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SUMMARY

1. Title

Development of Processed Foods from Mushroom

. Abstract

1. The First Phase of Study

This study was conducted to investigate the functional characteristics of
diethylether and butanol extracts from Ganoderma lucidium, Agoricus bisporus
and Lentinus edodes. The phenolic compound contents, antioxidative activities,
electron donating ability and nitrite-scavenging ability of them were
determined. The total phenolic compound contents of diethylether and butanol
extracts from Ganodermg fucidium were 22.95ug/20044 and 31.10u18/20044,
respectively. The total phenclic compound contents of diethylether and butanol
extracts from Agaricus bisporus were 4.914g/200p0 and 27.04pg/200.4,
respectively, and that of Lentinus edodes were 6.87u8/200p8 and 22.404/200.4,
respectively. Electron donating abilities of diethylether and butanol extracts
from Ganoderma lucidium were 95.07% and 97.75%, respectively. Electron
donating abilities of butanol extracts from Agaricus bisporus were 94.33% and
that of Lentinus edodes were 96.09%. Antioxidative activities of diethylether
and butanocl extracts from Ganoderma lucidium were higher than that of BHA.
All extracts of Agaricus bisporus and Lentinus edodes showed lower
antioxidative activity than that of BHA, although their magnitude was
somewhat different. Nitrite-scavenging abilities of diethylether and butanol

extracts from Ganoderma lucidium were 68.34% and 44.449%, respectively.
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Nitrite-scavenging abilities of butanol extracts from Agaricus bisporus were
43.39%, and that of Lentinus edodes were 68.23%.

Tissue thromboplastin(tissue factor, TF), a membrane bound glycoprotein is
an important initiating factor in blood coagulation cascade, which leads to the
formation of thrombin by activating both factor X and IX. Activation of blood
coagulation by TF is essential for blood injury, and stimulate the blood
coagulation in myocardial infraction, cancer and blood coagulatory diseases.
High density lipoprotein(HDL), apolipoprotein A-II were known to biological
TF inhibitors. Recently, studies on search for TF inhibitors from natural
products were active in Korea.

Solvent extraction and fractionation yield of edible mushrooms were
Ganoderma lucidium 4.7% ; Agaricus bisporus 25.0% ; Lentinus edodes 22.5%
for methanol extracts, Ganoderma lucidium 2.5% , Agaricus bisporus 5.9% ;
Lentinus edodes 6.1% in CHCls fraction. The extractions of EtOAc fraction
were Ganoderma lucidium 2.1% ; Agaricus bisporus 04% ; Lentinus edodes
16.5% ; the rest of H2O layer extracts were Ganoderma lucidium 15% ;
Agaricus bisporus 165% ; Lentinus edodes 16.7%, respectively. MeOH
extracts of above three kinds of edible mushrooms showed potent inhibition on
the TF, and their ICsp values for TF were 4.32, 1.30, 0.25¢¢, and total
activity for MeOH extracts were 55X10°, 9.6X 106, 4.5><107, respectively.
Among the edible mushrooms screened for inhibitory activities on the TF,
Lentinus edodes showed most strong activity, followed by Agaricus bisporus
and Ganoderma lucidium. And the fractionation of the above mushrooms with
the chloroform and ethylacetate were practiced and evaluated for the inhibitory
activities on TF. In Ganoderma lucidium, CHClz fraction and HoO layer were

not active, but EtOAc fraction exhibited a strong inhibitory activity on TF. In
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the case of Agaricus bisporus, there were no mnhibitory activities on the TF,
CHCls, EtOAc fraction, H30 layer, in all the fractions, CHCIs fraction and H:O
layer of Lentinus edodes did not showed inhibition on the TF, EtOAc
fraction only showed strong inhibition of the TF, and thier ICsx value was

7.70% 10*

2. The Second Phase of Study

Development of gruel product was performed by simultaneous process both
processing and sterilization in order to minimize the change of quality.
Materials of vegetable gruel product with Lentinus edodes were regular rice,
brown rice, patatoes, carrots, onions and green onions. As a result of sensory
evaluation, final combination ratic of gruel product with Lentinus edodes was
Lentinus edodes 69g, regular rice : brown rice= 56 : 32g, patatoes 26g, carrots
17g, garlic 1.7g, onions 39g, scallions 10g, common peas 22.8g, salt 3.3g, water
480cc. Materials of vegetable gruel product with Agaricus bisporus were
regular rice, brown rice, potatoes, carrots, onions and scallions. After sensory
evaluation, final combination ratio of gruel product with Agaricus bisporus
69g, regular rice : brown rice= 56 : 32g, patatoes 26g, carrots 17g, garlic 1.7g,
onions 39g, scaliions 10g, common peas 22.8g, salt 3.3g, water 480cc. Materials
of vegetable gruel product with both Lentinus edodes and Agaricus bisporus
were regular rice, brown rice, potatoes, carrots, onions and scallions. As a
result of sensary evaluation, final cimbination ratic of gruel product with
Lentinus edodes and Agaricus bisporus was Lentinus edodes : Agaricus
bisporus=34.5 : 34.5g, regular rice : brown rice= 56 : 32g, patatces 26g, carrots

17g, garlic 1.7g, onions 39g, scallions 10g, common peas 22.8g, salt 3.3g,
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water 480cc. Development of process of vegetable gruel product with
mushrooms were materials selections, hydration, cutting, adding submaterials,
sealing, sterilization, heat treatment and cooling by turns considering water
absorption ratio of materials and proper combination of materials.

For development of capsule product, mixed materials with Lentinus edodes
and Ganoderma lucidium at the ratio of 6 to 4 were dry at 70C, Shr after
absorption of cellulose for removal of water and then tocopherol. GMS, wheat
germ oil were mixed as adding agents. After formation using gelatin, the
product was completed by drying at 20°C, 30% relative humidity and 24 hr.

For development of medicinal beverages with Ganoderma lucidium, proper
extraction method was selected by hot water extraction solution among hot
water extraction solution, 50% EtOH extraction solution and 75% EtOH
extraction solution considering color, turbidity, acidity, free sugar and free
amino acid. And proper drinking concentration of Ganoderma [ucidivm was
determined by mixing the base materials including sugar, distilled water and
citric acid. As a result of experiment and sensory evaluation, final
concentration ratio was established by Ganoderma lucidium extracts 0.49,
Jicorice extracts 0.15%, dried ginger extracts 0.04%, jnjube extracts 1.2%,
sugar : high fructose (1 : 1)8.0%, citric acid 0.1% and distilled water 90.21%. In
this beverage bitter taste of Ganoderma lucidium was decreased properly and
becoming with another submaterials., Sterilization condition of this beverage

was performed at 90°C, 10 min.

3. The Third Phase of Study

For development of liquid tea with Lentinus edodes, final concentration
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ratio was established by Lentinus edodes extracts 0.5%, licorice extracts
0.08%, cinnamon extracts 0.04%, jujube extracts 1.2%, sugar : high fructose
{1:1) 80% and citric acid 0.1%. TFor development of liquid tea with
Ganoderma  Ilucidium, concentration ratio of materials was determined by
Ganoderma [ucidium extracts 0.3%(0.8 “Brix), jujube extracts 1.5%, Cornus
officinalis extracts 0.3%, sugar : high fructose(l : 1) 85% and citric acid 0.01%.
For development of mixing liquid tea with Lentinus edodes and Ganoderma
lucidium, final concentration ratio of materials was established by Lentinus
edodes extracts 0.48% (4.2 “Brix from hot water), Ganoderma Ilucidium
extracts 1.2%{(1.4 °Brix from hot water), cinnamon extracts 0.12%, jujube
extracts 1.49%, sugar :@ high fructose(l : 1) 95% and citric acid 0.01%. The
final pH of this mushroom tea was so stable between 3.67-3.85 level that
storage property can last for a long time. After sterilization at 95°C, 1 min.
through heat exchanger, sealing was performed.

Mushroom granular tea wusing mushroom concentration solution was
produced by vacuum concentration under 60°C. Acquired 62.5 °“Brix Lentinus
‘edodes concentration solution was mixed with arrowroot concentration solution
with 65.0 °Brix, powdered starch, aspartame, citric aicd and sodium citrate.
After granulization by 15-20 mesh sieve, drying was performed at 50-55C
drying oven until 8.0% water content. The proper concenfration was acquired
for a good granular tea. It is easy to produce a granular tea when Lentinus
edodes was concentrated to 625 °Brix, Ganoderma lucidium was 52.0 °Brix.

Powdered tea by mushroom concentration solution was added to
arrowroot, powdered starch, aspartame, citric aicd and sodium citrate.
-Powdered tea product was acquired by grinding and dried at pre-heated
drying oven.
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Mushrooms

Pulverization

Sieving

Addition of n-Hexane

Shaking

Repeat 5 times

Hiltration --—-- n~ Hexane

Residue

Addition of Petroleum ether

Filtration ——-- petroleum ether

Residue

-—— Drying

Deffatted Mushrooms

Fig. 1. Preparation of defatted mushroom from edible mushrooms
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Defatted mushrooms 30 g

Alkaline hydrolysis(4 N-NaOH, 4hr)
Acidification

Centrifuge at 6000rpm, 20min
Supernatant

Defatted by petroleum ether

Water phase Petroleum ether removal

Extraction with ethylether

Water phase Diethyl ether extracts

Extraction with butanol

Butanol extract

Fig. 2. Preparation of diethylether and butanol extracts from edible

mushrooms

- 4] -



o AxEd A8 53

A2Fo] Z8(Electron Donating Ability : EDA)E Z+%F #3-E0] DPPH(e,«
~diphenyl- 8 -picryl hydrazyDel i3t A3 &xzA HFEY BLAL £33
AtF®. DPPH 16mg2 100ml absolute ethanolel &% ¥ FHF 100mlE
7}8t 2 filter paper(No. 1, Whatman)® A #3Hth. o] dF 5Smle] WA
diethylether$} butanol 2% 100418 718 ¥ vortex mixer®2 5&7 J®SL 3
ot 23335 A(DU-7 UV/VIS Spectrophotometer) & AHE-3te] 528 nmelM &3
2 2459t AT ERE A8 J7TS A8 FENTY FRTE ol 88y
&2 JeEhidith

He

T

EDA(%) = (1 -

) x 100

ANE F7MAY FRE
B: ANE FH7MTY FF=(TAE)

A Fo] e diethyletherst butanol $&%89 ¥43t &xE AOACEH Cd
8-53%¢ mel POVE stgt). 718e 60%linoleic acid(Sigma, USA)E AH2-8H%
o RV 252 712 20midl 05mI¥ Fristgen, vlmTe 71EC 0.02%9
BHA(Sigma, USA)E At&38tith vlmzet {718+ 28 A7FE 40C #8424
A gE AAT F AR 2om FAWHel &A 50°C F27eA 2047 A3
A AARoz AP POV/IE A5 WAFE 2H 328 A8y U
7g FEsA”.

fok

- 42 -



o}, & phenolic YES &34

Diethylether ¥ butanol$% %9 % phenold &2 FE= Folin-Ciocalteau
Aetoz ZAFHATY. 10mie) A¥Te] AR 200418 B 5miE Hzista 7l
05ml Folin-Ciocalteau AleF& Wol £33 F 38 AXAATH thAl NaOs&d
imle 7ieled £ F ZHRLE At 1A $A e 726nmelMN EREF
zxsgo o o XETHL a7 A% BHAEZAN caffeic acidE ol8sIULH,
caffeic acid®] F=E 0-1004g/10miA T}

w b £AZES BF

WA Ed thE diethyletherst butanol 2289 opadd 2Ase A $79
el gAsE g ol FAFHRAUT. F 1mM NaNO89 1miel diethylet-
hersl butanol 2&E L 200x]1 71etm drlel 02M T EF4E AR
Hggdol pHE 3008 ZHEY ¥HEEAE SmiE FEIAT. o 9 37T
Al 1A WAl F 2 wrg-de Iml¥ 3t 2% 24 €9 5ml, GriessAl %
(30% ZAte 2 24z ZAF 1% sulfanilic acid®t 1% naphthylamineg 1:1 H] &2 &
T3 A, AHEER Z2A) 04mlE 7Pt B ERT T AR 58T wAAY
% ZRFEAE A48 50mAIA FREE FA% FEAEL ANFE 42
ST HEFE GriessAld HlA F/HFE 04ml 713t 4719} e dhgoz A
FHen, ofdAdE 2AZELE HFEL HUE B HiEA @ B9 o
G MR (%)= Yehith

A-C
N©®e = (1 -

) x 100
B

Colmad aAE

. 1mM NaNO, £1e] A28 A7ste] 1A17F $ANZ £ FAE
: NaNQC. €99 &3%

L A2 AAe FRE

O w » Z
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A3d Az o 3%

1 W AFS Ao §F

BAlRY & M @& Table 13 Zow, FX9 diethylether &
butanol F&E8o) Ztz 22954 g/200 19k 31106 g/200 128 EA VENT Sl
s} 19 diethylether 3&8& 2tz 491 2g/200 219k 687 1g/200 2124 Adiae
2 HEsAke o] @A vebd o, butanol FEENAME 2T 27.04 4 g/200 118
2240 £ g/200 124 EA Jehgh

Table 1. Phenolic compound contents of diethylether and butanol extracts

from edible mushrooms

Phenolic compound contents, #g/200 ¢!

Fractions Ganoderma lucidum Agaricus bisporus Lentinus edodes
(3 A) ( F%o]) (¥ 11)

Diethylether ext 2295 491 6.87

Butanol ext 31.10 27.04 2240




2. 9 F2E9 AAZTY FE

Ao 282 84 Sngd AAE T3 4FF Agd AE A
= BF22 AMEEIT IS #elolds, AN g4t o3 3 E oA
e ZAge EFoz olfFHI vk FUAL A, Yol € Ex F HAFIM &
4 €S F5%o AATAREE 49E ZF Table 29 Fig. 3~8¢] vjebd s}
gt 2ok F ¥EA §%o] 22 HA diethylether ¥ butanol £& 29 ARFTAF
< 95.07%, 91.75%24 AAZAFo| 5oy, vexrld FI3=rt 3338 7
&%t BAFAFC] FAULTE £ + AN B2} 4F40l9 butanol FEE A
E EF 9433%, 96.00%2A AAFAFol ¥A JEh 4R FE2EH v,
F3=9 A7 ABSHA Loy 4R FEF Eoe oA veidth ol B
9] diethylether &89 AAZAF S AdAz ¥A Yegou, vAFe Az
G T8 Ao AGHAUT

ofr
flo
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Table 2. Electron donating abilities(EDA) of diethylether and butanol

extracts from edible mushrooms

Electron donating abhilities, %

Fractions Ganoderma lucidum Agaricus bisporus Lentinus edodes
(g #) ( FFol) (% 1)
Diethylether ext 95.09 33.77 38.35
Butanol ext 97.75 94.33 96.09
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Absorbance at 528 nm

0.8

0.6

0,2—\@

3.5

®
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0.0 1 | ! { | |
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Reaction time(min)
Fig. 3, Electron donating ability of diethylether

extracts from Canoderma lucidum
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Absorbance at 528 nm

0.8

0.6 -

0.4

0.0

0.0

Fig. 4,

Reaction time(min)

Electron donating ability of butanol extracts

from Ganoderma lucidum
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Absorbance at 528 nm

0.4 -

0.2 +

0.0

‘*‘1‘\‘\'\‘\’\‘—'
0.6

J ] i ! | f

0.0

Fig. s.

0.5 1.0 1.5 2.0 2.5 3.0 3.5

Reaction time(min)

Electron donating ability of diethylether

extracts from Agaricus bisporus
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Absorbance at 528 nm

0.8 I

i T f I T
0.6 F | 4
0.40\. -
AN
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o} \.‘\
O L .\\ -1
-9
0.0 | I | 1 | 1

0.0 0.5 1.0 1.5 2.0 2.5 5.0 3.5

Reaction time(min)

Fig. 6. Electron donating ability of butanol extracts

from Agaricus bisporus
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Absorbance at 528 nm

L
0.6 + -] N
\0\0\.\‘__0

0.4 | -

0.0 ! 1 1 | I 1
C.0 0.5 1.0 1.5 2.0 2.5 2.0 3.5

Reaction time{min)
Fig. 7. Electron donating ability of diethylether

extracts from Lentinus edodes
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Absorbance at 528 nm
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Reaction time(min)

Fig. 8. Electron donating ability of butanol extracts

from Lentinus edodes
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3. ¥4l FEE9 F38 55

HAF2 50 F43 EFE 60% linoleic acid 71 do HAFZEEL FAvleld 5
Y A% F AAEEME SR, 2 AFe Fig. 97118 2ok BE A
FAs g7 A7 B UixFETGE 9 #@e vEdded, dEEY 3¢
A% AFEE AASEIE 38 A Anst AP & 4+ Ak 28
3z —:—%54 HAgE7te AR g2A Jdeidon, 9A diethylether $3 82 A
F 2090 Aostd Arsiyl dojur] AFsle) FA diethylether %29 8434
< Hold A2 g uveyth 94 butanol FEFE TF AF 15¢7HA 8]z F<U BHA
2o HastEsirt WA dshl g4840 g3tk 3V e 948 3% g6 33
gtd O FEE9 i3 €48 3% 23 n-hexane $%E 7 methanol & E)
A1 BHT, sesamol Rthe ¥toy} tix2 76 vlasiye 23 84¢ Jeiddn &
¥ ith F$o] diethylether F&E-& tE 7o H|3to 437t A=Ay BTA
BlmsiAe Ao s AFv JEhgA gsith $4ol butanol & EL ERFEH
diethylether &2 20 ¥438 &3 =74 vElgou BHARTE Ao #3s)
A YEtRth B3 £0FEEL 4dFo] fuFEERgE 43 A B4 U
Eitout vizstgth sl EamAe $u328E YW ARE ARFY AN
BE7h7F dzTRt B Uehlo oA Ansl Uitz Busigoen, 2 A
HAME vte] HTRET o] FA3 A} HetdE E 4+ Adh

rlo
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Peroxide Value(meq/kg)

150 T | T I I
d
Y
100 .
/v
50 \V 7
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Storage Time(Day)
Fig. 9. POV of linoleic acid containing Fanoderma

lucidum diethylether and butanol extracts during

storage at 40°C

@® : Control v : BHA 0.02%

v : Diethylether extracts 1 : Butanol extracts
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Peroxde Value(meq,/kg)
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Fig. 10. POV ¢
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Storage Time{day)

f linoleic acid containing Agaricus

us diethylether and butanol extracts

during storage at 40°C

@ :Control

Vv : BHA 0.02%

¥ : Diethylether extract O : Butanol extact
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Peroxide Value {meq/kg)
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Fig. 11. POV of linoleic acid containing Leniinus

edodes diethylether and butanol extracts

during storage at 40°C
@ : Control v : BHA 0.02%

v : Diethylether extracts O : Butanol extracts
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4. BAFEEY obdAY 2ARS

HAFEEY] o}FAdE £2AFELS Table 39 2o, IR 9 diethylether &%
g E 3 butanol FEEY oY 2AFL 6834%, 6832%2A =L oA

7het ALY BFoR HEAY] FEol & FEE0 AATYEEI gAY 2En
obAdE £ARRol ¥ vEhgth 2322 WA F FRE HEde AATAF
T P4 283 obdAY AAREd 2A BHsls ReE A"

Table 3. Nitrite-scavenging effects of diethylether énd butanol extracts

from edible mushrooms

Nitrite-scavenging effects, %

Fractions Ganoderma lucidum Agaricus bisporus Lentinus edodes
(9 ") ( FFel) (3% 32)

Diethylether ext 68.34 4.76 3.45

Butano! ext 44.44 43.39 63.23
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M2 MRS FHHIE

ArE A F

WA B, 94, 271d 2 24E ojueds MgNEe 13 23 JR4E
Q Weehla 2% HAS T o) 2sge] Be AFoz A4HT Yok
2, A2 FU A48 TFHRA B 22 ATYY AW FRHUN
WA 285 28 22 o8 ASHNE 077 Frbshe BAold ol
A 2E AN AN Bao B ATI LU olAAT Ut
GaAE d4ol, mutdl, EnMAe 72 4802 9A% SAMAE Fgoz
o] g5 glon FAMAS stalatgel B ATE MTA FLI ol TolAT
ot 299 AEMARY FALA B AFE 13 WA 2e Wolth
QAN Ganoderma lucidum Y& FFAZAN AP 8, ¢8Ad G 248,
SEA UE A4E, ARE L THET AReT DANBAY, AuA
4, AYTHLE, BPENHALY, AW, FAAI40A Azl de st
Fopabael 2use] Ron® Ansl tEAT, AASRAS, A, T4
239 23, 09 M8 JALH 59 Q7AME BEDS QT ARG
AT A% 3F LA, BUF, TF, 407138, SRAE, vy B8R
9, WAVEAS O9He Wd3F 2Ago] JNEHAYYM. dpol( Agaricus
bisporus )& BTFAET YA, WS04 4BYTLALe Balst Fephatae,
%o Aeken fshe RIvt AAKSAEAA S250] gon Has @
FARZE ol JARTAI} RuHAUY. ET( Lentinus edodes Y BHAZ
(cholestero) & Wi Hgo] B/olRg ASEYlH BREYOH 1 FEARE
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lentine} eritadenineolghe X7} FektjAlAdl 20| u FeRFNE Xast
EAE 9134 93 71886 Qen® Hoo dyzasaze gasigen
interferon inducer2X19) 7)50] Hug vl AR, o] ol HEWA, FEUA, 9
WA, wrte Al Febatg, Fastag, §7EE, RAZFRETo] A7H9 U

olgt ol AguMol AF oA B ol zF YU PAFo2A A%
AE 83 Za gov AW, Fdol, EnuiAS Aguisle giE Y4gnA
of Mg Agel FF ATE oA HolUA R Fejolrk welA] oS AguAF
of @ Tissue Factor (TF) A&&4-& HAste] vl 7154 4ZoaA9 7t
2 ojfd] 7|2E AFHu @u}.

Tissue thromboplasting @ WHMXo] 2 EAQs =g WA 2 A, tissue factor
(TF) 2 coagulation factor Il 2tk R=2u] o)A7}A AgmA 2l ylA 2 9
QA A= FAN AAA e s QA2 oA FAFT?. TFE factor VI
(FVD9] cofactor2A g3t} FVI& FVLE 43t Al7]3 FWLE Ca” &R}l
TF¢t complex§ F43to} FX& FX.2 843 Ao 2A 914 A2 AA@
A2 TFE WA QAL FE 843 Alitks Aol gelAslel a3 Tr:
WA jdAlel 25 Zesis] YAguAS F43 Avled FE A¥e =
gude gAA AT,

TFY 4¢3 £AFEE RSP AYrgo] A$Holn 1 Aok TFE
AS3A4, &, a9 718 456 o AWA 2 HLaE AN =2 o
YA A TF activity7t 37HAY AslgeA] doheRol FL3it, TFe ¥
o WM E oA PEA=o] 2EA(endoplasmic reticulum)e] AA=]o] Am FAH
A Aol MES o] £F EAs, YRt okF £F SANAN B0
U the ¥Aq AudA QxS TR 27180, oy TF/F ¥ele] xaEw
QA QAL SAH PAg whgo] AlZso] o] £ AN, wH TF
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= 839 JHAX ol9dx monocyte®} macrophage dlT EAjste Ao Z UalA
At

TFe} AsAel P GTEZE Carson™ 2 high density lipoprotein 3}
apolipoprotein A-II+ TF-factor V¢l 2}8] factor X o] activation H¥ g4l
TFe] %82 AsPn 9%, Rapaport® ® 52 TF-factor / V. activityS A3
Stedidl= factor X3 ©HE plasma componentSel "R 3w 3l Broze’
S Lipoprotein-associated coagulation inhibitor (LACID 7} factor X £A3e] TF
o oF fxE ¥AEIE feed back inhibition §otn gt &, LACIE factor
X%t A3 A8 8A4o] 9l factor ViI/ TF/factor X«/Ca’ /inhibitor complexZ
BTN TFY ¥4€ AT gt o] LACKE Rao 5% EPlextrinsic
pathway inhibitor)2}3 £330 1} Broze™ £& TFl(tissue factor inhibitor) 215 &
4 olge BF Aol EAde BATCR A2 Tql4 AAELIY TF A4
AE Fohfuza 3= A77h AREHY REHFAA B pubescenolic acid,
prosapogenin A, AfellA & & pomolic acid, ziyu-glycoside I Z28lx &89 &
EEM TF Adztgol A vehte Abdol Rug ul U™ 2 Ardgae =
el 4802 o]&5HT e MARFEY 7154 942 Bxoz g To Agu
AFE dFo2 TF ARBAHE FAstgon 1 23s AE9 7154 d78 ¢
1xez jtos @
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A28 AE 9 vy
1. A&

Aol AHSF FHolst B AL 19959 39 A& A A T st
AHgEtTh a2l AL Zdx: 43 AWM S3d RS A TYse A
83

2. A3y

7}. WAl 59 Tissue Factor (TF)ol g A &4
& S9 o] &3l TF AHEAL 2339 a™,

(1) Tissue Factor ¢} £d]

Sprague-Dawley rat(83) $39 = F& 9 =3 5 go 20 mi 9 015 M
NaCl §9(Saline solution) & 7}8l2 Ice bath oA, = =L 2 B
glass—teflon homogenizer 2 vk 3t ¥ ZF3> 183} stainless-blade l.omogenizer
2 o5 187 glass-teflon homogenizer & vF3tct. =3 wvhs] <48 2000
pm, 4°C oA 20830 4%t 45 A-E& A ultracentrifuge 2 31,000 rpm
(105,000 x g), 4°C oA 1At 244 Fejsly, AR ES 244 =T 39 45
ozt e Ryl9] Saline §4SE homogenize(glass-teflon) 3] o]RA-L tissue

factor(TF) stock solution &2 A3 1%® (Fig. 12).
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Tissue (5 g)

Added 0.15 M NaCl

Homogenize for 2 min in ice bath

Centrifuged at 2000 rpm, for 20 min, at 4°C

Ppt: Supernatant (S;)
Ultracentrifuged at 25000 mm

{105,000 x g), for 1 hr, at 4°C

Ppta Supernatantz (S2)
Added same volume of
0.15 M NzCl as S

Homogeniged (glass-teflon)

TF stock solution

Fig. 12. Preparation of crude tissue factor
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(2) Tissue Factor &4 &4
ohH 8%
HAE ethyl ether 2 pFHAZIF 313 % sodium citrate 1 m¢ S vl Po]
F FAVIZ AFoA A A4S 10 o HEE sk AP 4L g~
¥ Alg@ol &4 2500 rpm oA 15¥3T AHEAF F 459 dF (citrated

plasma) &S ZA2HA Heto Ea2E Al @ SR

(W) One-Stage clotting assay
Citrated plasma & AM$-34] prothrombin time %331 ™ TF ¢ #4&
7t st E2t2E AlA#E 37°C 843 97153 plasma 100 g2, TF stockS
saline &0 2 3 AF A 100 pl(saline T 100 pf ¥ AL Blankz® HE 7Hsln
25 mM CaClz 100 wE& ¥ 42F AIBLS T8FA AW 78] 7leddrn
Al g3 A CaCls H7H & 2E 38 w7129 A]ZHprothrombin time
)& AReH 25 23 . dAgio

(ch) @4 gF

Lowry el o8] A% stqat’”, A58 04 miol 2 mie} g7te] S8-S0
me) 2 % NaxCO; in 0.1 N NaOH, 1 m¢ ¢ 1 % sodium tartrate, 1 mé¢] 05 %
CuSOs5 H:0 & &3 M3 4olA AHE) & 718l 41 F A& 108 o4
W89 tk7t 02 mee} Folin-Ciocalteu phenol reagent & 718ti 1-2%&ujo] A3
A 308N HAFFE 750 nm A FF=E FHIYC bovine serum
albumin(BSA) 29 0.1 mg/mé - 0.5 mg/meoll et FAlo] AAe] BEAHFIHO
2 2183kt (Fig. 13).
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A0 +

Absorbance at 550 nm
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0.00 | | ! I ! | ! ;
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BSA (mg/ml)

Fig. 13. Standard Curve of Bovine Serum Albumin (BSA).

The Equation for the curve is Y =a X + b Where a = 0.3106, b = 0.0042
and Correlation coefficient = 0.9994.
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. WA He] $2% 2 Tissue Factor AT HM
(1) AT 72 ¢ guiEge] =4
(7h WA R vgeFF

A AR A FelA 3F9 HARFE 44 T8t dAEE 55 °C
ovendll A 12 At FEF 23] AMGHA AZEAEE IWE mixerE vhdle] 1
& AR F F 50 g2 33 100 % WES-S 110w/ HIZE 718k 100 °C &+
B4 FFEAAA 3 AIF T JME FEAAUYT. FEFE ARE H2o®
WAg ¥ Zdrie gH-E 23 AN 2 g e AFH3 o] 7
zZt 94 A S5 REE a2 A4S 4 °C S EF8asEs At
&84 tH( Fig. 14).

(WD AR §uEE =4

FE2E e $29 4239 tggo] Foldle AHE Bo A T TF
¢l 222¥22 A% staln A &350 48 §F WX3 FFOR Yo =
I olE 45 CHEAAAA A T3l FEREIXIZFES =A4

sdotAElolE ¥4

222X 54 B84 ol OAl £F9] HESE 713la orldl SulFe] <ld
Sl EIO|EE 71819 ddotAEloE FHE-¥- 83 BEFo R o] dEolAEHCE T}
SRYL Ao ol 45 °C FEFANA A FF3A dHoHEHIEREHE
Az
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+84%Y
230 A% ol FLLEET JRoAHCIEE Fastd AAsT v
2ol 3] Al OIE 45 °C FEAOIN AP FHHe] FEHRYE AT

(2) B84 Tissue Factor A4 A

(7Y Ade =H

Alg BAFe YARE 55 °C ovendiA 12 Al 4FARAFL, dRAEE
OE mixer2 vhfidtd TEYAZ F F 50 gol 100 % "L L10(w/v)E H]
2 7h8te} 100 °C &304 FFIAAA 3 Al B¢ 7MY FE%a Ao
yzAg ¥ Zdrle gAW-E 23 oasiEa 2 ukE @2 A3ste] offo] z
Zb 42 J1g vgge] 3 2XE G & 4 °C £83494 FAAEEEAG 714
100 m SFFE 71t HEAFaL TFe] S22XET Vel EREEE JHSE
g du e tA HE2 3 oYolMHEE Z7} 1:59) M= 13l d¥
olHolE MR Ho R Ut Z2IXE JSEY 9 JdolduolE R
g, & B3¢ 7539 474 1 e A FHFE 59 1 2 § F AFAA
AAoz Ag-stg tHFig. 15).

(\}) Tissue Factor A &]j2t8-9] 44

AgWA 3 Fol td in vitrodlA TFel W7 AL 439 AA
g It 3 A%%E7 1 ngol FIEE A% Effendorf tubes] FF3te] 1 mie] ZHS
of =1 ¥ A3t ElAE AL I7°C #4434 d1n 83 100 L5 3
33, TF stock2 saline &0 =2 A3 AT zia FA sFuAsic Al5E&9E

Alg9 HAFFEE7 100 wFol 1,5 10 w H=E njg 4ol A 100 g, 2dx
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25 mM CaClz 100 & 7Fsl 4& F AFAE 58364 Ao} 713 7184
B3 Al g2 A CaCl I7Hg $7H 31 w 71x]9] AlbE Ao 2
3 e AA] sk Prothrombin time & AZA7E Bk 3 Jehde A&
(Ip)& &8 Eq. 1 ol 93, TF 8% 99 & F2A7e Axd o8 vehdles A
3 -&(la) v} Eq. 2 o o3 AL st

B-A
Ip (%) = — X 100 Ea 1
BL - A

ol7]ojA] BLS TFE $X¢T AAw sz A7 6L o 3343t
(plasma recalcified clotting time)e] H#d A, Av TF ¥ W] prothrombin

time, Bx TFs} AdAl2 =5 ¥A-L wl2] prothrombin time ©]th

Au - Bu

Ia (%) = — X 100 Eq. 2

Au

(th) Tissue Factor 4]
dae AFF FF=Re ARFLS 3l M 71&F P 9dd TFE
ZAF }& one-stage clotting assayS AAl8la] prothrombin timed £ ¥ #

FZPo Y TF $4¢& 78AH Fig. 16,
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Dried mushroom 50 g

100 % MeOH 500 me

100 °C 3 hrs

MeOH ex. Ganoderma : 2367 g
Agaricus © 12483 g
Lentinus @ 11.259 g

CHCI3 / HO
CHCL H0

Ganoderma : 1243 g EtOAc / MeOH

Agaricus © 2943 g G

Lentinus : 3033 g

EtOAc HJ)

Ganoderma : 1.060 g Ganoderma : 0.77 g
Agaricus : 0210 g Agaricus : 8268 g
Lentinus : 1334 g Lentinus : 8338 g

Fig. 14. Solvent fractionation of edible mushrooms
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Dried mushroom 50 g

100 % MeOH 500 m¢
100 °C 3 hrs

MeOL ex.

CHCl3 / HO

CHCL H20
EtOAc / MeOH
G:1D

EtOAc H0

Fig. 15. Preparation of crude mushroom

- 70 -



1001

50 -

Plasma Clotting Acceleration(%)

0 L po o g vzl v el poot vt 1vagl g ol 1

0.1 1 10 100 1000

Tissue Factor Activity(Unit)

Fig. 16. Standard curve for TF activity of rat lung (O) and brain (@).

It was arbitrarily defined as 100 % activity when the plasma clotting time
with tissue factor was 18 sec (lung) or 30 sec (brain), and the plasma
recalcified clotiing time without TF as O % activity. The amount of TF
which gave 50 % acceleration of plasma clotting time on the standard
curve was defined as one unit.
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A32 Az g 2%

1. WAl{Re 35

HAF 3 F(FA, FFol, 1) 7 50 g A& 100 °C FEANA 73231 A
3 AL B¢ 71 FEEAY. FEH AEE deo® YAE & Zurle gAW
< 73 AqFgstEA I ug WEggE AFso dde] 4 Qe sg It grE
33l 3 alg 44 °C F8FA FFIL AN WPEEEA olf de &
Ao =] 2367 g, UFol 12483 g, T 11259 go 2 zz} £ AzZFe 47, 250,
225 %ol er o & Z2IZXFH UM EHCEE sl Bty de
Zt FYE A S HE 48-& Table 40] Jehfiich

2. Mg 289 TF U ARFA

@ B HZA 4F U] NBEHOZ ol &3 AY Uyt HgBea de
ol&H1 e ASHAF F IA, ¥Fol, B1, 3% WAL ez Fggui
£ #8493 AFled 8 938 s Aoz guld @A tissue factore]
ANGHE AP SARGT DR, FEol, TR ZF TR ulg AsBy
o] &<l HNew £ x1E ¢ ANEAYLE A+ Aoz AN, Fig. 17-19
A B upet o] YA} FFole] B TFE B4 &-& controlgl A$dlE A
AE Wod prothrombin time(PT)o] A 3e AYE BYed TFE ¥gd9 w
g 4" PT7F A3A Y FrtFe]l F7Hel wet oAl B Fg-e nYgoe
A TFE Ashe &40] &< Hon Fig. 1994 B39 F$E TFE WA 9
< control®] % &Fe AHAE /M-S 9 F4A3E PT/F AsjAe) Fol 2713
d wat 2o Aoz HEHe AYL BYon o TFE 7HIE ddx gL
F3E& Gt ou AdAe] ol FrHgtel wel controldl FMAAAEE PTE 9%
AFezd Exe TF Ad#Ye] FAHAT. olE9) A& AWt Table 5
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d Yelyen o] A& AfAe FZRHEE logit-log graphs < A3
Fig. 205 2tk PTE 50 % AsY we] AsiAle) =& 2T A3 50 %9
Agel B A8 FECoAH 1 gel AE4E 2 AAACIT. Fig. 2000
3 Eust b B BEdA TFE 50 % Ads=z A% 78 AAT4L
Bl ez HQld o] Zgo 2Ry 3T ICo9 F-& Table 60 JERAAT. FA
Al Mg FE2E9 ICo in vitrodl A 4.32 pgolRon Fdoles 130 ug, B
HALZ 025 ugo B 22} ZAMHERY E olE9 WEge F28 £ Ui total
activity S A A3=9A 55 x 10°, P50l 96 x 10°, EHA 45 x1070.2 o]
S HA R TF Ui As@Adol X1 > %$o] > 99 o2 3dA Jey
TH(Table 7).

3. &g TF qF AsiAHy

AR g F2E0] TR dis vin A% AALYL Yshgod g
€ FEEJ EA%+= o8 penolic compounds®] false positive effectd 71542
Q4T £ ez A A AAE Htdy] dstd §714uE o8
o] SR YE AAEa ZF SujEHel PT 944a3des 23319 Fig. 21-24¢] 1
Bl 2 A3 A B9 EtOAc Fr. o9 TFe Asi@Ao] Hsgln
E1e] EtOAc FrelA €& 234 24 94 aAnt TFE Adsie #4e v
gl o] A3A B ulsk o] MeOH ex. olAlshs 23] TFS 7b8ix g
control®] - AsfAe] tg PTe W3y} ¢+A%E AL ¢ 4 ANeH ol &
B58E Bste ol §rlE e FPAA AAHULE An@th o] RYS e
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Table 4. Yields of Solvent Extraction and Fractionation of Edible

Mushrooms

Ganoderma lucidum Agaricus bisporus Lentinus edodes

Fractions (g A) ( FEol) (% 1)
Dried weight ( g ) 50 50 50
(100) (100} (100)
MeCH ext { g ) 2.367 12.483 11.259
(47) (250 ) (225)
CHClz ext ( g ) 1.243 2.943 3.033
(25) (59) (61)
EtOAc ext ( g ) 1.060 0.210 1.334
(21) (04) (165)
H20 layer ( g ) 0.77 8.268 8.338
(15) (165) (167 )

* The percent of extraction ratio to dried weight of mushrooms.
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Fig. 17. Elongation Effect of MeOH Extract of Ganoderma lucidium on the
Prothrombin Time Shortened by Rat Lung Tissue Factor.
e-e, Control (no TF added) ;: m-m, 0625 pg of TF were added in the
300 uf reaction mixture ; A-4, 5 gg of TF were added in the 300 ut
reaction mixture : Y-V, 40 ug of TF were added in the 300 g reaction

mixture.
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Fig. 18. Elongation Effect of MeOH Extract of Agaricus bisporus on the
Prothrombin Time Shortened by Rat Lung Tissue Factor.
o-®, Control (no TF added) . m-®, 0625 pg of TF were added in the
300 pf reaction mixture ; a-A, 5 ug of TF were added in the 300 «f
reaction mixture : ¥-¥, 40 ug of TF were added in the 300 gf reaction

mixture.
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Fig. 19. Elongation Effect of MeOH Extract of Letinus edodes on the
Prothrombin Time Shortened by Rat Lung Tissue Factor.
e-e, Control (no TF added) ; m-m, 0.625 ug of TF were added in the
300 g reaction mixture ; A-4A, 5 pg of TF were added in the 300 «f

reaction mixture.
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Fig. 20. Inhibition of Tissue Factor (Elogation of Prothombin Time) by
MeOH Extracts of Three Kinds of Edible Mushrooms, When 0.625, 5,
40 ug of TF were used in a Reaction Mixture, Respectively.
®-®, Agaricus bisporus; #-+#, Lentinus edodes: A-4, Ganoderma

lucidiumn.
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Table 5. Inhibition of Rat Lung Tissue Factor by MeOH Extracts of Three
Kinds of Edible Mushrooms

Concentration in Inhibition (%)

Reaction Mixture Ganoderma lucidum Agaricus bisporus  Lentinus edodes

(ug) (9 A) ( F%o]) (] )
1 105 26 26.3
5 486 233 737
10 733 483 90.5
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Table 6. ICs Values of Edible Mushrooms on Tissue Factor in vitro

TF added ICs0 ( ug ) ICs/TF unit pg/3004:L

Mushroom name (ug)

Dried weight MeOH ex Dried weight MeOH ex

Ganoderma lucidum 40 2.16 432 206 41.1
(9 A)

Agaricus bisporus 0.625 5250 1.30 87500 217
( FFol)

Lentinus edodes 5 11 0.25 2 6.6
(¥ 31)

* Used a lung microsomal fraction >from normal rats.
** Each fraction obtained from 50 g of mushrooms was taken 1 mg of each
extraction and diluted with distilled water to make 1 m{ of test solution. One, 5,
10 4 of it were taken and assayed for examing TF inhibitory activity as

described in the experimental method.
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Table 7. Tissue Factor Inhibitory Activities for MeOH Extraction of Dried

Mushrooms
Mushrooms Amount ICso Total Activity Specific Activity
(g) (g) ( unit )" (unit/ g )
Ganoderma lucidum 2.367 432 x 10°® 558 x 10° 230 x 10>
(9 A4)
Agaricus bisporus 12483 130 x 10° 960 x 10° 770 x 10°
( Fgol)
Lentinus edodes 11.259 250 x 107 450 x 107 400 x 10°
(8% 1)

* One unit is defined as a sample amount to give 50 % inhibition against TF

activity.
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Fig. 21. Elongation Effect of EtOAc Fraction of Ganoderma lucidium on the
Prothrombin Time Shortened by Rat Lung Tissue Factor.
¢-o, Control (no TF added) ; ®-®, 5 ug of TF were added in the 300
¢f reaction mixture ; A-4a, 40 pg of TF were added in the 300 xt

reaction mixture,
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Fig. 22. Elongation Effect of EtOAc Fraction of Agaricus bisporus on the

Prothrombin Time Shortened by Rat Lung Tissue Factor.
e-e, Control {no TF added) : m-m 5 ug of TF were added in the 300
4t reaction mixture : A-4, 40 pg of TF were added in the 300 uf

reaction mixture.
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Fig. 23. Elongation Effect of EtOAc Fraction of Letinus edodes on the
Prothrombin Time Shortened by Rat Lung Tissue Factor.
¢-e, Control (no TF added) ; m-®, 5 ug of TF were added in the 300
gl reaction mixture ; 4-4, 40 pg of TF were added in the 300 ut

reaction mixture.
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Fig. 24. Elongation Effect of Crystal in EtOAc Fraction of Letinus edodes
on the Prothrombin Time Shortened by Rat Lung Tissue Factor.
e-eo, Control (no TF added) ; m-w, 5 ug of TF were added in the 300
uf reaction mixture ; A-4, 40 pg of TF were added in the 300 ut

reaction mixture.
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Table 8. Inhibition of Rat Lung Tissue Factor by EtOAc Fractions of Three
Kinds of Edible Mushrooms

Concentration in Inhibition (%)

Reaction Mixture Ganoderma lucidum Lentinus edodes Lentinus edodes crystal

(ug) (g9 A) (B 1) (¥ 3)
1 59 26.3 74
5 366 450 286
10 61.8 56.2 453
20 65.0
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Fig. 25. Inhibition of Tissue Factor (Elogation of Prothombin Time) by
EtOAc Fractions of Three Kinds of Edible Mushrooms, When 5, 5, 40
ug of TF were used in a Reaction Mixture, Respectively. k
o-eo, Crystal in Lentinus edodes : A-A, Lentinus edodes ; #-e,

Ganoderma lucidium.
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Table 9. Tissue Factor Inhibitory Activities for Solvent Fraction of Dried

Mushrooms

Mushrooms Solvents Amount ICs Total Activity Specific Activity

(g) (g) { unit )’ ( unit/ g )

Ganoderma fucidum CHChL ex 1.243 - -

(4 x) EtOAc ex 1060 267 x 10° 397 x 10° 375 x 10°
H:0 ex 077 - - -

Agaricus bisporus  CHCls ex 2943 - -
( 4ol ) EtOAc ex 0.210 - -

H0 ex 8268 - - -

Lentinus edodes CHClz ex 3.033 - - -

(¥ 1) EtOAc ex 1334 770 x 10* 173 x 10° 1.30 x 10°
EtOAc cry.9.180 102 x 107% 904 x 1(? 9.80

* One unit is defined as a sample amount to give 50 % inhibition against TF

activity.
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7l AR RYTh AAHoE HL 4 dug 234 d52E
SR B 4L Ushie] dggz £2¢ o © e 49 g8
g AZT 4 e 9 5 U9

3. B=

2.7 ‘Brix¥ @4 F&9, 50% &S F=29 a8 5% dEL F&
Aol gx ¥WaE 650me HFoA FERER 233% Azxs 29 109
2. 4 FE97 B% dES FE2IYL FEd9 Mo| Hol B2 F

H=F Hoen & Aol7b At 23U, 50% e FE2qL w4

$e RHEE Ut & 5% g F&29, d53Ed, 50% A9
& FZ2E9 o2 BRI AP
4. A=

27 "Brix®] @4 F&9, 50% JdEgE F& 13 BY% gL FF
Nl e AlFAH(malic acid)o 2 #4H3F HFAEE IY 1164 Bo
A= ukek o] 0.083%, 0.085%, 0.089%=A 7|4k FHeko] wj$ A
et olgl 2o ZAFAE dF FEEE SRS AZY o AT
(85~95C, 05~1%% 7tg)e 2 AFAsiEw 4e 27} 9 FJ7lEA
pHE ZFolx 40052 Fojx# ¢} Jrh= AL ousts Aot

5. frEl®

2.7 ‘Brix®] @5FF9Y, 50% ML F5Y 5% gL FEA o
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A ANE(%)
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I | |

g 50% - && 75% ] T

a8 11l FE89d B AR FEY9 4= W3
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3 T 24 24T 29= ® 129 2L

E 12 GAWAY 290 BE f9F =4

%l (%)
ZEEA ZFFIL FIRA qE A
45329 - - - -
50% &g F=9 - 0.03 - -
5% dgg F294 ~ 0.07 -~ -

i

FE2YH o2 fIF TFS HnEASHE, 2.7 ‘Brixy €
<

FEIHNA ZHEL T
> =23

W

P

ro
Y
e
)
38
I
mU

e}

£

amaned

o #F2 50% AeE FENe] 003%°]x, 75% ABFE FF
0.07%°1 91, €FFEddAs HEHAA S0

6. #2l o}l 4t

27 °Brix9] 45F%9Y, 50% A& FEY, 75% duL FEAq4 o
3 fElolrie B3 AdEs ¥ 137 Zon ZFolueiim Z} 4]
29 dEAY foluxt Z=elEIRL 39 12, 29 13, 2¥
14 283 19 158 2k

zt FzAoA Falotnlicatel S AR AT E 1344 HAF
ulel Zol, 45 FEE, 50% dgE FEEAAME FAoMH=A

valine®] Fo] 714 woron] AAoln]Atel glutamic acid, 9714 oF

fr
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v]=4t¢l arginine €olUqTh 75% AEL FZE A 2HAolu Akl

glutamic acid®] o] 7 =4 veElged tggos F4 olnx

(%

A valine, @714 otn=4tQl arginine ol °l9t ¥4 A4 &

i

£ alanine, aspartic acid, histidine, serine S22 o|& F4 olulx4t

Fol AA otw=At FF oF 60%E AA A2, F 17F9 FEloin

)

=4bo] AEFHAT 50% oNeEE FZFE-L serine, alanine, histidineo] TF

I:f[o

o2 A velgdew ol aspartic acid, isoleucine, threonine %
Z 165y olvi4te] AEHMUT 5% @S FZE-L alanine, serine,
histidineo] ThFo2 FA VYEIge™ F 1659 obnlisle] AEFH A
H FZ B4 T phenylalanine®] 4% EAsQL, dEL F2E 54

AEEA @3k AA fotnixAte] FFLE E5-FEE0] 9
rg/gl 2 7 EYI, 50% VS FEE, 5% dEL FEFE £l
1=

A=
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of W2 AAHAY fFEolvleit

249 W3

29 oug/g

Amino acid

5 FEE 0% AEE FEE

o% dEE FEF

Aspartic acid 89.09 48.46 35.14
Glutamic acid 117.90 109.12 79.90
Serine 78.53 57.24 43.92
Glycine 35.67 24.43 18.02
Histidine 81.26 51.24 38.88
Arginine 95.66 68.71 51.21
Threonine 52.62 25.68 19.89
Alanine 93.24 53.11 48.96
Proline 35.78 15.75 1581
Tyrosine 24.49 13.76 11.64
Valine 122.71 124.65 65.55
Methionine 7.00 3.14 0.09
Cystine 8.14 2.76 0.71
Isoleucine 43.31 30.27 24.84
Leucine 28.62 15.08 11.01
Phenylalanine 0.02 — —

Lysine 28.59 19.96 9.13
Total 942.83 663.36 474.60
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7. AN dFFEEY AH e 2R

FAHAL o #F5F S &% /MY FeRa, MgFel 3ot
5 £uto] diE|Foz EolFozr FAWA dFFEEY FFL
02%8 H4 FFoz A3 04%, 0.6%, 0.8%2] wigu| = A X+
o FAEY] AN HH $8e=E ZAEY] st A" 9%
FHTE A" 4 A Zel 3 Fa4& A7MEY pHE 375082
zHst A5HIE AAsge 2 el E 149 2o,

=

FE 14 FAHA d-FE2EY A F8FE 2AH S AT WGy

@9 g
o . FAHAN dFEE9]
= 0.29% 0.4% 0.6% 0.8%
FAHAFZA 20.0 40.0 60.0 80.0
A e} 9.0 9.0 9.0 9.0
T 49 A 0.04 0.04 0.04 0.04
T B F 71.0 51.0 31.0 11.0
(T AAA 2] 100.0 100.0 100.0 100.0
pH 3.22 3.32 3.52 3.73

* BANMEFFEY © 10 Brix

FAHA FEHL u)d] d5F2F T 20 mesh sieveo]l A7} 3 10 “Brix
9] AL AHESIY Y. A A, gAWA 9452599 o)
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02%t FAMA o] A =AXA &gkow 04%= FAHMNY F
o] 3tA =ARR A Bz o] do] FEE FEIHTINE F

7F 7 22 A Btk 06%E Moy HErb 04%ET st At
gro] 71 S5t &5te ta e v £5 8 FEE €848 o
Az ABHATY 08%E F& A 5t Ao YR e
AWAY %% YR FiA =44 5§ TEE FAHYY Ae=
BT A% 4FE 23 #5F ot 2 JAMAY a7 F
71202 06%2 GAWMA FFL g AP L=z 4ASY

ot

ol

to

o},

8 FAlme A4 o wignle 23

7v 1% W

2ute AAS7) 9% Juagoez AN FE2YL 06%2 TAA
711 BASE gx2zd AYZEEY, gFF24e Frlstd E 159
o] Azt BEAAE AA G
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X 15 AR BFERe FEx, AY, FFEE w5 24L A48 i

29 - g(%)

T B A B C D E
. 60.0 60.0 60.0 60.0 60.0
A X220
A REE (0.6) 0.6) 0.6) 0.6) 0.6)
hreza 3.85 7.69 11.54 15.39 19.23
== 0.1) 0.2) (0.3) (0.4) (0.5)
_ 075 1.00 1.25 1.50 1.75
T = 2= 0
AdEE 0.003)  (0.004)  (0.005)  (0.006)  (0.007)
g2 g 1.12 2.95 3.37 449 5.62
T E ©.1) 0.2) (0.3) 0.4) (0.5)
" g 6.0 6.0 6.0 6.0 6.0
(6.0) (6.0) 6.0) (6.0) (6.0)
T o9 A 0.04 0.04 0.04 0.04 0.04
z 5 < 28.28 23.06 17.84 12,62 7.40
F(EAAAL]) 1000 100.0 100.0 100.0 100.0
oH 3.80 3.87 397 411 417
¥ FAMAEZ : 1.0 Brix, ZEZ=29 : 26 ‘Brix
A ¥ 22 904 Brix HWFEZE9 : 89 °Brix
( ) 3F 188 Fx
FASe] FAHAT oEHE Hrisla, dAHAY &S AAS =
AAY =8 S fstd A9 Zol Az BEHAE AAE

Aok w53 %rb A3, A9 B wiguE GANAY &5

St e

Do} wigvle

FaA =ART
FAWA FE =



o] wigHAA dFFENe] Bto] S5iAl AR C4 DY FAR 3
7yFol FAHA Y 25 f3ld dFE vAA X Aoer AAHAT,
Ex AAAHo= sto] Zata &8te] AlY AsiA =AM #4859 3H
7bkol 744 w2 ES wiguldA dFFE9e &L o, AvFE
fo] T2 =AAA YA, BE ABAA FE9 sro] 3t A =
AZRTE 13 vl BFERUHE HiReR F2FE 9 JFE S0l
F29, dFF299 HrIFS soli, ZE wWigHdA &35t

S Zez AN FEYe FFE 04%E AFAA 23 T 4

fd

X
e

FAMA Y &5kE Fol7] Hstd AN FE2A] HHEFS 04%=
AAZAI AL, F2RFEY] FFLe Eol, AHFEAF fFFEd F
&

| £28 50 BEANE YA

fo
iy
hr.
Hd
>
N
f3
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E 16, 9AHA A HY £8vx 24FE AT A

= g(%)

T B A B C D E
__ 40.0 40.0 40.0 400 40.0
AR H A Z=Z0
FHAFEA 0w (©.4) (0.4) (0.4) (0.4)
S xzaa 1.92 3.85 577 769 962
=T= (0.05) (0.10) (0.15) (0.20) (0.25)
o 1.25 1.75 2.95 2.75 3.95
= = o
A EE ©.005  (0.007)  (0.009) (0011  (0.013)
g za 4.49 5.62 6.74 787 8.99
= 0.4) (0.5) 0.6) 0.7) (0.8)
4 o 6.0 6.0 6.0 6.0 6.0
6.0) 6.0) (6.0) (6.0) (6.0)
T a4 0.04 0.04 0.04 0.04 0.04
=z B £ 4634 42.78 39.24 35,69 32.14

F(FEAEAS) 1000 100.0 100.0 100.0 100.0

pH 3.61 3.65 3.83 3.65 3.60
* GRVANFEEY : 10 “Brix, #FEFZ9Y : 26 °Brix
AT FF A 04 Brix, HFFEY : 89 “Brix

()3T I1%8E 5=

B
04%= LHAAMNA FEE AZsIY FSHALE AA8IH A, Bo wid
H= £&3to] WF Zete] g RAE9] go] A ARR &%, o

A =AM §EE BEIINE FAYH Ao

)
=
S,
o
o
1
=
<
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2 AZHAT B #2329, A¥FEd, dFF299 g% 4%
2ol FiEo] Qo|A sto] vf- FAeA =ARLL, FAHAL FL ¢
sbal =AH LRE BEsyld] RAY BLHAT. =T ElA T
Aol ol okEtA AR AMFEAY FHE =717 AsME A
FZd9 FFL HA 0.013%E F7sldor & Aoz AZAHAT. C9
D wigulE FAMAS 2o Fo| AEIAR, FARY FNFE
AT Aoz AREHGT §3 cul@ule FARY Ul dF &8
9 go] Rz gx, S8 Mo] 45 Ht #5F HUME F319 CHl
FuE GAMA Atga FAE AVFez 2SI

ok 32k it

23k A PNA BEA WAt 7bF S5 Co MPuE Eez 43
s, Fo e AR AN E 173 2ol FHFL sl &

2E Az F FFAAE AASH F dEH= WgEE 236
= Aldez oA BHAE AAstd d9s 133e 1 1
£2 EEE FE AHETLE BT
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17 AN AFER FHF 2F S AT Wi Ey

%9 g(%)

¥ ¥ 3

5.0% 6.0% 7.0% 8.0%

FAHAFEY 50.0(0.4) 50.0(0.4) 50.0(0.4) 50.0(0.4)
FEFEY 577(0.15)  5.77(0.15) 5.77(0.15) 5.77(0.15)

A FEA 2.25(0.009)  2.25(0.009) 2.25(0.009)  2.25(0.009)

oFF&9 6.74(0.6) 6.74(0.6) 6.74(0.6) 6.74(0.6)
A ) 2.5(2.5) 3.0(3.0) 35(35) 4.0(4.0)
oo# g 3.29(25)  3.95(3.0) 461(35) 5.26(4.0)
7 oa 4 0.07 0.07 0.07 0.07
ZF F F 29.45 28.29 27.13 25.98
F(FAAAS) 1000 100.0 100.0 100.0
pH 367 3.68 37 3.75

* GAWHAFZA : 08 Brix, Z=2F29Y : 26 °Brix
A FH F & 9 :04 Brix, UWFFEY :89 ‘Brix
@z #F  F:760 Brx, ( ): 3F 1¥E 5L

ol

22 Mgl A 2AA AR Hrbekd 3HF 2AS st 2
& 5.0%, 6.0%, 7.0%, 8.0%2 2l L£EE Axstd BFHAE
AT Ak Bl el FRAMAY FL =AY A3 FAHA
9] 2&%ko] ol U, UM A FAR F2 =AAA] &t} CulEy]
= 9ot AxTt FRAMAY 2k AR R FERE F]EY

- 159 -



of FAFEUL, D wiFulE gt AErE 23ks G dsATE
Ao 2 AR, UmA TR 7 7 %

TE 80%9 HZME 3& wWiFe] #EHLE B ZASHT
A, B, C, D 5 AWM &uto] 3t FepAl =AA &% FLE ¢

| FEF 23 AT AT A= Q299 Jrigs =)z,
EE AT A o] =AAA gfo=

=9 43 WFE A=

2 42 W

FdE =dL A% AT A=Y A AFSEZde e
0.013% 2 EAA nAAFI, WFEFEH] FFE 33 WA 2o} 26
F7tst #EBrle AAlsich

ot
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F 18 IAMA A4ERY FAR w9 IHF 2ES AT Auidy

=+ g(%)

-
4

6.0% 7.0% 8.0% 9.0%
GAMAFZY 500004 50.0(0.4) 50.0(0.4) 50.0(0.4)

2F &9 5.77(0.15)  577(015) 577(015)  5.77(0.15)

A FZEY 3.25(0.013) 3.25(0.013) 3.25(0.013) 3.25(0.013)

o F=FZF9 13.48(1.2) 13.48(1.2) 13.48(1.2) 13.48(1.2)
A g 3.0(3.0) 3.5(3.5) 4.004.0) 45(4.5)
al =} 4 3.95(3.0) 4.61(3.5) 5.26(4.0) 5.92(4.5)
= ¢ Ak 0.07 0.07 0.07 0.07
= S T 20.55 19.39 18.24 17.08
FHFAAALD)  100.0 100.0 100.0 100.0
pH 3.7 3.77 3.79 3.72

* FRHAFEY : 08 Brix, ZTE2FE9 :26 °Brix
A3 F & 9 04 “Brix, T—H—;——T—%‘?li 89 ‘Brix
2 #3760 °Brix, ( FHF A¥E FE

FEE AxEL 93t FEEFE 6.0%, 7.0%, 8.0%, 9.0%=2 2SI
3, &5t FAE Y3 dFF299] HIEHS 12%2 FUHste 2R
! 0013%% Eo £EE Azsd BSHANE
AASIES #53 BUMe 58t 39F 6.0%9) 7.0%< wig6 s vt
o Bxrt AWML &g SF3AFIA A, EAFY o] s}
A =AA g85480z AR Aoz AAHAJD. FF 9.0% wl gy

lo



rlr

wute] Axs) w9 Zshd Snte] 25te] A3 =AX §E4o=2
g4-3t7)d RAGE Aoz AAFHAC TEF 8.0% widuwe &%ty
gte] A7l 7% F ogBlE Aoz ARHJL, UHR BARSE
Z ol &w 43 WP BFHIIE T TEEE 80%E ZASATH
FEE 8.0%] WFHE VELE E o AFFEA] FFE =L

= AWM o] st AT o] I =AXA gonz AFFE
B g4 AFFEEE JUtete §%E 25k 53 wlEE A =Esidch

i

of. 53} W%

$R9) 2% AT 59 EARNA ANZEEL o ARF2
29 A7eel £BE Azslel BEAANE A5G
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E 19, dAHA A5 FARE T 2L 4% AuEy

=9 g(%)
T 5 A B C D

FAHAFZY  44.4(04) 44.4(0.4) 44.4(0.4) 44.4(0.4)

2=z 9 6.82(0.15)  6.82(0.15)  6.82(0.15)  6.82(0.15)
A F 9 2.0(0.02) 4.0(0.04) 6.0(0.06) 8.0(0.08)
g 3329 153912 1539(12) 153912  1539%1.2)

A s 4.0(4.0) 4.0(4.0) 4.0(4.0) 4.0(4.0)
i % 2 5.26(4.0) 5.26(4.0) 5.26(4.0) 5.26(4.0)
T A At 0.07 0.07 0.07 0.07
cl o 2213 20.13 1813 16.13
F(FAAA L) 1000 100.0 100.0 100.0
pH 3.83 3.86 3.89 3.89

FAMAFEY 1 09 Brix, F2F
A7 F 2910 Brixg, WFF
2 3} F 760 Brix, ()

Z9 : 22 °Brix
=9 : 78 °Brix
P HF 1¥E T

2t pHZE 38 ol olojx FALe FFS EE Y Hrlsld HF
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SEMEY 2AL AT 63 HEE A =5AUT

vk 62 vl g

5% WA BEA BIDE $5% B WPulE AFoz 7
A geiste] ® 203 Lol $BE AZT F AEANS AN
.

2
>
lo

£ 20. FAHA SS9 pH 2EL 93 Awjgy

4 g(%)
T & A B C D
FAHAFZY  44.4(0.4) 44.4(0.4) 44.4(0.4) 44.4(0.4)
T zxFEY 6.82(0.15)  6.82(0.15)  6.82(0.15)  6.82(0.15)
AXFEY 4.0(0.04) 4.0(0.04) 4.000.04) 4.0(0.04)
o = 32 9 153912 1539120 1539(1.2)  15.39(1.2)
A 125 4.0(4.0) 4.0(4.0) 4.0(4.0) 4.0(4.0)
o % 9 5.26(4.0) 5.26(4.0) 5.26(4.0) 5.26(4.0)
T i At 0.08 0.10 0.12 0.14
= §F 4 2013 20.13 20.13 20.13
F(FAA L) 1000 100.0 100.0 100.0
pH 3.85 370 3.63 350
* QAW AZEZY : 09 °Brix, ZA232Z9 : 22 °Brix
A %2 A :10 Brix, WFEFEY :78 °Brix
3 # F:760 Brix, ( ) 3AF 1¥E F:
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+89 pH 87) 9ste] TANS] FFL 008 g~0.14 g2 F7}

F& s £8E Azsgc Tdae Frle Be pHE A
A%, A FrlFel EE5F SR plt Rl ¢ F YT,
289 Astel AW ZsA =AZT B53 %7t A, FA] 0l g
A7tE BY wigHlyt GAMAY 25te] g AEs FaHAT, FA
g9 1EUE 7HF Holth FAMA Aekgre AFuPrz FHSY
o BY w37l pH 3700122 SRAZA 47 90T, 1¥ A=T ¢
2B7E FHAE @ Ao FaEU
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9. WA k&8 HF wiwy

@9l (%)

A k=4 g F
FAHAFEE 0.4
AxFEE 0.15
FA AR - 0.04
52 1.2
Ag . 13F(101) 8.0
T a4 0.10
F 7 T 90.21
FH(FAAA &) 100.0
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B35 A" AN 1889 &L 7138
100CAA 12087 &30}

1% o3 : Bag filterg AH3-3t F&4& gt

LIy d4FEFE 04%
azFEE  015%
AZFEE  0.04%
F:FE2E  1.2%
T 8% (' 4.0%, 23Z 4.0%)
A4t 0.1%
i 90.21%
22 43} Cartridge filterS AFE3le] Fdozts
A A 3}
|
4
|
= A P EA F L FAFA 90T 18 oA
| FAHEE 3t
|
Y ZF
I
x

38 16, AMA YR AZFAE
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I EE

Ota, S.: Shiitake(Lentinus edodes). New Food Industry, 26 @ 49
(1984)

Rural Nutrition Institute. Food Compostion Table, 4th ed., RDA,
Seoul, Korea(1991)

Yoshida, H., Sugahara, T. and Hayashi, J. : Contents of free
sugars, free sugar alcohols and organic acids in different grades
of dried shiitake mushroom(Lentinus edodes Sing). J. Japanese
Soc. Food Sci, and Technol., 26:356(1979)

Ota, S.: Shiitake(Lentinus edodes). New Food Industry, 26 @ 32
(1984)

Kabir, Y., Yamaguchi, M. and Kimura, S. : Effect of
shiitake(Lentius edodes) and maitake(Gripla  fondosa)
mushrooms on blood pressure and plasma lipids of spontaneously

hypertensive rats. J. Nutr. Sci. Vitaminol, 31:341(1987)

Suzuki, S. and Ohshima, S. : Influence of shiitake(Lentius edodes)
on human serum cholesterol. Mushroom Sience IX, Processings of
the Ninth International Scientific Congress on the Cultivation of
Edible Fungi, Tokyo, p.463(1974)

SAALA. Al aereETAL &5 1985

AA & EARE. HEAL 1989

T B3, S EAL 1987

10. Dictionary of Natural Products. Chapman & Hall. 1990
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11.
12. 3

13.

14.

15.

PTE, AW7) : HFEY, AZEHAL, AL (1979

SH, AFA : JIHEENIIERE, FFTYFALATA BIA,
p.133(1995)

M. F. Chaplin and J. F. Kennedy : Carbohydrate analysis a
practical approach, IRL press (1986)

LAF A, U¥E AFE 7R, B, LU, o4y &
29 499, fotrlat, 4714 2 BdY 24, ¥FTIERYY
A, 22, 76 (1990)

¢, skAE, $318 - AAAEEY E2sA ¢ AXVF 2%
A7, FIHFNLATE BIA, p. 19(1993)
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A1 A =

>

S8 ¥ 3 dxng Adsune TrSAAH gon
gHAT Yen FLAFHXE, Y&, AA L =L£3AE Fo] HA
15W 1A Hz 658 FE Fuhate] wAA Apdoltt? olgh me A
de B 9 99 T=8 231 FU 25 FAAANE B9 3
CUER AEE 49 U 24859 AR desAEdA z
EANA ABAE $£08 FEsAol Frh AN L Kds ol
T AL 19909t SAEA YEL HRE gRE MAIAZIE
o] 159 HRAV&L FEIstd A4HIE Adn Y= AL A
A, 1A 5 Ag Bof Bu
E dioln oAE EL FIE et & 5 9 AR SR
Al gtz gt & slgol FHolm JledolEs 2l w
= 7% $ g A4Feln B3 Twastz g AL
IRF fAUHE AT FYFRE A4, sleolde HS AA
tm glo] olAE $7 222 AW siedo WE £ Q= A
A4 ¢ gittm 2o

FAES FYAdel BUgd wa FU H=g 2549
o]l A3 23FT JEw WARY A ARA 5o £
EN 2 Fa4o ZA 9453 g HAFE AEsHo= @R
FF R AGTRA e YBEEA FAY AKA] BHHE 52
ol os) EAe FHEA HA2, dAudsez, dad 2 JE §7]
FFEL Bt dFgdoz o/gaTh JLuA F SoluAe 7
" ol g8m o} dA, Eu, =g, o], Eo

EARAE, B, 98 52 7= AFHo= Auste s

A

AE2

D

L

o X
[0 nE

P
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T 9. GAMAL GRS NAFFLE, BATALLIY, F
AAGAEY Agl AE Pt FFdAAA BuHo o
@ sy, FEAEAY £, dBAd HA7E AAEHR Fo @
FAR FEH JUx AAFEAEADAE AF 23 AFY, B
HE, FE, 237128, §33%, =4 B4/12AY, s4BLEH
2R BAFEFH Lol J1SHe YO Fpole FEHEH ¥F
A%, HEBold JEHETLAL Ert S, ¢l Wk
o2 fHsthe Bust AAREAEADN £5H0] Jon HZ9
FARZE Edde] AAEIAV BuEdY. TavAe ER3AE
WEE FAgol B/AEE AFEYAA BRAHAJT =¥ e
zed ZHHAH ol ETWMA £9 eritadeninec]F 22 Wo]
%o 2H2dEL Bistd B Ho= WEES & A&
ANF 7 W Eolth 281 FRFde Eust BEAE BFA @
gxn  J125e  gen® Az dAyddze FAHHEH
interferon &AL df3xz o c25EH BAE dEHAEL
EdA solg 2y F4& Asjstes J150 RudE ¥ A C WA
Fr 9A,99d, uete, 2rds ge dFavh 9w AR oy
o2 InE FHH ol SAT % FrIE Ad 54 B2
AFo2A dzre 9 ogHe gV AZde 44T F
A 2 gz A% Ad4E, A=Y 4F, £ 4% 455
Az WAY auFel E2 Frhste APl Y FWLF
Z7lz A48 Adol 2A WHsD JT ATAFH FFEEEHY
we A AF 4R A8 n¥Y, 2AYSE o AWl ¥
Zrlste A0 Yok ol% T HaWe wHLUAE wHom A
Aggd 459 FIHY 4A AFB ddn ¢ & ok AF
HEo dEe vu AFse 2l dg AFde $FoE Yim

e 2 NE o 2
—l-gl
Iy
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%ol olE FIHAL F U= ARAEFY AL ANFE FA= ot
A Jrk. 287 dEC dFHA 2FGol FAx FHUEAY
Ad adze YL E 283 EEFn Je A4
sto] AT AEL d3tm Y= 2L AFE

AP AAHZozM HARFE HEL & gE 4
o HAL FE FFAM EA HAAT 2
T 2 dE2A FF HES
HAE Fostdttz o
of ZF&HF g AL E FAsGE L9 A
AFozA B HoE Al 2F 5o &
122 s738m g 4FA" g% ¢

QAR AEsE FAEE HE

L o
)
ru-lo
L,
N
R )

- N
=z >
S,

do M
2T
.Q’.’,""'
rlr%
1

ol E ood o

mlog
S
run:lf;;
Hoxe
r.‘?mlogi
F )
o M [
ol

o o]y
W f_é
Fl}i' z,_‘
2 o
fil
U o
S
o
o

ml ozl
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S

i
off
2d
i
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2
ol
12
o off
2
&
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A
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i
o
~
2
e
2
of
N
ol
off oy
L.

=
%
o KT
2
s uld
2 o
£
2
>
o
Ho
N i
ol K
Ngo
g
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=
i
=2
gl
¥
ko
o3l
e
flo

8 0%
il
do
ek
i
Kt
Y
Jf
[o
o
>
wl
2
Jn
o,
(]|
Pk
lo
bt
o
)
rd
e
o

()
A

Hrlgo] MAF F4astsAdel wWE w2 a7t =2
A AEY FEFAYLE AT AFTF Az 2HxE L
A JrEVledde] ot 28a 253 9A, Yol 2 BEn
HAY 715d0l 300 o]F FAIFo FHE o]F1 Y& dFo=
A, olE WA i JZAE 20U 7A EFo] 3 £4A4 HF
g 5 de A8 9A, F$ol 2 ZaWA AF T HYHYF
(convenience food)e] Jj &= ojof Jtiz Eul,

A 1AdEd e HAR(IA, F4o,E1)9 Jstas, A
AFqFE, ol dAdgaAZRE € FEHRAE F AIEAHL JE
E RFEAEL 24359 giozA AR $5A4L TRIH =

-ty

rz

£
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Adl AR AFAF Az JxAs= FLdnA FATY 23
dede 1A4E 7247 E EXE HARF A€AF, 4458 %
HAR 54 5 7134F S MLsRz 3adsdes HARE o6
& E£E3, FEA 2 Q44 F ARAFES NEFeEHAN 2AA
3 tEAFY FESAFRE AFE R disgdzE U3 £33

o 7ZIqstza A

£l

%
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A2 Az L 9y
A1d AGgA Rz

E d3dA AAHE AR f5te AT FANA, TaAg §
AeE2 Boivle &, A, dfe Lo ABAFAA Fdstd AH43
e, dAMAE ZavAe AxE AL 10em X 09 cem X 12 em 2
712 Adste] ARESHET ZAulE Hete] A", nag(nd)E AHEE Y,
718 F7HEQl FEAT FAMIER(FITR)L 4FFELL 18389
=2

A2 Agud
1. B4 ARie] e
7 AR $845x0 A

D 23 Y=}

FAR TIWALY HA LLFEE AR 95ty TuwiA 222
0.3%, 05%, 0.7%, 0.9%& TR/ Ao Z Az Fulc} 8.0%<9 e

LS
& sHeld $RE A2E T BEUAE Bokel FARY EuwAel
3 2458 AT

- 177 -



2) BA A3z

ZAF WAL 2FoEE W & g YEE HF SETEE
Z2As7] g8t FGABA FS2EL 015%, 0.30%, 0.45%, 0.60%E FHT
A poll Z A Tolth 80%S 49L EFstH GFAE AT F BT

H7te Fotd FARY AU HAY $8F=E ARFHASL

3) X A EF IR

Fumsz gAusel A3 S45EE 2AH] At Euma 23
23t A $2BE 559 HEE TYhe] 03%, 06%, 09%E T
4% AR 2 Ae)Tei 80%e) 4B TTI IYAE AZE T
B5%7le Baol WAY A% ¥ ANT 2 F EudAT GAHA

Wlgg gesd FFHos HY S4vEE AAIAT

_\g

v BA R A4 2 g 23

zA52 AN Y S2FEE AT F ¥N E5FEEY vEE
TANI DL FAz2IFEY, AVNZFEY, 552, dFiFEdL TARR
Frbste AEAAE B89 ¥R & o= %
ARsgon, BEAA A% ARE RASE A A8 A =9
2 E3d HZ AR FEE AATAT =F FANE FUMstd pH £
AL NEFH

e
2
1
1o
o
=

- 178 -



o 2= 2A

A% 2AFE 1 12 WEE e AETeR APy FASSY §
AR AR S8F=d En 94439 B FEET 6.0%, 7.0%, 8.0%,
9.0%, 10.0%, FAHAGF21e] B FEEE 75%, 8.0%, 85%, 9.0%= o
F32 39X TERe] AfdE 80%, 85%, 9.0%, 95%E wFE AArxLe]
AFHAE ANEY HF =g A

4

2. B2 FHElRe] M=

45 2T JANAT TaNH F29L2 P A7V} npavt

AASt 520 “Brix, 62.5° BrixZtA Zz}
JE &P FAEY & FF9L 650 Brix7tA AF w53 FA
T2 FHGL AT 2dx APAY %g o FA ] Heke 7d
A FEUGUEF R oh=AFE AR AT. HHZ AZ typeE TIHA
EHS A type? FAMA FF9T F YL £
@& B type, 2ETL FA & BEuo EF 4 F FH9EL =Y
type®] A 7HAE 274 BT TEPL IVl Agx 3L
Z7AE% HARs 4t WigdE 98E 18 mesh AE IV HFHFE A
= g 40T2 &5 4A30] F drying ovendlA F8 ko] 8%7t HER

off
e
2
i)
1
olf
A
£
o
i

oo

o O

oy
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3. WA 2gRiel M=

o Buz AL 95 JFP 20L& LA 18 mesh Fxo ZVE FAHY
32 A7l H blenderolA] Zol ETIE A7l F drying ovenollA] 40CE
S8 3ol 8%7t HEE AZANFAG
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A3 A7 # 27

12 AR 433te] A

7t EHA FEEY A4 vE AL 98 W3

EuRAL I B5F 5440 3T o] At Hwo] 2 Yol &
ol WigzFe] F/1E4E uld Tto] WHHLE Folgoz EuHA g
F2E29 FFL 03%S A4 FFoz AFAsA 05%, 0.7%, 09%<] Wit
HZ AAstgTh FAR BExMAY A 458 AR At 4
% 8% FFTE AFE 4 A=F dis 7d4E FHbstd pHE 380
olstz =3t BAFH/E AAEEd 2 wigve X 19 2t
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¥ 1. ZuA 45535 3R S8 3RS A% gy

o9l g

= . EaA G558
= 0.3% 05% 0.7% 0.9%
EAHAFEZY 115 19.2 26.9 34.6
A 1= 8.0 8.0 8.0 8.0
T o9 At 0.04 0.04 0.04 0.04
F F 80.5 72.8 65.1 57.4
TG 4HA 9)) 100.0 100.0 100.0 100.0
pH 4.05 429 437 451

+ EIHAEFFEY 1 26 “Brix

EuWA 229 bg 4555 F dqastdg 4L 26 Brixe A
Agstgh B5AAE 23, EaA 455299 ko] 03%E B
Ao} ol Ao =ARA gskom 07%9} 0.9%= ¥A sto] AHEI =
AR 05%9 A HME @5 wo|4L wH Fr ¢t 43
2 g43lvld AEF Aol =AZTE 09%E WA} tto] Fdta zstol
del 2 ol ol AFE F =Aol S0l AYAE T== FAHY
Aoz Bt datA AP S4FE 2F9 BFH U 2 AW
Aol M3 &g 7|FoE 05%2 TuWA THFLE M FART F/EEE
AR srAh.

)
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v BARe AR R Agee 24

1) 13

EaWA FEEES 2 AA HRF gt FAstol g B BE
ARZE FAHAZR dgae) wigA Buwmsle] Sfe e A
FEAge 43 & FAVte =g 43%AT 2
o2 pHEVL e Ao T
o] S 2t RAR MTAEE AASAT w2t BasASFEY
2 056%2 LRANIL EARE Z2FEY, AAFEY, dFFE4E IV
stol ¥ 29} Zo] Azse BEAAE AASHTH

kl
=
S,
2
2
2
lo
L
of H
o
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E 2. Ba¥A G439 g2, AY, dFFEE = 232 AT wiE

29 g(%)

T B A B C D
R
F2ET 00 o 0w 0w
ATRES 0 om0
assea  UEoME o WmouS
: 8.0 : :
b s (2.8) (8.0) (2.8) (Z.&
7 a4 2 0.07 0.10 0.13 0.16
F ¥ % 56.32 54.44 52.57 50.69
F(F LA 100.0 100.0 100.0 100.0
pH 4.05 3.85 3.74 3.60
* BIHAFEY 26 "Brix, #FEFE 964 Brix
A FE Y08 °Brix, 9 FF & 9:86 “Brix
( ) AF 1YE =

BAge] EawlAn o]&¥g Bristn, EuwAe vy %L AAS
t ARE »=E 2437 A8 S ol A=z BeHAE LAE
Fct. #5A B @, Ask BE WAle] HRE stat o] FeA =AR
I 98 RARe gte A9 gJd wHE Dt WAle %L A =AAA
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21 FAR F2Y Bto] HE AT AR W% FIA =A4A 2E=
ol-8-37] AZA Estiz AIRHI T W4 e Co A4 EA=
o s WA Hzisin FE INE AEFE AV 4571 HES
stk & o] ol AFEY WigWE AR ¢4 AFAA pHE =
AYE o 4050 FA =4 Jeht AP T FFe 28] 93
o Azleiny FHe] g3 EEidted 489S dn AE 400 Yol AT
2] F$%I DE VT E%en B O 33 @Hdel Solgth wely 2
4371 ¥3 pHE ¥R 8 CE FA5 A vigulz R8s gt

2) 22 W

12 W3elA #53d Pyt g $4% Col WguE JEes A6
3, 39 Fe AAENY] A8 E 3% gol FuFL wasd Ay
AZT F FeAAE AAEET Fo vigus WduE 2P gL
2 o7 de BEHAE dAsEon 4% nAGL 11 HEE
T3 FE AHEFes Such
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E 3 EawA e 3EF 2RL AT Wi

=9 g(%)

3 ¥ %

7.0% 8.0% 9.0% 10.0%

EIHAFEY 19.23(05)  19.23(0.5) 19.23(05)  19.23(0.5)
o 1.25(0.08)  1.25(0.08) 1.25(0.08)  1.25(0.08)

3
AHYFEq 5.00(0.04)  5.00(0.04) 5.00(0.04)  5.00(0.04)

4FFE9 13.95(1.2) 13.95(1.2) 13.95(1.2)  13.95(1.2)

A 4 3.5(3.5) 4.0(4.0) 45(45) 5.0(5.0)
z I 2 461(35)  5.26(4.0) 5.92(45)  6.58(5.0)
+ 4 4 0.13 0.13 0.13 0.13
2 5 52.46 51.31 50.15 48.99
F(FAAA L) 1000 100.0 100.0 100.0
pH 3.73 3.72 3.68 3.65

* ZIWAFEY 1 26 "Brix, #F2F % 964 Brix

A= F & 908 "Brix, ) 5 3% 94 :86 "Brix

Z 3 7760 "Brix, ( ) AF 138F T

ozt WigolN 2AE FARe FArhsEd T BFL A%ty TEE
B 7.0%, 8.0%, 90%, 100%=2 @3] ¢BE A3 BFHAAE 4A
a9k Aok B HigHls BEuwiAe g2 =AY q33] Fandle v
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gto] go} x, vrix] BAEe & gol =AAA &yt C4 D
T aute] Fxrt vinF FRer 53] De dutel vF A8 4R o
437 HEdX i) Cx ¥lndy FadAel HE g ¢3Al7|Z pH

&)

= HAT Wil o] AR 45Ul APstdtk. 22y pH &3
A3 Co A% AA pH FEY 37-38 £FEA 4T F WX == Fo FF

7 FAke] Fgg Az 37 HFE A=sAT

3) 3x W&

2o 2EE AT A Alxet T ALY FFE AL oA
A=l AAsiged O Axe 49 gl
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R 4 EINA GFate 3EHFF pHEE S AT Ay

2 % F
S -
A B C D E
FEuFE9 119005) 119005 11.90(0.5) 11.90(0.5) 11.90(0.5)
FxF29 125008 1.25(0.08) 1.25(0.08) 1.25(0.08) 1.25(0.08)
A FEY  5000.04) 5000.04) 5000.04) 5.0000.04) 5.00(0.04)
WEFE9 1395(1.2) 1395(1.2) 1395(1.2) 1395(1.2) 13.95(1.2)
A B 30300 3535  404.0) 4545  50(50)
o 3 F 39530) 46135 526(40) 592(45)  6.58(5.0)

+ 4 2 008 0.09 0.10 0.11 0.12
F F F 6095 59.79 58.64 57.48 56.32
(T4t
100.0 100.0 100.0 100.0 100.0
A £])
pH 3.96 392 3.85 3.79 373
* TIWAFEY : 42 °Brix, T 23 ZF 926 ‘Brix
A 3 & & 9 : 04 °Brix, FF 29 :89 °Brix
2 3 2760 °Brix, ( ) AF 1¥YE T

FEx A2FL st FIAE 6.0%, 7.0%, 8.0%, 9.0%, 10.0%= &)
39, pHZEL 98 +4d4ke] kS 0.08%, 0.09%, 0.10%, 0.11%,
0.12% = F718te FA7MAA 5 HAAE 4283 #5553 H7ME 53y
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e

FEF 6.0%S 7.0%9 WiFEiE @ty Fxrt FawAe] v B
BATIA R, BAES] tto] FatA =AR o s BHFI
o2 BAEAT FEF 0.0%9 10.0%2 Wiguie datel A=rt g
st Siztell &to] qHE] =AX JAAEoz 437 BAFE e
2 AAHUT. THEF 8.0% WPuie &9 @nte st g & ol%
ge Aoz AU, UrA EARSE & oLFHon pHE 382 3
Aot ddE o 33 W] BEFIE Bl FEEE 0%E, FAA
o] & 010%=2 AF AHsYch

o)

Z

O

o 23R Gt H T

7 k= 3 s
EIHA F29 05
TEFEY 0.08
AAFEq 0.04
HEFEY 12
< & 40

z #% 9 40

T+ 4 3 0.10

s F 90.18

K 100.0
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2. AXIHA B
. AN 328 AREE RS AT NP

FANAL 2 BFH SAY oFF HL Y=k AT 2 e Uz 3
Yol ez dgtel ol EAAE F7] &4 AR v= XL Yo
< He Foz APL AASAT dEt AN 45 FEFEO] FHE
015%% A4 FFoz AFslo 030%, 045%, 0.60%<] vlFul= #A5HE
£ o] b FAEY FAHAY AP SFEFEE AHEI] Hgtd 4%

8% FR4E2 AP F HTd ds) 7A%E Friste] pHE 370015
2 23384 #5B/LE AASREd 2 Wis E 59 Zoh
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R 5 GAMA dFFEE HY 58 2RSS AT Wy

Lan IR
= . GAHA EFFEE] TF
0.15% 0.30% 0.45% 0.60%
FAHAEZY 18.8 375 56.3 75.0
A €} 8.0 8.0 8.0 8.0
+ 4 4 0.05 0.05 0.05 0.05
= ®F % 73.2 54.5 35.7 18.0
T (FAAA ) 100.0 100.0 100.0 100.0
pH 2.93 3.21 331 3.42

* FAMAETFEY 1 08 "Brix

FAHR FEAL v 52 FET F AH3}q 42 08 “Brixd A
= AHBST. AeAL AAEF, AN 5 Tl 0.15%=
YA Fol ¥ wro; 1 gho] uwj¢ o YU sto] =AH HHE
A BRI 0.45%5} 0.60%= WA & sto] YTy s oE FARE 3
7t stejzts O sto] H4SA] g A ol FE HPdu dx 24
o2 Fghe 030%°) AL Adsigeh gAo Faol 03%Y WE Fo| ¢
FaPed &3 g3 YA O FARE AVIEE Pz o83
APE A2z ADH] olF HA FE= AUz 2RFAT
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v AR AR 2 Wiiye 23

1) 1zl%
GXHA dFEEL I AA 2 gto] v Fdle #FHoz AR
7AE FE2 g4 ulgA FANAL Efo T2 AHM 29 F

1= 4go= FARY 43 & Jrte=d A5k we2bd GAEA

[o]

FE49E 030%E AN BASE RFE2Ed AFF5E4L FHE
o ogzlole] o] L uHuIgon ¥ 67 o] AR ASZAAE A4

3t AT
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E 6. FAMA 4Fzte FAE v 23L& AT wWigH|

@39 : g(%)
T = A B C D
. 37.50 37.50 37.50 37.50
AH A 20
FAHATEA 0.3) 0.3) (0.3) (0.3)
o 7.46 8.21 8.96 970
= = = @E
R 1.0) (1.1 1.2) (1.3)
. 3.19 5.32 745 9.57
ﬂ_ = O = =N
TRFEA 03) (0.5) ©.7) (0.9)
p g 8.0 80 8.0 8.0
3.0) 8.0) (8.0) (8.0)
T a4 A 0.08 0.08 0.08 0.08
z 5 = 4385 4097 38.09 35.23
F(FAAA ) 100.0 100.0 100.0 100.0
pH 3.33 3.37 3.39 3.49
* GAHUAFEY : 0.8 “Brix, & F % 9: 134 °Brix
AEfE2d 194 Brix,  ( ) HE nEE =5

Azt FANAT ol &Pg Hrleta, AN & Fe AAsE
HEY =& 2457 A3t 99 Zol Axdo FeAANE AASAT

# W7t 43, A% BE e Fol Ax g oez gAML Yo
2 gto] A8 ok DE SR ol Eob dgatdll A gto]
Bol UM ARz ol g3ty AF3A ggton F3 ¥l e Co F
Azl o5 WAe & tto] FH3 sleAE AHst o] &880

f

)
S,
B

-|m
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azd Agsitn BRHAT. Ty G4 AN & o] Fam 4
249 $E7 BUT BUE0 Ue AL wolm A4k FIL B

20} 23} WS AN BT

2) 22 W&

14 Mg AHE oz RARY FFL Dol 23 MFL AA
Fen 949 2 e Hxz Folu A= ol&sed s=
o7] fiste] Thedt ol WEe) L I AR FHE BL
NA 5 Brhe AAstEen 1 Fve ted E 73 2o
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E 7. A Qgate] EAE FE AFL AT gy

& g(%)
A B C D

M

:TL

FAHAFEY 37.50(0.3) 37.50(0.3) 37.50(0.3) 37.50(0.3)

o

£

10.45(1.4) 11.19(1.5) 11.94(1.6) 12.69(1.7)

%

Y

MNERFFEY 2.13(0.2) 3.19(0.3) 4.26(0.4) 5.32(0.5)

A E 8.0(8.0) 8.0(8.0) 8.0(8.0) 8.0(8.0)
T 4 4t 0.06 0.06 0.06 0.06
T ® T 41.92 40.12 38.30 36.49
HHFEAAL) 1000 100.0 100.0 100.0

pH 3.35 3.38 3.39 3.39

* GAHAFEY : 0.8 °Brix, W FF2E 9134 "Brix
AFEFFEEY ¢ 94 "B, ( ) HF 18R =

13 WgelA ZHE EARY IvtsEd i A5H] Fae T
T QFRE Azstd BePAE AANFAT. AR R gL ZIHA
ez & gto] Bol =ARom Co DE A5H9 i ko] 7
dx BTtz AREC] MZ oA g AANH =AA G4z
MEA Fgom B gto] FaA =AA ggzi= G437 FEA
T BEHAY P33} BE A8 ool Adsin 2 Btx 24F9 o
EAE FiEo AEE ot F& =74 Foezz wigus JFSH

o

o}

3

5
o o
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aum FANe] FHL 006%S IHRL W pHAE 3.35-3399 W=
W Yol UElgenms gg AdeME A gEe d3o AYe
AAs= A

3) 3z " &

2EF 24 2 pHEE L T AT A=2 thEF Zo] JAAE A
Z3d A5FPrIE AAsgen o = § 89 gk
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= 8 GANA AR Feg Q

pHEZS g W]

39 1 g(%)
T ¥ F
S
7.5% 8.0% 8.5% 9.0%

FAFEY 375003)  3750(0.3)  3750(0.3)  37.50(0.3)
WEF&9 111915 111915  11.19(15)  11.19(15)
ArEfFEY 3.190.3) 3.19(0.3) 3.19(0.3) 3.19(0.3)
<! 2 375(375)  4.00(4.00)  4.25(425)  450(4.50)
I F B 493B75) 5.26(400)  559(4.25)  5.92(4.50)
T oa 4 0.04 0.04 0.04 0.04
F F & 3942 38.86 38.28 37.70
Efﬁ{ﬂ 100.0 100.0 100.0 100.0

pH 3.48 3.50 351 353

* GAMAFEY 1 0.8 “Brix, B FF % 9134 Brix

) AT 1¥E B

2 I 3760 °Brix
FEE 2FL Y3l FEEL 75%, 80%, 85%, 0.0%E @ sm A
I 23Fe] FFS 1:19 ¥e2 Frlely S AAE AAEEL B

AN %
AN o Axe

3 g

75%%} 80%<] wWlgH|= & gto] ZF& o
T FFoEE dAHAY 2 %L gFANTI) 2BH B
lx, FAge] o] A AR Qg oz RAY
ATk, FEF 95%9] WigulE dute] x5} uje
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At Zgto] Yol ALA Rt EAFH Aoz AFHJNY. THF
85% gl 24tz dtte Fxrl JM & ol&EE FAoE AAHUX
Ur A BAgdE Z o&dvtn #AdEe] 33 wEge #FFIE T3

FEEE 85%2 AARASNAT. 28U AAMFoz At & mto] st
pH7l 9% Weldl Solex et BeEo] AAF oWl ARNAE pH
7} 348-3530.2 WA veh} 9Ae) ¥Fe 2AeT pHERIL 8t 7
Aol gFg sty ohg A¥L AN

4) 42 W

g & Te FANI T pHrt AR F

Fol S22 37 A5to o
$3 o] AujEge

ANste 5AAE dPed 2 e E od Znh
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E 9. FAWA FFae] pHEZEE AT Al g

=29 - g(%)

T ® A B C D
¥AFE A 3125025 31.25(025) 37.50(0.3)  37.50(0.3)
dE3F&9 1L1915 111915 111915  11.19Q.5)
AefFEd 31903) 3.19(0.3) 3.19(0.3) 3.19(0.3)
<l o 3.75(3.75)  4.00(4.00)  4.25(4.25)  4.50(4.50)
2 % 3 493(375)  5.26(4.00) 559(4.25)  5.92(4.50)
T 4a 4 0.01 0.02 0.01 0.02
T F F 4453 4453 38.28 38.28
3?@&}11 100.0 100.0 100.0 100.0

pH 3.62 3.57 3.67 3.61
* GAMAFEY : 0.8 "Brix, W FE 9134 "Brix
AFHFFEY ¢ 94 °Brix, ( ) HF 1¥E 5=
2 #9760 Brix

QA9 2 BtE Folx pH 2F& AT AMFALE ANE 37 94
HAS gz Tt HaFol ke A A IA FPPo] Ugoms
€ g d3ou pHY WA vehd A9 ggton BE Al gto] %37t f
3Rt DE q4ate] gte] 23 Fatd miAn dF e gsten C
= FA9 & %= FHP3| Fa2FHT FAEg olg¥E Fgon pH &
TE 3672 FHFsto JF Pz A
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. AW Agate) FHFu 3|

i IS

A =1 k23 o
AR A FE9 0.3
qEFFEd 15
AEf FE29 0.3
A s 425
7% 2 4.25
T+ a4 A 0.01
T ®F 89.40
& 100.0
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3. B AXHM EEaR
7h WAFEEY AAFE A4S 9T A
1) 13} W g
BEIWAL I #FH SAZ HIRG gto] Zetn Siute] 2 it
=

gor] AWML &oto] FEz ojH] AP L EU=

SRt EFGEAE AT A gl FUIEFE v gt & gro] o

MALS WL 5152 uth AR WA A &
Aste] 4% 8xst FREE AW 24 Az U TANL Frishd
pHE 380 olstz zstel F5HsE ANstdsd 1 WigHE E 109
2.
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E 10. 9iA €338 F% S8 AR L AT wiFH

49 g

= . HA Q43289 F§H(FE : GA=5:5)
= 0.3% 0.6% 0.9% 1.29%
EIHAFEY 357 7.14 10.71 14.29
GAHAFZY 18.75 37.50 56.25 75.00
A g 8.0 8.0 8.0 8.0
T a4 A 0.08 0.08 0.08 0.08
F ®F 69.68 47.36 25.04 2.71
T(FAAA ) 100.0 100.0 100.0 100.0
pH 3.00 3.35 355 3.66

* RO ELFEY @ 42 “Brix

FA A E5-F2Y @ 08 "Brix

BEaHA FE4L b7 d55FET F AAsq 4L 42 ‘Brixd AS
AHEEE Y B AAS Aa BIHA 45FE99 gl 03%s EaH
A9 ol A =AAA ggkon 09% 1.2%E= FA WAL & Bho]
2 s JARE JEA) G943 06%2 3¢ A% dEe wo|x4e o
der HFPo}) A3 & gto] A8 06%E FE=E AFeH YA} Ex
o WjguE Fso 234 EE AAEAS.
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2) 22; Hh )

b

THA GFEFEEL 2 A AR %3 ko] Fda A HA

flo

2gto] Zakd WA ARAE FA A2z WA IA FEES 06%2
nRsn 2 AT g WEHE 2eisel AT SEEEE 2R
SmA gt ol WeAAE AASAT A4 WP BawAY B4
o we AN AWML & % Tols WgoE AAsHPed 1 2
Bt e 2o
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E 11 EngAA EFGEae] 3 S8 23S AT Wiy

=2l g(%)

X 32 : 9 Z
.
8:2 73 6:4 5:5
] 1143 10.00 857 714
EaHAI=Z0
THAFEA ) (0.42) (0.36) (0.30)
] 15.00 9950 30.00 375
AHAZZ0
AATEA 0.12) (0.18) (0.24) (0.30)
a 9 8.0 8.0 8.0 8.0
(8.0) (8.0) (8.0) (3.0)
7oA A 0.08 0.08 0.08 0.08
z 8 = 6557 59.50 53.43 47.36
F(FAMAA L) 100.0 100.0 100.0 100.0
pH 3.59 3,59 351 335

* FIWAFZEY : 4.2 °Brix,

( ) 3F 18R

FANAFEY : 0.8 "Brix

FARY FuwAd JAHAL AR SEF=E FHNV] Astdq 2 &
FE 2Ejetd A¥EE A A FFel INHEFF £ o] F&A En

st e wapol 5:59% 6: 4 Fole

AN

-

gro] Uit e oE FA

2oe THes & o YHEANE LAWY AHIAE $EFEE HEN
ggkom w2 GA FFol UT od TaMslel WA o]
A gn AARo= go] W APA Fe A0 A=A But §
Aol W7k 7:3% B4 F AR TEoE stel FAEA AP 253t

7] #kom A o] HEE FF S8EEE AAFAT
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v BARe A3 ¢ 9ie) 24

=

HA GFFEEL 2 AA9 E5F go] mj$
Hes ZEGFate] WEgA Zuw A Ao gojn JAWA

D 1= W&

& BE AASY] 4 quidEez BA 2292 06%2 2PAF T

RARE ANZED, 42529 L FAs] B 129} Lol Az BER
ArE AA SR,
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E 12 Bn9A EFYE] AN, dFFEE = 28 AT WP

29 g(%)
T 2 A B C D E
_ 9.13 9.13 9.13 9.13 9.13
EaHAFSS
AFEEN o) (0.42) 042)  (042)  (0.42)
o - 12.86 12.86 12.86 12.86 12.86
A ZEZ0 .
AT 2 0.18) 0.18) (0.18) 0.18) (0.18)
i 375 5.00 6.25 750 750
D a om
ANFE S 003  (0.04) (0.05) 0.06)  (0.07)
o 11.63 12.79 13.95 15.12 16.28
=, O
HFFE ©.1) 1.1) 1.2) 13 14
A i 8.0 8.0 8.0 8.0 8.0
(8.0) (8.0) (8.0) (8.0) (8.0
T 4 & 0.08 0.08 0.08 0.08 0.08
Z $ <4 5463 52.22 49.81 47.39 46.23

HFGAEAILD)  100.0 100.0 100.0 100.0 100.0

pH 3.78 3.34 3.87 3.89 3.78

* EOIWAFEY : 46 °Brix, FAHAFEZY 14 °Brix
A ¥ F & 908 "Brix, ) F % & 9 :86 °Brix
( ) A 188 3%

AT AWML 2gte] oAF Z8A =AX AFAARE ol &3yl HFA
¢¥st1 B, C, D, E2 242 2%to] 435 adE vehlidth 23y D
9] Aex oA 2% AR ge Ul U39 §FL 571d B A
27} gtz oA HFE e BAFAT AFFL AdiE AL =AA
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A grol ¥jAle]l =78 gho] o] Ao DAANE ATafe ol ¥
Aol HlgEn & 3L JlEFEe E9E Yol Ay F=& 0.06%7F A%
3 Aoz ALRHKATL welA B9 vEEE AR FEE ZASAT

2) 22 W&

13 oA 253 oot /M3 4% Eo wWiguEE JIser 436
3, 2o FFL 4337 A B 1339 Zo] FEE e q4AE
AZT T BSAALE AAEEH 29 wWi@Ele gulE 2R AEL
E o2 FFAAE AAlst dud nAgE 11 HEE £
ZFe AP oz S HT
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E 13 ERGAA EFGFA FEF 2L AT i

Y
ch
&

T 2
8.0% 8.5% 9.0% 9.5%

EIHAFEY 9.13(0.42) 9.13(0.42) 9.13(042)  9.13(0.42)
FRAFEH  1286(0.18) 12.86(0.18) 12.86(0.18)  12.86(0.18)

A FEY 7.50(0.06) 750(0.06)  7.50(0.06)  7.50(0.06)

dFF29 1628014 16.28(1.4) 16.28(1.4) 16.28(1.4)

<! = 4.00(4.00) 425(4.25)  A50(450)  4.75(4.75)
z % 7 5.26(4.00) 559(4.25)  592(450)  6.25(4.75)
T 4a & 0.1 0.1 0.1 0.1
F F F 4623 45.73 45.23 44.73
F(FAAAS) 1000 100.0 100.0 100.0
pH 3.72 3.73 3.79 3.81
* RAHAFEY 1 46 "Brix, FAHAFEY @ 14 °Brix
A ¥ F & 908 Bri, 3359 :86 °Brix
I #  F:760 °Brix, ( ):3F 1¥E 5=

13 gy 239 FA8Y Frbexd BEF 2R E A%t FEE
€ 8.0%, 85%, 9.0%, 95%% 2ste] AFAE Axst BeAAE LA
StHTh Adh Bl WigHl= EadAle] B3F Bto] ol =AAR: doy
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FAMA Y &go] FeA =AA UnR] FARY] FL Bol =AAA &
itk Cok DE %] A=t vud ZPed 2 F DE Hlud 2aHA
o HAF L FFA7IT pHE HFH Feld o Y= B-8-317]d
HAEsgoh 28y 29 #Fol 2 Co Do APz &3bo] A3 &
of BAZE Fth webr Fo] FFL 0.0%9} 95%E Fstw EuH AT
FAMA Y ¥&E 8: 28 dFo] ALFE AAEAH.

3) 3% Hi ¥

Ggare] 2o B2 AT AMTE ANsgen 1 ARE e T
.
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E 14 ZR AN GG 2% F2E AT AT

a4 g(%)

T iy A B
EIWAFEY  10.43(0.48) 10.43(0.48)
FAHAFEY 8.57(0.12) 8.57(0.12)
AHAEFEdY 7.50(0.06) 7.50(0.06)
HEF&9 16.28(1.4) 16.28(1.4)
A g . 45(45) 4.75(4.75)
z 3 %2 5.92(4.5) 6.25(4.75)
S s 0.10 0.10
F F & 4680 46.22
F(FAAAL) 1000 100.0

pH 3.85 3.83

* YA AFEY 1 14 "Brix,
& 9 1140 ‘Brix X
FH3F 1Y

tﬁ%—’?‘-
(

G}l Lot FaE
== EERL U

o)

B =

A F2Z 908 "Brix
#7760 °Brix

Aste] EuMAT GAHAY FFL

5 AAE ANFRG. BEA W Fsd FAM
Mol B ez AT AR 2 se 43 Folsol 83 AT
oo pHE A3 Wil Soist gzz olgated Tazt gtk 3
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TS 95%2) MPElE FARSY ogdol F; 2 %3t & % 23
7 & olRAA AgAEOE BEH Y A= AAS QYT GekA
EHA) gl 8:20] HEE 06% FAHL Fol FFL 95%9) WP
H§ AZAgshac

o TRYANA EFGGAL FH Tl Bl

29 1%

A =4 £y %
RuHA 259 0.48
FAHA F& 0.12
A FEd 0.06
qEF29 14
< 3 475
% 7 475
T 2t 0.10
F K & 88.44
K 100.0
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2t WA Y 3ae] AEFHE

9T FF . Azd w4 12919 B2 Asd 100CAAH 1208
3 F&9r)

12+ o= : Bag filter& AM8-3t] FE Y& AFAgTH
W

22} 43} : Cartridge filter® AM838te FLAAE AATH

X 7
2 | 4 R F L FRA 0TAN 1R RAHES
1=
|
¥
|
x #
I
A F

29 1 WAYER Ax FEE
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A28 WAFAHARL] A=
oA el 2 2 55

EaHAG AN & 75 o 100 Brixd HA F29L dL
F o] FE29E 60ColtA AF FF & At THAL 625 “Brix,
FAUAL 520 BrixZtA 5 AR EA8Q dx @5 FF3o o
2 110 “Brix9 #39L 99 2L zhoz AFFE8d 650 Brix7HA
FEARAT

R FEREERLIEEREERESEL

MR B2 2 Ao mAE o]l Ba Fakd BEHom AnL
4 S5 BPF AZA WA 4 B SouA ARG I e
g 4 Y= F 247 3 olany, AN R FANIESS AHEE
o MAH TPFoZA AUAE AzZHFoH PHYARE BT Ty
2 AT FAAE oA 2L FARZS A typest GAMA
£ FAS2F B type 2 FAWAT WAL THHA FARZH C
typeo2ote] Ztzte] EF H3de] B¥ ErXw R RASE Fehd 3
A AE A AP AL LA MAS RARY 2P 5L
2 R £Es} 18~23C7F HES @ % 2wy Tege 2 @S o
o BYst NS ok
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o #3g3 R A=

284 Wige 928 #AYP3slr] 948l 18 mesh sieveE AHE-3HA
#P3E AAT FPSE AL 40T njg] 2EH drying ovenolA &
23 8%yl H=E AXAA AFL S4A7

2. F 33
A B3 AFERY Az

FEauAo]l 71 "R Bt S0l F437] F=F FHAY % T
U7l $1std RAR J 593 olivd, FAAT FAMUEFSE A
4390 B2 EETE JAYAREY A} & oFAARS A EFH
of ofgfgt Zol FF WiFHE FRIAYt FHHAN ANEE TG HFF
o] AL ER 34sto #F AAE AN & F3 FEFF] L3
o] 18 mesh sieveE & T3t Aol Fa7t gAom HAY wRAF B
ol ZAaHI TE A ool Fol 83 HEF Bt FE W
Aot B AP | 24 AL wolAHE HPon AT FL U
o}
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£ 15 B3HA AYA AzxE A

FH e

49 g

A ¥ #F

EIHAFFAY 8.80
qd v 59 8.31
X o= @ 74.45
o & I # 6.94
- 4|9 4 0.80
FAMIEF 0.70
s 100.0

&9 625 “Brix
: 650 ‘Brix

B. FAHAAHAL] A=

FAHAL &3to] - Fenz &5g Fo|v] AAsle 3} opxvig
TAAT FAMUEES IVEigen duldES S8 JAAY AHFol
=& Yol A7 620 Brix¥d We 299 &}
A ggren vrRo $EFFo] o AE F WA
2ol B3tk wEty &9
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520 ‘Brix2 HAA4ste] ALSBAT o] FEAMNE FHYAQ TEDH EF
ol AYAE AZRE W FEFFo] AHAT AT WAYL FYE TP
o] §AH AR sxa Bgon AL o T2 THF] 4
Sl geT g ARE AL 4 YT ok HMgHE BEAANE @
Az gA)9] &gte] BAR o8l slaAT R el olgHel 7
o} 2ol HAHRA 4P W AL GRAIRT B3} o] AWt &
8317 Bgor HEZAE Zold AE T AU WAL =
gl meko] a2 AAHA

¥ 16. 9X WA A YA AZE AT JHF widH

99 e

A =3 I F
FAHAFZY 10.60
= 6.30
2 = 9 74.60
of & T ¥ 6.00
T+ 4 4 1.50
FAMIEF 1.00

3 100.0

+ A8 AFFHY 520 “Brix
d =9 : 650 Brix
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C. EngANA EFALA] A=

TEHAA A EawATD JANM] AD WA R & %t
& S%he ZaATI7] A%t BARote] JPF TR Was Yok

EARRE ¢4 4PN AT A3 oladd, 79 2 FAIESS
JdE AP 2 gFe gt 2857 AAR Hgg okl

$i5he} The go] Migssct

X 17. EREANA EFAEALY AZE AT WGy

49 g
A =3 I I

EIHAFTEY 9.60 9.60
FAMAETZFY 5.77 5.77
A ¥ 59 3.08 3.08
T = 3 73.25 73.25
o 2 3 ¥ 6.00 6.00
F o4 4 1.30 1.30
TFAJUEF 1.00 1.00

£y 100.0 100.0

* FAHANFEEY 1 520 Brix &F $29: 650 Brix
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FAW A 2gte] EuwAlel vHRY gtuo WY F3r] WHEA E

oA BEe FAEMARTG WA FAM Yystged
typee ThE AR ¥Fe BAT Eus 9A9 Hlgr
27 Bgsety) o8 24 2 437 © FL 2
o wiglz Azste APeye] B2 N T BEANE
3 0 B WA 2R Fol gaslel g8l Tzt

Aol Fekol BL B A4 o e AL ww %E ¢ &

gio] o =g 1& AFWPu = AR
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I typem O
gt A3
dg 5ok 9l

rx

AN A3 1

g}k v
g diof



ok HA A ERL A 2T

a5 =&
|

1z} o=
|

22F o3}
I

T

Wl %
|

= g s
|

e =
|

x =
|

A F

3 WA 12919 & Jlste]  100TAA 1208
b Eaur

o

© Bag filterg A8t FE4L A5

- Cartridge filter& Al8-3le AL o3}E HA|ST)

D BB AFZ AL 625 Brix, WAL 52.0Brixst

HEE, F559L 650 Brix7t HEE d@52 30}

P EEAT olaTY, FAA R FALIES, W49

U E=FE EFI

: 18 mesh=Z 7|2 3} 33}

D 40TAAN FEo] 8%t HEE Azl

4 2 ¥AA-RR Az 3=
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A3, WAL A=

QR PEEEREE

flo

EIHATY GANAL FE 4759 100 Brixd WA FE294L o
o] FEY2 60ToI3lA AT FFHL AAstd FuMAL 625 “Brix,
AMAL 520 Brix7tA $5& A% AR dx 95 FE39
110 “‘Brix® FZ&9E& 650 Brix7tA ¥ZFAF

Mo of o
ne

i} BAlR) A4 wgel 24 2 A943

ERHAL A AA 9 ¥HE e Foln Hell d& EIF @Autol
A7t Ha GAMAL Egbe] VR Fatr] d&2d o8 AAstn 583t
1l #2871 Q=8 87 fstd RASEE I/ A BAERE
TEFEESA 9L & 597 olavd, FAMIT FAMUEFIJT &
A FARYD & 597 A otavg, 7AM 2 FIAMIEFE AHEE
of WA £ HAAPAR B T=FE AHLete APAE XY
oF YA F4L A AP 2L AR A

N, Hd

e

o £¥3 4 A=

2yl WigdE 488 FYE7] 3t 18 mesh sieveE AHE-3HH
AY3E A F #YsP ARE blenderol A Zol BE3E AlZoy 40
T2 nlgl 48 drying ovendllX] TEFTF 8%UlVl HES A=ZAIA £
2 AFL SANAY. Egxe EaWA 3398 FAES T A type
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I FAMAE FASZT B type E FAWAF ZuHAE EF5tA FA

BE23 C typel B A 71AE Axdgch

2k 3|

>
fru
Gl
N
N
2
of
oY
1o,
I
X
fo
it

2 s43e] 25 AAE ANsd 2 2z
HFstn 4 gL WolNAL mWen WAnRel Ze Tol
ol

3ol Fo} HAE B3} P& WPoue o
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E 18 ¥iA Eox AxE AT FAFTuE

<EnHAEZTI
@9 g
A = g @
EadAEEHY 8.80
g v F 9 8.31
E = 7 74.45
of & 3 # 6.94
F 4 0.80
TAMNYEF 0.70
% 100.0

+ T AFEY . 625 Brix
3 ¥ &9 . 660 Brix
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<¥d A HAEL A
@i g
A g ¥ =
FA A 55 7.60
Hq 5 5 9 6.30
¥ = 7 74.6
of & T ® 6.00
T a9 4 1.50
FAMNYGEF 1.00
& 100.0

* A AFHY : 520 Brix
dA ¥ F 9 : 650 Brix
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<ERGAHA EFELR>

@9l g
Al = I =
EaHAESY 9.60
FAHAE S 5.71
] ¥ 5 9 3.08
r = 9 73.25
ol 2~ ¥ % 6.00
2 a & 1.30
FTAVUEF 1.00
& 100.0

* AW AEZY 625 “Brix
2 B =9 : 650 “Brix
A AEEY : 520 ‘Brix
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o, WA Bate] A=A

AT FF . azw wae 1209 28 sled 100CAIA 1208

7 FEa
17 o5k Bag fiter® A1831o] $&9¢ za.
22 o3 Cartridge filterE A28l FLAaE AA)

5 % : Z3WASZAL 625 Brix, FAMAL 52.0Brixs}
HEE, H559L 650 Brixvl HEE 3FEEe0h

# ¥ 3 18 meshZ7|E FYsieic)

AR 4THAAM FEo] 8%t HxE Azxs
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