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SUMMARY

I. Title of Research

Development of Liquor using Ganoderma lucidum

II. The Objective and Importance of Research

The objective of this research was to develop a liquor with high quality
and health importance by extraction of Ganoderma lucidum in ethanol. G.
lucidum has been known as a effective medicinal mushroom, and recently
has proven to have antioxidation and acticancer effects as well as functiona-
lity in a food. Its production has been increased significantly in recent
years and was 1,823 M/T in 1993. Therefore, it was a important to develop
diverse food products with high quality using G. lucidum under the WTO

system of the world trade.

III. The Scope and Contents of Research

In the present study, optimal conditions for preparation of G. lucidum liquor
such as alcohol extraction method and selection of subingredients have been
investigated and its manufacturing processes and facilities were designed and

suggested for the practical production of G. lucidum liquor.



IV. Conclusion and Recommendation

In order to investigate conditions for alcohol extraction of Ganoderma lucidum,
its extraction in several concentration of ethanol by heating and nonheating
methods was compared. In nonheating method, several temperatures were tried.
Also, Several contents of G. lucidum was extracted in a constant concentration
of ethanol. Its extraction in a diluted ethanol solution was compared with
its extraction in water-addition of ethanol. Treatment of the raw ethanol liquor
and the extraction solution of G. lucidum with activated carbon made the
liquor more tender and showed high points in sensory evaluation.

In order to select subingredients added to G. lucidum liquor, several medicinal
plants, sweeteners and fruit juices as potential subingredients to improve the
quality of G. lucidum liquor were tested.

G. lucidum liquor was prepared in lab scale to compare several treatments.
Extraction of G. lucidum in 25% ethanol was shown to be the best for extraction
of total carbohydrates and to be the best liquor in sensory evaluation.

Addition of jujube as a subingredient to a G. lucidum liquor was shown
to get high points in sensory evaluation. Extraction of each part (leaf, stem,
etc.) of G. lucidum in ethanol solution was not significant in sensory evaluation.

Extraction of G. lucidum treated with several cutting methods was not signifi- -
cant, either.

Finally, manufacturing processes and facilities for practical production of
Ganoderma lucidum liquor was suggested from the results obtained the above

experiments.
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o] 23t L(HE), a(FHR), b(F¥4x) 2 AEE Vel E2H4T
L, a, b&< ZZ 100, —0.07, 0.03°11th. (AE=(AL*+Aa’+Ab)")

5. BEAA



AYEE T 2 FHE JZxd d3ty 73 FAPL2(T o F F2, 6
CEE, 5 F8, 40HT, 31970 A4S, 2148, 110F 48 ¥
7HIEE dtion FAFNLATEY ZFe de 7Y 474de BF
2oz Y. olgA st PrhEe AHEE personal computerd A
Z239Q SASE 43S anova test R T test2 A2t olE Ha
33t

A3d Agudy

1. GANHA 719 FEAY

¢2E FEEE FHL AT A 200mle] 1099] FAHANE Ao AX T
RAE 95~100C HEEF FHFA AN FFFE3AA A8z nZdo o
YAA AN FE533E §F SHE L Axg 24340

2. AW w7l FEAY

¢3& FEI} 12%, 25%, 50% HES FHL 43d 1.505°] sampled ol
128 8 O o479 AAR AL 718l exde 248w A (4T,
A&, 55C) BAHoz FEFIEY ¥, THE, 458 %o 2285
Hlastet. ol FAMAMNL HIMFLS 409/¢, 509/¢, 609/¢ H=E Fte] F&
=9 vXe &2 FE, JELE, 9AWMFY adE vasP.

3. 9A AEF HANg 4PAY

kA R FEFAE, vz, FULFY 32Fo2 U HYHHY



Z RAREE 7t b S AR A% ¢2g FE 12% HEER 31
FAMA H7lFo] 509/ HEE 3] 3643 7MEFE T IA A& RYe=
AHE3 AT

Ul Z 47 9] AE BT LY 93t & RAZIR AT HUlety
baA Ha: ZAU e e A RAR AR S A% £FHQ #5AA
T3t

F71A, AW, 2, 3, hd: T o 1009/2¢ HA Frlke 240 A=
B F3¢ F2EE AVENEY H2AMFE FFAR GAE 200mF T
e, FHA Tme, i3 10mé, A emd, F71A omlol Y AF R FHEE A&
300m AMHE 30md, M EF 3mé, BE 8.5gr, A¥ 79, ol 0.6g, 2HH]&
400mg o] At}

tlo

4. A HEF AgA=

8eEo] FAFE FIUPL AL FL FEI} 12%, 25%, 40% HEE
F3E Yo 504 FH AT A7t FAHAE AEE A AFRAE
e E 2 509/ HEE HFSAIL F71AF 2259/ B AAE 25me/8-& HUFE A
vl 2 gF 259/¢, =¥ 00859/LS ATEE HUlet HdHETE FHA
54 |

FAWA BE AFARE 25% €2 FEIA LI} EE Yt A&S
A AT FL opehst 2ok



E 4. FA FJEF AFAx AT

e SR EIF A /E ] 3/ H ] &
AT WS
1 12 AA o3
2 25 A4 o3
3 40 A4 e
4 12 A4 ZEHH
5 25 A ZHH
6 40 AE 2HH]-&
7 12 ¥ o %
8 25 % q
9 40 % 0
10 12 5 ZH ¥
11 25 5 2EHH
12 40 5 ZH M
13 25 2 0 3
14 25 %217 q

¥ @A 509/¢, FINA 2259/2, AHRE 25me/e A7}






M3y MEEn o o

A1A AN ¢aE e AZAE

1 dEgAAY JREA

5 YEIAHANSY 48R

T £ g A v
F B 1023% 10C A=Y
3 1.01% 550C, 2A17k
FessE 740.8m9/9 phenol-sulphuric
method
MNEEERE 12~15% ganoderic acid ¥
7HEARE

AEe) Az} FEHAT ALEDE ALY FE] HEFF] A
dehtes ggom ANZZIEES JEANRC SEs JdE HEes
RolE ATRI 1 Jed A=d Had o] Fol 2H 3t 27
dJein 99



2. &l WE 2B FUSNE I um Y

X 6 AN F2EY FEFIE FF100T, 1543

FE&y EEFIE 43 vl (G A /&)
& 22.385mg/9 6.15mg/g 5.569/150mé
o §-& 14.30 mg/g 7.30mg/9 5.189/150m¢
55% e 18.57 mg/g 6.65mg/g 5.029/150mé

BNAFHE GAREUHE €I LEE7 S5 F JANAURRY E53E0
HA &&HE AL &F AU



3. gAWA Y FdFEAE

E 7. 50% ethanoldlX 8FF&A A7tE F25(09/100m4, 95~100C #F

&)
A ZH(E) Fe53E(mg/g) B3 (ng/g) 23 E(Bx)
10 20 8.585 156
20 2125 9.205 15.6
30 16.5 9,035 15.8
40 2375 10.375 15.8
50 2375 ‘ 9.965 15.8

FAMAE 50% LRLNAN 71EFEEE WA TEFE ¢ §97
&80 27184 v Aoz vgynd



4 FZE RO HE AR 22um Y

¥ 8 FAWA JId FEA ¢EE FF B8 F2E(109/200mf, 95~100C

FFFE)
FEANZT(NT)
. 0.5 1.0 1.5 2.0 2.5
e85 (ng/g) 1592 1757 2787 2047 1995
¢3L12% |Z2E(BY) 3.8 34 3.6 3.6 3.6
A= (AE) 392 402 401 404 396
ze,3E(ng/g) | 1697 1732 1895 2081  19.80
43L25% |FHECBx) 82 82 8.6 8.0 8.0
A= (AE) 29 421 438 435 43.5
Z a5 (ng/g9) 1438 1684 1790 1762 1783
43850% |ZHEE(Bx) 16 158 156 156 156
A= (AE) 536 576 580 590 583

FANAE ¢FE FREE FEISW drFez 27) 3089 B2 Fol
I dRon Ajzte] Ade wit %zt Frtete B4S UERith 23
FEI 2SS E @R FEFL FASA IMEAEIFEOIY HEE
3



E 9 FAUW 714 FEA €2 & % @E FE5(109/200mf,. 95~100T

752
FE&ANZH(AZD
. 0.5 1.0 1.5 20 2.5
&35 (ng/g) 6.0 8.0 75 100 1025
d3L212% |FHECBY 40 40 40 40 40
A= (AE) 449 491 496 501 560
Y 3E (ng/g9) 8.5 15 925 825 105
¢3825% |ZHE(Bx) 9.0 9.0 9.0 9.0 9.0
A= (AE) 506 704 670 636 734
Z &5 3E (mg/g) 8.5 95 100 120 1325
¢32L50% |FHECBx) 164 164 160 16.2 162
A= (AE) 610 632 662 678 . 669

YA 2E AT UE ¢IHE TEEE F2YLUE RAEES FE2EYY
R @3S Uetdth 784 139 2FEF A58
FEHUOY FEFFEL Ao HEd YQ FolAE AL ¢4 AU



E 10, FAHAR ¥7tE FEA g3g #F gE

& 8(509/2, 42)
FE717:()

. 1 11 33 61 83 124
29,38 (ng/g) | 17.63 3125 4375 4575 4163 490

daL12% |EHE(Bx) 40 42 40 44 44 46
A= (AE) 178 252 271 229 237 206
Fe53E(ng/g) | 1277 2450 285 340 315 330

43825% |ZFHE(Bx) 86 90 90 90 90 92
A =(AE) 158 241 244 219 223 184

9532 (ng/g) | 147 2625 2050 2375 1975 2075

43250% |ZHECBx) 162 163 168 168 170 164
A= (AE) 367 472 414 368 348 314

FAHNNE ALoA HEdEA ¥3 ¢3E FER JEdHe™ Azt
Aate] wet £xrt =grle st SMEFEA G HET FFE Holu JUth
438 FE ELFE /44 1R SHEH A xE S FesE
Z283 Qe AR Hol ¢IE FEI B FEAA FEde
Aoz @asAh




5. AE2E BE AN FEuAY

E 11, &m0 wE GANAY FE2E(509/¢, ¥IE250%)

F&713(4)

. 1 o33 6 8 124
o558 (ng/9) 087 125 1575 1625 1500 1525

4T 23 E(Bx) 161 263 266 168 170 164
A% (AE) 223 318 342 345 355 356
84318 (ng/9) 147 2625 2050 2375 1975 2075

a4 24 E(Bx) 162 163 168 168 170 164
A= (AE) 367 472 414 368 348 314
T2 (ng/9) 1.67 185 2525 2575 230  27.50

55¢C Z3E(By) 163 165 166 168 166 164
A =(AE) 438 479 456 438 447 440

FAHAE 50% LI WO 2xEE &Y 9 227 LS
FEO] IS doige €5 AN Azte] AFHFHAE HLME o=
AHE F&ol HA &3 ARt H&F 55T ALddE Aolst Aoy
AZte] Age] wet HlxE FFE& Holxn ok

-3



E 12. F2exd g GA8AY FEHE(509/¢, GZE25%)

F&717H(D)

. 1 11 33 61 83 124
Fa531E8(ng/9) 774 1825 190 2525 210 240

4C Z4E(Bx) 85 88 88 90 92 9.0
Az (AE) 907 123 137 133 160 129

29538 (ng/g) | 1277 2450 285 340 315 330

qe ZHE(Bx) 86 90 90 90 90 92
M= (AE) 158 241 244 219 223 184
Ze588(ng/g) | 1449 2075 2775 350 280 3775

55C ZHE(Bx) 86 87 78 82 86 82
A= (AE) 26.4 299 290 253 264 255

FAWMNE 25% T Yol LEEE FE3HUL ol 2&7t ¥EF5F
ZZo] s e &F AU 25% MM T JA] ALAME J=F=
o) Z&o] HA % BFE HYou 50%A4 Hoe AXAME M3
2zo AYPFHE AL CF JsUth BT 50% A Bk 28] A&7 55CA A ]
FEE9 Aolg A =4 F st




6. A A2 Hrld uwlE FF vimAY
E 13. 9AHA H7 g g8 FE2452(€3FE FE 0%, H42)
F&717:(4)
1 11 33 61 83 124
T 8
Z &35 (mg/g) 13 1781 2125 2000 2031 2094
40g/¢ Z3AE(Bx) 162 164 168 168 170 166
A= (AE) 290 378 349 297 281 246
2318 (mg/g) 147 2625 2050 2375 1975 2075
50g9/¢ Z4E(Bx) 162 163 168 168 170 164
A= (AE) 367 472 414 368 348 314
F 5315 (mg/g) 194 2188 2063 2271 1834 20.63
609/ |22 E(Bx) 164 164 168 168 170 166
2= (AE) 405 444 443 398 385 346
A2A 50% R FAHAE HAVFEE J&dA LW AL HATL
AVt o] BEFE F30] Boy 7o) AFd gt F&&5E vH|<dH

et 1190l AYA BEE Sued 27890 509/0s 609/0E %
883 ALATYEY SHEL VLAYT ARNNE AY ¥Ed 2E
£E8 Holn AT

— 43_




E 14 GAHA HIlF HE FEE=(EI L FTE 25%, A2)

T FE712(Y)
2 1 11 33 61 83 124
535 (ng/9) | 11,70 2125 23.75 3281 2625 2875
409/£ 23 E(Bx) 86 90 88 90 92 9.0
A= (AE) 146 228 243 236 252 228
Fo3E(ng/g) | 1277 2450 285 3400 315 330
509/¢ ZHE(BY) 86 90 90 90 90 92
A= (AE) 158 241 244 219 223 184
T3S (ng/9) | 1466 2438 29.17 2876 2980 3147
609/¢ ZHE(Bx) 89 90 92 92 92 92
A= (AE) 27 263 261 237 238 206

25% GELANAME 50%Het wTIAZ AHE AL FAHMNY HItFo]
FE F&o] BRoy 7zte] A wE FEEE7F HRIA et
ot R€e] AYA REE gt fide] AvMREHE ¥HEEET)
13 @A JeEvdR itk 1249 BANME 509/8¢ 609/ AATE F
BestE, FHE 2 Az o] ¥k FEEFE B XolE ANE F
gt

5
to

¥

[e]




7. FEWH HE dAEY JEE 24

# 15 F2WHd BE IAFeF] BFAHEEZE 12%, A 509/8)

T & Mean TRT SD Varience
390 EF% 1.04 equal
'31.
4.27 ¢ILFE 1.27
i 400 EFF 1.18 equal
% 445 LILFE 1.36

See 9REEE %Y 944 BEed shle 2 WAREE o8
YRS AT EIhte AERH 2% G2 gol 22T Add B AAAD
FAE Holx gsith BTASE ¢AE 2& AUAT D we Aoz
vhehgtet,



8. BAGLo A% AEH A

16, 9EFAHY AT A wE NF9 ATFHLIZEL 25%, M

Al7E 58)
T ¥ Mean TRT N SNK MSE
T Nz 4,650 0.5 gr 20 A 1.86
4450 0 gr 20 A
4,300 0.1 gr 20 A
3,900 1.0 gr 20 A

AEFA 100mie] TS HAVIFER HUIE F AL 5830 #X @
3t gt. ol Adtt B2 3AH3ld 25% 9 IAHFE e BFHA FHL
ZAQ VEEE 73 AFYPLE FHIBIEE AT

SAAE A Bevrel Zo] A FAE L2 AU e FAL
SA JdeivdA dEFFe 2AFNYE =R En JeRe



E 17. 84 A @& 49X A& 499 FFHNLEZL 25%, TIA,

qF=H7)

- & N Mean TRT SD Varience
N 19 474  FHg 1.15 equal
” 19 495 BAV1%A Y 1.03

i 19 474 FARF 115 equal
=%
19 500 EAE1%AF 1.05

¥ A" Mg 108

BAE FEF 49Q5% &g, TIA, dFA7D digte 1% 4B
A7k 1083 ded WA F st #EPA JES Yt 2
FTHAA 71ZEE 74 APYLos HIISES 9T A 48 A HIES
S "

TAAER Fxe dou BAEE HAF Aol % L VIR §
T #A JEhg



A2E QA HEF FAE 4P AF

L 2ok o F&2E MU AY

¥ 18. 483 E 97| HUtFd mE AAEF AN LERZE 12%)

T 7 Mean TRT SNK MSE
4417 T717 A 1.643939
4,083 A o A
ok 3.667 # oz A
3.500 3 A A
3.083 4 F A
4.833 A = A 1.166667
4.250 Z o= A
& 4,083 7712 A
3.667 F A A
3.667 0 & A
4417 A o A 1.662121
4.083 T717 A
% 4.000 z % A
3.583 3 A A
3.333 0 A

FobA R FEAEY A28 12% FTE] F2F FAS] WS
 BEAAE AT S7HA BE o] L& A0 FOAE HolA gt vFo]
HE o] ANE AAE & U Aoz BRHUY AN WEFESI 23D



U
-

AL F5F F& d3dte ez ArmAY. 28y Ade A
AEHT A genz g o Aoz AFFHAey FIAE
AHESE o]l $& oz #dHEUY.

I“l°

2 rlo

30

2. Zulg A7A¥

E 19. #HUE 7t g 9AFEF BEIANLEEZE 12%)

T Mean TRT SNK MSE
4333 ¥ ¥ A 2.125
3917 2H¥|& A
91.
3.583 4 9 A
3.500 ol AT A
4,083 qy Z A 2.304924
) 3917 2 € H] & A
%
3.417 o} 23} gt A
3.333 Aq g A

12% E3&d FEF A€ FHEE AR E FUlsly TedAAE 25
YA B5F FL AE FoXE BolX) @it} v H =R e|E ¥E
T e Aoz AGHAT BE YEASFI L AL Fo] 7HAE P9
e A3 E B Rog AaIHAUY. 2HE L A5 B94d RAe 9R) 9
&gte] Frjd dZ=He ALPAd 2HEL A #ust Fuo AF"E
A&dez Z o g8 g3y AIU



3. FYF H7AE

E 20, HFYF AUkl dE JAPEF #eAAHEITE 12%)

7 & Mean TRT SD Varience
. 3.667 AR A equal
u
” 3.550 HEF A
. - 375 At3t & A equal
=%
341 JEF A

2% T 22H A2 A% L Y2 FFL A BHAAG
A3 A BE LA 02 Ve, d=BdolE F7HE & Jou HFASE
Aol oFzt A UERRT.



1.

A 3&

FA FEF APA=

¢IZE = @€ 4R IEF AgA=

E 21 ¥€3E Fxd mE 92 J&F9 #AFHA}

- ' Mean TRT SNK MES
5.048 254 -d A 1.86
£ 3.650 124 - B
3474 40+ Al - o B
5.050 12-4 -4 A 1.48
WAzt | & | 4571 25+ A - o A |
4.158 40 A - o A
4.952 254 -4 A 1.59
F3| 4100 124 -4 A
3.684 40 A - o A
4.579 25 A - 2= A 1.80
| 4053 R-A-2 A
4.000 40 - A - = A \
5.000 25 M - & A 1.18
ZHU23H} | & 4.684 12:4 -2 A
4316 40- A - = A
4.579 25 A - & A 1.65
8| 4053 12:4 -2 A
4.000 40+ A - & A




FAMA 509/2, T71 A 2.259/8, A HF 25me/8, 5 259/8, 2~ € ¥ 0.0859/6&
A7Vt 50C AZIL A 3693t L& 7t AEEA AFAF F F2 A 2443
WA F #AFHA & Aol

& AV EE HAVtPede 2F FEHQ JEzdA FdARE Yo
GIE FE 25% AT} 584 JEE

28 2HEL AT AE ¢3L FEd BE §YXE KR gx
Ak A HFHAFE 25%7F ALEL 12%, 40% £22 JERGA] dukE Q)
&5 &3 L Frd I} AdIT FEHAD



E 22, €2E ¥Fo U2 NIAZX IAFEF9 F2F57(509/¢, 50T)

F&717H(4)
2 1 3 10 29 40 50
552 (ng/9) 489 863 1701 1838 1742 1867
d2L12% |FHE(Bx) 50 54 60 58 60 60
A= (AE) 308 327 328 317 317 313
F 9535 (ng/g) 567 1194 1758 21.82 1975 19.80
&3L25% |ZFHE(B) 96 104 112 102 110 104
A= (AE) 372 393 403 373 359 353
Fe53E(ng/g) 511 1419 1820 1933 1749 1643
¢IE&40% |FHEECBx) 146 154 162 150 160 152
A= (AE) 489 544 542 493 476 464

FA FEFE NFAZHEA JANA 509/, TR 2259/¢, AFHE 25m4/8,
W 259/ HA F7ISEAL 50T AFLANAM 5097 L JME &P ¢F e
TEZF &€ vXE 9L Vs 2R A Sd2EA ¥s
FHE Bola gt €3 E TEV ELF4E /18 nYPL 2HET AxE
S7FetI FRTFHEL YIE 25%9A JHF Bol 2&HT Uk o)A
BFHANA 25%7 Y& AFE UdEUE @49 B340 Qe RoE o
= A},



2. Fulg3grte] BE A JEF AFA=

¥ 23 #A¥E At @& 9A J&F9 BERAAHLRE 12%)

T o Mean TRT SD Varience
N 4.05 hF:-12-%F 1.27 equal
Tl 335 zEMe-12-F 118
: 4.50 f3E-12-F 1.54 equal
5 % 3
3.80 2HHL 12 F 154
i 4.05 HF-12-%F 123 equal
%
3.35 ZHHL - 12 F 130
L |0 .12 Al 131  equal
Tl o375 2EmMe-12-4 151
} 5.00 HE 12 Al 0.79 equal
A A B3
3.85 2€HL 2.4 122
1 430 120 A 1.08 equal
%
3.65 2€He-12- 4 126

FAWA 509/, T71A 2259/, AHE 25mé/l A7ISlY EEE TE 12%
HEE 39 312§ A&F9 Hrss UFE Ve AL 2L A=
ZuEE vehle 2HuLo= YASALH JIEEd "WXe 9% B
$igte VA 2% g, § 2 FEHHY JIZzA fgHes A4EHA
gttt a2y BE REGA dF A7t B3RS 24 dEA diF0t
7t 9A A&F ¥u AH EFV YL 9AE £ AN



E 24 ZAPE F7to) @E AFAz: FAREF FEEH(509/¢, 50T)

F2717H(D)
1 3 10 29 40 50
T B
. Z 5315 (mg/9) 522 913 1601 17.87 1867 1867
F3H7} .
Z24E(Bx) 46 44 60 56 60 6.0
(259/2)
A= (AE) 202 261 316 325 329 325
2HH]  |(EFe53E(ng/g) 408 516 410 436 499 471
Z 7 0,
A 7 ZHE(Bx) 44 48 50 46 48 5.0
(0.0859/8) | 4= (AE) 189 242 276 288 282 276

A FEFE A=A AuEA dFE 2Hvieez gA}PLH 50
ColA 5043t L7t AEA F&89 WIE AANFoz 24F A 9
FHUANZ hFoA F&5E Fa5stEe] ZHE 2 4z vXe 9o
2 A& & 7 YA ol o] B HANA dF HAATI YF A YolA
A vehde 343 3471 e Ao guEAT B, AHE 2L 2584
A8 GFA ge Aoz dagIrh



3. @A FH A HEF AgA=

¥ 25 4AWA B4 AEF9 BFHANLIE 25%)

T+ £ Mean TRT SNK MSE

oS 4.875 7 (%) A 2.08
4.562 2R A
4.500 ol A

& 5.062 o A 1.19
4.937 7% (%F) A
4.875 E4A] A

% 4.625 7 (%) A 2.1

4.250 =Z1A A
4.125 ol A

FAMAL E9EE ARE, dFE, 524A REOE o] 509/¢ HA 25%
d3gd FA e olw FrA}F 2259/2, ABF 25mé/L, tHF 259/4 HEE
A7 eta 3697 50T AFIAM I JME JEIRAS W JIExd ¥AE
43Fe BE5AAE A R BATY {93 ZolE BolA gkt Foly
FHAY VEEE RARE] HFASFIE A JERI Fe AW FE0
238 A ez At



E 26 AN FHd @& ANHEAzx gAAE

79

z

a37(509/2, 50T,

2z
UL 25%)
F&717:(d)
. 1 3 100 29 40 50
Z 53 E (mg/g9) 429 811 1525 1429 1409 1687
ACOIEE-E-1G:39) 94 98 110 102 108 106
A% (AE) 240 258 323 334 333 329
Y535 (ng/9) 436 835 1809 18.09 1771 1673
o 24 E(Bx) 94 96 108 102 106 104
A= (AE) 1558 244 330 359 362 361
ZFEFEMmg/g) | 493 925 1622 1809 1895 16.80
=22 | FHE(By) 94 100 112 106 110 110
A% (AE) 263 356 390 393 388 385
FAHETE AFAZNEAN AL RIEE Yro] J&sEA AA
Ho g WIE ZAE A 25% LI LA 50CNA & A2y JAWA

F3E 2 FHEINM e

qAg F e HsAdE FUAsA

Aolg HolA @skor AEdA 57,
=27k 42 ¥ vdetey & solg molx wgt.

BEAANN 374X B9zte] $HQ Holg B
Buson o FEY 224X 2Eo

o] ]

2z % RE

&

1.

<

o
a2



4. ARAY] wE dA JF&EF ARA=

E 27. AR AEA wE JAFEFY FAA

T i Mean TRT SD Varience
40 AR 1.24 equal
hed
A
3.78 F-12-9 1.22
) 4.89 AA .12 1.10 equal
IS 12% | ¥
4.63 F-12-40 0.95
421 A2 1.08 equal
%
4,00 F-12-9 1.15
. 425 AE-25-0 1.20 equal
u
Tl ars %251 137
495 AAE-25- 1.14 equal
dIE 25% | ¥
4.90 5250 1.07
i 445 AAd-25-d 1.09 equal
%
475 F-25-d 1.29

QAWM 509/8, TR 2259/8, AHF 25me/8, thF 259/8 A7Fste] 50T
AZIAA 36U 2L 7S AEIAUEW FAHAL] AEAs} 2=
X e 9Fe B 5 B5AAE A9 5, &, AU VSR A FF<
pol & Holx gttt ¥4I L Tt 12% AW MEAE FEo] HIFFIH
o7t BA UEIRI ¢3E FE 25%9dE AESA e MHsh-4n 24
ettt gutdez JgAE AEADE ¥9 AAd=He IAREC %€ H
HEL Yo AzZdx JFE wAE Aoz Bel ¢Rg FEI ede
A% A7z gl FIEL HIdte Aoz #EFHAG.



¥ 28 HAS499 vAdP(YIEE 25%, 50C)

z ¥ = AHE FAF v 3
Nacl 01% W/NV . 03%c A% =743
MSG 001% W/V 005% tto] AR
Glycine 001% W/V 005% Yool =AH

Citric acid 0% WN 01% oA A%t =AA

¥ T3 259/8, T71A 2259/8, AHHE 25m/e, FANA AEAF

NEAZE A A&F9] vl 4@ 7|ZAN AHE 28 A g3AFS
H3E ZF Nacl® 0.1% o3 AAAFAT AT MSGE 0.01% ©] 8, Gly-
cineZ 001%°]3} olle™ Citric acid®] A% 01%IHE E4& FA 2
AT o] ZAE 4$UE #5249 499 FAAHQY B JF detac] oA
2329 97 qEdttne 5 gov AL IAE $ vkn BoE



A4d AR HAeF AZIFAF 9 Alz4dv) 4F

1. 94 AEF AzIFH 44

to

Qo4 APF 9A AFF NYAZ S TP 97 AEF AZTS
L R

AEIANRY ALAHANN hoE 9A TAF £ f4¢ AU
Aselol & Aoz weHdn AeUde Azshe Yo 48 ¥ PdsE
Addos nenz JTAAE AZT F ATHE Y] gAY 943
g5 A% te $4= A2Q93Y Mgl 9% A gIRe o
Agd AESoF & Zom ARIAYG.

2@ Aaddg ARYH S48k TN $47100] FA) B)AE P
Rele A T 44 A% ZE AEY Wast Yo BVHQT 3
AQARE 49X A4 A2F7E F=WA =AAE Aoz BFIAL.
FEFAL ¢ TR @ 2Tl ¥ Ae= Aroch

N’/



fLEFAHA
\
A A (5~ 10mm)
\
F3, E->A&<7gdR
\
FF->AHYE
. .
o 3}
¥
S (B &FA)
\
e AR
\
o 3}
\
Cpid
¥

AF

gA HEF Az FA




2. 94 HAEF A4S % A=Adw 4F

dold AT JAYEF AZTRA APY AzAv Y AFe v
2&F Az 9Ae Holge AT

ge g2d Had 9xuAe NEe 2ds A A7 & Nekd Aos
AR A2Fo R AFA &0 0% ARE FAE § Y& AR
gadth 49X AzEL 2 Ho] gonz AAFFAMLY sA HFA
el MYo] FAojok 83 2. |

dutdoz JAMAE £3712 Ozt Wohe AP 44 AdEgT B,
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