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The noodles was possible to manufacture by the mushroom powder if the water
content was adjusted.

When the sclerotia powder with 50~60% instead of cereals carbohydrates was
fed to SD rats, the formations of hydroxyl radical(OH) formation, hydrogen
peroxide(H;0;) and Nitric acid(NO) were inhibited but superoxide(0:;) radical
was not inhibited.

While lipid peroxide(LP0) level as as oxidative stress was inhibited,
superoxide dismutase(SOD) activity was increased.

When the sclerotia powder with 50% instead of cereals carbohydrates was fed
to animals, the food intakes were increased and body weights were
decreased.

Atherogenic indices(Al) were decreased about 8~13% in group added with

sclerotia powder and triglyceride(TG) and LDL-cholesterol levels decreased.
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283 Fo] FAHI o] &2 A} dch ojule] HrEHe E E
uhetd Z83F o) o]zt A Hrh & AHMe EYE EYIE ALl 2
k7|9 REo] EokE 100g¥ EE Ewo] FUIstel O B &8t

33 A3 9 2%
1. L. tuber-regjum.‘L] 27 w4

L, tuber-regium®] %2& $1% HAwjA§ ALst7] $i3te] 2HF PPulRAA &
AE RN A3 TR BEGM FAT GESHA AR
& PDA(ZER} TAuIR )G 5% wixlolN FFHo2 FA ARl YT oz B
ofd & ZA WAL BT wiA] FFHM FgHol HU HHE B4 Y wE
of etoz olguix nmjgsisul Rely o] EH 2 JHsdo]l & AL Ert

(Table.1) Mycelial growth of L, tuber-regium at different media,

Media
Strains
PDA ME MCM YMEA Oat
P-1 45 41 34 34 38
PTR-6 39 37 26 27 41

* Mycelial growth (mm/7days)
v PDA ¢ ZERRRIRNIA] ME : WE(HohulA] Oat : LEW )R]
CM : WA uA], YMEA @ HE wojujz]
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LT ARG ANY A3 34T TLOIME o ATl ASH A
e T 2AREN FAEE HHLEE TR lste) PANIK AolN LEd 7
A% BAE ZASHAT),

FARY AL 26~32T2A THE WMol Histed & Woldrh FARAlE
FAE TR Hol uiS 5L WEE AWste] FAWI] o}F Y =g

I ELE & g olrh Ak TR sty dez Ay

(Fig.1)Mycelial grouth of L. tuber-regium
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(Table,2) Effect of temperature on the growth of Lentinus tuber-regium

strains
temperatures( C)
Strains
20 23 26 29 32 35
P-1 13 22 38 45 46 30
PTR-8 17 19 42 46 47 32

(Table,3) Effect of PH on the growth of Lentinus tuber-regium at strains

PH
Strains
4.0 5.0 6,0 7.0 8.0
P-1 41 52 47 54 43
PTR-6 47 58 50 52 42

% Dry weight of mycelium{mg/50ml)

U2 HRAFE A SHAC] LA A wigel] ejste] FAl Ho] of3lA
3 30] A H4FHE F¥o] wrh EY FA RE AT o} E A3 o}
T TEA A2oE HE S HY FAEYo] AR EHL o] FAsA Hcl o]
o #L2 B2 A2 WA 49§ 2 FE7 A Ushle o] RBejt) &
TAMAE &4 wAAeR FAA BEN) A2og fA5HA B F77t B2
A E 3L Aciulool 2%t H3Hp o] FEAA Yeiktch
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(Fig.2) Spawn of L. tuber-regium,

2 FAHRL FAF Yol F3ta tig e 2¥S PP HEE Aoy ¥
ol E &7 & AR AR AF A FAAY Alchujdol st &
o] A HojHg UA =HArh

AMEAF} A7t 5o) olgo] EHE FAPIFH] HoRa HF&ol Yoy F
FE P E GolHrh 53] PDATY AFuiR|oA Eot FiF 5o wixolAd Aviuy

G € Brl S Wolxle A& B 471 At 2ER FAkAY A5 A

o

ol Eots YL A2ste] A 2(1~5T)ol BEFE LoAo] 23L& o]alsty
ZAE e T FAAE LA thE ol & BEIH= Aol Fu

&, TS B2 RESA Holx 27] Arjolde 2 do] glou Acjuied
ol A& H FF 7o) oA FA Y= A AHAT FYAHE A2ojA
Z717 BEStEx Warle] 23E Fe] wYtte] YF22A AN Hoje FAL
YR FGSHA f2 AL U $FE RAHA U FYHY FFE R @

+ k.
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OMycelial growth(mm/10days)
W Infect rate(%)

B Yield(g/pot)

Succesive culture Tissue culture
—

(Fig.3) Effect of tissue culture on the formation sclerotia of L. tuber-regium

U BE 2=o] wE FAIEY ) wAlE: I8E B719180M PDA W wid wfA|o)
Ztzh FAE o]A3te] A thE RELEE -20~10T7IA] 2zt delste oA
712 & THRIRE AJZ T PDARRR]O] o]X3te L7t BEF| FAMYF| m]x)
FBE FPsharh AlEEAY AL F -10~-20CHR oM E FAHLET} okstn
TA o] 2T HolAle AAE QARLE E FAZFFE HEA O g 2
E 1~5CE ste Zo| AP Aoz #F e}, ol € FAZFIL Qo o
o2 2o o3t BAdo] e Z& ¢ + don feuiellNE o8] EXo o
SAEAl A7 A HBR ojHo fosteiof grt. THERE jujAlels A}
FLE Ol ESAL o Bfole MEE sl Q3 ol3rt HA Y=F slojol
.

fr
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(Table,4) Mycelial growth of L, tuber-regium at different temperatures.

Mycelial growth

EEEES Conserve days Densit
Temp, ¢ ’ PDA(mm/8days) (iomtnt /c;r:)dv:;sst)e
-20 40 - 0 0
-20 80 - 0 0
-10 40 + 12 5
-10 80 + 7 5
0 40 +t 29 23
0 80 ++ 27 24
5 80 +H+ 36 27
10 80 +++ 38 26
cheak 0 e+ 37 26
3.9 F
(Table,5) Cultural characteristics of L, tuber-regium
yield Maximam Individual -
Strains calour
(g/2kg) yield(g/2kg) weight(g)
P-1 355.8 white 379.3 152
P-3 165, 2 white 240.2 193
PTR1 368.3 vhite 396.5 191
PTR2 152.6 white 185.2 110
PTR3 140, 4 white 165, 7 120
PTR4 289.6 white 337.8 178
PTRS 141,2 white 165, 7 146
PTR6 424,0 white 405.6 204
PTR7 438.0 white 578.9 154
PTR8 210.5 white 230.6 125
PTRY 375.5 white 483.3 260

1178 FA 5% P1, PTR1, PTR4, PTR6, PTR7, PTRY 5 6FolA F¥o] yA g

S 9] FFoAE FAN ARHIL UL PAISHA kel o] 67 FF-Fol
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NEEX: RE

A AFYL ¥PAIsl= PTR4E #|2|Ft PIRL, PTRG, PTR7, PTRIG 5/ FF& 4'ds)

SBFF 3 2 B AL 193 Aol 4Fo] ERY FFE AYAIL

2 AU P-1 @ 47 FFE TSI 57) FFol sty 2dA AlHE A
Alstgdeh ARGl s FEAH AE AAT F3} FAEY () 39
Yede A gsleh P-12 FA ARY W U= SIIAT 2 Y
o] whotrh Tyt PTR-12 FAMRY E 73l LR 2 $F40l dSHA
th it PTR-7 W PTR-9= FAMEA L ozt ofsiglovt 2P YL 3] Y38t
et el FFAY FAL FUPY} 2 30 A7 wEe] g IF7 A&
4ole $HEFE AL ¥ 4 A& A2 Erh PIR-6& 1WA YAk tiEA &
AP o] ofsta FHHY $IFE W Fo| UHUTE. IHBE 1~293} A
& FY3lo} AFH o2 PIR-1, PIR-7, PTR-9 ¥ 3 F5& 3 IF=2 Awsial
t}.

(Table,6) Cultural characteristics of strains of L, tuber-regium

Period of
Mycelial growth ) yield
Strais Density formation
(mm/10days) (g/pot)
sele, (days)

P-1 34 e 64 318
PTR-1 32 it 63 454
PTR-6 27 +4t 66 354
PTR-7 26 P 67 462
PTR-9 28 44 68 473
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4. 28 Fgol AY AY

€ Wiel thet F¥(selerotia) P42 MR o]-§/golit ZAAAU W= Hrjy
3ol HEZ F¥ P& AT 4F 23 872 24y 1L U] Fay 2L
2 yddc}, & A Hee AsllM YPEHEe 28 £YE 81 BUE o4
o] 7Hs L A golut BEME f2| FHol wol Utk IHEBR olE thy P44
AA 0|88 5 e J1&d] AMYe] olF Fasit,

7t 2¥ B4 AT Y &=

E HAFES ASPolBE FAA AF F YA BPA ofFd 229 RA7} A
7HE AT FA e 4Rl fHEFoR HF MWE PIR-1 W PIR-7
< AHgslelth FHREE A HE 2= AL ofF sty il 2dz AH
A 28] HhE AYE A4 stdch

AlgA 24z g GHolq FUY AN FHYY HILE Hes 21~3
3C7HA] Hestolout F Lx& 24~27Co) M At

o|2fH2 AlY HHUE RolA o2 17| afujo] ofF YR HA LR AujA] |
BolWA7l A L85 AHoUA] £08 HAYUS & 5 Asch =Y chE WA
8 Azt SLHY 22700 Aujrte] 0] 8EE ¥ 4 HoiM AzHoz fey R
L2 £t}

(Table, 7) Influence of temperature on formation of sclerotia of L. tuber-regium

Temperatures( C)

strains

21 24 27 30 33
PTR-1 158 240 251 185 179
PTR-7 175 270 246 196 171

*Yeight of sclerotia(g/pot)
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(Table,8) Influence of temperature on formation of sclerotia of L, tuber-regium

Temperatures( C )
Strains
18 21 24 27 30 33
PTR-1 70" 160 210 242 180 170
PTR-9 65 170 220 240 190 160

* Weight of sclerotia(g/pot)

AFHog PHE FYY FH& B Y FAVL 146~192g FEoln ML

A FNela it Yaoin Edoe 2us} 9len ol ¥i7|J7t 43 )

2 HEY 4 = Ut

T FYe SRS vl 48~52% FEoln AN Wl v or mey
< B&(Poria cocos)} Hl=3rt. THFoE ¢Fo] UALuo] HulE RAUIA

Az AFAok Uth U7t o & AelolM A=A A HE thol ol§ AA Al

71717} o}F E¥stA Wl

(Table,9) Sclerotia characteristics of L, tuber-regium at pot cultivation

Strains Colour Moisture(%) Individual weight(g) Sclerotia(%)
PTR-1 white 52 192 96
PTR-7 vhite 51 145 72
PTR-9 vhite 48 152 97

U 2 ¥4E 418 A aiA) 4

TY BYA oY AoBME WA HA4E fyolrt. FEUY wety F
Fol th2A Ea FAl FYolut stk 3 T Aol 3l FY FHAE
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7t ti2A =7 diEelct ¥ ¥4E ST A + A £ ABEAE FY
Hrtp vidto] JEsigled ol Mdo] FHELE £EE 2RFY UIFLE XEY
T de ¥ uEeleti Ajict

HEoA e SEHY 66~69%0llA 714 FI3IAUS FilolAE 69%olA JI3igich
a2 4 =HPolA= s s FREct o i FE wUh FRelMe A
olle 0] 6%FE FAE 4 et @A wjgFel A AT AU
o] Wolz Zeoz FFHch

(Table,10) Effect of water contents on the formation of sclerotia of

L. tuber-regium

) Kind of water contents(%)
Strains
material 60 63 66 69 72
PTR-1 cotton waste 75" 190 276 315 213
PTR-1 sawdust = 32 45 70 -
PTR-7 cotton waste - 60 142 210 162
PTR-7 sawdust ~ 27 37 68 B

* Weight of sclerotia

L b - D R

HAAE ¢3te] 27EE £ JUdeEA HAY 3 FF % ANPs 7
Bt chede B8 9% 24 YAE 44 st stddch HAAA FREAE
7HAo] Wi RANEEA F-5Fo| Lol A, W& W FiE AHEsich FAE
T 143 2 55 AHlM A3 P-15 SAHE AREstalvt. ARz} #3741 B
e HA W WIE Mt Z3U) obF gokrh ER FFo weElHE Alolst oo
L tdAF e dAR: W& A7 Z37t wth

AL HA PR 2-% o] WIEL 20424 FAE Hrl 45 ANE & 4
et
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(Fig.4) Artificial culture on sclerotia of L. tuber-regium

(Table.11) yield of L. tuber-regium selerotia on the cotton waste

(&/2kg/180days)
Rice bran(%) Wheat bran(%)
Strains Cont
10 20 30 10 20 30

P-1 274 352 146 231 276 251 26
PTR-1 171 339 340 176 459 21 13
PTR-6 155 34 25 7 32 21 10
PTR-7 95 70 24 86 55 27 8
PTR-9 113 69 23 305 370 22 15

SEMAoA HIH #EE 48 F4LS FUHY HulRel FUMHEE 7Y ¥4y
F2 Azslo WIIE 305 A7 LS PAEEA Yglel

EF Bl = e A gde Foldt F3HE A 4L FA AR
TYo] o= F=FgE et I HdL PIRI FFolA 44280 F 71% A eyt

ol T FIFEES ulF 10%, 20%0A JHE Ekom, W& 30% A FolME

23 F3o] FAHA YRout 10~20x0 M FIIA A]E o] F3o] &lr)
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(Table 12) Effect of rice bran and wheat bran on the formation sclerotia of

L, tuber-regium on rice strow

(g/2kg/180days)
) Rice bran(%) Wheat bran(%)
Strains 5 20 30 10 20 30 | cont
P-1 350 35 20 188 107 30 161
PTR-1 442 31 28 156 140 0 204
PTR-6 227 100 41 190 207 0 215
PTR-7 230 331 0 158 30 0 150
PTR-9 162 106 43 133 39 0 184

B4R FiR oA A 28 Y ¥AE2 PL, PIRI IF€ 7%=
10~30% Ha| Loy BT FYFAo] akFdlglon, PTREY PIR7EF& F¥0] A2
sigich Wrlg Myt MeFelMEe o] FUU4H o] ARl o F3I| 30%
A7t e FHo| A2 HAHA YA 3ol vl Hch
E3 QRS HUetA 4 FAEFAME FY PAF F7o] mie A28
(PR S o A7 428 I8 PEAES HHE 1% HhEdAM &
gtom, PTR6 FF& T FA4&0) 718 Waten W7 20%, 30% H7ttolAe &
o] HAEA ¢igtrh W WA 28 FY P& PIR-6 T 07 20% A
g oA 2y HAgol & W 2 9 FRE uF, WS 10 HIFolN 7
B2 7Y PAHLY EAR, UL 0% WA FY¥o] FAFEHA alrh
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NEEX:

(Table,13) Effect of sclerotia on the oak tree sawdust

(g. 2kg/6714)

. Rice bran(%) ¥heat bran(%)
Strains Cont
10 20 30 10 20 30
P-1 212 178 189 249 72 0 25
PTR1 228 227 320 234 167 0 27
PTR6 65 29 106 31 0 0 0
PTR7 88 118 54 149 60 18 0
PTR9 168 100 12 202 98 63 54

gl UES o8 FYA ¥4 AY

L. tuber-regium®] JUR WHAuIA] 25~28Colld FrAplGA] FAMEY F=8 2

TFEE ZASlATh deE] R 4RRD AU 80| FARYE YIEn F

Yo = wrh. Y FFHANE ALl welN S BE AU

EOlE W Aol7t Qe AL ¢ 5 Utk WA M Fa3 RS FAER A7)
BT BRI Y AR ARAI)E Aol ofF Fosirh ol WHA

TAM71ZEe] Adel oJsle] AEH 2R o] g3l o] Fr}

T AHoAe FAR7IAE 40Y 5 FABE BS AUR, e UR BE
7h BBAHLE FAERYCl AR FHPEBE I3 FASTE wjg)zo] 504
BE B3t Hojopite] FAMZE FZatgrth 2L o] FERE FY YHYE o
L 53] AE WAEE BUCEE FAYYE HolE 60d FE A7l Zo] A3}
H TUFPE &I A PNEE WS AAE dULLE BN FAAA|
AL, AUR dE BF FEHeE 604 BT A3l Aol Fr}

rlo

_39_

HA Lentinus tuber-regium® Y L O|28HR / SEE [H]



(Table, 14) Effect of selerotia on the oak log and pine tree log

Period of Mycelial
) . Infection yield
Kind of wood mycelium growth Density
rate(%) (g/log)
growth(days) (mm/20days)
40 130 i 21 95
Pine 1
e “o8 50 210 . 9 210
(18 % 25¢cm)
60 250 4+ 7 340
40 125 tt+ 19 80
Oak log
50 195 et 11 240
(18 % 25cm)
60 240 bt 6 310

YEE o] wAAA] 718 2471 HEe 2 dFo] dAEE FE23%0| ¥y

W (Trichoderma spp)% -2 Lol ¥ wsj7t et

olgt 2 A& A Sl chAFLog Alde] YU FEE o8 Iy
& Bt gtk BUR 482 URR3o] weksly do AT} &ojA fRAZL
of WA7F A71A =o] ke o] M),

Addgols et 2ol el ol 747 Aekyo] gl EAjye
ARBNE A B AGAET BTV Jhestd 3 ZAHAME Fadgol] H]stof
EF7F &2pst gich it AdAI § 2EA/R] Az webd & xje]zp A7A
el ole 4Fo YT =BT o)Fo] AE=Tto] utebd] Alols} A= Aew
A Al 8A T FEE fAShe Zo] i WAEC] Wi FANY fEs
E 6242 @5 Y{E FY FAS M0g22A &A LiEhdth 6A1718] B9
t AEEE £ FAL =A ety FUPPLE Foch LYgMaFA o 908 A
TE 7He3tAIT ol A UAEE Bl TYE ARYLE HIANE dRs 2
A BEE Adgsto{ol I LEAN7L o] Fo A 4 QiT
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(Table, 15) Influence temperature of time on sterilization of pine tree log.

Sterilizati Sterilization Period of Infection yield
ation
eriiiz Time(hour) M, growth(days) rate(%) (g/log)
Sterilization of low 6 75 24 290
press(98TC) 8 62 6 340
Sterilization of 1.5 57 8 320
Higher press(121°7C) 2.0 60 9 360
non sterilization 0 - 87 120

o, XEE xjujr] ESF7H H
£ FAAE de EQGoliA LAdE o] ddolM BFSRA FHsHA Hrh =
E EQ P& Bl glrh olEyt H4g A AFAAY Y )ole uid
RXEo] sEuiAE YA FAMNGE AchE Béol] mMEAAN FY FEE /=
stalch. eyt ol o] HAsla B nlEA THEdlE 44U FE 3
2 W JaF YA, A2AA 5o Helo W EHo] girh ol U £
A& AAdsts] §iste] o TAT WIS BASIAUrh & HLRESo] ES 15
0~170g B=4 Edol YIM HFA thiol FF& HFA HH 19A=ZA A
A AL ARE TRl 2‘47411*1 EEQ O "B EYETHA AT FHo &
o] Y HES wE%}Rit}_

ol e AuiztE & F BEStY Bul B Bl niE AEHUZY Aol o
sto] FUYPY Fro] S Aot AJA Hch AlEAN AEHIO| UF Welk §
A o5 RIYAF YR yol= ¥ PiJo] EFsigirt. IBRE EPEE HYEE
of 29 ¥ the AulE HAIT A3} YY¥E(clay loam)= FEHZo] 27~40%2)
o] FANR $71NE B TYYY FYE 398/ REEN T GIshath B
e Ffolls FAe FFETe 4t &AU iAoz 537t do )
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(Table,16) Influence of soil texture on formation of selerotia of vinyl pot.

Soil texture Period of formation Selerotia Yield(g/pot)
sele, (days) (No. /pot)
Clay 43 2 355
Loam 40 3 370
Clay loam 34 2 398
Sand 42 1 282
Humus soil 38 2 365
Control 48 1 185

oY E = L tuber-regiun®] WA XAje] J3hE F¥R W=a] g7} e
E7 Y& BgolA o] FHe RAE ¢ 5 drh

oluf 2] EJO2AE FHE W NYE BF FA|Rct F¥PYo] Jxsiglen
E IFEEE FUE U AYEA BF Akt d¥y o] JF3jglen &
¢ FREEE FY4E W AIENN BF FAEc FUYPo] I = FAE ¢
Fstsict.

Eo} AP o2 axle} TYPSIAL EFoll M F3H= FAE Aol E 2lols}
et BEgE EH Ashs Ao #estr|rt el sttt W AL F¥o] §
B 285 702 XEd FIE& HAFT FRE o 404 F=J Ach 29
22 & FAMAL XEo] FIE oMY FHE ¢ 75~80dFE AU 17]Fo]
EEHOR I YR Hole Qul7|to] BA Laxe] I F FAEo w&

ZRog Hr},
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NEEX:

(Table, 17) Effect of soil on formation of sclerotia

Peried of
. Rates of selerotia(%) Yield(g/pot)
Strains selerotia(days)
Mix Soil Top Soil Mix Soil Top Soil  Mix Soil Top Soil
Humus 38 36 92 98 310 362
Sand loam 39 35 90 97 295 340
Control 55 20 65

ANF ez By BAENA AME Hr} ¥ P4 &o| w31(90~98%) 2 &
okgoll 7] &40g(20%) L HIITH( 4 68%X ) Ae|FolA 310~362g( 4 55%3L¥)
AL +8Y 4 glojA tiWLR Aato] et A& € 4 ULTh oY AR
B Ay ud REAQupe] by dEsta EQulE YHETE XE EH
BAE mE ARNYEE H7} w83 2o MY FAMe] &2 ALE HIt HI
th 2 A 7 ¥APo) AY IR Y A V& FYHIo] B XE| FIE
S F3RE 20~290/d FAMIFo] BgTA Hol §ULE HolE (EY 4
glth. I ¥ 14~1690] A FAZE BA WA M8 FholM U vIFY 3
F¥o] WAPHTE 1 F 50¢ Sodole F¥o] ALt Y USIA Hi I
gietslol At O Foll AR G2/ %A HL o o] AXAUx Al

th

L fo

N
N
i

(Table,18) Cultivating caracteristics of L, tuber-regium

Day to full
Day for mycelial Days to
Strins . growth Yield(g/2kg)
growth sclerotia .
sclerotia
PTR-1 21 34 87 341
PTR-7 20 36 86 278
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A3 F sy 85 28 U 54 A
A1 A A A

7+ wAole o HEAME & F e 55U 420 theE gREe da 2
NERE TRT AR d¥A glth a2y ol A} ATt FFI A4F B
g oreld FAdol isto] 2E Ujgolut MHA AMdol Q& SlojA ol cidt
SulE dHo] Way o drh WA dUoR A YEo| HiL BA E=
@o] TR Zlo] FHholn HEtl D7t SR A ARG HEo] &ULh HE
o WAL Ao A A3 Ao AR FE ¥ £71 vk WAk 0
90% AF2AN LPEF XA 259 2o|i 7188 FI1WLE 5P ol 24
e gz ¥Eo] 7% FER A Yt I FA &, BAY MR £
£ol 40~50%FERE Wi ZTNAL 108 FEoln 7184 FI AL 60wl Rat
e 20w0] 3 HE-L B ER dEA vk & AAY FANRL FHAIF F1 H
BE o]§FES FEe o2 & 4 vk MAFY wAL FH wAee =
A E b do] 6w Eol UmA| 35wtz HIEhNAE Hele] A HYHE oy
42 RN e tf-To] €TNAR T de AR oA vt (22)
HAAF TE8E Fol 2Rl titt Bl gl vt oldl ZEyH gl
ARAS NEA T4 B8 F A a3 23t JMeEa HA| e dadt
3 324 FARAL & 4 9lrh (23)

2Lt HIole Holdf (&H, dietary fiber)Zhe JiHol ZIF N FHHIL
ed ole A, AF & B dWFe HAHR HNTY FEH3} dHY BA
7b Qtta ek MARFY BAL & P AUALE e FELE o
A glch. BFEAE mannitold} trehalose?] Ex|7} dal &&= glrh. A

b
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< W Aoz oA glon UnEA Ce-0F T3 AUt 2 &4l Ce-2 T
Xy 2oz 7= el

HARAFY R7)88L A L2 KE go] W7 Ca, NaFe] UYL Hon HF
8] RO BAE Mg, FeF 13%9 F71d Ao ¥AEH girl uelRlFE D7t £/
§ olfa dded ol wiX E37L FAoju 2ol 2JFte) D, WHAA F2=
A cizke] ekl FFo] H 4 ki gl o4zt go] WM Fol iyt &Y
E4gog NHolM thE A4 W IRk IR Bdol tiEA Ueiue A ¢ 4
7b ) wheld & A-FolAe F4l wWAlel tigt FHale HEY 59 24 A3
sto{ FYAo] cigd o] §=E Hrista o]& HEBste] LulFriel slostaxt I
B4 st

A 2A Qg W P

1. 4% Bads FAR

2 FAHAY FadES B4 Aol wixl 2F wrada MA I A
BAE 7% 317] fl5te] o3t 22 AEE A

FATEY AN 27EE HA Badg Hopd FAMN ofF v E& WA W
TG Faggel ¥ 7|2ARE At FARE R 88 A4F TaUel] ot
AR Z2E Fstach FAR vk A AT 44" A A
Z F9& &t vl siglch 71E wjdr)e] AE(pH)E 6.52 LPAY thy
150m¢ SetA o] A2H wjYr] 30me 42 £33te] 121°ColA 2087 Abdt ¢}
o AHE3FAACE ©AHY e EAME Glucose Fructose F 18%-& AE]3lA 3L o] &2 7]
ol Aol FEH o2 Asste] AzsAch

Cellobiose B Xylosei= millipore ojzfe] o3t} FgA ] stdch. FAE HEFH
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& 2] grEwok(Malt Agar)uixlolA wlFA ThE F3EClE Sme] €PLE A
slo} HF o5t kA Zch. thEujA](contral ) kiAol §lo] A2t &
Aok 28E1CollA 457 T FAAE fAAAN A=A chEol FAE B
Bstaley.

2. oY 4L 574

7h AR &4
FAMR FHof iy o)L EE Hrjsle] o]F LY UEE Ax o]&AE MY
3laLA} olo] 2FEE 7|€3 A 4E EME AAl ek
ABE FUANE st EUE 3 d2TEA YIHE} njasie] A EL
22X o] 8 JHsAdol HY N2 ARE HESHaLAL sHalr)
282 dry oven(Han -Baek sicentific Co. Korea)& AMg3}o] 105ColA A4 A=
Moz Fusiga AW Soxhlet & o] &3] FPstalrh. 2HE-L 550T
3}7)5(501-1B, Electric Muffle Furance)olld 6A)ZF ¥ ¥}sted Fagl & F3ide
 ZEhE Kjeldahl' 2.2 &3}
BAE 20 RS AN 23t &7 9 FyAe AE A3t vlaste] F4 3t
Y ol g7l B VN 2ARE @A} ST

uoulA) ZigE FEA QR 2

TR MR B B vYo] glol 2 #71¥™ A YEE FFold 3]
wj ol WMol JELAIEH uix|e FHL whetd 2 ¥ nAA Hch 2R
2 oo AAE 7] A8t ulA 2AE 45, sid, BUEE At ol 83t
Q3 ol hzhe Z+F ANFol ARt ThE o] RolN BAHY FHA] F8 YRS I
salct,

_46_

NHE2EH  S2HA Lentinus tuber-regium®l g & 0|8 / =85 [H]



AEE 0.1g% B4 A2st] ALgsignh. & A4 Q8 €Y £ A2¢ ¥ ¢
Zn|E H[o]H o] A|RE Cellulose extraction timblesol 1~2g A#ste] W2 thi
MR8} 51 Soxter system HT 1043 2EAXE AMgste] FEAZRF wlo]# & 105T
A 1A A2 oy 33E FAR A4 %L AL

2 gere AR 0.1g2 26% HCl 1mdat 274 10m6S 412 Lo Yo 100ToA
2~3A| 7t JH-EERt the PR ste] g B ol 10% NaOHE Yol S F
In¢g 3]st ATk &3 PP VU 5% PP Somogyi-Nelsonel whe}
AlAjstelct.

th 2Pt FHA L HE BN

B AR AAA QR FEAE S A4 9 &R ofgsta glrh. 1
U dA g ez gol2 PYARE IYAE F2 o 3ta drt. o|ARZ ojfe &
7L o] & 2 ol PAHIL A7t A Ho| AFYo] e 2
B ogw Ao Foyt Mol wrka ot il ojo A FAHUI AlHAAI} ¢l
2202 F/HAE vlaEY 3tslch
B8 garg B3] fste] WA AAdAl 9 F¥AE v aAE v ERENA
A A& At AAT b Eafste] A" FetaTolA st
L4, old5e AES REFMo &3] WdRENA ulE A& AHstA AH
3t ok Eaiste] Ay TalaIdA E3lsigict
L, ol HES BEFAH Esto nlasiis &3 Fel st
e Aeyo] Falo] HAFFAL B4E UPE FUWN WPHULE IAFHUTH
er431 8] k& D-glucose §& B4 ste] EEJ QR O2RE FFsHUC.

—
B
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3. ZE w49 97 &3

x4 Q7 3 FolM dfF4 Hid B (Cellulose activity)FF L mialey 2t 2
$EE YAJEfol M 0.07M8] KHPoq &ollA 5CR RAIsPAA Eastolct. 4%
AlBE 2ToA 16,000g'§ 305 Y a) et (3)

YFAEAY AEE Inl& 23l carboxymethyl cC]lulose§ citrate phosphate
buffer(PH5) 8422 1%& REETHE 30ToA 604 F¢t FXAIATIY} Intg 351
Al (1md) o} T35l HALAHYL 3,5 dinitrosalicylic acid(DNSA)A|ekz} #4lw)
2 A g M0mEFF SR FF3Ch. F Amylase(a B 8)EHZ A
fotoiAs o3t 22 AEE AXAAN Sk ZaFE YL 5T Sodiun
acetate 0,1M ¥F o 2% AME(PH) 0,58 2T UL 20meolA WA 232g upyy
g ool WEdelolAM 1g& ulalstgict. (1)

aiE YAl 2CollA 30&3E 16,0008 WAE2) st WAEEE A5 1ntg
#Holo] 1%2] 71878 starchE AE(PH)5Y] HF o)l A ZchE, 27°ColA e
2 8 1me3t A=(PHS) S| VFUE EYAAM AHEstoc),

Proxhinase #d2 HLFEY ARE F Anylase A 4 whyo] 23819 Ax|s19]
th f4 MY E9] 32 Lowry-CIOCALTENE ARE-3to] A4rstgirt.

A 3d Az % 2%

L 2% ©iaddo] FAMA ] nAE 4

AR BE& TATIA w2 F2 gEo] MR TAHFL Q& Yol
A FFE nxl= 7HE T fUste VxR wiAARA 7}EF ©wANE M
7t8te] FAPE ] mlAlE d¥E P WA Qe WeFyoew 97EHE 7
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NEEX: RE

L
iy

Z vtAo] & FAFFY Ao ojudt ¢S u|AAUNE Tt Y &
£UE ol o] o] LYoz A cizkufore] &I E AIHE AAT A
g5 oM AR FIIF AL Fructose, Munnose Fo| LAl Ao] Hlefgt &

m1)

Sorbose W Galactose, Rhamnose %°|t}, Oligosacchardes %o+ cellobiose %
Maltose 7} 7}# QTSI AL a5}l O} Lactosel AAto] Earstalch, o
Fio wAERe Z4F thgfolA vay Aige] GIF Zo] HHolu et &
Ao AE R FolA] Dettrino] #¥Z3Igct. gLt starchy HFLE APAs]
gck. @ 4FFolME Mannitol & 718 FE3LGcl 2Lt Arabitol & E%51gTt.

(Table,1) utilisation of carbon sources by Lentinus tuber-regium in liquid

medium
carbon sources Dry wt, mycelium mg/30mé

Basal medium(Control) 8.4
Monosaccharides
D(-)Fructose 136.1

D(+)mannose 132.2
D(-)Glucose 112.4
D(+)Xylose 92.5
D(+)Arabinose 14,0
L(-)Sorbose 12.5

D(+)Galactose 10.3
Rhamnose 9.6
Oligosaccharides
Cellobiose 129.4
Maltose 76.2
D(+)Melibiose 17.4
Sucrose 13.9
Lactose _ ) 7.2
Polysaccharides - ' y
Dextrin D 97.6
Starch 65.1
Sugar alcohols
Manni tol 102.4
Sorbi tol 71.3
Arabitol 9.4
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WA Ebe] QubgEg B3 NS WobRel vimsidlch WriRe] sEgere
13.5%, ZA| W& 1.05%, Zehilae] L 13.7%, IE-L 0.6%2 Bae™'o] BMAz}
of Ml2sHEL WA AZ BU) FEUDE 1LAon 2GS 1.6y, Zghua
ekl 11.2%, 3B 2412 ol HFolA Auiyt WA ZghiA13.0%, IHE
5.50% Bthe AA Uetkt 22 0.728ch= 28] B = wWalch

lo

(Table.2) Proximate composition of wheat flour and L. tuber-regium powder

Content(%, d.b.)

Constituent
Wheat flour L. tuber-regium powder
Moisture 13.5 11,32
Lipid 1.05 1.6
Protein 13.7a) 11.22b)
Ash 0.6 2.41
a) Calculated by N(%) X5, 70. b) Calculated by N(%) X8.25.

(Fig.1) Fruit body of Lentinus tuber-regium
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L. tuber-regiume] F¥oj vigt gt JE FE(H)E dzTEsl 44 EM3Ld
th AEA FE()2} FAE o] wWol ATk F Protein Yol w2H crude
fibre & 53] U &oirh P AN U FEAA Ho} w3t

a2y sclerotials H3I Wlk¥ AYel gon cAFoE AW BES
carbohydrate ¥Heko] %3l Ash @ crude fibre® && Holt}h ol FEI} T3}
AELBAY 08I BSALE 2&FH fiber Fo| S AL AR AFE
224 o]go] 7t AL= Erl

o2 e4stEe) §a W B #olo] AP A I §4& FHs: 2ol
o4 2 Urh

(Table,3) Nutrient contents of sclerotia and sporophores of L, tuber-regium

Carbohydrate(%)
Item Protein Fat Total Crude Ash free
Sugers
carbohydr fibre amino
ate acid
Mature pileus 19.8 2.3 76.2 12.4 6.9 9.2 1.8
Mature stipe 19.5 2.7 78.0 5.6 7.0 10,2 3.4
Selerotia 14,9 0.5 76.4 7.4 0.3 3.6 -
Rice 5.4 0.9 75.6 0.2 - 0.5 -

u e AR 2 dad 9 FedE £

B ZANAE Fhola FHE Bshe Aol FPolth & B&ol HJAH
Wolzle] FYUE YAt o]F o|gstAl Hrh olmle] wiAAERAE= UF, HE
i Bihg o]4she o] AAgolu #3480l doME wA”C
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ol AMEEE P¥HE F¥Y &S £4Y 2 §Y& Al

Tl doME sigo] 7MY &olM 2g(FEXY) Y EEo|A 329 ity ¢
AojM FEYH AL 16.4%2 & 4 U3 AEANEE 7|E2E Babshe of 51.4%
BE7} Hrh 4EF Lipid PP tiAF 22 w2 Zo] FFPo eI &
ol A ozt &3 WHoIL FUZ ol walth Lipide iAo Fol 8oy #
718l ¥7141¢ FAEAY £ =A 08N U 7Y 24 Rt Yok

24F4 PP 6.2~7. 8524 YA LR I/ = dPHA AFHT F2HL
EA ole ARAE HERZAM HEo] 7Y Ao Er.

(Table.4) yield and proximate composition of sclerotia on many kind of matter.

Biological Dry Crude Ethanol
Kind of Yield Lipid Ash
efficiency matter fiber soule
matter (g/pot) (%) (%)
(%) (%) (%)  sugar(%)
wood 282 14.1 49,4 0.74 4,8 7.6 0.27
cotton waste 329 16.4 54,3 1.02 4,0 7.8 0.28
saw dust 245 12.2 54,2 0.83 5.2 6.2 0.24

Ke] 3afo] Eotom H3] wlolAs K, Nao] &St

fr

18 P hFdLEA
o} Mg W& Zo] FFolr},

HFUAZA M FHANE 0.1%24 Fdou &t FidMe B 2o §
Aolch, 2t s&olA Fed] o] &OL} Zn Cuts IR AEZDo] E xto|7}
gladet.
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(Table,5) Mineral composition of sclerotia

Major element(dry wt,%) Trace element(dry wt,%)
Kind of matter

K Na Mg Ca P Mn Zn Cu Fe

wood 5.8 1.4 -1.5 2.4 1.8 0.1 0.03 0.04 0,02
cotton waste 9.4 1.6 0.9 1.4 1.1 0,08 0.05 0,03 0.05

saw dust 7.2 2.1 1.4 1.2 1.4 009 0,03 0,02 0.01

AP FHAE WA AN vlaste & A3 Fat suger Tl Wotrh &
3] Fat §afo] & ulslt], 1L} sclerotiat= carbohydrate §3¥o] &2 Zo| &
2% 5439 shiist "clh ez d43tEe] €Y W 540 #dtq AlHE A4
st O H4E s Zo] oY A Yrh A LR selerotiar HHYH FE&
I FARE EUYE JHAL 0] diEe] o] & o7 AEUE E= AR 7MY
o] 7o AL Eth protein YFL FFHUIE w31 FEIAUCL ol X4

2] protein?] value§ 7}A|iL gQlcial gicl,

oh. AuASE FHA BT B
#2) YBE ANHOE THE Udo] Mastod &S ZWol du FuANC 2
MAZE ok BES NBA ol 4E B840l WA HMelE g4l e Ao
2 QoA ok madae AAANT FUANN e Holn ¥ U ofde A
AR FUAAN A w FYIAT ANHLE we AL B 4 Aok gy
& HAAes gon FuA Rebs AU £ FUE & 4 Atk W
= ge AROE AUANN we 2& ¥ 4 Utk

&
-2
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(Table.6) Mineral centents of sclerotia and sporophores of P, tuber-regium

Item Metals(%/g) compgzii:;?%/g)
Ca Ma Fe Zn Protein Carbohydrate
Fruit body 1.3 0.4 0.5 0.06 21.4 60.2
?g})egg;;"g‘ 1.1 0.6 0.2 0.03 23.6 64.6
(Slezloe‘;’at;sa) 1.4 0.7 0.3 0.04 25.1 67.2
3. 349 971 &3
ZtE WAL AZATo2N A3o] Zela AlFe EIYE olA FZo= o)
g olgstal Aol FolAlx ol
ZHE fa4E WA ZF 2o == HASUAEE @ o7} olria s MARY

A A7) B A7)0 ©E FFEOl B2 7t zteo|st Qleta gk

WA Zt FE EE APAIEE AF E4 BEE FF Aol s
cellulose 4 =& WA 2} H9d= w|aste] B of(&7])7F 2 29K 84
=7t &3 QAT Aol E oyl A Hrhe 453 wAlo] &2 Bl algrh
2t ¥ Amylose BEEE tiNF o2 WAL E7](t))Ect Zto] Eom MA Y
A% Bxo] g E4FE B oA Rris 4453 o] & ). (24)

(Fig.2) Sclerotia of L. tuber-regium
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N2EM: /RE

a-Anylase BHEE &£ Amylase Ao} B2 ZA8Fo|R|Wt B-Amylase HAEE=
E71(eN) 7} &3 2L g7t W2 F3E& Rt} Proteinase PEE Zto] 2 H
ol 53] ol3l HAE BPEI} ¢t B2 Ao| HYolry,

(Table,7) Intracellular cellulase, total amulase, a-amylase and proteinase

activities in the various fruitbody stages

amylase @ -Amylase S -Amylase Proteinase
Cellulase
L. Total activity activity activity[mg
Fruitbody activity .
activity[mg [mg maltose [mg maltose tyrosine
stages [mg glucose
spro(ul - h)] maltose/pro /pro /pro /pro
(ml - h)] (ml - h)] (ml - h)] (ml + h)]
dat Wi 2 0.65 3.31 3.01 0.29 2.12
A% WA o 0.82 2,12 1.72 0. 42 2.24
n4g | 2t 0.57 2.60 2.43 0.07 2.12
n] &g HA o 0.74 1,72 1.21 0.41 1,51
ofFoll MM 0.56 1.67 1.42 0.17 1.26
- 55—
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NEEX

A4z MEH X YU oS 7= WY

A1AAA

WAL o HARE JEHI gl AELE 4n7 FosEwA AFAujol A
chakel 8 AT Yok 2y AEHAE AN Fej2e] FIE A o] o
9 &7 WolRg Aol Avet FF AU FWol WA Yot 71HY Fyo
2 Agabsvle] gzt &dE Begoch oleyt SAE W] HU HEY A%
Who] AREa gloyt ofF e AR sl uFstd AF] A AsHE xAUY &
olUel 7l&d AW Asioiete ul§ EAE Aesior Trh mEiM AF T
o] FHsdtmy Aujet Aol WY Lol WAL Hoho] AFIIINE He Y
3 AlEAge] Way 4ok

HALS it og 7HgoiME 4] ARE LRI R2F2 Y3 A
= AANY ARNes aFEE AR wa drh dGvt W e 43
LE oF &2 44 HEY ¥ oiJel B Y77t 55Hle JE AFolAL HIo
E ae st BA 9 ¥ B Fol $RE Yo RAMNZFLER ¢e of&H
97| mielrh. 2L o] WA o7 siA| Zarp Ex)3t] wie] MAHT]
HA AF22AY gzt 7% dolA ATE w3 T

T, U FARER s AP AYS £5F0d] whE 4 £ THELEA
o] wiaulgre] Ful, AW WAL NYH, FH, AWK Fo wE WY Ry,
AE4ze) Yoz AU AR A9 LnlAet &7, #AE, AYH T4 A
2 27te] wE wAle] &7, ¥a T wA FA, B V¥ WL A FES F
A B, 5o Ao W avae A4 FuiEa ook ol A% si-e

8 B o, WAy A F&L VI 2 JMFAEE AIste 4anR] 4
Ao e gatetn Bk, A FEA WAL WY glutenMH U&HY WYT2F
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Ygeix] EIEE ol A& RUB] SN &ME AFY NP, RFEAZA
WA o] &E6]x]L sodium stearoyl-2 lactylate(SSL)& H71¥o2 A wat |AHE
ZA7h& e WA AZ2E A eyl 7]&Y dF A Fole W 42
W] ciMElEAN #Ee), B, catWg AMEIlY] WHHe oY By
3, 23, y¥u] 3o AW Q6] riste AED u} 2m(15,27,44,45) EZ, W}
Fo] 229 lysined} isoleucined 737 1% chFetyA(17), Zela Feiw
& A3t a3t @ oA oy a3 Hol U IHY NoldF 24878 FUist
of A HY& By Fo] glovnt, ¥z} glo] Fa ety E2H25)7F e HAE
e Friste] AW A& AEY v §lch

wtehy £ A7 MY A7 R JES AT AEHAE AUt 1
F A g 2 7 Y W HF AEY EE 54E AEINS AR u}
£ =3 84S AMEeEA HAFY /I AELEAMS BEHNAE WY AT
£H]E $13F ekt ol ZhE AEY FEH BN ZAY FEe) Efo] Ha
2} stedct,

A24d A8 Q¥

1. Ag A=
7h WA
1998 o 57| g ol S8l ¥ F FyF BUU| ARAY WA
(Lentinus tuber-regium)g& Ea)7](Cyclotec mill, Tecator)® ¥}l 100mesh?)
A& THAY EUE B2 ARE3iolch

u, 4k
AR E 2 U (AR E Tyl AH8-siglct
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o 83
Sodium stearoyl-2 lactylate(SSL, Y4133} A|FollA F43t] AHE-3}4ict,

gl 7|E} zj&
Az o|AE(saf-instant yeast), £EY, non-fat dry milk, W, HAIL

A Fol A Fhste] ALESHSTE

ol Q% 24
o pR e} v Eake] Qx1AZy] EX = AR 2508 10-£37 sieve shaker (Rotap
RX-29, W. S. Tyler)® X &tslo] A3s}4ict.

2. W& o|Bu B

7}. Mixogram 4 &34

Mixogram®] &78-& AACC ¥ (61)o] w}a} Mixograph(10g, Brabender Co, USA)&
o]gslgith. o] u] 2#A 71§ chart®] mixogram curve& 4%l $£E Fo4&, W
& PRPAYL, AHE, TR ¥ nixogram ol& &FIArt WIHEY & FFE2
w7hee] whd eyl wel HAstA Arishedl, £ d7e UIHRME 6542
AT WAEY 2~10%& A7PEAN B FTE& ZASto] nixogram patternd
ZApsialt,

1}. Sedimentation test

BAJ FAL W HAEY 0~10% £2L2 MI3la o] WAEY AL
o] sodiun stearoyl-2 lactylate(SSL)& 22t 0%, 0.5%, 1,0%2 37lste] AACC ¥
o] Zsto] AAlstglet, Al A ZE bromophenole blue 4 mg& 1000 mee] F-F-4of
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o]L(X)Q}-1), lactic aicd 250 meo] FHE 713te] 1000 w2 S}aL o] & 6A3L
M9 BEAZ lactic aicd MAY(A]e-2)E VHEATE o w] AleF-2= o]-&3}7] 48
A7t Aol A zsle] FyslA] UEF RFoAshdA PAH Erh lactic aicd AR
180 méo] isoprophyl alcohol 200 méE E3st ¥ ZFH4E 715t 1000 me2 ¥ich,
Ayl AEY WHF 3,28 100 mee] ARItiol] Y3l bromophencle blue 8-
50 meE 7}8ta Al4d] BARAZ! thE isoprophyl alcohole] M7 El lactic acid A
Aol 25 mbg JHetel FUSHAl AL A& 5E AT AUY o] HA &AL

sedimentation value(cc)E FA]3}4ict.

t}. Pelshenke(P.K.) test

AMCC HBhgoll £3to] 242E 0TE FASH 150 e Hlo]Fo] ALY FF
48 o] 42 o] WA £ F, UHE g VIELR sto] HALY 0~10%
H71gk A B9 WA HoHEol SSLE 0%, 0.5% 1.0%2 H718lo] & A|Rol yeast
£o(dry yeast 3.2g/ water 50cc) 1.8cc® 7}5tal kAol 28 oA AA ¢
=& ut&3te] dough ballE RHE ¥ 8242 Qo] H|o]Ho| YL dough ballo] E
A Holx|&= A|ZtL AAHSte] Pelshenke value(min, )& E3t3ch,

gt 2354 &3

TIEA L AACC WHOE 8 13% base(n. b, )2 WIFE FHsta WIHE VY
o)g 50| Amylograph(801360 Viscograph, Brabender Co, USA)2] iyt &-7]of Y3l
suspended feeler& A& Qto] B3t ¥, 30TolA 7HA|8le] 1.5C/nin & Hs&HE
2 95CyH hdsla 1583 AR F 50TE WSt oo 123 amylogram
curveS EX3}e] 3} JALE, HIAFEAY XE, Hi HE, 95CAMY HE,
a3 50Ty HE & ZAIAch o] wie wAEY 0~10% F7HE Al2e} WA
Bul H7bEel SSLE ZHZ 0%, 0.5%, 1.0%2 ¥7IEt A BE WO g niSe] &%
stalct.
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NaEX:

3. A B

7t g Az

o] HAEEE 0~10% $E22 FIIY A ZEel SSL& 0~1.5% &
o7 ¥ A, 23 WAL HIHEo] SSL 0.5%2} 1.0%& FII AL Fig. 4%}

£ straight dough method(2)oll &]3te 200g doughZ W& A=zsiolen, 7lExQ
Nj3HE(2)2 Table 13} Pl AP¥A UEFL =& TTICE W UF7
L mixer(SM 200, Sinmag Co., Taiwan)& A}g3to] A& 1 30, 2% 18, $A%
o = A 18, 24 62 FQ F3e £ 98 302 5 WIS ojuje wE
LE& 30£1C Qut o] WSS WA Z(FP-4, Dae-young Co., Korea)oll ‘gof 12}
HE ¥ % moulder & sheeting roll(National Co., USA)& AMZ-3le] H¥y3iyon
T S U 2XpUEE A F reel oven(24-SS, National Co., USA)& ©]-83}
o] 204°Col|Al 16+ T4 baking s}iT}.

Mlxling 9 min, 30sec.

Fermejfatlon 30°C, 80% R.H., 50 min,

Diving 200 g dough
l

Rounding
i
Intermediate proofing 25°C, 70% R.H,, 15 min,
|
Sheeting & moulding

d
Proofing 35C, 85% R.H., 30 min,

|
Baking 204°C, 16 min,

(Fig.1) Process of bread-making
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(Table, 1) Baking formula based on flour weight

Ingredients Flour basis (%)
Flour 100,0
Sugar 6.0

Salt 1.5
Shortening 3.0

Yeast 2.5

Non fat dry milk 4.0
Water variable

U &8 53

Az wogHE 1A W& £AlE(fermentation loss rate), 23} Wi &AE
(proofing loss rate), §7] €48 (baking loss rate)& T} o] stev},

1 g 28 (0 = 2TB x 100

A HEE Fak(g)
B 12} A F WIE Fa¥(g)

22 WE &0E () = CF2 X 100

It

C: 2 UE A UF FBe)
D: 2 UE ¥ UF Fe)

E: g7 A & 3%(e)
F: g7 ¥ & %)
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ch viAlY &3
F& F 1A WAL F BAL FuE FAste] v (cc/g) & AEIIATL

g e M= &3

Baking ¥ 147t 5 QJZ4A0 F A2 e UdE, UFAE cuttingdtod
A& &gsigle). ol ME ZFEL MAA (Minolta CR-200, Japan)& AHE-5}]
Hunter 2%(60)¢l L(BE), a(HM=E), b(B=E) & SFFsIAch

n}, we] 27 &4

WALEYE 0~10% $Eo2 H7lste] AR W3t o] HARY HshLel ssL
0.5%2} 1,08 A7}t A2y W& 2 ¥ cutting ¥ ¥, texture profile
analysis(Texture Analyzer, TA-XT2, Stable Micro Systems Co,, USA)ol £]3}o] %=
2+& &Astach (26) A 40 moxte] UFnlE plungerE AHE5HLm 0.5 mo/sec
2 23] ¢h&slo] FAstgich o] wle FP2UL Table 28} Urh.

(Table,2) Texture analyzer setup condition

TA setup Method setup
Option T.P,A. Graph type Force v Time
Force unit Grams Auto-scaling On
Distance format mm Peak confirmation On
Pre-test speed 2,0 mm/s Force threshold 20,0 g
Test speed 1.0 mm/s File type Lotus 1-2-3
Post-test speed 2.0 mm/s Display and export Plotted points
Distance 10.0 mm Acquisition rate 200 pps
Time 2.0s Results file Closed
Trigger type Auto Force Units Grams
trigger force 10 g Contact area 962.0 mm
Contact force 5,0 g
-62-
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4, #HAA

AL R AFYETE Y 109& AR5 o]EolA YA sl
32t Bgxo) izt HhEEle) FRAL ¥ Ay YREyosE Ry, BAM,
WY, BYBPL T3 YEBHoRE= 713, 44, & =, &3, 9 2343
NZEE Fristglch (21) AlRe Brhe 2 YEe) viste] EANEF sdeon
Fig. 59 HEA|& Al&813lct. (56,58)

Sensory Evaluation Sheet
Date

Name

] Perfect |Samples .
Properties Panelized for items
score core

External properties
Loaf volume 15 Too small, too large
Not uniform,

Crust color 5 light, dark, dull
Low end, uneven top,

Form symmetry 10 shrunken side

Crust Characteristics 5 G COuEh, Hai,

brittle

Internal properties

Open coarse,

rain 15 non-uniform, holes

Crumb color 10 Gray, dark, streaky,
dull

Flavor 10 Strong, musty, share

Taste 20 Flat, salt, sour,
unpleasant after taste

Texture 10 Rough hard, lumpy,
core, crumbly

Total 100

(Fig.2) Sample sheet for sensory evaluation of bread texture,
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N2EX 7S

5. A Fxe] wWidel we3pyA] Hg Al¥

HAELE 0~10% $F02 H7Iste] Az e 4T g 25T AHAF texture
profile analysisol] 2]8lo] &3H ZEE k35 XREEZ AME3IT] ojufd &7
ZAL& Table 234} T},

A3ddild a3

1, §ixp327] 9 EX

AHEE WIHRE AEE A FEOE 150 m njRte] obF mlA¥ =t A71E
ERlon Hubg o 99% o]Ato] 75~106 mH¢lo] &l W, HAL cyclotec
millZ B2 wfEo] YA 7E 38 molA] 850 m7kA] W]y & A2 FIF
E3xxo] glch. 3] Wb oAt 2719 dslol sieEH = 150 mol3toll = oF 64%
g AAIstadct

Shin S(46)o &) A AzE R WU/}EE coffee grinder, ball mill, g]
31 Krups grinder® £2)31& wjXEC} cyclone grinder® E213& wj7} 297 mo]3}o]
A W2 g7t Yehda glen EaA17 30 o]y HAsHF 297 mo]ste}
74 moldte] Yzt wormleh, whetd E4rle] Aol uiet iHgste] E4std U
FH5-o} & 150 imo)Ble] UAtE HE- Ao sted Ae= Atmdrh

ol ¥t YAt AL HYH TFHEA £47)(Grain quality analyzer)o|Al2] ghy
A HFx 28 AA st GBS nXm(49,50), WEA U FY PUE} WS
Zo] & EHAE 77| wfBof 23 JHFA] FEFF G wiEA He d¥E 1A
th Lee 5(30)= R/ QE EXoM T3 & & 43} ReslFe d=s
Y=tz 2A EHE Fitz nille] &% RANAFAN 71 Wgtoen pin willy
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cyclotec millolA] &A VtelYC o}F nlAstAl 18 jet willE ZT &7} el A
HE bl Jx] a2 AA ol AU HEY &AL ARE "Holmel= Yol
aglct.

80 e Mushroom pawdor
' ~——Whaat llout

70

o |\

50

Distribution (%)
F-N
)

0 200 400 600 800 1000
Palicle diameter (m)

(Fig.3) Particle size distribution of wheat flour and mushroom powder,

2, WIIE W& o3ty FA

7}, Mixographol &J%t W&o Eul3 B

UrlFel ey HE AL JHF ol§Al WFY rheology HAol F2Y A¥E
RIXA 2w, o]2j¥t rheology H4& &3l7] $18te] F2 Mixograph7} o]§5:
o, (61) 2t U EF2 EE F71E wel /4 Mixogram patterng ZEA] Hrl. (1)
HAELS HrlsEd] wE HUE & E2]3 FYL2AMe HAEES Hrlst
A ot thRT WY $E F4RL 65.0%01900m wAELS Mg 2%} dx=
Z}z} 67.0%9} 69.0%5 2%%] nls|lgog Zyslgla HAEY 6% 8% HIlpw ztz)
72%9} ToxE 3w¥ Fristalen BIRILE HIE 10xolME H7hE sxKrh £EE

...65_
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&0l 4% F18le AN +& F4Eol 79%2 Upeiylc}, WS A] Q] Peak timed
tf2oA 3,928 UEelgten ¥IFE 2%, 4%, 6% 8%, 10%= 3.9%, 3.8%, 3.9
2, 3.8%, 3.8%2o2 vz} v)xedtA LiElutt), Peak height, Band width, Seven
minute height® t)R72} vl ZEE LEpOL), Angle2 TR F7} 147° Q4

H]3le] WAEY HIHT 8%ef 10%: 1655° 2 H AT,

SRS RN NN RO RN
AL L |

(Fig.4) Effect of mushroom powder-wheat composite flour on mixogram

characteristics at optimum water absorption
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(Table,3) Effect of mushroom powder-wheat composite flour on mixogra

mcharacteristimum water absorption

Mushroom powder (%)

Mixogram 0 2 4 3 8 10
Water absorption (%) 65.0 67.0 69.0 72.0 75.0 79.0
Peak time (min) 3.9 3.9 3.8 3.9 3.8 3.8
Peak height (cm) 6.9 6.8 6.9 6.9 6.8 6.8
Angle (° ) 147 148 147 147 155 155
Band width (cm) 1.8 1.7 1.8 1.9 1.7 1.8
Seven minute heigh (cm) 6.0 6.0 6.1 6.1 6.1 6.0

L}, Sedimentation Testol &%} uhZ B

Sedimentation testi= Zeleny(54)oll 23] ‘WA= Q3L Pinckney(39)ol &J3] 7} =
gom L strength§ &3t -8 WHZ njF FFYolAM Yo g &
Foteo] A&sta FH WhHe g AYR e o]§Ea rt (59)

Sedimentatkion valuet= gluten?] ¢¥z} AL H71sl=d] o] L% m sedimentation
value®} *§2] specific loaf volume Aloloi= frelido] &2 AJRTUAI} 9o ¥
EELE o] gtoll 9% Friz d=iA Urk (39,40)

1) YAt H7}e] w}2 sedimentation value W3}

WA H502 ¢ A RE tRFTE 3t MAERY 2%~10%E F AR 571X
& &3 A Table 4o R wiel el viRFY ko] 58, 2ccE 7MY &
uetgten, WrtRe HAELE 2%4 F7MAAE ul sedimentation value: HX}3
o8 yopda WAEH 1%E HIRE A8 e 54.0ccE AY  ugr)
Sedimentation valueo] wh Wel EF7*o 2Jsp, Zto] 40~60cc ¢ w7} Zege

2 whid ggo] 12~14%ol Ag U7HREE g o]8FH gluten Ao L4=3ir}
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3L gich Zhol 20~39ce ZHAE @¥Ae] whe Ao} wE LR thEHE Uit
F Aatel JMg A7l ok 2HEE ga2Pd WiRE AMYYd de BY
Fojm HAEWE Hilgole FXYLRE AW ol obF Hex|A] x|, L9
EARAMH(61)oN B Aggdo] 4% ko] A2 600144 & viEhd
tha stgeng WY Hstge] F/HEsS Al FAo] Hojx|elet F&HTh

2) Sodium stearoyl-2 lactylate(SSL)E 3 7}o] ule HA EH3E-2] sedimentation
value ¥ 3}

HA e A H4E ¥EAI9]7] $lste] R sodium stearoyl-2
lactylate® 0,5%%} 1,048 ] 7}3}o] sedimentation valued &3+ A3HE= Table
49} gt 74 gkol A U Mg WIHFol SSL 0.5%& ¥ AR 61.3cco]il
HARLE AU ARoME HAET 2% S¥Fol SSL 0,558 Y& Ao
60.5ccqith, HAEW 8%o] SSL 0.5%8 H7IE Al2et UIHERte AR Flo] U2
Rog Hol HARY 8% AJITE SSL 0.5%& Yo UIHERte s e WRE
E4o] ¥AE Zog AlmHch AL BE ARA SSL 0.5%& HI/R ARE
SSL& HM7letA] UL A|RHCTE &A LiElUaL, SSL1,0%& H7IR) AEE SSLE
HoNe1A] 92 AlRET WA ekl o]yt WS MAELS 8% HII
N E7HA] npazhA gl e AR LS 105 UMt Aol M SSL& M7 0%, 0.5%,
1.0%7} 54.0, 53.8, 53.8% M|&{ o2 Vet RO Kol 10%2] HAEYE
MW ApgA| Aol sSLe] H7t7 BN HE S nAA 4E& RE
ool Hat 4= glth
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(Table.4) Effects of mushroom powder and sodium stearoyl-2 lactylate on

sedimenta%ion test

Mushroom Sedimentation value(cc)

powder (%) SSL 0% SSL 0. 5% SSL 1.0%
0 58.2 61.3 57.7
2 57.0 60,5 55,7
4 56.0 59.0 54.2
6 55.3 58.2 55.0
8 54,2 55.0 53.5
10 54,0 53.8 53.8

t}. Pelshenke testo] ¥t Wi& HA

o] Why& Pelshenke®} Cutler & Worwella(38)7} A& 7PU3 Aoz A a4
£ Ad 2& 4 AdYsie oA 1 destAl AT 4 A WYl e
A2t et AMHEA B2 S AHY 4 A2EBE of Ugldd U ATE A
W=t o] o]&x 3 glth (61) Wheat-meal fermentation-time test YE¥= Dough
ball testZB T FE& o] &4 WL IRJL YEHo| wie} ojsbgiets JIAFE W
AA71ed gluten?] ¥} Hofl uwlei WAEE oJil¥RIL VAR LY 4 Y&
o] elA|A "l o]at3ktL JtAo] 2dle] wrFo] K-Fof BAl: A& FA3)
o £22 UeiA e, o & A UFLE UpolA glutend] AWHE U
El7 = et (32)

Table 5& W{AEwte] ¥rlerat ssLe] Mrslade] whE Pelshenke value® UERJ
Zolrt, -l HAELL] Ao whE & BW o277 121,58 A wiste] H
7}rol F7tgtol ulel AlZte] ©EElo] MAEW 10% H7IE 117, 18] HFch

SSL9] 0.5%2} 1.0%2] 7oA wiAlEde] d7iel Al BF 1208 o]do]
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Agch o|RoE ssLe A7k V4 JkAE &Y 4 Ak ol AR A 33

o] Fadrhs A& ol&Y 5 ArTh

(Table.5) Effects of mushroom powder and sodium stearoyl-2 lactylate on

Pelshenke test

Mushroom powder (%)

SSL(%)
0 2 4 6 8 10
0 122 121 119 119 118 117
0.5 >120° >120"  >120* >120" >120° >120"
1.0 >120° >120° >120° >120* >120"° >120°

* : above 120 minutes,

2} Amylographol 2|3t ukZe] ¥3} EA

Torsiond) FEAS] Wgoln WrHFE Wehe AFHLE YB%
£ W7 ) ol FolAE ERUE] WHE FPsE A

282 7}¥4(1.5C/min)
2 U7E AR Ael, B3] AAL(FE q-anylase)d] Zxo] AU FHY& & ¢ U
IE malti}

on Aol We T2 me XMNAEE o&te $£ULE Ro|i
5& 71 v) o]§ A /SRR 2] (32)

Amylograph+

yeast food
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1) AR Y7o utE 33 5y Wy

Fig. 5-13} 5-2& wWRELe Aslego] uld WrHE k52 %2 anylograph
patterng & Zo|W, WiRAEWe Arbsxol wlel WIF 5o THFPo njAE
W= Table 6049} Zrh, MAELE M7 UrFe IIAXEE 66CTE ©f
273 SO WAEY 10%27FolA 0CE gobd HAELS] 7ot o
7159 33g NAATE AHE BAch ol VAL Berguan T2 Rio] 23}
Hoghgo) FHI riAELe] Frke wido] MEYAE SR 9] whEel
AR o] &olx Ty} AW Zojeta dgle £ AFdME w2 wE
< FAY HAELY M HElE AYEr}. HIFEE 2T} 40 BUE o
A2 HIFEE 430~ 440 B.U. 2AM wiAEdo] HuF =zl & 4% FA 4
th. HadEe] =@ ALE 8% ArrAE AY 4BL YA Uit 1068 7
old 2F AAdE AU FAHYU Kol Kolx] ¢fgkrh. 50ToAM e HFH=E of
Z37} 750 B,U, &8 WAEY 2% Hrppel ujRstglal 6% HIholA 790 B.U, = F}
A wotoL}t 8% HIILo A RE WolA A 10% 7ol 765 B.U. 7t HYch HF
Azl HAEEE ¥l set back HEFHZOAN HAHEE W consistency?] 7%
& H3AE g FyUS vetdled, oA HALRTL 6% HrAl tRFEc}
Azt 22zt 8xH IR E wholAHA 10sel A wtolxl= Y& RalTh
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(Table.6) Effect of mushroom powder on amylograms of mushroom powder-wheat

composite flour

Mushroom powder (%)

0 2 4 6 8 10
Gelatinization temperature(C) 66 66 66 66 66 70
Peak viscosity (B,U,) 440 430 450 465 440 465
Peak viscosity temperature(’C) 91,5 91.5 92 92 92 95
Minimum viscosity (B.U,) 350 350 365 385 360 375
50C viscosity (B.U,) 750 740 770 790 760 765
Set back (B.U.) 310 310 320 325 320 300
Consistency (B.U,) 400 390 405 405 400 390

i mﬂ%f'
Ht‘? /i
HRHI ifet

o .

i [ Hm*

Rca s
ﬁhlmuunﬁ ﬁﬂllﬁ H\l 1
Al
y i@@ﬁa\“&mﬁ‘%‘@&mmm\m\\m

E
.- Y J "
I [th‘ d HHHE" H ﬂﬂ!&’ﬂﬂ?ﬂﬁﬂﬂﬂﬂl‘l‘ﬂﬂﬂ{, [!.('ﬂ;!?;' Fﬁ"i .
i k{ i Hllﬂ HIIHHHI[!IHK!EE]H n!i!li ?i Ei
Eﬂﬂﬂﬂﬂﬂﬁﬂﬂn il ﬂF“ﬂﬁﬂqg 1

RagRtALR i
.
E‘{“ AN i\\\\\\v«\\\k\m\\\\\ GO wm\\\\\\\\\\\. N

(Fig,5-1) Effect of mushroom powder on amylograms of mushroom powder-wheat

composite flour,
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o {7

dastedanin

(Fig,5-2) Effect of mushroom powder on amylograms of mushroom powder-wheat

composite flour,

2) Sodium stearoylate-2 lactylate(SSL) ¥ 7}o] w}E WAl EHyHEe I3} 49wy

HAELE H71G Ao 22 7] d%E F& SSLE Wrlsie] 23 §4
& RAEN 33} A L=E SSL 0,5% WU A%, wARWS 2% HIAS u
= & 2le]7} frizt AR LS 4% A5t E wiity 64.5CR FY 3lge
U, SS5L 1.0% d7ke] B¢, wMAEWY AVE FVMEEE FolAMA wWAEY 10%
2} SSL 1.0%E ¥ H7MFolM e 63CE Yottt HAF=E YA Lole AY o
T& 0A] oo}, SSL MbEE 0.5%9 1.0%2 FIE HIFEI o2} WA
B 2% HIlrol e 430~440 B.U Q) Zo] HAEY 4% HILPolM& SSL 0, 5%¢}
1.0%7} 4552} 495 B,U. & golA WA LW 10% Y71 LoA& SSL 0.5%¢} 1.0%7} 510
2} 560 B.U. 2 otzlch UM g A8 wrlREe] A4 $Fo| 400~600 B.U,
#(62)2t3 3}2E CiRTLE 440 B.U,. & A 4Fof u]X|L} SSL 0,5%8}F 1, 0% Y2
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Ro] WAEw 10% AslLo) A% 510 B.U. 3} 560 B.U.o]22 AHA 4+F9 HEE L
Ehigith, ol¢} o] ssLe] A7tE F7MAIESE HaFE, HAARE, HIFPE 29
3l set back3} consistency® EHZ 4 FEE HARAEL 2% H7lFRC} 108 HIH
ol A Z71E&-& Jehigich 3], HAEY 10% H7Fol & SSL 0.5% 47}
THch SSL1,0% 727t W F7HE uehe], MAELE 10% o] 322 gol
7hg Bgole SSLE] A7gE F7MIFIREA WA A FAAL 2 € AL
2 AlgHru,

(Table,7) Effect of 0,5% sodium stearoyl-2 lactylate on amylograms of mushroom

powder-wheat composite flour

Mushroom powder (%)

0 2 4 6 8 10
Gelatinization temperature (C) 67.5 67 64.5 64.5 64.5 64.5
Peak viscosity (B.U,) 430 430 455 480 500 510
Peak viscosity temperature (C) 93.5 92.5 93 93.5 94 94
Minimum viscosity (B.U.) 360 355 375 400 415 430
50C viscosity (B.U,) 770 750 790 840 870 880
Set back (B.U,) 340 320 335 360 370 370
Consistency (B.U,) 410 395 415 440 455 450
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© SSL 0.50% }

; / f,
4 ’//H/ fﬁiﬁ*{g

(Fig.6) Effect of 0,5% sodium stearoyl-2 lactylate on amylograms of mushroom

powder-wheat composite flour,

(Table, 8) Effect of 1,0% sodium stearoyl-2 lactylate on amylograms of mushroom

powder-wheat composite flour

Mushroom powder (%)

0 2 4 6 8 10
Gelatinization temperature (C) 66 75 64.5 64.5 64.5 63
Peak viscosity (B.U,) 440 440 495 520 515 560
Peak viscosity temperature (C) 94,5 93 94 94 94 94
Minimum viscosity (B.U,) 370 365 420 430 440 475
50°C viscosity (B,U,) 790 790 930 920 930 1000
Set back (B,U,) 350 350 435 400 415 440
Consistency (B.U,) 420 425 510 490 490 525
- 75 -
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3. A" S¥3 F4 A
7h Avg A &

A FFA WEEAI F7] SALS B AW FHME URY &M &
°ol7] 1 WHLR FasiA HFEHIL glch o2 UXLEHNS PR U
Fol FEol FUSIA TeEhEe] kel 3 wavtAst dAgE A¥E UYxS
Aol A7A e, o] wlo] BAHE K28 WIEXE, WHAIZ, WYE, o
ue] 2= 4§57t glen, F7] &M ¥E nAE 24U FE A3 2E,

aela HEL 279t Hepst Ao,

1) AR Hotel nlE &HE

He 2UES YXSIA T Fol MRAEUE 0~10% HIsto] e N=E Heky
12} wEeA, 22 wEEA, 9 2] £4E Table 9o UElTE WHAEWLE A}
392 o) 13} UESA WHEle o2 0.22%R T tiEE Rotom B3] ML 4%
o} 8% 0,43%2} 0, 41%2 tiRFo) u|ste] 2n] HEE &Mo] glgoLt 10% 4 7}ro)
AR 0.2%2 E9rh 22} UELEAME th2FY 0.09%5ct HIFgol 2~
&40l A=, Hong(62) Ut WA Folle 1~2% = SAlo] Arta & RS
B & Aoy waEA] 0.5%0|3t2 23] U o 4 AUtk Fy] Ao
MNE npE7IA R Hong(62)2 11~12%% o]l Pyler(41)L 9.8% HEo|m Eliasson
5(12)3} Rask(42)+& 150CeolA o 13%0] 3L 200Co A oF 17%e}: WAJR: Zej u]3}
of BF AA Usich 2y F71E4S LEEHN}E UE o277} 8, 16%2 A
A EA UJehla ML EL 2%} dvs Azt 7.89%, 7.28%0.% 6%, 8%, 10%= ztz}
6.65%, 6.81%, 6.59%2% ZtAX|GIch. ¢19] AR FY 3 d wAEwe] AN

7M1 Zol ulel WAL FIHIR FI|EAL Hashs Y o
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(Table.9) Effect of mushroom powder on loss-rate of bread-making with mushroom

powder-wheat composite flour

Mushroom Fermentation loss Proofing Baking
powder (%) (%) loss (%) loss (%)
0 0.22 0.09 8.16
2 0.33 0.24 7.89
4 0.43 0.19 7.28
6 0.31 0.23 6.67
8 0.41 0.31 6.81
10 0.20 0.29 6. 59

2) Sodium stearoyl-2 lactylate(SSL)$] H7}o] u}E £AE

Table 10= HAT L] HihLol SSLE Y2 we] A TFA] &4 W3 B
70 #1381 ci2Fo) SSLitE MIMAFIWEA 2 |ztE & Zlelth 1x WA ¢de
thZ-2} SSL 1.0%7} 0.17%1u] w)3) SSL 1.5%7} 7} & 0.72%3 7 theo.g SSL
0.5% H7HFolA 0.66%% vielxtout Z7latol] wiel UF3A LelbAE ggkon,
2%} WHA M E th2T7} 0.16%A) vl3) A2 Wy} glglom SSL 0.5% 7}l
M= 026802 b4 wolth FIIEUME thRLe) ws] BE &L e Ko
L Z7gel whE MHIL BolA& ki SSL 1.5%0lA 9.47%E AU @ &A
VIEHATE ol2idt AztellA] SSLO) ool Fildtel whel wEEANI 7| E4o] wo]
dolthe A2 A4 Wizt wol dojuhd I wige] &alo] WY Hojzta A
ZHct,
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(Table.10) Loss of bread-making with sodium stearoly-2 lactylate added to wheat

flour

Fermentation loss Proofing Baking

SSL{%)

(%) loss (%) loss (%)

0 0.17 0.16 8,58
0.25 0.39 0.21 8.73
0.50 0. 66 0,26 8.74
0.75 0.28 0.21 9.15
1.00 0.17 0,23 8,64
1.25 0.22 0.24 8.66
1.50 0.72 0.18 9.47

3) Sodium stearoyl-2 lactylate(SSL)2] ¥7oll wiE WA Apgale] &AE

HAEY 0~10% H7HEo] SSL 0.5%8 ‘ol APEAY dEEHA FIEMNS
Table 11¢] Yehggich, 1xpgE Aol tlZF71 0.5% SAE Beld B3 |
A7kl 0.31~0.33% A=2 FArh7l HAEY 108 HIHFolA 0.79%2] &S
vrehigleh, 2xbdE &AL diR27E 0.11%2 A Wi Hulskol utet F7iste W
NE 10x HIFEolA AY He 0.28%7} UEldch @UlEMelNE Tz}
10.28%2 71 £Ao] AR WARY 4~87kAl = o ATt M REY 1033 7H
oA 6.12%8 717 StA uielstel

HAEL 0~10% HF7HEo] SSL 1.0%& Yol Aol HHE LA} F7]E&AHE Table
120] Uehjct. 1xpRiAlojs tfZ771 0.22%2 7Y v mARRY Hoiske) &
Ztoll wiet QAR W3tE glalont MAEL 6%} 10%0M THY #e £AE vieh)
gct, 2xpgEAjole A vj¥ &g UEA F71&H e tZT HAE
o 2% ArppolM 7H woton Aulgel whel AT AsE ot 4HE 10%
A AL Hlx3HA W2 &AE Brh

HAEY HrHEo)A sSLof wE EA WHE Ry 1xpEgEA] 2 eMe ssL
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0.5% AZF7t 718 &Ao) Fom MAEY 2~8% FrlFolNE vxsiA Ueliwtz
ALY 10% {710l SSL 0.5%7} & &AH& Hoch 221 HE Aol cfRe
A SSL 1.0% ¥7}E7t 713 &AMo] Aom 2~8% 7oA E wlsstAl eIkt
HAEE 105 Hrltolas 3 &4E Rch FrIEMME vlRFolA SSL
0.5%7} 10.28%2 7P &ado] Zlom wEd 2~8% HIIF-EX  SSL 0%ell A 6.67~
7.80%% 7}4 W €A& Horist SSL 0.5%0]4 9.02~9.65%% 71 w2 &A4S
Ve SSL 1,0%00lA4 ThA] &of 8.4~9.23%F UERTE WARAEY 10% 3 7hol
HNE 2588 By el SSL oM 6.59%33L SSL 0.5%o M= Frhrt ssL
1.0%0] A 8.66%2 714 2 &g uetwlch ol¥ ssLe] ¥yt ZE S RY
SSL 0.5% H7ht&el 4BT F7ke 24 FAM7E Yelston SSL 1.0x H7prolAE
A2 ulse¥t E4o] Uelgtoy WA 10% Hrlrelrt & Xjol s} eyttt

(Table,11) Effect of 0.5% sodium stearoly-2 lactylate on loss-rate of

bread-making with mushroom powder-wheat composite flour

Mushroom Fermentation loss Proofing Baking
powder(%) (%) loss (%) loss (%)
0 0.56 0.11 10,28
2 0.33 0.13 9.02
4 0.32 0.13 9.06
6 0.31 0.22 9,65
8 0.31 0.23 9.06
10 0.79 0.28 6.12
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(Table,12) Effect of 1,0% sodium stearoly-2 lactylate on loss-rate of

bread-making with mushroom powder-wheat composite flour

Mushroom Fermentation loss Proofing Baking
powder (%) (%) loss (%) loss (%)
0 0.22 0.23 9.17
2 0.43 0.21 9.23
4 0. 37 0,24 8.40
6 0.62 0.26 8.78
8 0.25 0.18 8.69
10 0.59 0.21 8.66

L vge] uiAiy

1) HislE Hote] whE wge] ulAF

HARELE 0~10% Fristol Ayt o] 3|, FA 9 wA3L Fig, 73} Table
1304 R wpeh et wXEW Hjel ot Fupishes 2%, 4% 727} 703.5 cc
E 7P 2 & urhhlen, 6x o] A MFolME tiRTRT A Zaste 3
& Holoh FA H3e AR Hrlol o gt skt EY v o
AT 2%, 4% HIH7E 242 3,98, 3,95 cc/gl B tiRFe RARE g mylen
6% o] 4 HIMFME HIgol FIHEFH vAFo] Zashs ARE Vel
#lo] A2 & o Aol o] &Y + A MALLY e 2% U] 497} AP R
L2 Alz€rt
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(Fig.7) Effect of mushroom powder on internal appearance of cut loaves bake
from mushroom powder-wheat composite flour,

MP : mushroom powder.

(Table,13) Effect of mushroom powder on specific loaf volume of bread made

from mushroom-wheat composite flour

Mushroom powder (%)
0 2 4 6 8 10

Loaf volume(cc) 696.5 703.5 703.5 603.6 591.9 563. 3

Loaf weight(g) 177.0  176.9 178.3 179.7 178.8 179.3

Specific loaf
3.94 3.98 3.95 3.36 3.31 3.14
volume(cc/g)

__8‘]_



92) Sodium stearoyl-2 lactylate(SSL)2] M 7jo] w}E o] u|A 3

SSLe] Hladell whE Aol Ry, FA, wiAIHE Fig. 89} Table 140] viehigl
t}, Aol Ry thR7EIF 735.6 cc2 JHY 2H2u] M| SSL 0.5% HIprelA
840.6 cc® AT} SSL 1.0% H7HEol A 790.6 cc® &aL THA] SSL 1.50%01 4 A=)
855.6 cc& LERAGITh FAlME & Aole glgleut, a2t SsL1.0% HIHT
7} 7P BRI SSL 1,505 AP 7bd sl wAAs Rug) nad Aae
2 vzl ulal 0.5%8} 0.75% H7bFolA F7HSIATIA} 1velA olal ¥ o) %
7kt 1.5%0 = Ad &kt

rmm

(Fig.8) Effect of sodium stearoyl-2 lactylate on internal appearance of cut

loaves baked from mushroom powder-wheat composite flour,
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(Table,14) Effect of sodium stearoyl-2 lactylate on specific loaf volume of

bread made from wheat flour

Sodium stearoyl-2 lactylate (%)

0 0.25 0.50 0.75 1,00 1.256 1.50

Loaf volume (cc) 735.6 755.6 840.6 834.4 790.6 815.6 855.6

Loaf weight (g) 176.0 175,4 175.0 1747 175.9 175.3 174,2

Specific loaf
4,18 4,31 4,80 4,78 4,49 4,65 4,91
volume(cc/g)

3) Sodium stearoyl-2 lactylate(SSL)&] ¥ 7}ol wlE wAwle] uix3

HAET H7Hol SSL 0.5%& 2 A R3], FA, wAAL &1 Fig.
92} Table 150 ulehigic), Rjolx e BiAEL H7ieke] Fotel wet Ae 433
A &g e FAE vz vg BE 3 HRAEY 2~10% H7HtelA 7}
Fe F71eh BAGl HlisHTh WAL Ry vyt YL B HFIFo] Ft
ol whet A 4 FAHE BT

HARAEY F7hol SSL 1.0%F 92 "2 ¥, FA, HAHE FFSto Table
160 LtElIGIT). SSL 1.0% HEIH-Eel M= SSL 0.5% ¥7hte} o] wAEde] H¥7t
Be F7MAZ w2} F3joh ulAFo] EojEgch. e FA= WA HIF BA
Slo] ulsdtA Lietkict

Fig. 99} o] SSL 0%, 0.5%, 1.0%o] wiE cviztot WAYPIM-EY AE vl
3 B tlzFEolA= SSL 0.5% 37t Aol Fujof ujAF wHex b Foku P
A 7gch olejdt F HAEY 8% FIY WolME nxsiH ot MAEY
10% 47} "ol M= SSL 1% Y 71%E o] Fyjo} ulXA HoA 7P FA uie}yich
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(Table,15) Effect of 0.5% sodium stearoyl-2 lactylate on specific loaf volume

of bread made from mushroom-wheat composite flour

Mushroom powder (%)
0 2 4 6 8 10

Loaf volume(cc) 838.1 788.1 776.9 758.1 709. 4 653. 4

Loaf weight(g) 172.8 174.7 174. 4 173.3 173.8 174,5

Specific loaf
4,85 4,51 4,45 4,37 4,08 3.74

volume(cc/g)

(Table.16) Effect of 1,0% sodium stearoyl-2 lactylate on specific loaf volume

of bread made from mushroom-wheat composite flour

Mushroom powder (%)

0 2 4 6 8 10

Loaf volume(cc) 819.4 790.6 739.4 719.4 705.6 676, 9

Loaf weight(g) 174.7 174.3 175.3 174.3 174.7 174.6

Specific loaf
4,69 4,54 4,22 4,13 4.04 3.88
volume(cc/g)
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NEEX: RE

n

| —®—Mushroom powder

Specific Loaf Volume(ce/g)
w

—

" |+ + &+ Mushroom powder +
55L.(05%)

= -&- — Mushroom powdsr +

SSLO0%)

o i i
0 2 4 6 8 10
Mushroom powder (%)

(Fig.9) Effect of sodium stearoyl-2 lactylate on specific loaf
volume of bread made from mushroom-wheat composite

flour,

th Age] Ax

1) MAEY Asbo) whE we g
MRS 0~10% A7kstol AT We| T} L8] MEL Table 177 Table
18614 BE uigh Yk $1E UBhiE Lie MARY Ate) mel EvAe Hu
o8 FANUR 2T Lgtol 47.850% 2% WATE A}TE BT HAE
Belth URAS WlE Zasglin tlaPsh 72.790)2 6xeh 108 WrFEETHE
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f2218 Bach A Uehle agtdt A& UehlE bgte] HYeME HAE
ah gbake] Flo] wiel LIRS AxtF o FUlste] izt MAEW 2% Y7t
FolAE FAXL QI 4% A ol MPE fA7E Uels] AR 2, &
WAL aglo] AR bk F7HtdEdl aglolde iz 272 A7hpeA
R Qlot 2% Hrhet 6% HWIRTt RAXIL QA Ve, bddE tiz
Fo} 2% ArMEolAE Xzt glon iR 4 AIITRE A7 s
A= 6%, 8% 10% W7HFES Felxz LielubAl dgtch 918 A3E 2 Ey
Ao WRELE Mg Mol FUsAl ZANE HA| i FEHLE HBNo]
o] U} Lk F7tA Ao AN E HRAEHS F7A A4S UIHERte R jig
o]d RTh PG o] Lk LA b /M Aoz PATh

(Table,17) Effect of mushroom powder on crust color of bread made from mushroom

powder-wheat composite flour

Mushroom Hunter's color value

powder (%) L a b
0 47,85 d 19.92 a 31.46 c
2 49,60 cd 18.63 b 31.93 ¢
4 54,63 b 17.37 ¢ 33.38 b
6 51.58 c 18.09 b . 34,87 a
8 56,32 b 15.58 d 35.25 a
10 59.66 a 13.39 e 35.41 a

Means with same letter(s) are not significant at 5% level,
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(Tablb.18) Effect of mushroom powder on crumb color of bread made from

mushroom-wheat composite flour

Mushroom Hunter's color value

powder (%) L a b
0 72,79 a -1.71 d 11,00 d
2 71.78 ab -1,66 cd 11,80 cd
4 70.28 ab -1.54 cb 12,70 ¢
6 69.39 b -1.47 b 13.79 b
8 70.73 ab -1.14 a 15,75 a
10 69.20 b -1.14 a 14,93 a

Means with same letter(s) are not significant at 5% level.

2) Sodium stearoyl-2 lactylate(SSL)% #7}ol wlE wle] Mg

SSLE A7IRt M= HEE Table 193} 20004 R ¥ 9] Lk WA R A7l
wiel Aap F71stgl izl 0.25% AsbrelMe Azt glon 1x AT
B f2 27t Ueltth aghe 43T ke Uelx] dgtout 1s Aol 1R &
= & JEllen 0.25%9) 1.26% cha-ot o FA Aol v} ¢lon 0.75%2} 1,5%
o ti2Let R-AHA Aols} UelyTh b3k L3kt o] Hsiadol wlet FHEA
= th272} 0,25%, 0.5% B/t Koy Xol7} glalen 0.75%8} 1.5% AT
T34 FH Aol ueiktch uEAe] Lgke AWFem Zulstd izl
0.25% ¥71te F23F Aol7}h glout dzFel H|ste] 0.5% H el G993
Aol7t e 1,0 HIh-et b R&A Aolzt ZA ekt 0.5%, 1.0%, 1.5%
71Ele fAQ Ao)7t vetylel aghd ol A /3 lolst vehux| ¢
gkt 0.2% F717ot 7oA 2o}z Llkith b= ABF HHs} A Ro| o}
Uil thzrele] fe Al xlol& 0.5%2} 1.25% FIMFollA LElts 0,25% 717
o} 718 & 2ol7t uElkith o]YA REAA SSLE HUlshH F¥| AL 0. 5%l A
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Bl Aol Uehd 1xoAM 713 & zlel7h vehles Z¥E AL WEHoME L
e B9, 0.5%0l Mg o]z} LA 1xollM 7H WA VElkts agtzt b3kl B¢
t 0.25%0| 4 Xpo]7t AA il 0.75%0]4 HIltelMe Aol o] HMAREUSE H
7kt Avaoll= SSL& 0.5%9t 1,058 HIkste] AJd3] R Ro| WA LS Ao
el EA Mol 4u& & ZeE Aa¥rh

(Table, 19) Effect of sodium stearoly-2 lactylate on crust color of bread-making

Hunter'’s color value

SSL(%)

L a b
0.00 47.61 c 19,16 ab 31.02 ¢
0.25 48.33 ¢ 19.26 a 31.10 c
0.50 48,71 abc 18.88 b 31.75 bc
0.75 48,56 abc 18.47 ¢ 32.11 ab
1,00 49.62 a 19.50 a 32.84 a
1.25 49,05 ab 19.47 a 32,14 ab
1.50 49,74 a 18.32 c 32.26 ab

Means with same letter(s) are not significant at 5% level,

(Table, 20) Effect of sodium stearoly-2 lactylate on crumb color of bread making

Hunter’s color value

SSL(%) i 5 -
0.00 72.88 c -1.89 ab 10.83 b
0.25 71.94 ¢ -1.80 ¢ 11,38 a
0.50 75.76 ab -1.55 a 10.35 ¢
0.75 75.06 b ~1,60 ab 10,47 bc
1.00 77.01 a -1,61 ab 10,51 be
1,25 75.22 b -1,59 a 10,29 c
1.50 76.45 ab -1.67 b 10.65 bc

Means with same letter(s) are not significant at 5% level.
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3) Sodium stearoyl-2 lactylate?] A 7}oj wi2 wiAiwte] A e

HAELE] drtel A SSL 0.5%8} 1x& Zk2h ol Ayt Eyjo} e Mg
Table 21~24¢] Liehglel.  SSL 0.5%& A7iste] fHE WA WolMe] ¥y B
AL A MR Fotef whet 2 Auleld fAQ bl st FAE] veh) b
T-7} 48,480 H|s} 10% M7 65.192 23 xto]7} LElyt). o AL SSLE
A7}t 1A ske wl tiRF7} 47.850) 3L 10%7} 59.66Q1H] M]3 o} Z xjo]el Ao
E EyMo] globi & o 4 Slth aghd tlR7-9te) R-2Fel 2po)7} 6%iE e}
U SSLE H7ISHA] ofohe wiRot A HE AL ¢ 4 Atk b vzl uls)
26 H7HE RFA Aol7h Aoy, 4%~10% 7]eE vl YAk FHolch
UiF-Ae] L2 chzPoll ul3] 2%~8% WIIEEo] &A LEl o feHa ol
R 108 H7EolA FoFQ Aot Uelyde). aghe tl2T7et BF RHQ Ao
7} vettet 6x712] grol F7IBlTiv) 8wollA ZEAEIGI 4%2} 6%0)A agte] JHR

on olF o= #HAHA Aolst AAUTh bFIE CIRTFS} BFE Ko xo)E
Reix 8% FIHF7AE SSLE WA & 2% HULFet Ftol wissigl oyt 105 HHt
oA F7tste] ReJAQ Klo| 7} AA viEfyl),

(Table,21) Effect of 0.5% sodium stearoly-2 lactylate on crust color of bread

made from mushroom powder-wheat composite flour

Mushroom Hunter’s color value

powder (%) L a b
0 48,48 e 18,07 ab 31.14 d
2 52.56 d 18.91 a 34,28 c
4 55.48 ¢ 17,19 be 35.72 ab
6 57.19 ¢ 16.35 ¢ 35.47 b
8 59.46 b 14.05 d 35.61 b
10 65.19 a 11,90 e 36.38 a

Means with same letter(s) are not significant at 5% level,
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(Table,22) Effect of 0,5% sodium stearoly-2 lactylate on crumb color of bread

made from mushroom powder-wheat composite flour

Mushroom Hunter’s color value

powder (%) L a b
0 73.41 a -0.82 ¢ 10.19d
2 76.44 a -0.54 b 11,05 ¢
4 75.40 ab ~0,36 a 11.95 b
6 74.38 bc -0.36 a 12.47 b
8 74,77 abc -1,30 d 11.83 b
10 73.28 c -1.44 e 13.56 a

Means with same letter(s) are not significant at 5% level,

SSL 1.0%& H71ste] REE WMol EMME B Lk F¢ HAELY 3
Ztoll wet F7iste] dize} 2ot §oA A xto]7t velA] dsken 4% ¥s
FE Ao|7t Uehts] A}, ssL& HUleHA] o 3t SSL& 0.5% H/RRE we
HliL8to] B o]&Rcr) SSL 1% AIMFEo| F7180] 298y 27 ¢ yoia
ol i3 2% FIPE o) el A SSL& 0.5% IR ZAwkE WA UElUAE QT 6%
ool A= SSL& HIIEHA] g2 A3t wlwsiA VielWch agte thERTFe} obe #
YA Apolrt o 4wfE A 2o} gt RaEE Fo] o 10 Mt
FollA= SSL 0.5% H7hEch gho] &qirh bt tizFo) w3 4% H71HE £
A Aol At 65~10% 7jEl Hlxy g ook U Lk gz
Fof w3k 2& wA Ueldtou fFe Aole YU 4%~10% H7FEo] WAl
Vel izt Ro3Q Aol AUV 4%~10% WIITERIE FAHQA o)}
QAglch aghe chzyot BE R xtolrt velta 105 H777kx] F7tsiale
U} SSL 0,5% F71Fol = 6%71A] to] FUsicirt SxollA ZtAEIHW A& Ro} ssL
1% 47 ste] WREY 8x2t 105 H7HE7t 3 o] HAULE o 4 Aok bk
th2Fof ulsl 6%5E] RolH A xolE Hol 8% W7 7= SSL 0.5%& Y& Flol
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stotent WA 105 7ol SSL 1xE FUste Zlo] Wikl

919 Aol th2TES vlastd SSLE H/MESEF Litel EujU RN F
Zistdl ot WAREY AIEA s SSL 0.5% H7MLUL 7MY wdiTh Euje WjF-
ol A} SSL 0.5%& H7Ish= Aol agkE& &A 3t bzt& WAl ot SSL 1% HIvt
HAEY 8xet 10%ol A= aghE wAl VBRI 10%0] 4= bgkol WA Uetytel

(Table,23) Effect of 1.0% sodium stearoly-2 lactylate on crust color of bread

made from mushroom powder-wheat composite flour

Mushroom Hunter’s color value

powder (%) L a b
0 50,89 d 18,68 a 32.90 c
2 50,98 d 18.60 a 32.79 c
4 52,77 c 17.61 b 34.34 b
6 56,85 b 16.95 ¢ 35,76 a
8 56.36 b 16.90 c . 35.72 a
10 58.41 a 15.44 d 36,08 a

Means with same letter(s) are not significant at 5% level,

(Table.24) Effect of 1.0% sodium stearoly-2 lactylate on crumb color of bread

made from mushroom powder-wheat composite flour

Mushroom Hunter's color value

powder (%) L a b
0 76,69 a -1,49 b 11.15 de
2 77.30 a -1.46 d 10.67 e
4 74.04 b -1,44 b 11,84 cd
6 74.08 b -1.17 a 12.14 be
8 74.62 b -1.14 a 13.26 a
10 73.54 b -1.10 a 12.72 ab

Means with same letter(s) are not significant at 5% level.
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4) o =2zt

A8 AY BYL nlf o8 VLAY ZAFELE 1Y FYLoE: BFE
(hardness), -&%*]A(cohesiveness), 43 (viscosity), ¥t&4d(springiness), 24
(adhesiveness) o] Qil, 2x3 BAHOZR= HAA= AA(brittleness), ¥3|&
34 (chewiness), 7 47 (gumminess) Fo] o & AFolAs e B 1 F

ol 67} & Atw B3irt.

1) WARY H7te] me we) 277t

Table 25 MAEWE Aol wiE mbe 27 WHE Ukl ez WYy
Ratgoldi golHel 2ol7t gaom $14, MUY, A4, ASANE tzFe
M) ZSHE 2~dx AAPARE fA gt 66 AskaRE R A7) U
3 st 105 7 ZlEE S Rolzt gt WARTE Asieel B
4% gP4e WolAT, WUAT FX 2eln AEE wohAlrh

(Table,25) Effect of mushroom powder on texture profile analysis parameters of

bread made from mushroom powder-wheat composite flour

Mushroom Texture profile analysis parameter

powder (%)  gpr, ! Coh, # Che, ¥ Gum, ! Adh, Har.®’
0 0.94a 0. 66b 174.3c 182.7d -2.64a 278.9d
2 0.9%4a 0. 66a 180, 3¢ 191, 9cd -2.92a 289, 7cd
4 0.94a 0, 66ab 196.0c 209, 7c -5.20a 319, 6¢
6 0.94a 0. 65¢c 305.1b 323, 6b -2.30a 499, 6b
8 0.94a 0.64d 329. 6a 351.9a -0.29a 550, 6a
10 0.94a 0, 64cd 332, 4a 355, 1a -2.28a 553, la

Means with same letter(s) are not significant at 5% level,
1)Springiness 2)Cohesiveness 3)Chewiness

4)Gumminess 5)Adhesiveness  6)Hardness
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L}) Sodium stearoyl-2 lactylate(SSL)2] A 7}e) wpE whe] xx 7}

SSLE E7Igt Aol ==zt HEK= Table 260 LERJTE H34& #23 U
mA M e FHA Aol7t ety &9, $38, AP, A¥dMe Ut
2} SSL 0.25%= oA Aol7t glem 0.5%%8 F-2xt7p vepdch &t §
4ol M ssLe] Hrteo]l FtdeE HAEY 1~1.5% Lol f-AQ Aolst L}
EfLk] ofent g3t AgolA SSL 0,5~0.75% FI7HE7tA] ZAsicirl 1solA
A7) F7V8LaL 1. 25%00 A1 TIA] ZhAsh=t] 1.25%2F 1.5%0llA 71 Aol e &
A zo)7t vfehdA] dtet. §3], HolAME tiR 273,40 ulsje] SSL At
of utel AT W glo] 0.258 1%} [ xo|7t glglen 0.5~0,75% H7}
7t 222.6~223.52 71 Wstew olg T {F4FHA Aolst gldlch 1B
ghe gt 3ol M SSL 1% o]ide] Fou}, N HY 2ela FEolMe SsL
%ol A F=] QI3 SSL 0.5~0.75%7F $7 vehtzg wASLS A7 Welde
SSL 0.5%2f 1.0%8 H7Istal Fd 7149 WisE Avie Zo| dulcia A4¥r)

(Table.26) Effect of sodium stearoyl-2 lactylate on texture profile analysis

parameters of bread made from wheat flour

Texture profile analysis parameter

SSL(%) .
Spr. "’ Coh, * Che, Gum, * Adh, Har,

0 0.93a 0. 66a 167.45a 181,00a -0.00a 273, 4ab
0.25 0.93a 0.65a 161.38a 173,45ab  -0.25a 265, 4bc
0.50 0.88b 0.63b 123.38c  140,27c -0,64a 222, 6e
0.75 0. 86¢ 0.62c 118.54c  137.39c -4,12a 223, 5e
1.00 0.84d 0,.59d 141.80b 168, 34b -4,20a 284, 1a
1.25 0.83e 0. 58d 120.82c  145.98c -2,6la 250, 3cd
1,50 0. 84de 0. 59d 116, 75¢c 139, 47c 0.00a 237, 3ed

Means with same letter(s) are not significant at 5% level,
1)Springiness 2)Cohesiveness 3)Chewiness

4)Gumminess 5)Adhesiveness  6)Hardness
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t}) Sodium stearoyl-2 lactylate(SSL)2] 7o) whE wiAure] 2z}

HAEE H7to] SSL 0.5%} 15§ $2 "o 237 H3E Table 272} 2804 X
H BREg Asta BE FFHA o]z} ettt €Yol 2ol us)
BE uolx f2l3al xio]7} Uelau} 4% HrprolM 71 Wil 4%E AT 2~
10%0] A1 R x}7} vteluiA] Qigteh §dolNE ch2Fol His] BF uel: 2~
8ol A RelA e ol vehtA] hgter} o]&3t 10xell A FFHQ o7t Liet
weh Jyg 44 2 FEolMdE ~8x7kx] Fo3d Aozt AY Aoy
ol&3} 10% FsHEbole RAQ o]t Uelklth &3] HARAEW 4% H7H-& ssL
0.5% ¥712 Jbg W kg vehdoy, 10% H7te MY B 3E vehd M
2 fH Aolst Wk ek ssL 1xE HUIR W 2AAE B SFEA
Age AN Y, MY, Ay, AR F4FY ol §lsdel SHLAA
£ 0, 2, 4, 105 H7}FE(a)o] A7 gldlen 2, 4, 6, 8, 10x H7H-E(b)o]
A7t AAARE o] a H/HEY b H/HERE FAHA Aol & yvehlch #
Aol Az 0%t 2% H7Ht(c) Aahs FAAZL 9L 0, 4, 6, 8, 10% HIH-(d) 3T
ol Rzt glalont o] ¢ FIEES d WUE Bole FAHA 2llE UEhl
t} ag2g uREY 10% F7HE= SSL 0.5% HJtRTIE 1% ¥ 77} ok 72
3l 2ol & @A stalch
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(Table,27) Effect of 0.5% sodium stearoyl-2 lactylate on texture profile
analysis parameters of bread made from mushroom powder-wheat

composite flour

Mushroom Texture profile analysis parameter

powder (%) Spr, "’ Coh, #/ Che, * Gum, ¥/ Adh, Har. "’
0 0.92a 0.63a 142.65b 154.83bc  -1.35a 244, 5¢
2 0.89b 0. 61bc 142.54b 160, 64b -3.85a 262, 2b
4 0.87c 0.61c 115,71d  133.53d -4,62a 219, 6d
6 0.88b 0. 61bc 133.20c  150,98c -3.63a 2486, 5c
8 0.90b 0. 62b 143.29b  160,02b -0, 00a 259. 3bc

0.89b 0. 60d 177.59a  200,.36a  -0.00a 338. 4a

p—
(=]

Means with same letter(s) are not significant at 5% level,
1)Springiness 2)Cohesiveness 3)Chewiness

4)Gumniness 5)Adhesiveness  6)Hardness

(Table, 28) Effect of 1,0% sodium stearoyl-2 lactylate on texture profile
analysis parameters of bread made from mushroom powder-wheat

composite flour

Mushroom Texture profile analysis parameter

powder (%)  gpp Y Coh, Che, ¥ Gum, * Adh, Har,*’
0 0.77a 0.61a 149,.08a 192,.84a -2,00ab  315.8a
2 0. 86a 0. 59ab 160.74a 186, 56a -4,12b 316, 3a
4 0.85a 0. 69ab 153.99a 182.04a -1.17a 306. 3a
6 0.84a 0.58b 163.86a 195,49a -0.21a 336. 3a
8 0.84a 0.58b 169.70a 201, 66a -1, 86a 349, 5a

10 0. 85a 0.59ab 166,332 195.03a -0. 00a 328.1a

Means with same letter(s) are not significant at 5% level
1)Springiness 2)Cohesiveness 3)Chewiness

4)Gumminess 5)Adhesiveness 6)Hardness

_95_

NEEX : WA Lentinus tuber-regium2 JH & 0|2HF / SE S [H]



4. %2 Bt

W] B0t BAR gve] MU FUNOE fol Lok s, LN Mz
& f9E WE o] Frh ZAL 7 AU FUsk] 1% o] g @
Yol glojo} Wch WX HEU FWo| WAIZH LA i Y 8717t vl vk

7t AR Holel wE o] WeH UL

HAEES F7lsto] Az BE 45 P F3, Iy, A¥FY, Ry
543 UE BELE 7%, 44, 8 %, §7 azla AN JIRE VeeR
3lo] AAIE WAl AIHs Table 297} Urch ¥& A3t BF {43 xto]7t
Ul 4 Hujoae tizet 2 ¥rt FYAt e 2% Hrl3st
A ¥ S Vel o vi3) 10% FrEe TP @2 3hE JEhidnh 2y
2 A7 412 7P wOAL 8% FIlolA 2,42 MR Woken o] Hrinlo]
F2AQ o)z} Urelyteh A¥FH, BIEY, A, 223 el thr7te
frelF el xpolst 8wty elsith Z1F IR of2T9 grel JHE wokaL 2%,
469} F2x7h iy 65FEE fHA Aozt UElntth 71FZ 10%o)A, -

L gwolAq ZHR uolch,  Z2HAHA JIEE vlRITUF AP $9k3 2% Euke)
o]l xjol7t glgler 4% HF7IFHE f2FA AolE VIEMNL 458} 6% -
xt7t glglch R ol HIbet 8%, 10%= AU o]yt e 10x7} 713
v A uhepytet,
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(Table,29) Effect of mushroom powder on sensory test of bread made from

mushroom-wheat composite flour

Mushroom powder(%)

0 2 4 6 8 10
Loaf volume 13.1a 13.7a 11.1b  9,3bc 8.2¢c 6.3d
Crust color 3.7a 4.1a 3.7a 3.8a 2.4b 3.4a
Form symmestry 8.1lab 8.5a 8,0ab 6.9b 5.0c 5, 1c
Crust characteristics 4.0a 3.6a 3.4a 3.4a 2.4b 2.3b
Grain 12,8a 12.4a 11.4ab 10,1bc 9.1c 8.3c
Crumb color 9.3a 8,5a 8.5a 6.9b 5. 1c 5, The
Flavor 7.6a 6.9a 7.3a 7.4a 6.3a 6.5a
Taste 16.8a 16.6a 15,1ab 14,1ab 11,6b 11.7b
Texture 8.6a 8,5a 7.7a 7.8a 6.1b 5,8b
Total 84,0a 80.0ab 74.2bc 69.3c 57.9d 55.3d

Means with same letter(s) are not significant at 5% level,

L}, Sodium stearoyl-2 lactylate(SSL)2] 3 7lo] ulZ wle] B 7}

ssLe] Hrlel wE we) s WrH= Table 303+ Zrh EIBA, U, B, &
Ag AYsnE BE 493 Aozl ekl Ry 0.75%7) 1Y & e
UEhia 277} 71 We e Uehih EYAE 02567} 743 w9k 0.75%e
717 ol 24 2ol& Urhiglch A¥THE tzT7vt 4 woron] 1.0xe}
1.25%0l A FHQ Holzt Uelyte), Eu] BHL 0.25%0lM 71E w3 w0l
g ettt 71BE 0557 74 wetom 1sold 7bg wA Ukt chzo) u)
8] 158 AT BE SR} sl gatth, WEAE 2sold 7HE 3 %o
A 7V welth SR 0.75%7 7P A vhelsiom 0.25%el WAl Ukt 0, 25%
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= i@t fFQ Aol uiehlA] sttt 3R tiRFolN, HHL 1.26%004
71 & g VB Bk 18} 1.5%0)M, &AL tizFolMd 7MY kel
FUHY 7E2AME 0.5% HUte 150} 1.25% W7o R xlel& el
R tize ThE AR Tole AU xll7t flKeL} 0.5%= 83,42 5 At
oA 718 &2 k& Rch

(Table.30) Effect of sodium stearoyl-2 lactylate on sensory test of bread made

from wheat flour

SSL(%)
0.00 0.25 0,50 075 1,00 1,25 1.50
Loaf volume 9.9 12,32 12,52 12,7a 12,3a 11.2ab 12,2a
Crust color 3.92 4,52 3.7ab 3.3b 3.9ab 3.9ab 3,.8ab
Form symmestry 8.2a 7.2ab 6,9ab 7.2ab 5,3b 5.8b 6.4ab

Crust characteristics 3,6a 3.9a 3.8a 3.5a 3.0a 3.3a 3.3a

Grain 12,7abc 13.3ab 13.7a 12,4abc 10,1d 11.9bc 11.6¢c
Crumb color 822 8,6a 792 8.3a 7.6a 8,4a 8.5a
Flavor 7.50  7.1b 8.,1ab 8.9a 8.0ab 7,9ab 8,0ab
Taste 16,6a 16.2a 15.6a 16.5a 14.6a 15,0a 14,6a
Texture 7.8a 8,22 86a 80ba 792 872 83a
Total 78.4abc 81,7ab 83.4a 82.0ab 73.0c 75.8bc 76.7abc

Means with same letter(s) are not significant at 5% level.
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t}. Sodium stearoyl-2 lactylated] d7}oj uld wAlwte] Ws87}

SSL 0.5%& HIhg WA @8] #HYIHe Table 313} Atk RIHAY, U,
3, ot At RAHA Hol§ Rurh Hujeh EyAolq HAEY 4% A
Argol RAHQ xolE BAL AYFY, /1T, AL vizT e RAHA Aol
ggou APIFHL 6%t 8%, 71T 4wl 105 HIEEL, ela AL 4%
6% A7ME7F 106 Abrst FHA zlo|7t Velklel. F3H JTEE BA bz
F9} 8% 8L 10%ols R HQ Aolst ot dxste RelHA AolIt e
th &, 10% M7 Aol g $A Ut 4%7h 7Pg LA Uit

(Table.31) Effect of 0,5% sodium stearoyl-2 lactylate on sensory test of bread

made from mushroom-wheat composite flour

Mushroom powder{%)

0 2 4 6 8 10
Loaf volume 11,32 10.8a 8.5b 12.4a 12,42 12.4a
Crust color 3.7a 3.9a 2.7b 3.9a 3.6a 3.6a
Form symmestry 7.5ab 7.4ab  6,7ab 5.9b 7.7a 7.6ab

Crust characteristics 3.9a 3.5a 3.2a 3.4a 3.6a 3.9

Grain 11.7ab 10.9ab 10.0b 10,6ab 11,6ab 12,0a
Crumb color 7.6a 8.0a 7.2a 7.4a 7.9a 8.0a
Flavor 7.8a 7.6a 6.9a 7. 4a 7.6a 7.2a
Taste 13.9a 13.1a 11.,9a 15,2a 14.8a 14.8a
Texture 8.3ab  8.2ab 7.2b 7.2b 8. 2ab 9.0a
Total 75.7a 73.4ab 64,3b 73.0ab 78,1a 78, 6a

Means with same letter(s) are not significant at 5% level,
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SSL 1%& H I ¥R o] |H5BIsHe Table 329 Arh ¥3, EyM, EyE
4, 1%, 8 44, 3YH/NI=dME FYAA xol& Rolx]| YTt ABER
oME Tl 2% A MM E RA7E glev, 4% HIHEFEe AT A
47} M e e VeI URAL 2% HIHE7h 1 ftol w2RA MY 3}
of Wre 10%e} #2)H2l Aol & vehglrt. = 217 P &2 3hE vEhiE
A THE Ao RYAQ ApolE Holz] okgtent s gre] B 10%2h= /4
AQ Aolg Uttt F¥AQ JIEE Bd 47t JH} Fokom 10%7F ZHF L
A ettt o]4te] AR WrFe A2 wAELS HIRE A WA
e AT AMRSH= o] $9kow SSL 0.5% 4+ELE HIIstY ANE BFole
HAEY 106 HIAE B 7128E ¥ A3ch 22U SSL 0.5% FELE
Hrbsto] Ay F$ole HARY 105 A/ E B5F 7138E FAAZCh 2
YL} SSL 1% $E28 A7Iste) A APole WARAET 10% H7HE W2 B3
7138 & BAI7IA R

(Table.32) Effect of 1.0% sodium stearoyl-2 lactylate on sensory test of bread

made from mushroom-wheat composite flour

Mushroom powder{%)

0 2 4 6 8 10
Loaf volume 9, 8a 9,7a 11.9a 11.0a 9.4a 10. 2a
Crust color 3.2a 3.5a 3.7a 4.0a 3.7a 3.3a
Form symmestry 5.3c 5. 9¢ 8.9a 7.2b 7.9ab  8.3ab
Crust characteristics 3.2a 3.5a 3.7a 4,0a 3.7a 3.3a
Grain 11,9a 12.0a 11.8a 11.,2a 10.1a 11,6a
Crumb color 7.8ab 8. 8a 7.7ab 7. 4ab 6.6b 6.3b
Flavor 7.0a 7.2a 6.6a 7.0a 6.8a 6.4a
Taste 16,2a 14,5ab 13.9ab 14.2ab 14,8ab 12.4b
Texture 7.6a 8. 3a 8.3a 7.7a 7.5a 7.0a
Total 73.0a 74.5a 76.2a 73.3a 7l.6a 68,6a

Means with same letter(s) are not significant at 5% level.
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5. ARA] e X3}

7h HARAEY ol whE e =3

"ol AHPL e3lo] T AP A9 n|AE Y Fule] Frix]| o
A A 4 ded AR Fol wetsiAy FxeA]7] AL Jel2 Hate] gt g
o] Ztadte Wl kil AUA 3 AASA Utk AFLEY APYL BAE
Yl oe APero] 2T J¥L uAP,

HAELE 71 W& 5U B 4Te} 5TolA AASPAAM AJHE Aol 23}
d AEE ALY Hrkge] SIHESS @AY Aolst vy} iz 278.9
gl B8] %ol M= 289.7, 4xol A& 319.6, 6x%ollA= 499.6, 8wol M= 550.6, 10%o0]
A 853.1% F7lElo] MRS Hilete] wWold48 RF=rt F715tdc), oy &
3 4Cek 25ColA AHste FUAME L2 A7t vehled, 24 4THA L)
MEE B 24A]30] A 1ol BF FHA7F FA3] goAHA & WHIE s}
e, ci2FoA 1144, 70] Wiebd o wls), 2% HIbtolAule] WAl Ueldta 4%
HoERE s HAELY] Aol S1E4F S AN AL 108 A7t
M 1854, 87kA] ulelytel 2d#lolM e 2 HHsL 1dARche 3 st dad
o] UElRt A& 7[to] A d4-&F Uviyt F7}e] Wiyt vieh} 5dxoll= vz}
1500,6, WHAEL 2%oll A= 1472,6, 4%ollA= 1846.9, 6%ofA= 2059.0, 8xo|A=
2058, 4, 10%oj A= 2307, 60] = otk

25Col A 5 A Zlo] 4TolA 1d#] A A vsedirhe 2 2B5CTH
The 4TCoA FAY i do] Uehdrhs Hola 53] A Ewe] Ml F7}
Y5 i@ ato] FEAA W] APHehs AL ¢ Yot

2T A & 244 Zto] At 1o F=7t AR th2FE 567.1, HAEY 2=
601, 4% 694.4, 6%+ 1050.5, 8%i= 1075.9, 10%: 1159.72 wWAlEnt ¥sjato] &
Vg FE7E SR 2dH |, 39A), 4URIE R4S U U1 Rye
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U, 2ss} 4% Aol 3UmtE tRtREr WolAA 5dsldlME izt
1312.0, 2%%= 895.1, dwi= 949.2, 6% 1172.4, 8%k 1343.0, 10%: 165428 =
7t Z71sigle). A2olA 59 B AAstE Fede AL ¥ 2~4x HIMAddE
w34 ETt YA AR g @l 108 Aol tRFETEE k3] 1Y
4=t warhs 2Ae o 4 dch

25T A% F, 497lole L2 W FYol& ¥ 4 ATk weiA 4~54
A ZE ol @i F7R: FujdYLE Aste] AL AR Rrh

1}. Sodium stearoyl-2 lactylate(SSL)2| 3 7}o] uwlE "o X3}

e A Fol AR k3r} dojut Fho| AFEEZ, W2 k¥g ¥AIF]
glsiM & gluteno] W WIHR-E AMEsHE o] Fon|, FE} RA& thd 283
W owre] 4w AR 4= Q3L monoglyceridel} fatty acid ester@ H¥71toZH
el w31E ol FE WAY 4 JUrh (57)

ssLe] #H7lo] w2 wWe =¥E Uehrd Ao o2 273,480 v]¥) 0,75% ¥ 7}
FolME 284, 12 714 &S 0.50% ¥IhFolA 222,622 713 Walth 4TCelNE
1gxjolls tizFE 1123.4Q09 vl#] SsL A/BFES BT Wi 7] AdeF
tjzto] ws) k&E}l oojA ARPECh BCANE L FPLE iz
0.25% A7htolAE 195158 k& A7bo] nls] 3ol wiEAH LiehtA|Rt
SSL 0.05% ¥ 7MHEl CluiAl Ao
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t}. Sodium stearoyl-2 lactylate(SSL)2] 7ol wiE W Ao -3}

SSL 0.5%& F71 WA e cizTet AY uisy =3istE Hylou HARAEL
10% H7b7ro] 4Co) e 2UniEE 25T 4UxifE jzFo| H3] &2 3
=& Vel k3] APo] 7i43 B AL & 4 gvh e SSL 1L.0xE AN
HAMES tl2FRTH BE GriA =3t o] o Fo{Fa sUMANRE ofzte
2ol 7} Letytet.,

2}, Sodium stearoyl-2 lactylate(SSL)&] ¥ 7}o] wlES w3} A|JFH 3}

AR 0~10%0] SSL 0~1.5%8 d7iste] mle] WistE AMvnd, WAEES
A71 wEche SSLE AVsHAE wl e BEZ WA Wi 3 FolAME SSL 0.5%
o ¥7}tEo] SSL 1.0%8) F/rERche WA uehd Aes Mo} SSL 0.5% 3t
7b WAivge) 3t Aol 71 st glria @ 4 ok
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A5 & delayd o 7lsd o7

A1d H A

e APollE AES -8R AP ATE $lsle] o] ofZelzt iRl Eug '
TEE thalol] 22} 50% L 100%§ chAsle] FEATEE Bl dUe] ol o] BAsL
£ ] A 7Pe dE ERRISIAL 4 RUEEE 2REShe FU9A1U(T6), LIL-FH2HE
! 5% ¥pR]4>{(atherogenic index)e] HA|ELle] o2 HIRhE WASIAL dUH & AAH
AEAE Il o, Y o]5 FEHAle] YT AEFH T guld Wgaked] A
4 o A aEgAe] AMEz, el YolAlARA Fdithe] A AHHA(scavenger
enzymes) B39} SIS BIsI0] Yo Falgh Ho] olrl,

RGN E olF -8 olZelzt widE tS TAI R WKL Hasdel ulel olg &
SN g TR oA EkE ) $i8le] ofzelgt Wi EEE ©erstE ool
Ztz} 10%, 30% 3 605 ciASlo] BEAHE Bolo] YU JAIREE W YA WolAlAvls
Tk, oh&E ©HEES] tNETE BBl AlR P 7HsdE ERISle] o &
e do7loll Hagich

¥,

»
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NEEXN: RE

A2dAQE 9 Ey

1. A (LTR) 9 FEALE 24

7L FARIR

2 Aol ARERY ol=2|7} FEHAE A|F7A] AF Aol HA] W ARE TR MR
O lentinus tuber-regiun(LTR)2A U/ |& 3-8ndE=lollx wiadslel 2zt MM
(LTR)& 71578 W AeldgaTol AHsialct

Ll AEEEY AR 24

Z1EALES] 2L ¥I3HE 58, 3%(corn starch 44, 00%+sucrose 14,30%), Th#3 18, (%(skin
milk 18.0%), 24 15.0%(lard 15,0%6)2 3}3L, cellulose 3.0%, HIENIZ} 27]2 SFRE(AIN
mixture)S 242} 1.5% % 3,5%8 H7)5l] AMEIC) of7|of| DL-methionine 0.3%¢} choline
chloride 0,248 H73}5 AFULHEESZE F=517] $1810] cholesterol 0,5¢ 3 sodium
cholate 0.2%& /I8 APE AEE 2A3I%c)

o] 7IEARE tlZ2F (control ) 0.8 313, AHPAEEANE LIRHA BAIFS F I2F
o7 o] LTR-10228-2 ¥l=3}E 52, 47%(corn starch 38,17% + sucrose 14, 30%)2A] 5,83%
& LTRAAELZ oasts, E LTR-3025S Bhe51E 40.81% (corn starch 26,51% + sucrose
14.30%) 24 ©p3HE 17.47%& LTRHAEEE oiAshy, LR-6015-2 ©3kE 23.62%(corn
starch 9.3%% + sucrose 14,30%) 2] 34.68%& LTRHAELZ ciAsle] AE-E ALRE ZA5}
oler, vimz] ehidst x4, el cellulose, H[ER], #7134 58 cj2gs} SUHA
A7slo] ZAIR APAEEHN 4750 FEUES AAlslolch

th BHEE W AR
E ¥l ARSI MHUEERWE Cri/Bgi D IGSA] BEEA], D 1654 ®E(mle rats:
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6010 g)& (F)ujole AHwTiolM Ile] 2-FY Tal|dE Mgl 475et ALY
& sieh AN W AE2RALS vid 18:0000 AlFe] FE A BIY ALEF AFslAL o}
& ¢ AR FAl Al AANTE ABIICL FEARAS ANsxA(2212°C 65+
26 RH)E]H HR 124]3F Alo]E(18:00~06:00) 2 ZHHCh

2. 39 Lol eyl F W vRkee &

7l g% #e

Aol A AEFE TR, Aol 2417t wixlsladcizt Aol wiel ¥3e Felsle] AMgst
ol whizle] #eke Lowry 5 (1951)8] WhHol wiel E& ThASA] BSA (bovine serum
albunin)& AMR3le] BEHFEAZ S8sle] Fuhsialc).

L} wiRk=e] &3 9 Ut

ol mid 18:000] M3& &EIHA BAY ZANNEE F3 ohE g, AR AL P}
of njUY] AtE M3k AXBIACEL Applegate 5(1984)0]] whel ALRH-&(feed efficiency:
FE)Z AlZ Aol tidt AlF 57182 vlZA A-0ell ulel AL, ofluix] Z&(gross
efficiency: GE)2 4M] ofiuixlol] iRt XiF F7Hge] wi=A A-@e uleh Altsisct.

FE = [Body weight gain(g)/Food intake(g)] x 107 +esesmesresesnnns(D
GE = [Body weight gain(g)/Energy consumed(kcal)] x 10° ++we:®

th 43 olu=]e] o188 &%

Al AJ318h= ofluiRIgo] 1ALl mlAl= F%E B8] #1851 TiARAlF (metabolic
body size)ol ti¥t Al2 3] %(me/g body weight)Z ParkZ} Harrold(1983)2] ol whet Al
AHS1%ict.
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NEEM: R

3. ZHLElE P 5%

P¥Fe] FTe2elE TP Rudel 5(1973)2] ol we} o-phthalaldehyde] 02 &3
310l EE HPAol oA BYFe FTaLelB gake FYshalch. B 8H2Y Aue
glEeh(LoL) Bl aiwe|Eeh(HiL)-SelAuEe] RS Noma 5(33)e] Wiel wle} che
I A2 o= Fysiglc

7}, HDL+LDL-ZHAE|&e] &3

BY 100ul& AWl Y3 sodium heparin/ sodiun chloride reagent(150mg+4g/1000ml
D¥) 4.0m1 37lslel Ejfslo) Ad2eia 1587 WAk ¥, o] Aol THA| Anberlite
IRA-400< 0.5 Y31 Z§slo] 1027 WXIPch 1080] A ¥ 700XgolA 1087 QiR
ERAA HSAE 2,001 2L AT §7) thE, 2.0M PCA S-S 2,004 M7} Sk
700 xgollA] 1587 QAd#elsisich

U HL-3y2el8e] &%

Y 100418 ARWel YA sodiun  heparin/calcium  chloride/nickel  chloride
reagent(300mg + 60aM + 2,0mM/1000 ml DW) 4.0 ml& H7} Exsle] Alo)A] 3087F Wx)gt
Tha, 700XgollA] 1583 BAFeARIC) o] ul Qojzl d%e] 2.0n14 g M2 Al &
2 ThE, o17lell 2.0M PCA -§-¢Y 2.0nl18)& H7}-Es0] TIA] 700 Xgolld] 1687 Qalia)s}
ek

Tk HOL 9l LOL-Eal2ulEe] &3

flold A2t ¥ 7IRlE ddReR ohe, AR wEla Aol waixek(50g of
sulfosalicylic ~ acid/1000ml  of acetic acid/acetic acid anhydride/c-sul furic
acid=35/65/10, V/V/V) 2.0mi#g H7bEfslo)  AlLeld 1083 A e,
spectrophotometer?] 625moll N FHE=E &%, EEHPA 23l Faysiglc),
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SR L] AR AW UFHSE UBd FUREFY WEREEM EEEL
= HUZ ¥R atherogenic index:Al)= Haglund 5(18)2] ol uwiel &3le] T 4|
of whe} AAksigich

Al = (Total cholesterol-HDL cholesterol )/HDL cholesterol

4, FAPANAZ(M)(RS) B &%

7} 354 e HY &7

Deoxyribose®] ¥} HEE hydroxyl radical A4 FE=E FFsH= WHOSA kg Aks
tiAbEol &3 deosyriboser} BRE|o] aldehyder}t A/EW o] aldehyde= AMg-8ollA]
thicbarbituric acide} RE§3lo] WMERs A& o83} Halliwell F(19)2] ol ulet &7
sigict. @39 dl=F|A| elc|Z(hydroxyl radical &8 WA 0.1 MO AitAFEN(pH
7.4), 10 M NaNs, 7 uM®] deoxyribose, 5 mM2] ferrousammonium sulfate, 0,54 M NaCl AJek&
Z}z} 33.3 ul¥y] MUIBIaL AT AlE(15 £1)9F E(185 ul)& Ydle] 200 ulEA Bl o]
E3E 898 7T Pz 1582 7R3l a8y R 7RIS BB 4]
2(30ul )& AlHe] Yot 28| BE AWl E(185 £1)¥ 9Ya A FIRIL o] Wk
o] 8, 1% SISE) 75 19} 2068] acetic acid 500 ul, B 25 ulE& F7)8l] Wil 1.2% TBA
£ 333 ulg Yol I Heth 2 F 08T HAU ohE ALelA AR ¥, 800xgollAl 5EE
FaEeBl] A HFAE FHREAE ol83le] 532 mollM] FREE FYsl] EEADT
Aol o5l AR 2RI FHE AolE ol8sle =FA| ehr]mole/ng
protein/min) 2] ek A4lkslch
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AAZEXN: RE

U S el ¥ &%

A= fr]Z(superoxide radical)®] A& McCord B} Chan 5(4)% el wlet
superoxide dismutaseE QAT 4= Ql= ferricytochrome C8 MULEEEH ZA%I9cL & ¥FY
& AMS31o] 0, 1M EDTAE TRIE QAkEZ-8-(pH 7.8) 420 ulol] cyanided] ‘s%7} 50 uMo]
E5E 20 mM cyanide -§H& 7IFF F- 37°CollA 1083t 7Rl o] gefoll AJESE 300 ul
2} 0.1 M cytochrone C 50 ul§ ‘gol EHFEAEG AM- 550 nnollM FHESF Aol mhe} &
slgict o] w) cytochrome Co} ok EARZBAS 19,500M 'on' & A3l AXksigic.

ch 2tk 3 &%

M= (hydrogen peroxide)] AIAdEKE Thurman 5(1972)2] ¥pHel wlz} YHZFoN A
4% hydrogen peroxideo]] &]3le XL B2 M)9] ferrithiocyanate EIME 7|22 400
mM QKR8 (pH 7.4) 400 ul, 200 nM nicotinamide 200 ul, 100 mM MgClz 200 ul, 50 mM
NaNs 200 ul®} A|& 64.1 ul, & 735.9 ul H7}- E¥RT %) 60 M NADPH 200 ul & ¥rpsl &
2 nl7} A sl 37C P FRo)M 1557 JR2AIZ] Foll 1.2 M TCA (trichloroacetic
acid)& 1.0 ml 387}, 3,000rpmoflA] 1023F AEE]sl] AbEede 1.0ml 33IAch 5ol
ferrous ammonium 200 ul 7} F 2.5 M KSON(potassiun thiocyanate)& 100 ul ‘go] E&slo)
2ol 102 HAsIeIct FFFEAE ol83le] ¥ 480 nmoll N FHE=E sl AR
Aol 23] IfatEla(nmol /mg protein/min) 2] FHRkE Faksigict

2} Nitric Oxide (NO)9] &3

ABHHAN)E SR EAths 7IAIEORA, AP o2 AlEiElo] No; 2F Nog el
2 A¥so] SHch niehd AEshe G2 N BUAA N2 B8AA B N0 s
Miesel 5(1996)2] bd& o]-g3lo] Fasigltt & ¥H 100 ulE 2n)g AlPHel| 6.5 M HCl
25 1, 37.5 mM sulfanilic acid 25 xl1& 22} d7ksielet 1083 HRFE F 12,5 M
N-(1-naphtyl )-ethylendiamine 25 #1& 7%t F AlLollA 3087 W]+ Fof 10,000 Xgo]
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Al 5EZ WdEesiglcl whiAgEe] AAY ASYE 540 oM FHEE Il
sodium nitrateo] &|¥F EFHPM 0T Fs1ch

5. Al AEglAel By

7} =det 213 &3
YHFe] 2Rt 22 UK Choi B(7)9] ol ¥ TBAY.LE malon- dialdehydedt
B 5% sklch 8% 20 ulo]l 374 180 uld ERJS}o] AP 23}l 8.1% SIS (sodium
dodecyl sulfate)-§-2Y 200ul & 7}5}0] of 533t EARY ¥ 20% 24} 1.5 ml & Yol TA] 5237t
2313131, 1,2% TBA(thiobarbituric acid)A|} 1.0 ml 378} 307t ¢=RojA 71d%ic], o]
Wk 800Xgoll M 10437 AEe|sie] Y3 EHFEAG AHE31e 532 nnollA] FH=
& sl 2EAPAol utel gsich

L Alst ehagdle] ey

5 Ale T RS Levine 5(29)2] WpbHol wlel carbonyl groupe] FYHE &%
slojrh 0,1 mle] AJFol 30% TCA (trichloroacetic acid)& 0.5 ml &3}, 3,000rpmollA] 108
Zt AAERT F AEAE AAYT F ol 10 aM DNPH (dinitrophenyl hydrazine) 0.5 ml
7Y s 1A Rt Ao WA] F 3,000rpmoll A 1023t WAE sl A3 A
AR I ZRJo) ethanol/ethyl acetate (v/v 1:1) 3,0 ml-§ H7I3}] 42004 108 Wi},
TIA] 3,000rpmoll M 1087t QA4lEe] F ke @2 ¥, 6 M guanidine(20 oM potassium
phosphate buffer, pH 2.3) 1.0 ml M7}-E¥5l0] 37°CollA 1587 7kt ¥, 3,500rpmol|A)
1083 QAEesle] 43aE At ofw] carbonyl group?] & 360 nm} 370 nmrle]e] &
FEolA EXIEBAG E=22,000) A ARSIC

6. A Woliie BY &3
7} 4TSAE CiaREope By
Oyanagui 5(35)2] WHOE +HIA|E r]AFEA]|(superoxide dismutase : SOD)2] ¥4d
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AAEEXN: 7E

HAE AL (pH 8.2)2 30HIE BMEE <Y 0.1 mlo] FFH4 0.5 nl, AX|eK(52.125
mg of hydoxylamine+102.1 mg of hypoxanthine/250 ml D.W) 0.2 ml, BX]eK20ul of xanthine
oxidase+0, 9939 mg ethylene diaminetetraacetic acid/26,7 ml phosphate buffer, pH 8,2) 0.2
nlE H7h-EYUSI] 37T T2 o)A 4087 7R 3= CA|eK300mg of sulfanilic acid+
N-1-naphthylethyene diamine acid/500 ml of 16, 7% acetic acid) 2.0 ml& Z§}3le] AlLo)A
2023t WA ¥ EFFEA 550 mollN FHEE SHsle] BRI 23] ),

U SFERRR HGATlolAle] ¥ &%

Lawrence 5(28)2] 340 nmoflA] NADPH] k48 Z°8317] 98l MEYEZL AESoN 2
FEPX|2 #&A]rlolA)(glutathione peroxidase: GSHPx) H4e] X2 Q1AIELel(0, 3M/4.0
nM EDTA) 108 ¥]M3}e] A}IT), Qlaber8-09(0.3 M phosphate buffer with 4,0 mM EDTA,
M 7.2) 0.1 ml, S5 1.295 ml, 26,56 oM sodium azide-2-2§(86.33 mg of NaNs/50 ml of
D.W) 0.5 ml, 294.37 M GSH-8-2Y(452, 34 mg of glutathione/5.0 ml of 0,3 M phosphate buffer
with 4.0 oM EDTA) 60 ul, 8,4 nM NADPH( 35,0 mg NADPH/5,0 ml of 0.3 phosphate buffer
with 4.0 M EDTA) 110 ul, glutathione reductase(5 mg of GSH-Re/1,0 ml of 0,3 M phosphate
buffer with 4,0 mM EDTA) 5 ul, 1M hydroperoxide 320 ul®} ¥M¥ A|EE 30 ul & X7}k
340 nmoflx] FHES 283 Fsle] EERA0] 28] GSHPx(umol /min/g protein)e] ¥AE
Ae1gict.

]l sletelolAl(Calalase : (AT)S) HA &3

TYollMe] Y 82 AAFEU(pH 7.0) 260 ul, FF<= 330 ul, WP 20 ulof] 15 uM
2| I8l 900 ulg H7Isle} A 412 the, A EHEARA 240 molN FHE
o] HEE 283 F43le] FHsisicl. (43)
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A3d A 2F

L AF, Al ¥ ouixige] H7t

7h ollyAl £& 7t

AHIF 024 LTR-10, LTR-30 W LTR-60 FLEE 4559 FoIsiuiA A)3HHE nja
Sl] B Fig, 10 Hi ulel Zo] ofze|7t #-§¥A LIRS ©h3tE ciH| k= 307k
£ - ZARY R, S FEY AR st

250 -

—e— Control
—o— LTR-10
—v— LTR-30
200 4 —~v— LTR-60

150 4

100 +

Body weight (g)

0 5 10 15 20 25 30
Period (days)

(Fig.1) Effects of Lentinus tuber-regium(LTR) on the changes in body weights of

Cri/Bgi CD IGS male rats for 4 weeks,

oI5 olel7l F-gHA LR-27t AUTEE) 43 2 Foltl ¥ AU, AR L o]
H2& viaslel B Table 13} Zrh AFUNE &573-37Isle] ¥4 LTR-10, LTR-30 @
LTR-60F 1-E-2) A|F F7h= 144.30+5,06, 141.86+13,33 W 135,57+11.21 gO8A tjx 1
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E AZ3oll wisi] 242} 3.0%, 4.7%, WU 8.2 AF 3718 HAEs} UehdARh LR
Foi1gollM BFE foldo] A=A glch olEyt A LTR7F BB tiAdd 4= 9l
& 228 JUHEs FEARS] Y JHsE ARRITIEL B 4 gich wehy Al5Hsigie
Z FH(Choi et al. )(11)8] APANE W BBl Eobd Ur2tESe] 3mvixs A3
Bloll A9 g¥o] & Bt ohlel 5uR|E BhEtES] i} Jhsd e JuiE
2

Table 10X Lentinus tuber-regium (LTR)-87} ZAAL2E Fofdle] 45 ¥ AR M3
2A4.97)510] B LTR-10, LTR-30 W LIR-6020)152] AkR A3)ke t]2 182 AR A3
Boll uisled 2kzh 8,8%, 19.0%, W 28,062 AL A3 FIHEIIL LERIA LTR-E 71800
ol felAeg Atz ARl F7I6lAL a0l ABE el EY A WHos AR B8S
|- 3g7k51ed B LTR-10, LTR-30 Y LTR-60Fci18¢] Al ¥ 43,93+3,39, 39,48+
3.28 W 35,0712.88 g0 8A] CIRTE AL Fgol vl 22} 10.8%, 19.9%, I 28,8%%
AR TE A} AFE] LIR-Y7IR0] wiet 8% AEH R AR Hgo| Hasia
lglch wheh LTR-A71 60xol 4ol Al vigte vl Expog oY 5= gle 2o’ 7
213
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(Table,1) Effects of Lentinus tuber-regium(LTR) on body weight gain, food intake,

feed efficiency in Cri/Bgi CD IGS male rats for 4 weeks

OParameter Control LTR-10 LTR-30 LTR-60
, _ 148.79+12.33 144.30% 506 141.86%13.33 135571121
Body weight gain(g) 100 97.0 95.3 91.8
302,00£13.87 328.51+14.08 359.3616,89™ 386.53+18,11°"
tal food 1
L intake(g) 100 108.8 119.0 128.0
49.2743.48  43.93+3.19°  39.48+3.28" 35.07+2.88™
Fi fici
eed efficiency 100 89.2 80.1 7.2

LTR-10, LTR-30 and LTR-60 : Lentinus tuber-regium of 10, 30 and 60% as a carbohydrate
source added to basic control diet: ™MeantSD with 7 rats per group; °[Body weight
gain(g)/food intake(g)] X10% °Percent of control values:i *p<0,05, “p<0.01, *p<0,001

compared with control group,

U A3 eluz]e] o8-8 B7}

FES TUY o] EREEY VRTINS AFErks Al vleshal, EX A
HFWUF Hrh= o)Al etabolic body size : MBS)oll WISk o2 WA Qlch (11) MBS
€ 2538 290.75)9] AF-02A MHFE| MK o7t o]FA REE=A]E MBSOl
ti3t A& AJ3)ek(diet intake : DI)®] B|(DI/MBS ratio)d AlAlslo] H7slo] B Table 29}
Zrl.
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(Table,2) Effects of Lentinus tuber-regium{LTR) on the ratio of diet intake/metabolic

body size in Cri/Bgi CD IGS male rats for 4 weeks

Control LTR-10 LTR-30 LTR-60
DI/MBS ratio® 7.0940. 65 7.89%0. 69 ° g 74+0.67"  9.73+0,77™
100 HL¥ 123.3 137.2

LTR-10, LTR-30 and LTR-60 @ Lentinus tuber-regium of 10, 30 and 60% as a carbohydrate
source added to basic control diet: “Diet intake/g"" of body weight(g/g): Mean=SD with
7 rats per group: ‘Percent of control values: ‘p<0.05: **'p<0.001 compared with control

group,

Table 20]]A4] Hi= n}¢} Zho] LTR-10, LTR-30 W LIR-60%<o]1-82] DI/MBS ratiox= 7.89*
0.69, 8,74:10.67 W 9,7310,772A] thx1F2] DIMBS ratio(7.09+0.65 : 100%) tiu] ztz
111.3%, 123.3% 9 137.2%2A] th=xFo) ulsl 11.3%, 23.3% W 37, 2L} -R-2]3<] DIMBS
ratio?] F7HE7E ARECE 02T AW LTR-H718Fe] F7lol] wiet AHEES] 7]&c]
Al FRlel] aRkE ouAE wWeol ARgRIThs AMdolth 2gARE LTR-710l &% DIMBS
ratio7} R(11) ks WY 22 S vehla e, olziyt AP A= spAle} Cri/Bgi
CD 1GSA ratseh= Foll whE 202 JriEA|e, A AY B F¥& vehia gl
ol g7 ool LIR-H718E wU4& bE veks oA 4 rhs ZRolt]. o]
AR vlRtelAell ch¥t n|ojgEe] §gele ol B A7AIH8) et AL FARY B
LIERISL glct wield] LTR-3471%30] 60voldy wis HiRte] JAENE B + & A2
2 7ci€rt.
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2. 297128 4AE

Qlaje) 3t Qjokae] ShIQl X WBGIA triglyceride(T0) 02 ezl 24A14e) THalga)
U Alold] $hgo] 271948 uirte] lo] U 8Tk olz} Slaizix] Aase) WelEAR
oA ik olE #& olul} uinRue] RoENE AESP] sk} LIR-10, LIR30
LTR-60%1 28] 62} el male ojarg wlaslo) B Table 33} Uc),

e whgel] o] AR Ao2 ¢ed T68] &3o) n|X|& LTR-H7le] d%E ¥
7¥slo] ¥ LTR-10, LTR-30 W LTR-60F182] 62} #ek 115.86+6,04, 111,51+9.51 W
81.931+6,40 mg/dl serun® B ThR1Ee} T §12K(119,4015.31 mg/dl serum : 100%) TiH]
212} 97,05, 93.4% W 68.6%% LJERL}A LTR-7)o) &J8jo] chzx-8ol uis) 3.0%, 6.6 W
316t T6 ¥hake] AAlA7} PSR, AR(10,11) AL FARY Ao 2A LTR-60F
1Fol MR FRY R o] U= ST

(Table,3) Effects of Lentinus tuber-regium{LTR) on triglyceride(TG) contents in serum

of Cri/Bgi CD IGS male rats for 4 weeks

Control LTR-10 LTR-30 LTR-60
TG level  119,40%5,31° 115. 866, 04 111,51 9,51 81,9316, 40*"
100 97.0° 93,4 68.6

LTR-10, LTR-30 and LTR-60 : Lentinus tuber-regium of 10, 30 and 60% as a carbohydrate
source added to basic control diet: MeantSD (mg/dl serum) with 7 rats per group:

®Percent of control values: ***p<0.001 compared with control group.
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3. ZH2HE] AAE

LIR-H7IAlRe] Foi7t ZEU2AHE, L-ZY2AHE 9 HL-FH2EE] 3o njx)e
F%E nlasie] HR Table 42} ) FYFe] FFeelE] ol nixle LR-H71Y

43S Wrksle] B LIR-10, LIR-30 W LTR-605i1-8e] T e8] $hke 202,44+
7.89, 181.71+17.43 X 127.15+7.39 mg/dl serun® A TjZIEQ] ZFaAulEe] jtar
(221,15%19,58 mg/dl serum : 100%) tha] 2}z} 91.5%, 82.2% I 57,5%F LIERL}A] LTR-¥ 7ol
o3lo] vix1goll vsl 8.5%, 17.8% W 42. 50} f2l3Ql FTelAulEe] HHH A}
7b A= Ach X e whEAAlEA B Fe) (DL-FeAege] ol ulx]
£ LR-H71%e 43S Hrsle] R LIR-10, LR-30 3l LTR-60Fo1 352 LOL-Eo2ul&E
4] §13ke 165.29+3.07, 149.86110,08 N 97.38+10.47 mg/dl serunO2A] t]2 52| [DL-
FY2HE0) §aK(185.86+11.41 mg/dl serun : 100%) tin] Z}2} 88.9%, 80.6% Wl 52, 4% L}
ERFA LTR-H7lol] 231o] tizago)l ulsh 11,1%, 19.4% 9 47,65} 322 LDL-FallAH &
o] P35 oA E7 AP Ack

oi7|M B3| ¥l 1= 2L 48] WEaxE WA Qe AUz Xeh(low density
lipoprotein @ LDL)-ZelAElE2] WF w57} okZe|7t WA(LIR) 2 Fojol &J3le] &
HEHOE e HAX OB AAIYTN= AMolTh T gAEzhe ¥I4EHE il 1063t o}
T3 11,151} fo3 o2 LL-Fel2uEe] 38 JHUchs ARdolct
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(Table,4) Effects of Lentinus tuber-regium (LTR) on total cholesterol, LDL- and

HDL-cholesterol contents in serum of Cri/Bgi (D IGS male rats for 4 weks

Control LTR-10 LTR-30 LTR-60

Total cholesterol level
(mg/dl serum) 221,15%19,58° 202,447, 89 181.71+17.43° 127.15+7.39"™
100 91.5° 82.2 57.5

LDL-cholesterol level
(mg/dl serum)  185,86%11.41  165,29+3,07" 149. 8610, 08" 97.38+10, 47"

100 88.9 80.6 52.4
HDL-cholesterol level
(mg/dl serum) 32.96t1, 66 32.1242.82 28.52+2,54°" 28,0512, 35%
100 97,5 86.5 85.1

LTR-10, LTR-30 and LTR-60 : Lentinus tuber-regium of 10, 30 and 60% as a carbohydrate
source added to basic control diet: Mean®SD with 7 rats per group: ®Percent of control

values: "p<0.05: “p<0.01; **p<0.001 compared with control group,

ghy Y AeE dA9lAKanti-cholesterol factor) W= A@lx longevity factor)® &
23 HIL-Z A& fafol mlXj: ol=elgt F-8HA(LTR)S] FARUE w|asdle] B
LTR-10, LTR-30 W LTR-60%c} 152 HDL-FEuAe]&e] 3k 32.12+2.82, 28.521+2.54 W
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28.05%2.35 mg/dl serun® 8] t]Z1-EC] HIL-ZAElEe] $18K(32,96£1.66 mg/dl serum :
100%) tiu] 23]8] HOL-FeLEEe] o] of7h Ziash= A ¥olglrt.

olxte] ZAEIFY] AYAN oI BrIsle] B uf LTRY Fole FTeLelEx LIL-e&
HlEe FWHHNS AP oA 5 Q7] uiie] AR o MRy AR
(chronic degenerative disease) ¥l EIFOZ A 4 & Ao Jchdrl

4. 808 L Bk oA 1

7} BYERR (A1) ] Hst

dlge] WA RN £ IDL-ZlAHES] R PRI AR, Haglund 5418)
< 40y 213eE Uehts 53R WEAl9(atherogenic index ¢ AI)ZH FFe
2H 83} HL-Z2e8] o] w2 U755 W 7hedS drisle] g ¢
HoIRE HrI8lsL lr). LIR-MIIALES] Foi7t Alo)l mX| @%& vlasle] B Table 59}
2tk Ao njxje ke wlmslel Kl LIR-10, LTR-30 % LTR-60%0I18e] Al 4,15+
0,25, 4.060.32 I 2,4740,1508A thx 18] AI(4.64£0,35 : 100%) ths] 2§z} 10,6,
12.5% Bl 46.8%2A thRLFol 8] 10~45%2] Fo]Fel Ale] HAFIN7} ARET] wiiol
LIR-E7RRe] Fole ZUBE v EH o2 Al 4 A& RAL= J|tjdch

(Table, 5) Effects of Lentinus tuber-regium on atherogenic index(Al) in serum of

Cri/BgiCD 1GS male rats for 4 weeks

Control LTR-10 LTR-30 LTR-60
Atherogenic index" 4,6410,35° 4,150, 25" 4,060, 32" 2.47+0.15™
100 80.4° 87.5 53.2

LTR-10, LTR-30 and LTR-60 : Lentinus tuber-regium of 10, 30 and 60% as a carbohydrate
source added to basic control diet: “Atherogenic index=[(Total cholesterol-HDL
cholesterol )]/HDL cholesterol; °Mean®=SD with 7 rats per group; °Percent of
control values: ‘p<0.05: **p<0.001 compared with control group:

-119-

NEBEH: REWHA Lentinus tuber-regium? e L 0|2HF / =88 [H]



U Bgakae] A AAER}

Aol AgEE Batas 247} F8l, FA. IdeeRE WLt X-raye] ZARERL of
Uzt Al o3l s AYEE o8 dA gl ol UL R e S|=5HA] Bt
CIZ(-0H), A= Sojg(0,7), Fubeart A3Pa4N0) 22 BgAk(RS) = uilf-
ZEY BTN A Ao} whidl gl ikg FAslo H7IE, dUHoR o
2 EuTA A, k3, o Xof A2 ABAENE PUSIAL QrHthoi et al., 7, 8! Singh
et al., 47). LTR-A7M}E9] Foi7t ¥¥5e] -0 i) W o7 2fr|gte] o] nlxle o
kg H|adld B Table 63} Lt}

(Table. 6) Effects of Lentinus tuber-regium on reactive oxygen species formations in

serum of Cri/Bgi CD IGS male rats for 4 weks

Oxygen radical Control LTR-10 LTR-30 LTR-60

Hydroxy! radical
-OH radical 3,570, 17" 3.40%0.27 3.41+0.16  3.21%0,10
100 95, 2" 95.5 89,9

Superoxide radical
0;" radical 37.37+2.95° 35.51%1,97 34.7712,92 34,38%1.37
100 95.0" 93.0 92.0

LTR-10, LTR-30 and LTR-60 : Lentinus tuber-regium of 10, 30 and 60% as a carbohydrate
source added to basic control diet: “MeanSD (nmol/mg protein) with 7 rats per group:

*Percent of control values; "p<0.05 compared with control group.
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OH 2fT) 2] Aol uxls @3kg ulmslel R LTR-10, LTR-30 W LTR-60F015e] -
OH 2ft)zte] AJAdeke 3,40+0,27, 3.4110,16 & 3.2110,10 nmol/mg protein® 24 TR 1E
o] OH eftjze] AJAaX3.57+0.17 nmol/mg protein : 100%) thw] 2tzt 95.2%, 95.5% U
89,942 thZ2-goll uls) 4.8%, 4.5% U 10, 1= Vet o7k -0 elr]ge] A8 97t
UelstA|nt, LTR-60F0) 280l Aat F-2]3el -oH 2lc]2e] A4 JAHE2rt Q8= 9ct Table
Boll4] K= nie} Zo] LTR-H7IARY] Fojol o3le] 0, elc] ] A HAEs 8 4
Qaglct ol#Rt AR LTRY] R diEe] Hdataol tidt 2k83o] A2 clEche AR ¢
n¥ich

5. AMH AEg Ao Y7}

AL AW Eol 3| =FA] LI -0H), A el]E(0,7), Tt e B
o] F2E ot AlE uf PR (PO T AESY wlEo] 4AHat ke A&
IS duA ort EY ol BT oLt MRS FHsle] Al bt
WA(oxidized protein : OP)oJL} SAMIBIEL AANNoIN wIHHSIR] K3} o8] 7] F4&
doJl= ol Wi AHEES AF L& sk A0= YsiAlaL QlcKYagi, 51
Choi, 8: 9) k3}e] 71 Z%t M E yIsi (Free Radical Theory) & H]ESlo] T A|
o Yu(52), Yu W Yang(53)9] (Oxidative Stress Theory) ofl wiel 8% =] d4EY] A3y
AEHYARA A=) (1ipid peroxide : LPO) W Atglebild(oxidized protein : OP)2] A}
g0} njx= LIRFI S vladle] B3 Table 73} Zrh
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ANAZEX :

(Table 7) Effects of Lentinus tuber-regium{LTR) on oxidative stress in serum of Cri/Bgi

CD IGS male rats for 4 weks

Oxidative stress Control LTR-10 LTR-30 LTR-60

Lipid peroxide
LPO level 4,0010, 30° 3,330, 25" 3.0410,23™ 2.7410.19"™
100 83.3" 76.0 68.5

Oxidized protein
>C=0 group 21.45+1.00° 18,110, 74" 17.90%1.16"  15,64%1,56™
100 84.4" 83.4 72,9

LTR-10, LTR-30 and LTR-60 : Lentinus tuber-regium of 10, 30 and 60% as a carbohydrate
source added to basic control diet: Mean®SD (nmol/mg protein) with 7 rats per group:

®Percent of control values: "<0. 05 compared with control group,

HA LP02] el miXl= LTRFS] Y3k Wlaslel X LTR-10, LTR-30 ) LTR-60F
2FS) 1P02] ek 3,33+0,25, 3,041+0.23 W 2,74£0,19 nmol/mg protein®BA iz
F9] LP08) AgaH(4.0020,30 nmol/mg protein : 100%) thu]| Z}zh 83.3%, 76.0% W 68, 5%2A
thFoll uisle] 16.7%, 24.0% W 31.5%¢] mig- frelHQd LP0S] A AT A=Y
T} EZF 0PY o) ulxls LTRFES] od3ke n)asled R LTR-10, LTR-30 W LTR-605c]
388 0Pe] AMdRke 18.1140,74, 17.79£1.16 W 15.64%1,56 nmol/mg protein® 8 ThZ
2152] 0P2] AI33K(21.45+1.00 nool/mg protein : 100%) hn] k2t 84,4%, 83.4% W 72.9%2
A thEFoll Hisle] 15.6%, 16.6% W 27, 1%2] vil¢ HeHQl 0Pe] AN AAIEZE AFE A
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ABEH: 82

ok el ofZelzt S-8HA(LTR)] Fol: A AEAE nlg FNHog gAY 4
U ROZ 7|thHc] olej¥t AR MK (Choi et al., 11)} Al §AY A8 Leh)z
2gict,

6. AAZLL| B Bt

Bgrtag] 44 U olE B4 FAo) ¥ BEELU LP0 U 0P A 5 ol
&BMN FHEAE TIATERRSD), FTFERE S clol|(GsHPx) W F1telo}=l(CAT)
Seo] A)AHA(scavenger enzymes) 50| A QlrHChoi et al,, 11 Singh, 47), o5 B4
tk ol olge] FHo] 2Jsle) AgEl: AR Wolalaklog gy AAFA) Py
of mlX)i= LIRFAZE2] Jkg nlarsio] 2 Table 83} Ut}

Son2] Hgel] mAl= LTRF1S] 3%k nlwsle] B LIR-10, LTR-30 W LTR-6050i 152
SODS] gL 1,6940,13, 1.9410.14 B 2,000, 13 unit/mg protein® 2A tjz1E-2] sop2)
¥/3(1.5840.10 unit/mg protein : 100%) cid] zkz} 107.0%, 122.8% 3l 126.6%2] ¥ F7la
h2A tlRTE uI3) 2tz 7,06, 22.8% W 26, 6%2] Aws] S-2AQl sope] YA ZrkEaz)
Ukl LTR-30%0] 2] Fol 2ol -frejgdol =TT 6Pkl FAdol mix)i= LIRFo]
o] J3kg Hlasle] B LTR-10, LTR-30 W LTR-60%oi182] GPxe] €L 41,54+, 31,
41,43£2.76 % 45,46%+1,46 unit/ug protein®2A TR TE] GPxe] ¥43(40,75£0,71 1U/g
protein : 100%) thu] 24z} 101.9%, 101.7% W 111.6%8] BA Z/lASA tl=180) u)3)
LTR-60+F0] 2-gollARt of 12%2] -foj 2l GPxE’g 9] F7Hazbrt /1= glch
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(Table 8) Effects of Lentinus tuber-regium(LTR) on scavenger enzyme activities in serum

of Cri/Bgi CD IGS male rats for 4 weks

Scavenger enzyme Control LTR-10 LTR-30 LTR-60

Superoxide dismutase(unit/mg protein)
SOD 1,580, 10° 1,6910.13 1.94+0.14™ 2.00£0,13™
100 107.0° 122.8 126.6
Glutathione peroxidase (IU/g proetin)
GPx 40,750, 71 41.54%1,31 41,43+2.76 45, 46+1, 46"
100 101,9° 101.7 111.6
Catalase ( umol/mg protein/min)
CAT 1.12£0.06 1.12£0.11 1.23+0,11" 1.30%0,13"
100 100.0 109.8 116.1

LTR-10, LTR~-30 and LTR-60 : Lentinus tuber-regium of 10, 30 and 6(0% as a carbohydrate
source added to basic control diet; ‘MeantSD with 7 rats per groupi ‘Percent of
control values: ‘p<0,05; **p<0,01: compared with control group.

M CATS] Bdol] m|x|i= LTREIS] 93k wlmsle] e LTR-10, LTR-30 I LTR-60%
2Fe) CATS] AL 1.1240.11, 1.23%0,11 alc 1,3040,13 umol/mg protein/min®2A] tf
Z82) CATS] #43(1.12£0,06 umol/mg protein/min : 100%) Tiy] LTR-30 W LTR-60F<{1
FollMut of 10~16x2] ol BY F7HErt dB=HACE uwleld LIRY Fole SO,
GSHPx W CATZES AINQ] WjolfARA HAPAA(RIS) AAFAL] VAHE Aus] Zdeg
S7WF17] wiizell A2 cialalgFoll AdEis At A W O A AEYAE
e EH o2 AgAsle] BhE AR O Wold 4 91& AR J|uviHcl
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ofze|7} FRA| ol ofAYF = Lentinus tuber-regiums T3 Tt TF F/, i
IF 54, YA BE9HF, dPg8LTol B AHEE AATHEI v dRE AQujof
83te] thpHo] Jeslal A2 Yo W] Fo] A LWLt

SHARAL IR L) '] fABIRL F8E2 Proteno] 22%, RrEET0%,
crude fiber 7.4% =4t}

TN Ee WoHEel EYste] Aol 8 F4E A Y, M T
oA fr3tA| sS1 H7} o8 HOoEHN Ago] FEIA H 4 dlrh,

EF WA dEYE HEAR FYslo] SSLE 4% HIHeEN IIARE F
IAE, 5 M g dojA] AW MEEM ¢II J|ZET} T

N5 EREANE F¥HA Fiol iy FEAY A AFFIHECl WolA nteA
Tlo|ojE AlE o 2a) Aulo] Lot}

TYA| E& dAA 7 Rate F8RAE (T6)7F i 3 ZelAHE $E 24T
2} SAlol HOL& ZAAAAZOE Ay wy HiY AR o= &aprt et =3
S B (ADE W2 B4 (RS)E ALAAAM A A Fo2M e 7Y
o] Jls¥ Rog Erl,

Ugo] 4B AEgA (05) o W BYULE oA e U B YHE &
AsE 7% /A3 gk Fo AxE QoFshd i) 2ol

1. L tuber-regiun?] #7# WA PDAT 4Fo|i FAPIY AL 26~32Co|H
¥4 A= (PH) 5.0~7.00]T},

2. TF BE HHLEx 1~5T0]3 0Co|dlo A2 REL FAMYYO] i 7[9H
Aol ¥4 € 4 alch

3. FARAY 5tf o]t Atk iAol FAte] o] &7] wlEe F¥AN Y 2P
gloll &gk FAlA o]-fo] felslct,

4, 8 FF2 A& PTR-1, PTR-7, PTR-950] $ato] &3 EAE $4 3qc},
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FYA] (Sclerotia)B4 A L& 24~27To) ujx|2] A $& Hard 66~
69%71 Frl,

YA YL MANEZNE S, HE, Bl HA 20 B UI)E 20%
A7} 0184 M 4 shalch

A o2& v dEE ALGEE I FEAY ] the¥ Auly oA
744 S sich

FARAAA] R E= 8tAQ 0 F A= Fructose, Mannose, Cellobioseso] 713 $-

&3t

FHAY 0 JUHoTAE Lipid 1.6%, protein 22%, Err3E 76%, ZAF7}
7. 40|t}

TYA Y 742 K, Na, P, CaFo] QUi o= AN oA Xt 2 #P

o] izl

QJa} 27 EMolA WL 150m EE 75~106mH ¢lo] Yo, viAEY
8] YALRIN 8ol A 850um7tA] EIEE ] 150mo]Sloll A= 64%E A= 8HolTt
Mixographe] &J¥t W& F4L WiF: £8 F5E°] 65.05, WAL
69.0%2 713t WS P A L 3988 UElyiT]

Sedimentation testollA] W HHEREE Z2AF JAVI= 58, 2ccE 7HA oo,
W7o MAELY HItgol Sohitel ulet sttt

HAAEwe] HJlo] ulE Pelshenke valued RW tfZ7} 121.58 ZAejed v
3o}, Astro] FUidtel whet A|Zto] ©&Ee] MAREY 10 H7+E 117,12
o4t

Amylographo] £]¥F Wh&e] T3 B2 vAELE H7IRE UIHRY 23 sjAIL
E7} 66CE thz7t FUSIChZt 105 H7hrolld 70CE gl WAL 4
JHEUe HE I3E A|FdA T

HARLE 0~10% H7Iste] g wtes 5o WHESEHAS AU A
o] Zld4F F7I3ta BIIEAL AT

AR WAEY HItTE 2t FARE ke Bolem 6% o] H7Hol
Ae F7Hgol F7HEeS viAF o] Aaste F¥E UEhdch
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25,

26.

WA Lentinus tuber-regium2l i

E AL WRAELE HALE o] FUSIA ANE HA i WA FEof
gol Ueh} Lk F7MARen UL WAESLE S7HASS UL
2 ghgod wWEct A& ok

AR Hrigol F714E 8L oA, AYHA A 2Ya B=
© wotAth

HAEES st A2 W& N YL Fy|, BIY, A¥YIY, Y|
54z Ug 54 § AU JZEE J|ELE st AR A AAR
FUHA JIZERE RE 8~10% 714 7Sl 715 Fdrt

BEE 4T2 25CollA] A s Fedoll 4TolAe] o] 25T AR} wE
ZEe F7HE 84 AL MR B ool FMEsS BE U =HEE F
ZHA 3T},

HAEUE o] g3t F4& vhEo] & Az £2H/E 245t & U 49
Az7} 7Fsstolch

ZE g3E dlo] WA YA EUE 10~60% Z T Ratol] oA Foi3t Ay
OH(hydroxyl) radical, H:0.(Hydrogen peroxide) W NO(Nitric oxide)&] 4
A A7 oM AEdA olAAY oA m;IIE ek 2Eu
02(Superoxide) radical?] g4 Z3}= ¢t

A3 AEGA 299 LPO(Lipid peroxide)?] AL oA A}Zi SOD
(Superoxide dismutase) ¥4 Z7} &3}t Qlalch.

TE g4HE ofile & WA A FUg 5P tA R 152 AR
EA AL vThE oA AjF4 gl

T =) A3px]|4(Al:Atheroginic index) 8~13% FZAIHL TG
(Triglyceride) W LDL (AU 2| X&h FeAHE) H4a37E 3lgict
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