<0.03).

Blg=A SA
CMe] 71l mhE W2 57|(thickness), 7= (strength),
H E(viscosity) T #l&2A) Sl plA= I AR
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A= Table 49} 2t} CMA7}3ko] ol uwha} vkZo)
5719 =7t SUkete BEE Yelded, dEe &
o] HQl Aol & Holx] sirt.

Table 4. Texture of the dough added with different concentration
of CM"

Added % of CM" (xggyﬁ;ﬁm (Xl?)st:ie;ng;lcmf) (XI$§§'.;21§70H17)
0 1.76:0.08% 0.87:0.06° 023+0.02™
30 200:006° 0.98:0.07" 0.23£0.01
40 22140.10° 1.07+0.04° 021+0.02
50 241+008° 1.19+0.05° 0221001
1)See Table 1.

Values are meanzsiandard deviations of triplicate determinations, different superscripts
indicates in a column(a-d) significant difference(p<0.05).

*No significant.

Koh 34 W5 A& 2749 % e

= Frges

A el FAEAE ol Fe 8%01 EID%, °|= pHell w2}

AEe dFE L 53] pH 5.8~6.2004 71 kg3

AEdS Yo stgich 2 3ol CMe| Hrtz

pH7} 5.800 4 5942 Fopd o2 whEo] L 2R
FEE vF Aoz yAdn.

oz} dixo| Salstety SMato| AlalmA|

CMe] A7}t vh=o] Ee3)8}a] %Z‘X]E
A, i) Byl vise] 57, e 94 A5
BEFE PR E Lol gl *0*4-‘:#*-1% 636,} Az
+ Table 59 2t} CM9] Hrlekate] AABA(M=
pH(0.98), AH5(-0.88), = 7](0.95), 7+ =(0.95)0 A ArTAS
HER 23 (p<0.01), ¥HE2H] 9} HEot= F@Ao] ¢
Atk ¥hEe] pHE AFE(-0.92), ¥71(0.97) 2 7F%£(0.97)}
E2 480l AATHp<001). =, w59 579 7w 3H
A B8AF7E 092 4BAFE et

Table 5. Correlation analysis between CM" concentration and
each quality index of dough

Atributes pH  Acidity D"u‘r‘ngi’z) Thickness Strength Viscosity

vol
*k *k

Added amounts 098 088" 014 095" 095" 043

pH - 092" 02 097" 0977 058*
Acidity - - 052 09" 095" 052
Dough vohime? - - - 038 03 02
Thickness - - - - 0997 04
Strength - - - - - 039
"See Table 1.

>The volume was measured after lst fermentation.
Fp<0.05, *p<0.01.

8t3] 2} #1249 #6E (2005)

oz Hk=e] Fo Oﬂ JE= %‘—E‘i gke] 5719 A

3 AE 9FE Al A

o2 AtgHr

=71 £4&3 |loaf volume index
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Fig. 1. Effect of CM" concentration on the baking loss rate of the
bread.

USee Table 1.
Values are meanstandard deviations of triplicate determinations, different superscripts
in a column(a-b) indicates significant difference(p<0.05).

-9 Joaf volume indexZ &7 3k @54":‘ Fig 29} 2t}
CMe| HrteE R gz vagld o 5313 ol &
Ho|z] ek3kThFig. 1). o]t @4“: CM 7] R
237} 2 TR 5718 AFK(Table 3)9} Auts]= Ro

12
) 9 -
£ a a a a
=
S 6t
s
e
- 3y

0 . . .

0 3 50
CM (%)

Fig. 2. Loaf volume index of the bread added with different CM"
concentration.
l)See Table 1.

alues are meanstandard deviations of triplicate determinations, different superscripts
in a row(a) indicates significant difference(p<0.05).
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2 7ol wet pHo} o (Table 2), FR| 5ol 3
2 v|AT FA0) OMol 58 ThgAL 1 go] FobA
28727 FHE Aol BE JPEe o2 B

o] AlAb

W 4 L PEe] 43S 5HE A3he Table 63}
2. w2 A, W18 VEhiE Lghe aMg 37t
d9e e dadts AFS RA0H 0% F7HTAA
feldoz e g Jehigch aeht Wirzsel 7
$, B7hepe] Zote] wheh Eobdl whe A4 Uehich
Aol ok brgke xS ool Ak

wlo] P2 et t2Te felg0] giglot
brake A7kl F7lol mel obAl e AL Uehigl
o wel 438 ARel FHE A3 BF, o= FI
whgsie] AYE Aol 9% A Ching $GDE 3
WA F2ES B el Legho] A7Ps = Zvt0) of
2 Zadthn sgom, FAGTN PHE H7k 4
= $Y% APt RaHQe

Table 6. Color of the top crust and internal of bread added with
different CM" concentration

Addé%/[ % of Lr o "
0 413201107 12342033 16041054
30 4076:141° 12594035 16.86:0.70
Top crust b
40 30.19¢1.00° 12531046  16.16+0.49
50 3797+19% 12924051  15.40+067
0 68.98+150°  -166:0.18°  8.18:031°
0 60.86+226° 1641013  857+0.13"
Internal " X
40 71348237 1488015  871:0.33
50 71994135 -144:012  9.49:021°
See Table 1.

Woalues are meandstandard deviations of triplicate determinations, different superscripts
indicates in a column(a-b) significant difference(p<0.05).
No significant.

B AR

who] B A S ZAEE A3 Table 73} 2t CM9] 7t
Zro] oldlel wtel 7 E(hardness)e Fadhs A o
ElfQl ot 30~40% H7ke tETe Fo8d 2ol g B
o] x| gkskr}. ¥k A (springiness), 43 3]/ (chewiness) B 7f
Z A (brittleness) & 74t A Uehigloy, A&
(strength) 9} 8- 4J (cohesiveness)-& 7 7hgol] M2 F-94
2l Ztole YA} g3ttt o] Zo] CMe] H7tel o3}
wo) Aw, 7w, 34, 984, 484 2 AR 5ol
Z2dE BES B AL CMe FA o] Aol A
@9 A& 7t & ) 0|5 AR Felep| ks oY
Z72 HkEo] pHy) Eolxl & Az #Ho] Y& LR
FZdrh

Pomeranz 53902 2]0| MR8 73t WA o] 73
7} gt sl o ol FFele] 8o <%t galet
&3tk &, Chen ST AMHZEE F2¢ 2ol 7ot
AER2Z A7ieh WA Fdst 4ZE AAeH o523
ZFHT} 2o]Af 7ke] FZzhgo] 2|3k “weak dough”
& FAsly] Wl Sk

B5AUA

CME 713 W] #5A 42 971 234E Table
87t 2t} Wo] %3, e T @ Yl i 7T
CMe A E 40% H7H7)F dizT 3 8 A7 eg w7
A7FE AT Aol g 715 wE H7Hge] ot =
e radhe A% HIlou, 30~40% H7he tE2T et
frelidel guiet @Ak 223l i 7]15= A 30~
40% H7tte WETG FoAA 2ol & Mol gt
FHAQ 71229} ol i 715EE M} 3l we
oAl Aol 7k gt

oldel Az, e Ao Hee Bolw OMel HA
B 30%25) 13 30~40%F M7 A, o] #eA
F4o] AT st ol A F8o] ZhiEch.

Table 7. Texture of the bread added with different concentration of CM"

Added % Hardness Strength Cohesiveness Springiness Chewiness Brittleness
of CM” (<10°dynefcr) (<10°dyne/cm) (%) @® ®
0 1294005 081:004™ 68.02£2.23™ 79.82+2.79° 44438238 32.95+1.46°
30 1.22:008° 0.77£0.05 65.69£2.45 75431272 41.3942.19" 29.92+1.19°
40 1.21:0.06° 0.76+0.02 64.43+2.29 72.5242.54° 40474253 2890191
50 1.17£0.04° 0.75:0.03 68.14+2.70 714542.84° 10.10+2.48" 28.85+1.40"
USee Table 1.

MValues are meantstandard deviations of triplicate determinations, different superscripts indicates in a column(a-b) significant difference(p<0.05).

"No significant.
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Table 8. Sensory qualityl) of bread added with different concentration of CM?

ﬁ?d&? Appearance Color Taste Flavor Texture oA’
0 6.08+0.24" 6.531034" 6.25£0.29™ 5.9840.35° 621038 6224026
30 5.75+031° 6.43+0.24° 6.20£0.36 5854033 6.15£030" 6.17:0.29
4 673035 6274034° 6.11:031 5674029 6.12:028" 6.15:0.30
50 5.74+0.39" 5.83:0.29" 6024028 5.114037° 591033 6024036

USensory scores were evaluated from dislike extremely(! point) to ke extremely(9 points).

*See Table 1. OA; overall acceptability.

“Walues are meansstandard deviations of 50 panels, different superscripts in a column(a-b) indicates significant difference(p<0.05).

INo significant.

o

=T o ZEX|FE2H 2HA
CMe] #7} % wEe) FAAEEH 2 ¥31)% %
F 2 F(loaf volume index, “E}@% o) Lzt A% 2 23/A
ol 713 %)3te] AAAE B3 A= Table 99 2}
CM9] H7}hFe 89 loaf Volume index(LVI)$}= A4 o]
wiokon} 7 =(-0.88), THHU F2(-085) 3 W A
L*Zk(-0.62)2 £ B84 S WA TH(p<0.05).

Table 9. Correlation analysis between CM” concentration and
each quality index of dough
)

Attributes LvP L Hardness” 0A?
Added amounts 0.50 0627 088 085"
pH of dough 0.58* 065 085 086
Dough volume®  -0.08 037 0.06 044
LVI 037 020 020
L* 0.64° 0.63"
Hardness 081’
?See Table 1.

he volume was measured after Ist fermentation,

LV, loaf volume index, L top crust, Hardness; bread, OA; overall acceptability
(See Table 8).

7 p<0.05.

Z9] pHE LVI(0.58), L*3(-0.65),

2 %JAOJ 715 =(086)% 2 UE
Atk

W AZ o] L*ghe 2 =(0.64) 2 THA 715 %(0.63)},

wo] A= TEA 71a=e) o] AFH08D)S FERAITE

ol XPC‘I’*"

=odEg Mol o) QS doli ] 95
20°C °ﬂ *1 AHA w3z ¥WsE A Ads
Table 102} 2t} A% 294 717 Arls=ded e f<
Q] Aol HolA] gtort, A% 3UdRFE h2THT
30% A7l R w3 =E FAI8H 2™ 30%2 40%
H7EE Atolell= Atol 7t flSdTt ol2 3 A3 Lee 5(36)
o] 4o\ Al (Lentinus tuber-regium) 242 A 71351 whoj A

LE=

Table 10. Changes in retrogradations degree of the bread added
with different concentration CM" during storage
(% of control)

Storage days at 20°C

Added %

o cM 2 3 4 5
0 123265581 190715818 2259265367 253204708 3M32:9.15°
0 829N INITH mS3996” 237916100 27004890
0 L446720  ITLI3831  20491895°  22880:097  26907:997
S0 354743 1739900  21138:838° 25311847 262304700

See Table 1.

No significant,

MNWalues are mean+standard deviations of triplicate determinations, different superscripts
in a row(a-b) indicates significant difference(p<0.05).

A7Vl TS w3y} EA 5 e A4F olakth
>3he 33t ARYARRE ERATL olEHoEA Y
Ehte EA72 WA o Ao FEEE pH
e 7, 2272 5ol mEh 2 AR 4
A N3, B Agolr CMe) H7tR =57} A dE e
#3e pH 453 o] e Aoz FHE0

M 7} ] A% 5 F30] o] TP =S A
ZIRs Table 117} 2k F=rt S7Hgel whel F30] v
o) QY7 AR sk e, 79 30~40%
7HE A% 3EARE Fgolrt 2SI o, 40% ]
A7FelA dz279 o8 2ol eI o] &

Table 11. Changes in number of mold spots of the bread added
with different concentration CM"
(Numbers /1 package: 30 g

Added % Storage days at 20°C
of CM” 1 2 3 4 5
0 - - 075:0.09"?  557:020° 10.2020.48"
30 0713007 5371015  9.42:035°
40 0.15:0.11" 4211013  635:024°
50 213:011°  323:037
DSee Table 1.

MWalues are mean+standard deviations of triplicate determinations, different superseripts
in a column(a-c) indicates significant difference(p<0.05).
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& wike wel pHitolo|N & ZAztols] Bk CMof
149 B34 B4 % e AR o ol
delele Ao A7/t aE

o

2 %

U 2 AL FAR s FACM)E o] &3 A
st H7VH30~50%)°) e wi=e] TE 9 whe)
Qo] mIXE FTFE 2ABIATE CMe] Ho)aa) vt

1A E(pH, 4, =51, ¥, 4= € HE)
o] TS A3 A7 CME ¥=e] pHE B9 o
A k] 7] 9 AEE ol v ARE A
ok 37t wet 57] EHES Hotel wet 7HAstg o,
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