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SAU AAE RHU S1BAE) REMSS A B, A W)
Sol elgt aetAel whHol} VFEAY, Alld L ol WA M, RM¥M
H0g] A1 Sol BelFQ Wyol ATFYol e oo} Urh. AFY BE =

-3
t 7REAE 3 Arlste 2F 4 AUHEel disie A2 3 883 A3
thal Ak A @io]l RIUAM, AU AR AEEoRIAE A6l ¢Astn

F2AQ HAS ozt A7 FUs] o] Fojx| 1 Ut
HodgeE*® & Maillard®y ZAjzhitge] 44824 shutel B4 amino-hexose

reductones§o] ¥ AEG 7150l Bl 34akst 2Hgo] glvhe AMME Bt e
o}, AndersonE’2 TFHE 7tdsts ¢ I UiRolA ol ZHEEE T T}
2 uhgol oM 3alzby Blo| ¥AMcH: A Rastz ok #EYe
Maillard® ZA2ubg-ole] ethanol F+EFEY Al §ulFfol Y kst A3}E =4l
3 Azp ubgRTlo] BAsle AHEES oln] AP Azt AL AT
2 Rastdom, £EY 2 carapelization 3 23} vrS-EoljA QojA acetone 3
ZEEE 58 xHEatslel oigt sl stagdckn Rasta vy =gV
X Maillard 3 Zai3iubg-ele] ghsolute W 90% ethanol 2252 33l E =A}
3 uf, o5 il AEUiFR2 AHFAtEel diste APyt FAI3 HIE HAo
29 o absolute ethanol FZZ2] 3rat3atRo] Fodcty B udtgdct Griffiths
e sugar-cookieso]l 5% L= ¥7Ishd 32 SolM Maillardd ZAzprgol &
Axle], 2 A3} B89 reductoness} T2 AUPGEAEC] FAAES 3l X
o] EM3] MIIER] o} cookiesHT} ]2 erBAol o Fgriy B ustdct
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2 EMGEEREFTAE R (B188)

dg)a F?E QA ethanol L ethyl esterF&Eo] 3Atpaigo] Qlcky st o
o 3, #5593 ] Ve $a 3o £84 2359 A3} kg3l wigA
HEe PuALe B vl Atk @ Ve ity 23E SORHEEL BT
321312122 Leh o] methyl esters of unsaturated fatty acids(MEUFA)$] =xFEAt
Slofl ¥ AAAUFE] PAEE dAsEden 1 FME  chloroform W
chloroform-methanol (2:1,v/v) ¥&85o| Ht} 73t arsiztee vepfgcis B
2stden, & F9L g9y oste2ATolM a3 BAL Helste Basd
c}.

¥, IR (Lentinus edodes Berk) 1974 ZA|A L3 2o)A 3etdz}
€871 acin B Y ¥ AJAESL AR I Au7t Frsla Atk EawA
3 532 gzt 37lo] 22 22t P 2} lenthionine ojzh= B3R WAz g
L% g 5P gamAe] EARAE AY A2LE HeE BE 45 ~ 60T
olr, B £ Az FInAe) 24F fuiFEHEe FA3latge] H3M= ethanol 3}
methanol #&E& U A8 APF HEUFHY Aol ozl o PLE
RBo] Fetiz B astgct.

AR R (Ganoderma lucinum)> ThAMA EE= B2 23 B¢y TPl B
32} (Polyporacceae) %A|oll &tk HALE, ANE WPolM ¢, AN, #
2, U, B, YAFNEDol Aprt A= SR A o] g} gon HZ
ol EJIAE vV AF22A ol§o] FuHL gch

AR M) A A= [to 5P| FximRoery 2AY IR} V2
2o AT} Y& Bt F = FAAL FAE Auuigsio
Qe FAZ ¥E Eelt 8o 25® o Azlel B eI} AL ¥UHA
th o]5® & I A PR AW ArA} e 2dH/UL
7.2~ 49. % 713 WTiL Rasiglon], FA 84 ¥l VY ATIE
Emano 5ol 25l Ganoderan A ¥ B7} ¥ALAI Mizuno & @-Glucan, B
-Glucanfucogalactan, mannofucogalactan X! Acidic A-Glucan & F2|F33}ch
283 4o B T2 kubota S0l 2J3) Bx]2] 0] YL LT TriterpeneA
#] Ganoderic acid A @ B& ¥ ¥yt B3J} gk

Arizi B o 3] Ax|e] 4T Eo] A UAY Y IS Vs A
2o} WHAL kubo ¢ AWl oigt T3} L HEFP VA 3o i &
F7t deon, WL P Zee] FAU/YE thiocyanate method, TBA methed,
weighing method& o]-83to| ZMR A3} n-hexane 28, methanol F&FNH ¥
Ak} g & Jehjdcia R astch

2 Aol 2okA] tiEAQ R 80E A2t EFAZY AR ZHE
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Az AR 2F SUiFE L) P F8 13 3

22¢ e AGUITHo| thEt S BILE Pove} TBA-7he] WS AYsie} of
E HAojMe 22BES thFfol Uiy AmielA E34E Al Hasks ulol
T},

0. As 2 ¥y

1. Faaxaz F3Po 2H89 712

2 AEY 7AEAM AHE fAle AU ASUAFR(FERT FAHA AF)
deon, Fu FPALE HAIAY LE TR &F A 4L Table 13}
Figi

Table 1. Some chemical properties of the edible

soybean oil used as substrate

Peroxide value' 1.732
TBA-value® 0.097
lodine value® 63.797
Refractive Index' 1.477

1. Peroxide value' was expressed as milli-equivalent
peroxide/Kg oil.

2. Method described by Sidwell et al. (1954).

3. A.0.A.C. -Wijis method.

4. Refractive index was measured by Abbe refractometer at 20 °.

kg IR= A.0.C.S ¥® & AHEEte ZAsldon), /A 1 KgFd FAHE
o] milliequivalent® EA|3tdr}t. TBA-7H= Sidwel 152 uh g Algsidon, <
E7He A.0.A.C P39 Wijisg" 22 Fysidrl. ZULL AbbeZIAZ FA3I
o &3P LEE= 20T Ak

2. A A=y 2 wiRe A E 4



4 XHRREFIAR R0 (F1888)

AFAZ(2.0/sec, 50TC)¥ FAWMAR 2 100 g XS BRYZE L
1,000ml 8] F-2ubet FetAF o)A ethanol, methanol, chloroform®. 2 3A]ZHd 33
whEsto] F&siget. & zH &ul 500 mlS vbsto] 23] Wb 2E% ¥ olEn
rotary vacuum evaporator & AME3le] 45.0 + 1.0TC oA AZTH2A ¥, AY3
ml 2 3t PAGul FZA o T AMEslYct

La@oAlM ARERY FA R Ut 4 A 2Hs Table 29} Pl

Table 2. Proximate percentage composition in

Ganoderma lucinums

Moisture, %' 11.86 + 0.41
Crude fat, % 3.83 + 0.02
Crude protein, %° 12.76 + 0.22
Crude ash, »* 1.08 + 0.08
Total sugar, %' 27.04 + 0.00

1. Moisture contents were determined with a Ultra-X
moisture meter(A. Gronert GmbH, Germany).

2. Soxhlet extraction method”™’ with diethyl ether
as extracting solvent.

3. Kjeldahl macro-method® . Nitrogen convension
factor used 6.25.

4. A.0.A.C. method™.

3. 2 232 slAel URE Paks} F3pe) &

LFollA QoA ztz}e) guiFEe 30mlE 71U ALlFR 240g off R F
A TSl LulE water bathbola $AF] 4 AAY F F2 FF9 4749
Petri disholl #5354 Zuistact.

B, o] Petri dishE3} F&Wo] AJHA| 4 AMLYFR/RIL &2 3702 Petri
dish§ ¥7 37.0 + 1.0Ce 255 FA|sH= 327¢el] Y3 56U T A Asted POV
U TBA-7} Aol ARgstAch BN FEFo] EolAUA] 42 7|EA2 controlE
&}3 ethanol $+&8o| ¥71Y AlE7E sample 1, methanol FFFo| {71 A
87E sample 2, chloroform ¥+&8o] 3719 A|871F sample 32 FA|Slgch 7



AZ QAR 2HE fup22Ee Py g w3 5

g ZAe% 7t NEF U controlold MY 22t 47e] ARel thElAH POV I
TBA-7HE 235t ARAso] W 2} AlRTFo] UHY guirdade) a3t AoE
#Esiaich.

m 23 9 33
1. FANNe AdFA=2

AR stainless steel 2 ¥ A9K34Cm x 43Cm x 0.5Cm) o Loz T
A7) oA ARAIZCE AXRZHL ARAIZL 22 200jc} AIR§ A3l 2%

FE FEYEN AAstAE & HBAAM AZXFIY $5E= 2.0 o/sec B 4F
SHA| -f-x]5td ).

Fig.1olA R upg} o] AZEE 50TollA “1\‘5'1’)34 BZRAZLL 181001G 2
o AZF FAHAY +EUFL 6.6%(wet basis) LAt

—
N

Relative humidity : ca. 17%
Air-flow rate : 2.0/sec
Drying temperature : 50 ©C

© V-] o o
¥ T i 1

Moisture Content,% (Wct Basis)
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T
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Drying Time (hrs)

Fig. }. The effect of drying temperature on the drying
behavior of the Ganoderma lucidum.

2. 7 N9 FA3E7}

A AP 7S 5 control &} 2} A8 POV & MR- Fig. 2 o} Lt
Fig.2 ol & 4 K] control®] POVE AZUAE7L Aaye] ulet IA F71st
gdch 2y Jlele] A8, F sample 13 sample 28] F9$E= 2 POVe F7R= ¥
23] dAlFe] FrHGEr ol HEE 2ot ol AL FAIMAY
alcohol F&d&o| AFFAtdtol chste] Ayt F3}& oML oju|Ric). Sample 2
2] A2 AAAI} 28U o] POVI} 2.75 + 0.23¢] ¥iHo] control2 2.36 + 0.284
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6 XMRBEMAE RK (F184%)
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Fig. 2. variations of peroxide values of soybean
oil substrates containing equal amounts
of various solvent-extracts obtained from
a dried Ganoderma lucidum.

ek ZEv Ay $71 56d#ole controld] POV 7} 101.77 + 2.43204] tsio]
sample 2 2] POV = 4.77 + 0.9622 A VAZ xloj& RIS ¥ opel 28U
POV 8} A & A3} glol ARV 271§ A stnEs 2 PAarsatgo] #HME)
A8& Bl ot

A, Yamaguchi®'= biscuit 3} cookies 2] ethanolZ} acetone 2ZE5o| H=x)
71§ 7180lA 6372 SulFFEE FolAd MR Y FaAgS vehidcia
X 33tedct

3. Z A7 TBA-71

Control W 2t Al&F AlRe] =ubdLel AA7|HFe TBA-7te] W3 Fig 33}
g .

TBA-7} 9A] POV ¢} nl37lz|2 AA7|%F AL Folstdct. & Aad4s 21 3
Aol control R sample 13} sample 22} TBA-7h= Zz} 0.299 + 0.06, 0.237 +
0.01, 0.295 + 0.03 A A ulxedtdch v ARdSe 568 FHFY
control X sample 13} sample 22} TBA-7}+= 22} 0.701 + 0.10, 0.297 + 0.01,
0.346 + 0.03 2= F3] controle} ThE F2] AT Alo]o)] & Xjol§ RAcl

4w, Samle 2 9} sample 3 ¢} TBA-7} Alolols M2 2 Aol gldout AR



Az AR 2E 2uj22 S s Age 7

47} Aol wet sample 3 &) TBA-7H7 23 o AxE AVE B + Adch
upeby TBA-718] A <ol whE HEE POV o] H3tY 399 ciAlE dX =Hgle
o, @A K¢ ethanol F&/4E7} methanol F&FE2 TYL tie] FAIBES
AlE A JANA FoUckz @ 4 Ack T, AR71EFe] Povel TBA-7He
Z7FEME Rol ethanol?] £&Fo| wethanol FZERCT} Aol Alwjoi=o) ofs}

o o EaAHeldr}.

1.0

0.9r 0 : Control
® : Samplc 1

0.8r & . Sample 2
A : Sample 3

TBA Values

i A A i

[ K 14 21 28 35 42 49 56

>

Time in Days

Fig. 3. variations of TBA valucs of soybcan oil
substrates containing cqual amounts of
various solvent-extracts obtained from a

dried Ganoderma lucidum.

v g £

R7kA] i EAQ /7] LE AMESl AFUR(FES ¢ 2.0 w/sec, 50T )t FZ]
MR BRE F23 HE AL FRol izt Azt F2HF Povel TBA-71e] #H 3}
2 EFA3tY o)l5 WA Y FEEEL] tlFHol o3t AviddA AAF Rzt &
Act.

3 A} otels} Urh

1. ARLE 0T, AZREF7Y % 2.0 w/sec & ATA FAH @FIA=20] &
ZF 9 FAHA Y +EYPS 6.64%(wet basis)F AT}
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8 EMREEFIAE BHE (188)

2. Control ¥ Z AJEF AR POV & AAUF7 149 Fol 242 1.95 + 0.04,
1.97 + 0.05, 1.89 + 0.02, 2.82 + 0.318A4 A= ulx=dld ot AU+ 56¢ 33
Fol= 22} 101.77 + 2.43, 7.35 + 0.55, 4.77 : 0.962} 30.03 + 2.4622A
control$} 7]El AlRT AR POV Alojoli= & xlol7t Qlglct.  HE] sample 13}
sample 22] 7397} sample 3] u]5}] control Rt} A2 AlwigAIazl7t A2
FEY 7 st

3. Control R 2} A|ZF A|82] TBA-7}2] ¥Hi3h:= POVE} ul¥ F¥PS B A
th Z AgU4 149 AIFe] TBA-7H= 0.240 + 0.05, 0.235 + 0.01, 0.235 +
0.092} 0.252 + 0.03 224 2 xjolrt glalovt ARAS 56¢ Aol 42
0.701 + 0.10, 0.297 + 0.01, 0.346 + 0.032} 0.414 + 0.0224 control} 7|} A&
T A 22 TBA-7} Abolelle & AHF Rt

33, ethanol THE-S YU A28 TBA-7H= tIE A|8¢] TBA-7hRch ozt W
oksich.

4, AE2AHo T FANARY o35S T NEE AFF POV U TBA-7H
Z712ME & w control Bt} Atwjo] oA o ¢BEE B FUch
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10 XMRBUMTALE RUK (F186)

Effects of the Substances Extracted from Dried Ganodersa lucidum by
Several Organic Solvents on the St_ability of Fat

Ma, Sang-Jo
Department of Food Technology

> Abstract <

Equal portions of Ganoderma lucidum which had been heated at 50T for 18
hours were extracted with small amount of ethanol, wmethanol and chloroform
respectively.

The extracts were dissolved in the same amounts of an edible soybean oil and
the resulting substrates and a portion of soybean oil(control) were placed in
an incubator kept at 37.0 £ 1.0 T for eight weeks. Peroxide values and TBA
values of control and the substrates were determined regularly during the
storage period. The results of the present study were as follows:

1. The moisture contents of Ganoderma lucidum at the time of sampling were
11.85% on wet basis and dried to 6.64% moisture content.

2. Extracts obtained from alcohols were effective in retarding the POV
devel opment.

3. There was not much difference among the TBA values after 14 days, but
there was very significant difference between the TBA values of control and the
substrates containing both ethanol and methanol extracts showed consistently
smaller TBA values in the later stage period than the substrates containing
chloroform.

4. In view of the POV and TBA value development, ethanol and methanol were
effective solvents for the extraction of antioxidant compounds in the dried
Ganoderma lucidum than chlorfors.
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