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SUMMARY
(FEL )

<1st subjrct : Development of low-cost, Lentinus edodes year-round properties™>

According to shortage of wokers due to rural-aging and depletion of lentinus edodes
wood resource, lentinus edodes culture medium cultivation has attracted much attention
lately. However, diversity of lentinus edodes cultivation method by region and farm is
causing confusion for farmers.

Considering of this reality of lentinus edodes culture medium cultivation, it is the object
of this study in establishment of stable lentinus edodes culture medium cultivation method
by development of enviornmental control optimization model of cultivation-facility for
lentinus edodes culture medium cultivation and standardization of culture medium control
and cultivation season

Establishment of optimization model of cultivation facility for lentinus edodes a year-long
short cultivation

Panel-type cultivation facility has the advantage that you can control internal environment
as you want and minimize effect of external environment. Also, Panel-type cultivation
facility makes it possible to cultivate lentinus edodes a year-long short time by control
temperature and humidity, ventilation and apply to cultivation method more reliably

Panel-type cultivation facility model is arched urethan, the size of 7.2mx14m(100mm’). It is
installed wide window in 2mxIm and two air conditioner in 5HP and electric boiler and
ventilation facility, auto-control system of temperature, humidity, CO, and internet control
system to control internal environment anywhere.

Rain shelter-type cultivation facility has been influenced by external environment.

The Cultivation facility model to develop through this study minimizes influence on
external environment and make it possible to stable culture cultivation.

The scale of cultivation facility is 7.2mx14m(100m'¥), external house is covered
with shading net to prepare against high temperature in summer by blocking light and
ventilation-inducing. The internal house is covered with multi-layer vinyl and cashmere to
insulate, installed peak on top to lower internal temperature in summer season. And
external shading net is opened and closed fully top as well as side to raise temperature in
winter by flood light and improve safety by minimize area of heavy snow.

Conditions of short cultivation analysis of environmental research

_16_



It is confirmed that Panel-type cultivation facility does not have been influenced by
external environment and implement environment condition to set itself.

Panel-type cultivation facility model make it possible to control temperature uniformly to
key to mushroom growth and cultivate all the year round.

Rain shelter-type cultivation facility is set to similar to external temperature. It makes it
possible to cultivate lentinus edodes reliably. Especially low-cost lentinus edodes rain shelter
cultivation season model is suggested to grow more stable because of much influence on
culture in hot and humid summer.

Study lentinus edodes short cultivation condition

It is suggested to cultivaion method to move up the first harvest time dramatically to
shorten culture-browning time that take a long time to culture medium cultivation and
cause a failure to culture

Culture material is sterilized in high pressure stem and then inoculated liquid spawn in
the primary culture, take out the bottle, molded in the shape of the box(45cmx45cm) And
then it is performed on the secondary culture. After The secondary culture is completed,
bring in cultivation facility, set temperature-humidity for spawn coating, and then spray
water high pressure to bring browning culture medium in watering-shock. This process

make it take 35-days from spawn inoculation to browing time after sterilization

<lst cooperative project : Year-round property selection breeding varieties for planting
Lentinus edodesnine people and culture study>

‘Seonu’ 'Seonhyeong ’, two breeding lines of Lentinula edodes was developed for the bag
culture. One has brown color and the yield was 312.0g/1.5kg, 802.6g/7kg in the bag and
box culture, and the other is dark chocolate color and the yield was 240.6g per 1.5kg. The
cross and selection for advanced lines had been done by the monospore crossing method
during 2008-2010. The breeding lines were evluated for yield and fruit body characteristic

at three times in cultivation under structure.

Key words : Lentinula edodes, bag culture

<2st cooperative project : Lentinus edodes cultivation and processing quality characteristics
year round property research and development products>

The major free sugars of Lentinus edodes were glucose and maltose detected by HPLC.
And the contents of free sugars from cultivated L. edodes were high in orders of lumber

media cultivation (10.07%), sawdust media cultivation (7.17%), forcing sawdust media

_17_



cultivation (6.97%) and Chinese L. edodes.

As the results of analysis of organic acids according to the cultivation methods were
detected four major organic acids such as oxalic acid, malic acid, citric acid and succinic
acid. The forcing cultivation media of L. edodes was the highest content of organic acid
among the samples.

The result of total amino acid analysis, sixteen amino acids were detected by AccQ tag
method, and the highest total amino acids content was found in sawdust media cultivation
of L. edodes. The major total amino acids of forcing sawdus media cultivation were
determined glutamic acid (1,029.54 mg%), arginine (86724 mg%), valine (747.68 mg%),
serine (729.22 mg%) and lysine (721.98 mg%).

The forcing cultivation of L. edodes and chinese L. edodes were showed the higher free
amino acids than the other samples. But forcing sawdust media cultivation has more
essential amino acids content than chinese L. edodes. The major free amino acid of forcing
sawdust media cultivation of L. edodes were histidine (348.90 mg%), glutamic acid (167.40
mg%), lysine (143.62 mg%) and aspartic acid (134.94 mg%) in this test.

The major minerals of L. edodes were potassium, magnesium and sodium. The content of
potassium was the highest in forcing sawdust media cultivation L. edodes, but the other
mineral were not significant in this test.

Five volatile compounds and seven volatile compouns were detected in forcing sawdust
media cultivation and lumber media cultivation, respectively. The major volatile compound
of samples were 1-octen-3-ol determined by GC-MS. The highest content of 1-octen-3-ol was
found in forcing sawdust media cultivation L. edodes.

The content of [B-glucan of L. edodes was high in the orders of lumber media cultivation
(42.86%), sawdust media cultivation (40.96%), forcing sawdust media cultivation(36.52%) and
chinese L. edodes A, B(29.14%, 26.86%).

The polyphenol content, DPPH free radical scavenging activity and SOD-like activity of
samples were not significant in this test.

Hunter’s value of soup mixed L. edodes cultivated with forcing sawdust media cultivation
and Capsosiphon fulvescens, L (lightness) value was not significnat in this test. But a
(redness) value and b (yellowness) were incresed by C. fulvescens amount. The viscosity of
soup was decreased by C. fulvescence added increased.

The result of sensory test, the highest color and texture were scored in 20% C. fulvescence
added soup. The highest scores of smells and tastes were recorded in 10% and 15% C.
fulvescence added soups. As the result of overall sensory evaluation, 10% added C.

fulvescence soup got the highest score among the samples.
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A
2
ok
)
f
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2

N
:
2
=
op
f
E

YA | )—1 Tr‘i Jal I‘ii pai] H“;(]:rLtﬂ>

=]
3AIE, ek 24l 5ol AT F48 A= potato dextrose agar(PDA Difco)
B AE AHEten, AETFFE HFot] 25C vl 1597 wgFsiidnt. BE
TFE 17~20C ] A2ox BEstAA HFALR AMEsHATh

2. RAPDE o] &3 ZaWA §d 34 £

THAFe] DNA ¥4 A-S Z gFE PDAmjA|o A 7~10¢ Bt wj st
wjFE FAMAIE 433 & Dneasy Plant mini kit(QIAGEN, USA)E o] &3le] A|ZALY
A Aol met DNAS F&3sH3ith 0384 £4& 913 PCR ¥-8-2 £ 3 20nge] DNA
o] Taq DNA polymerase 2.5U, 250uM dNTP, 10mM Tris-HCl(pH 9.0, 30mM potassium

chloride, 1.5mM magnesium chloride, 10 pmole URP primer 1E %

i)

il

o

kS kS 502 ZH & GeneAmp PCR 9700(Perkin Elmer, USA)Z

5T 18, 72T 28 AL lcycde® 3t & 35cycled ¥HA|FOoHW FHZuky F7§ &
DNAYI= = 1% agarose gelollA 50v 204, 100v 1027+ A 7|95 3+ 3 EtBrz A5l
UV/doll A #&stint.

=
B AP AFH FuW Al (Lentinula edodes) wH) FFE FHoA FHH 84F =
FHAu gz dHA e R2EFE Ao gu #Hol 6AlF, T FHETL
T 24 Bolgtk. BIWATY =44 wjAE potato
dextrose agar(PDA, Difco) HHAW A S AlL3tF o, A|FHFFE HF5 25T g27]
o] 15U7F Bkl BE FFE 17~20T 9 A0 HESHA HF Ao R AL}
Ak AdA o] HSEAHL 1.5kg Ao HUFE By 80% + Wl 20% + HI}AH 2% =

EFSIS FEL 60~65%=2 ZA3F T 100To A 20087+ AgAad & Wzt 2L
15kg BATF FHITTE 30g¥ HETsArh ouMdS A% 21T, % 65%=2 =4
H oA 70€~1008 Bt olFoR e HALAFEES % Asdu 2== 1
6CUHLZE FAHAL TR TAIELE HiAE FESH HAA 3 & FEE Br=E

fA 5] AuiEGh B71FE COEE 7% 1,500ppm Ulel2 #3149, AhaA

ofi
Hi
oy
o
oft
e,
rf
W
o
oft
=



A olFole AUYFEES 8% T2 Ao U AAA FE
zd A AT sto] 77 A FE7d AFER HAS FEata zta),

BE, A7, o], A S ALA A5 A sFE AFFT AAE AT F=E

= ol

r
B 2A ABEEA, 2009)F ETHA FEgel BN E1EF 2AE

i}. RAPDE o] 83 Z3HA Fd #A 4

FAY FAdBA B A5 12%F <9 URP primerE AFESIETH HAY] FAAZ
228§ DNAE 12709 primer2 FEA1Z71 23 Q@] 3t thys IS e
W= 109 primerE Awsta, AR primerE2 SZA17] 23 & 87712] bandZ-9ll

A 83.9%%1 7370 w=7F JNAIZE polymorphismS WEFH 16%<Q 14719 wWi=&=
monomorphism2 WEFY S ™ primerd H W= = 87190
PCR ZZ t}3g 4 WE=E 100bpoll Al 1,000bpAtele] Bxjgko 7 ZZaEo] 7HZEEH th

23 18 938 4S el E URP primerE-dl 4°H Z¥ 22 ¥ ZF2] PCRYE A
MES Ho F3 9tk URPL2 ThE primer®Eth W= sige] wol7t 48kA ergtrh
127] primere] o}8) vehd B¥ /S 7|22 band F7Fo WE data matrixg 25}

MVSP 3.2 PCe] UPGMA program ©|-&35}le Z+ #F7+2] dendrogram2 243t
I 23 FFHE URP-PCR tr@ddel 7123 fFAMROA Fol met FRENer B 4
Z A 67 2FeE2 UE F JATHTH 2). Eiﬂ%ﬂ THETA FAA A gkel
V& 7S FL 3072, 3066202 FALETE 0.9459 01, 7R W oA e FL 3064,
3066202 FAFE} 0.6022 LFERGTHE 2.)

(¥ 1] PCRe]l AF&%E URP primer

Primer total band Polyrél;)ﬁghlsm mono}r)x;i)ll;iphlsm Polirg}tce)rg)hlsm
URP1 4 2 2 50.0
URP2 11 9 2 81.8
URP3 10 10 0 100
URP4 6 5 1 83.3
URP5 6 4 2 66.7
URP6 5 4 1 80.0
URP7 7 7 0 100.0
URPS 13 11 2 84.6
URP9 8 7 1 87.5
URP10 9 8 1 88.9
URP11 8 6 2 75.0
Al 87 73 14 83.9
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23 1. URP primersE o]&3F 11

ke

it

H PCR W= o

SM3BpE 63 66 70 75 72 71 22 64 68 73 SM74 76 80 81 82 83 18 62 77 P 25

URP1

URP2

URP3

URP4

URPS

- e W W W e

URP6

URP7

URP8

URP9

URP1

- e e e e e e 2 A A B BT ETE ETERTET
e

0 : ‘

URP11




(£2] E1 EBFADT A= @
3054 3063 3066 3070 3075 3072 3071 3022 3064 3068 3073 3074 3076 3080 3081 3082 3083 3018 3025 3062 3077 3079
3064 | 1
3063 | 0826 1
3066 | 0.804 0919 1
3070 | 0792 0781 07% 1
3075 | 0745 0771 (078 0868 1
3072 | 0778 (0897 0945 0769 0759 1
3071 | 0785 (0792 (0789 (0913 (0841 (0819 1
3022 | 0673 0742 072 0787 0714 075 0779 1
3064 | 0637 (644 0602 0667 0571 0607 0636 0633 1
3068 | 0713 074 0738 0763 (0693 0747 0714 (0764 0561 1
3073 | 0762 (0885 086 0792 0724 0874 0745 079% (0651 (833 1
3074 | 0667 0729 (782 0712 (0667 (0755 Q705 0729 0607 0747 0757 1
3076 | 0766 (0792 (789 (0835 (0822 (743 (0788 0716 0659 (0735 (784 0743 1
3080 | 0.789 (0815 (811 0895 0844 (785 (0868 0784 0667 078 0808 (0729 0849 1
3081 | 0736 (0762 (0778 (0843 (0811 (0769 (7% 0766 (644 (0804 0812 0769 0932 0876 1
3082 | 0734 (0778 (0847 0762 0771 (0822 (755 0742 0644 07 0769 (0822 (0811 0815 0819 1
3083 | 0.778 (0841 (873 0827 0778 (0849 08 0729 (0697 (0727 0835 0755 (0838 (841 (0846 0879 1
3018 | 0624 063 0674 0742 (0667 0681 0689 (0691 (059 0762 0727 0659 0711 0739 0787 06% 0791 1
3025 | 0667 0737 0776 0739 0708 (0745 (0688 (0738 (0623 069 0747 0745 (0774 0758 (0761 (0821 (766 0709 1
3062 | 0708 (0786 (0783 0807 (0761 (0757 0764 0752 (0702 (731 07% 0739 08 0804 (0807 0804 0847 0729 0727 1
3077 | 0745 (0812 0769 079% 0725 076 0727 0733 (627 0817 085 072 0768 0772 0776 0733 076 0682 0773 0762 1
3079 | 0757 0824 0838 0848 07% 0792 0.8 0747 0714 0766 0837 0752 08 083 089 0843 0891 0791 0831 0849 0758 1
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Al 2 2 RAPDE o] 88 FuwAl §AnA 24
1. e A FFF] MFy 54

7t W AFF7E A G v A= 9F

FuwAlTe d¥Fd 2 EHES 93 HH wjAE ALl flste] PDA,

MCM(Much room Complete Medium), Hamada ¥j#] 5 3%F9 ujx|d] TAMYGEE

2 F3UE 5 oY 542 zASEoH, AENL PDANAE o83} 25T e
Joll A 1543t wj & FAAE AHE-3H T
v wj G =T FAF A vA= 9F

PDAZ Z|RMAZ ol Euwsde] RF wFeEE ZAEY] Slsi] FeEE
15, 20, 25, 30°C ¢} 4ttAl2 2Hsto] 1843t i3 vhg FA
. vl A 9] pH7} FAMY RO WA= FF

PDAS 7]2ujx|2 o]t FaMA w2 H4 pH
0.IN HClZ} NaOHE AMg-3slo vjx]e] pHE 50, 6.0, 7022 %
e 2704 14~18L47 v 3 F % AT Wi g8 dF

1998).

N

ﬂd
ox
o3t
oxl
k1
i
N
S
>
_O|L
B
o

il
rx
i
olr
A
>
R
olr
A
£
=
o
>
=
B
=2

)

2. WA $FAFo AAA 54

AdA e AH5AAL 15kg BAll b FW 80% + mAF 20% + A 2%2 =H
ste] T8 60~65%% ZHE F 100 Col A 20087 F¢ad F WAste] Fd2 1.5kg
TAT FUETS 30gY HITooh e AUiex 21T, 5= 65%% 2HE W
AolA 709~1004F <t olFoiHod MARARES 9T ASdy 2E= 16CH=
FASHAE FE2 BAELR WAS FES A & F Fe BRE FASH A
WStk #7]FE CO2Zs= 7|F 1,500ppm o= #estgia, AdA ¢ o] Fo= 4
HEEE 8% FEoz fAstHer f7Fe AdA Fejol wet AgsiA =4 /A
StATh. ztol W71 F&7le) AR WAS st A7), A, =, 472, Aol
A 5o ALA AE 54T s AFT AAE AT H2E 54 A a5 @A,
2008)F LA FEel FRAME BAFF ZAIE B gl B ARSI

25~30Coll A 7 Aghes TS BYTHE 4).
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(% 3] wiA] 2= FAMSE

=S

pH'E A (/8 <)

i

(UNM) 4 5 6 7 8

3017 37 41 48 41 3.0
3022 46 48 5.0 42 3.1
3063 24 38 48 43 40
3072 3.9 47 5.0 38 3.1
3075 43 42 5.0 42 41

(2] - mm) : @ 50mm ARlel A wjokEl FA} A5 Zo]

(% 4] WjAFF 2= oA

T (NM) 3017 3022 3063 3072 3075
15T 3.5 14 28 3.8 3.2
20T 47 29 5.0 48 4.0
PDA )
25T 5.0 5.0 5.0 49 5.0
30C 5.0 4.2 45 41 5.0
15T 2.7 2.5 24 3.4 3.1
20T 41 3.4 3.9 48 41
MCM )
25T 5.0 5.0 5.0 5.0 5.0
30T 5.0 3.9 45 41 4.3
15T 28 29 26 25 2.6
20T 3.7 3.7 34 3.9 3.7
Hamada .
25T 5.0 5.0 5.0 5.0 5.0
30C 5.0 41 5.0 43 3.9
15T 3.7 3.0 3.2 41 42
SN E 20T 5.0 3.9 5.0 5.0 438
e 25T 5.0 5.0 5.0 5.0 5.0
30C 4.9 4.2 5.0 5.0 5.0
15T 23 25 3.1 3.2 3.2
20T 3.1 3.8 4.6 43 3.9
YM .
25C 43 5.0 5.0 5.0 5.0
30C 5.0 3.2 5.0 44 43

#3d )z Z2¥ A= INM30757F 7F8 9459 o, 3017, 30225 ¢5 s,
3072= REEo|glen 30637F= WA zE o] W] o|Fofx AW =oHTHE 5).
T8 AdA AS EALS A A3 AIFo] 7P & FFE INM 3027 F (T
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T (INM) 3017 3022 3063 3072 3075

A oot oot ++ o oot

@77 INM) . B iy AAZ )
3017 49 13 31 37.6
3022 54 22 47 43.5
3063 39 16 42 353
3072 47 16 46 32.7
3075 51 20 42 33.5

A 3 A FWA|ol A FF AT W SF
1. FaAlvel A FF5 A
H Algo] AL E1HA (Lentinulu edodes) WH] FFE ZTUA $HE 84F = F
A& 2 dHA Ae 2FFF AMESIAeH I £l 64, =9 FHFS F
11A%, €& 34%, o 27#]%012;15}. BEAWATS FAE HlA = potato dextrose
agar(PDA, Difco) | A= ALg3lgon, ANPAFFES HESIY 25T g27]d 1547
kst BE dFE 17~20C9 F2o4 BRESHA HFUo2 AMEstdnh. A4
Q A554L 15kg BAo T FXF 80% + w4 20% + HIFA 2% =2 £t &
60~65% 2 ZA3 T 100To A 200827+ Aot & Wzhsle] 2FS 15kg BAF &
ZFHL 30gy AFsIAnh. Tt Ayer 21T, £% 65%2 22dA ujkadols 70
A Bt olFojFon HATARFEE % AFHAY == 16THYR FA5
BALE 22 WA E FESH AAA & &
CO2 71% 1,500ppm W el2 # et AAA B o|Fs AYUFEES
15t om r|HFe AAA Feol me FFeA 23 FASATh o
T

=

< mz& iz
AN
= § o
flo AL

flo

N

=
o
N<B

&
4
AN
lo
i

of WA SR AFER WAL FRHT 23], FA, AE, AL, o], FA 5
o AdA A% B4 FHL AFF AANE AW ATY B4 24 2BWHYH, 2008)
F EnWA AEdd BuANE ELEF 2AVZE 2 el 24 2ASE0



ERRAANNG WA FFS SN FARE, AAA A, FF] §
Soltha AEE SERE ol gtk BEA @Ml £FL sl BANME W A4UA
=]

Rig

PDAR| #]o]] =3}

A S FEst 2AE st BEol 10~10,000812 dAE 5 &,

T 7~10€7E 23TCollA] wjFstHA Wols FEstith TATE WolE™ 2zt @y
2} TAFS A2 PDABjA & 713 23Tl A 10~20L4 3t wjkst & F59] 73Rt o
A 5mm cork borderE ©]&35}o] FAMAE AFStY dAn|Fo g7 AHAZAA FAH oAF

]_

TARE w3 g3d AA A F2 g 187 Ae} 13 FAF 7he] wHlj7} o] R0zl 23
TAME 747 PDAH| Ao Al 10~20 F<F vl FstH A dAMH o] 74 2ast 7% 713
A2 H-E-LS 5mm cork borderE o]8&3dte] AFHI T A 22 PDAH|A] <
2 FFst 23ToA wjstdeon wot &+ F

FAE A Aol o]&35t3Ht

% 51 gt £% @51 et
3017%3022 1~54(54+t ) 3022x3072 390 ~434(44)
3017 %3063 61~159(98) 3022x3075 435 ~485(50)
3017x3072 160~239(79) 3063%3072 486 ~565(79)
3017 %3075 240~329(89) 3063x3075 566 ~666(100)
3022x3063 330~389(59) 30723075 667 ~745(78)

S5EE 1023, 7454, 1787l @A}




HW il 5 I 010U 2 Sk FRHEA] AulA] wo] 212 s B%
o 9

— 73
5%, 2= 16 TR #E St F3A7]d AAA EAT 2L

b S5 ARe el 4T SRR TARE Husgen A A%
22 T FAGL B3 9% AL BEST A2e Euuli 284 ol 45k

T BASITh 4741% 5 shaZo] AR g = 27%, Askad 550, AL 15
ollom, RE Abo| slo] tiFE FTFolen Azt FEle 4FoIUtk AAvE
Tl wet 2 2folE Holx| YAzt HHAoz 40775 cn A= 7Ytk ti(E7)Ae]
45~7.8cmz TSP o, AAZS P-69, 108, 142, 144,146,155, 158,159, 276, 311, 478, 533, 609,
619, 629, 643, 646, 6827} S5l 01 ko] 200g/15kg OFO R =L FFEE 2 Fo]YoH
NAFo] 2zt LAIAE FUth olFdME 53] 629, 743, 7225 3F-2 300g/15kg ooz
Sl =3l UERSTHE 5). o] AwE #FE olgsle] 258 24, wjodr|zt AL
2~33] 371 B4 #AAHE AR 5 7FE Adsla FFEES Q% A A7 B4R 9o
A Aok &3 o)) oo wH) F A 54 AL AX ALE Qs ABEC] iR
A=) Qo] T B AT EC] S92 AR

o Lo
ol
&
_l

s
oJF F TETel FETh 2o WBEe BW T olgae] WAL woz e
slEgu4el FEth 2t ollBoz el ks FEol FEol gn WHe] FHI

Ao ShE BUN AWALH 24 FHE SRR ASAANC
% 2 % 7 s

shel of 8071 o] F4
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(£ 8] mw) FF ALA 54 2F
Eleal-l BN AT =714 0] =715 WAF T A7
(08-P-) (cm) (cm) (cm) (g/7h) (g/1.5kg) e
69 4.0 5.0 0.8 44 176.3 Z Al
77 6.1 5.5 0.9 5 74.2 Z Al
83 5.5 6.8 1.3 13 161.7 Az
86 54 6.4 0.7 23 211.6 Zr AN
93 53 5.7 0.9 19 181.4 PR
107 6.1 6.5 0.9 12 151.3 Az
108 55 5.0 0.7 28 118.1 A
110 6.7 5.2 0.6 8 89.1 A
112 42 57 1.0 17 153.0 Az
130 7.2 6.0 0.9 7 96.6 ZA
133 49 6.2 1.7 11 195.3 Az
135 6.3 6.5 0.7 17 107.9 ZA
138 5.7 5.1 0.8 12 109.7 A
142 4.6 6.9 0.8 31 206.0 A
142 45 57 1.1 18 129.5 Az
143 6.3 6.2 1.2 14 211.2 Az
144 5.2 6.7 1.2 24 181.3 A
146 5.6 45 0.7 28 205.3 o1zl
152 6.7 6.6 1.2 8 160.9 ZA
154 5.6 5.7 5.7 16 167.7 ZA
155 49 49 0.6 56 273.7 o1zl
157 5.2 5.5 1.0 16 159.2 AZ-A
158 5.6 4.8 0.5 41 194.9 A
159 4.6 5.7 0.7 33 162.0 ZA
160 6.5 6.7 1.0 5 142.5 A
172 54 5.0 0.9 9 117.2 A
227 6.0 6.1 1.3 14 215.0 AZ-A
228 6.2 6.6 1.2 10 170.9 Az
238 7.5 7.3 1.0 12 222.1 Zt A
246 6.0 6.6 1.2 15 190.4 Az
276 5.2 6.0 0.7 26 223.0 AZ-A
278 7.1 6.4 1.1 13 171.6 ZA
296 6.0 7.8 0.8 12 153.9 ZA
311 4.6 19.8 1.1 21 210.9 zaA
319 53 6.6 0.6 21 121.3 o 2+ Al
321 6.8 6.4 1.1 16 222.0 Az
478 49 5.3 1.0 21 231.7 ZA
533 42 6.1 0.9 24 163.8 A
629 5.0 6.0 0.8 52 325.8 Zt A
609 4.3 5.6 1.0 21 123.0 Zt A
619 6.8 6.4 0.9 35 270.0 o1zl
643 6.6 6.7 1.0 31 323.6 Az
646 1.9 7.5 1.0 45 179.3 A
682 5.7 6.5 0.9 31 212.3 o 2+ Al
712 3.0 7.3 1.1 17 125.3 A
722 4.2 5.6 14 35 332.3 Zt A
735 6.9 6.7 1.0 9 155.0 zA

4735 A
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2009»#011 AargE] INM-P10-238% 45%, 2010\d0] Aats INM-P-09-157% 1628 X33} 51%2
ANETEFE &5 70152 YxTFE sl3oH, FZY9 AZRE 98] PDAHIAIS ARgsloH,

G2 25Tl 1597t wiFetlnl. FTAXE A3 AL s S 80:209]
Holg Egtsto] 850mergell T F 121ColA 0ED Lbdadd o HES FFotd vief

B 5 AP FROZ ALY

2 MiAAZE B %
= A ol Aol FAE F

5 15kg &
%2 EFEF] FEE 60~65%2 23 F 100 Tl A 200
)

THjoke Aex 21C, $% 66%2 ZEE ol 608~100Y ¢t o] FoHoH

% 3 T3] g5l eE 2 21T, AUEEE 90+5%=2 ZHs9x
HALGA T gr]e HAY FeE AFEsIHA HAE3 s dolfx 2 A5HF
= ™

28905, AEAS, AR 54 8 £33 2SS 13 Fgol
=]

1
39gell A 836 g

o [¢]
FUSTE 0ARTHE 1092 255 WA ZURE 2FPEe] FEsar. I
e #REE Aot Ao Ul 60~702 W T ALAZ SRS U SR B
W zgo] £ad47h BT 137 A MAle 7%l go| w4 FFSeo
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[® 13] 2010d A #5 : 455
%t il

I O:§_ |~ 7 i Py _ _

500 TR @ A il ) s A
(mm)  (mm) o L a b ( ()
P-72 39.0 2 195 566 161 ZbA 492 77 251 490 152  Abak
P-93 1020 3 340 639 203 w478 92 276 536 180  Abuk
P-95 6363 21 303 612 167 ZA 390 121 253 537 137 Ax
P-104 78.8 2 394 716 182 AzZA 473 78 271 640 134 Ak
P-110  116.0 4 279 551 159 A 439 131 291 434 112 Awr
P-112 3816 12 318 596 183 WAl 398 123 260 582 150 @ Atuk
P-113 1056 4 264 599 146 ¥kl 475 123 31.0 426 129  Abuk
P-139 2295 9 255 583 141 AHZAAM 460 112 287 392 103  Auk
P-142 7560 21 360 600 157 HZAM 352 113 21.0 61.0 148  Auk
P-152 5681 23 247 588 149 AZAA 454 100 262 490 132 A=
P-153  453.0 15 302 622 167  wRAl 429 109 255 498 142  Abuk
P-157 2299 11 209 574 189  ZA 475 114 302 372 100 A=
P-160 5263 19 277 650 178 ZA 527 85 278 552 131 Ax
P-171  285.0 10 285 618 162 ZA 437 112 260 576 146 A
P-176  102.3 3 341 716 212 AwA 445 72 214 801 145  Abuk
P-179 97.5 3 325 617 167 A 46 71 206 551 160  Abuk
P-184  365.3 13 281 622 183 #AM 562 60 279 560 140 Auk
P-227 6258 21 298 611 145 IAM 442 117 260 540 153 A=
P-229  608.0 19 320 586 147 ZAM 549 85 290 586 177  Auk
P-236  301.2 12 251 602 173  ZA 565 92 314 462 130  Ahur
P-238  836.0 22 380 690 185 ZA 517 113 317 611 149 A
P-239 5605 19 295 638 195 ZA 443 85 243 391 152  Ahub
P-246  801.6 24 334 630 181 AZAM 439 114 266 500 123 A=
P-252  138.0 4 345 652 223  AHzZA 554 63 277 567 137  Abuk
P-276  199.2 8 249 551 167 AZAM 422 117 263 537 132 Auk
P-289  195.0 10 195 536 169  ZA 448 90 254 532 102 Ak
P-297 1118 20 559 729 176 AHZAAM 439 120 267 652 182  Auk
P-301 4480 14 320 612 183 FZ@A 530 102 312 423 125  Abuk
P-315 507.3 19 267 602 143 ®wWAM 573 88 319 461 124 A=
P-319  400.5 15 267 584 140 wWZAM 424 112 259 469 133  Auk
P-337 21.0 2 105 455 122 dzZA 457 122 296 316 9.0 bk
P-352 2849 11 259 574 177  ZAA 430 124 283 442 113  Ahur
P-361  724.5 23 3.5 599 17.0 WAl 411 112 244 469 130  Auk
P-425 71.0 2 355 640 165  ZA 388 114 228 360 144 Ak
P-437 1386 6 231 547 159  ZA 458 114 286 412 119  Ahur
P-454 2888 8 361 594 159 ZA 534 116 337 488 164 A=
P-483 36.9 1 369 560 229 A 55 114 328 559 253  Abub
P-506 3108 12 259 571 138 3ZAAM 535 109 338 466 130 Auk
P-582 2286 9 254 571 137 WM 594 65 287 474 114 Au
P-629 2277 9 253 537 156 WAl 458 65 222 492 140 Auk
P-649 5838 21 278 560 167 AZAM 371 128 235 489 111 A=
P-662 47.0 5 9.4 349 145 2 569 88 312 500 87 A=
P-685 594 22 270 582 173 HZAAM 516 102 308 355 138  Atuk
P-723 194 5 388 741 166 A 577 90 317 440 135 @ 2bd-
P-724 3104 8 388 629 189 3AM 517 111 334 415 149  Auk
AEFS AAE fek AEd Bz e w A8
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2wy § mge EEAE zdoia AN
(INVEOS-P) (¢ ror . se %) (¥) (¥)
SinEEE
60 T+ 5 31 4
70 - 15 40 6
311 80 39 1 bt 20 14 5
90 +H++ 60 - 5
100 S 70 12 3
60 + 10 29 4
70 ++ 45 23 5
319 80 40 17 - 50 4 6
90 - 70 ; 4
100 - 80 : :
60 + 20 . 5
70 + 20 ; ]
321 80 35 19 ++ 30 ; ;
90 ++++ 90 - 4
100 +4++4 95 - -
60 + 10 21 7
70 ++ 80 22 5
478 80 35 24 ++ 80 ; ]
90 ++ 80 ; ;
100 +++ 80 -(L9) -
60 + 10 27 6
70 + 20 24 3
609 80 34 12 ++ 30 25 5
90 - 50 8 6
100 bt 70 28 6
60 + 70 15 5
70 + 80 5 3
629 80 34 20 ++ 80 3 5
90 - 90 5 4
100 S 95 9 3
60 + 10 32 5
70 + 10 36 5
722 80 42 12 + 20 13 4
90 ++ 20 10 4
100 ++ 40 10 3
60 + 20 75 3
70 ++ 40 25 4
N 80 24 22 - 50 2 5
80 90 - 80 3 6
100 +4++4 95 - -
o ATBE, by MR, ¢ () L) HHOEE) (I S-0kE) HHH(EE]0k), “157] WAl ol
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[ 15] Wi =%
Bl e e T NA = Bl vl fEAs s MA =
JNMO-P) A5 (W 8A (g/15kg)  (g/70) (NM-09-P-) 5 (7N/ 84 (g/1.5kg)  (g/7h)
60 63 1738 156 ) 50 143.0 315
70 33 9%.6 415 70 13.0 220.2 316
133 80 1.0 66.4 66.4 311 80 34 863 03
90 ] ] ] 90 31 75.4 376
100 ] ] ] 100 1.0 98.0 98.0
60 115 234 255 60 47 152.1 30.0
70 81 1752 295 70 16 1247 350
142 80 25 385 257 319 80 55 79.8 02
90 25 663 343 90 1.0 238 23.8
00 19 69.8 36.4 100 ] ]
60 69 1693 334 60 1.0 389 38.9
70 38 1032 354 70 55 87.2 2738
143 80 26 67.2 315 01 80 1.0 487 57.6
90 30 1036 362 90 26.0 3347
00 17 35.9 216 100 i ]
60 3 - 327 60 9.9 2452 21
70 ] ] 234 70 6.6 190.6 39.4
144 80 ] ] 243 478 80 ] ] ]
90 ] ] 254 90 ] ] ]
100 ] ] 259 100 ] ] ]
60 13 311 321 60 40 1202 352
70 15 55.8 372 70 141 2507 418
154 80 1.0 2138 209 609 80 8.9 179.4 29.0
90 2.0 464 23.0 90 1.0 248 41.0
100 ] i ] 100 1.0 475 475
60 314 3468 203 60 25 707 35.2
70 177 2506 295 70 7.8 169.1 18
157 80 42 76.7 26.9 629 80 2.7 55.1 29.0
90 79 1167 253 90 3.0 1087 410
100 370 3991 18.4 100 1.0 7.9 7.9
60 62 1600 305 60 146 2942 354
70 106 2069 05 70 126 261.0 35.2
207 80 18 08 276 72 80 7.9 189.8 07
90 36 751 349 90 223 327.9 30.0
100 47 1559 26.9 100 83 106.4 38.8
60 163 2635 248 60 15 532 201
70 302 4695 75 game 70 1.0 412 393
238 80 152 1371 337 80 15 331 27.0
90 15 247 194 (3080) 90 15 34.0 39.4
00 20 251 100
141 2562 282
208 2815 281
276 2.7 63.6 332
107 1892 302
18 36.7 221
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(£ 18] ¢+¥FoFE A854
TFE g zﬂgj] #H(mm) HH (mmy) i TE(g/7kg)
(P-) dr W i 7p) i A 1x7l 237 3%
143 I 59 45.0 13.2 25.1 14.7 858.7 544.3 136.6 177.8
144 S 59 60.1 15.6 27.3 15.1 781.1 72.5 3114 397.2
153 FacH 38 424 14.5 2.1 7.9 186.4 - 164.2 222
157 I 52 55.2 14.2 24.9 11.9 802.0 175.7 2795 346.8
182 FacH 51 48.9 141 29.5 8.7 607.1 104.6 304.6 197.9
234 I 38 229 223.7 524 17.2 9494 508.5 223.7 217.2
272 FacH 52 4.2 17.8 254 9.0 702.3 140.6 300.8 260.9
326 I 34 19.7 153.3 56.9 16.6 903.1 676.1 153.3 73.7
423 FacH 53 81.2 139 532 157 343.2 - 53.0 290.2
553 FacH 890]%- - - - - 41.0 - - 41
630 S 51 - - - - 273.7 164.2 - 109.5
645 RN - - - - - 157.5 - - 157.5
693 RN 52 - - - - 180.4 123.8 56.6 -
i QF2- %= ¢ 20~257C, wiUdZ|1ZE @ 7109, A5 17T+, 157] 6.13~6.25, 25+7] 7.25~8.5, 357] :8.31~9.30
[P-157] [P-629] [P-238]
[F%701] [P-157] [P-326]
T3 SAITE BAS), e S 8 AdA) 25
5. A9
b By Aol ArtE MAHE3AE FAFS FFHoE APt pEAE
7h S B2 AAA @&l =ok AVt
v A 2ge 2R 80 + 7 20 + HIA 1%)lM 5, FEF ] ¢
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CHER) HHEE)
(mm)

100
100
90
90
100

X

80 + w7} 20 + H3FA 1%
20 + #H3}A 1%

A 50 + T dm) Sle 20 + WERL 10 +
=

20 + HAFA 1%

FREE 70 + W78 30 + Hskd 1%
7]

T1
T3
:\__'JJL_

[

2

16.3

i

| X 24

it
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1.1
1.1
1.2

12.0
13.9
14.3

51.3
53.9
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15.8
16.1

56.2
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+ wlu) We) 20 + v

0 + =gk 1%
SS9 30 + g 45 + A o] Zu)

80 + 17 20 + A 1%
1+ HED 11 + AshA 1.5%

80 + w7 20 + HFA 1%

Zu) A

LA
W) oF <f
a

VTR 70 + 271% 30 + A5 1%

Fin
1}

1

3
R

T1
T2
T4
T5




[z 22]

T (g/1.5kg)
‘_V_E__ ) X ZA = o
’ I A 77 77 77
T1 A EY 70 + 97]9 30 + g3 1% 288 32.2 57 198.8
T2 A}EEY 80 + u|7 20 + HEA 1% 366.8 49.6 66.2 251.0
T3 AVFERNF 50 + Ay el 20 + wjEE 10 +
AL 20 + HBkA 1% } } } j
Ta  AWHEERE 30 + mAd]A 45 + Ao] Xk 11 +
HED 11 + #H34 15% . i i i
}_-—ﬂl—ﬂ oF ol=y X]
o SN 20 ¢ e 1% 552.7 1203 86.7 345.7
(% 23] A =24YE &35 2L AES
o 8 (%) T (g/1.5kg)
- Z7) 257 7] 3HA) 157) F7 F7
T1 54 76 80 218.4 16.1 433 159.0
T2 38 67 72 f 18.8 443 180.7
T5 1 67 90 418.7 493 58.3 311.1
s [ (g)/ 7 (g)] X100
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kel

MRS AOAC MY (1990)¢] wheh EAFT S8 105C A AZY,

el A
#eY 2L Wilson 5 (1981)9] Wl me 243 A8 5 gol 3R5E 7ot

homogenizer2 nlafsle] wuts FEA]AH 100 mLE2 A&3 oS FAE (3,000 rpm,
30 min)d}d Sep-pak CisoZ HA|AIZl T2 045 ym membrane filter(Millipore Co.,
USA)2 {73k ofol-g High Performance Liquid Chromatography (HPLC)E ©]-£-3}4

A o, %2 AR RFEHORE Asta, HPLCx2HLS & 13 Zo.
— L=

1. f89 24 98t HPLC =4

g = BEdz
Instrument Agilent Technologies 1200 Series

ZORBAX Carbohydrate

Column (46 x 150 mm )
Solvent 75% Acetonitrile
Column temp. 30T

Flow rate 1.4 ml/min
Injection volume 20 uL

712k A8 10 goll FFHFE 7Iste] 100me H& slo] FE23AIA 200 M2 HE3 v 44
£ (3,000 rpm, 30 min)3}e] FAM-S FHsle] T} (Whatman No.2)d}al, Sepak Ci3 &
HAAAZ thg 045 um membrane filter(Millipore Co., USA)E o33k oHe
HPLC(High Performance Liquid Chromatography)E& o©|&3sle EA3lt}y Bz HLS 1% 2

S 2o, g2 AR AEHORE ALSH.
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% 2. #7152 B4 9% HPLC 4 =4
J = LXES
Instrument Agilent Technologies 1200 Series
Agilent Zorbax SB-Aq
Column
(4.6 x 150 mm, S5um )
Solvent 20mM NaHPOy4 : ACN( 99:1 )
Column temp. 30T
Flow rate 1.0 mL/min
Injection volume 20 uL
o B4R BA
EnWAY o RS A4RSE (Woo $ Ryoo, 1983) o2 A Helstel RAstw
24 2L F 33 2ok 2 EuA 1 g2 600ToIA 35 WasRe deg 3)
2 20 AT A G4 10 mLE 7 AT FEAOH F2 AT A F 4u)
4% @42 10 mLE 748k FRFE 7Hie] 100 mL2 389 the AL PAARE
AREST 7 Eo|AdR e AR JXEHF T A (Perkin Elmer AAnalyst 400)2 7} 94
o] ¥F &9 F=E 01,05 2 10 ppmii At 2E A% A st 24
3tt} (Perkin-Elmer Co., 1986).
E 3 FI4E BAL A% AXERREA 22

g & LR ES!
Atomic Absorption Spectrophotometer
Instrument )
(Perkin Elmer AAnalyst 400)
Fuel flow CH,, 2.0/min
Oxidant flow Air, 10.0L/min

K: 766.49, Mg: 285.51, Na: 589.00

Wavelength
avelength (nm) Ca: 422.67, Cu: 324.75, Cr: 357.87
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5]

89 3 )RS headspace samplerst GC-MSE o]g-5te] EAsl¥om 1
& o 2ot AJE 1 g& sample ol Y1 3T RS FFsIH. g

4
2o Byol BHL GC-MSE EA35tH, zt peakd] oA FrHES FH s}

SR BAHS 98 GC-MSe BA A

ot
1

Bz

-

Instrument Agilent 7890A GC(Agilent, Palo Alto, CA, USA)
Detector Agilent 5975C MSD(Agilent, Palo Alto, CA, USA)
El ionization voltage 70 eV

DB-624 column
Column .

(250 mm L x 0.25 mm ID, Agilent Co. USA)

Initial temp. 50C, Initial time 10min
Column temp. Final temp. 180°C, Final time 10 min

Program rate 10°C/min
Carrier gas Helium, 1.0 mL/min

o

©,
r]I
ox
HE
HE
1
i)
%)

1.67~414%¢] W3t N ddz BE3 AZAu) Tuv
UEtst zded e
FuEg =4 vEge
B s B =A% 3 o YENu Tt v<=5A
Elkom 6008FF 1.29%, F9 118%, AF®A 1.12%, 939FF Z vl
111%2 B2 FFS Z3v. 23230 4R FFS 43t 2170 831%
ok 64.27% 2 7HE BE FFE EHoh

ko
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E 6. 95 AR 24 27
(%)
7w Gow zmwMy zAw zaw zae 00
TRAE

g E A 1.67 21.46 112 831 64.27 317
= 715 3.72 17.38 0.62 6.81 45.93 25.54
j 702 414 17.17 0.87 6.82 46.41 24.59
Hi 939 347 2133 1.11 6.33 61.78 5.98
6008 1.79 19.94 1.29 5.84 63.48 7.66
A% © /A 10.67 13.18 048 3.65 39.15 37.86
9] ofm Ak 10.80 12.96 0.55 452 39.00 3217
ooF 10.89 12.31 037 412 26.09 4834
B &2t 11.09 14.18 0.24 438 4216 27.94

%
- sofat 11.18 13.68 0.23 3.10 43.05 28.77
ZE LR, 11.68 14.05 0.23 492 46.27 22.86
9 % 7.84 16.06 0.98 3.65 58.64 12.83
A ghakak 11.50 10.63 0.14 4.79 44.10 33.83
2t vlo) st 10.19 14.52 047 3.84 37.69 33.29
4 9 10.65 12.01 1.18 4.24 38.98 32.95

gtk vreERY Sith Fructose= 107)
N AGel 1A HAEFHGOoH F gt T3 5FNAME AEHA ZUth olFF

vl |
H
%l Sucrose= FEHAIEl T AEE2F 0.60%, E1E 1.09%, {EAE T Aot
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057%, A2k 0.98%, Al

Glucose”7} HE¥
Uebd o CGlucose:s 4% AZFHAL F Z9

92 )

gkt 0.73%2 5FolA T A% HEFUTE Fructosest
219 fFEld FHF ZIE BT Fructosed] FFo| =7

g Avpd BuAe Eavt

541~6.78%2 AEA 8] E1 4.08~6.26%E 1t} k7t =2 FHFE UeEhfdoH AF el
A BRE T 9 Tl 191%E 4% FHrEo A
®7 T TFH
(%)
T+ & Fructose Glucose Sucrose Total
A% - 551 0.60 6.11
E8135 - 493 1.09 6.02
Y 702 - 6.76 - 6.76
A vl
939 - 6.78 - 6.78
6008 - 541 - 541
A H44 3.56 0.52 - 4.08
5 ofmlql 5.76 0.50 - 6.26
Tz = 4,07 0.61 - 4.68
HE & 1.22 3.66 - 4.88
a= g ofat - 437 0.57 4.94
A 221 2.90 0.98 6.09
od = 2.64 0.74 - 3.38
AT Fhepet 0.80 0.38 0.73 1.91
Z19F mjol it 420 147 - 5.67
A 4 1.89 0.53 - 242
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2F), Malic acid(At2H4h), Citric acid(7+

%14}, Succinic acid

e vEhigen

T U1 Y 24 2
% 4% 72 Tartaric acid(F4]

S HEA

—~

acide] dFL EF1E 151% 714 =& o Aoz EvAu T
oA HEA FuRT =L TS H—E]-IH A9th  Malic acide EWAW E1
061~0972 AEAu] EI 038~078%Htt 9t =& FHFE Uehlen Citric acid
9} Succinic acid®] T2 Z 2|7t AT F /1A S FEAWM E3
231~3.70% 2 AEZAQu] T 1.52~2.7580F =4 Jelytc)
% 8 f715F T
(%)
7 7 Tartg ric Malic acid Citric acid Sucglnlc Total
acid acid
A 33 0.61 0.61 0.35 0.74 231
E 28413 151 0.97 041 0.81 3.70
1
;} 702 1.23 0.77 0.37 0.70 3.07
Bl 939 1.01 0.88 043 0.55 2.87
6008 0.92 0.67 0.40 051 250
AF Gea 0.56 051 0.32 0.13 152
=9 ofnat 0.39 0.38 0.42 0.35 1.54
n = 047 0.42 043 0.41 1.73
Ho &gal 0.55 0.70 0.84 0.66 2.75
4
= A o} Ak 0.71 0.78 0.55 0.59 2.63
A LR 0.61 0.50 0.50 0.52 213
Hl
4 & 0.46 0.46 0.26 0.64 1.82
A= shapiat 041 0.77 0.58 0.53 229
2ot mhol Ak 043 0.56 043 0.76 218
2 9 050 0.65 0.60 0.50 2.25
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Mo
1%
)

2
=
5]

i 6008EZ o] 287930 mgh =z 7HE =& TS JehUTh Cad FHFe
I 702EFF 11.68 mgh, EF151015% 2 ThE A|2Eo] H]ste] ok 5~10H)
HER T Mg Al Aoz Hdh s JEhlilen Na2 454
e EDETE oF 2~8) =& %E‘EQ Jeplth Ssa&dd &ate Cre FA)
e HEHA Eovt A5 BudAs vF AE HAh Cus iAW &
Tob AEA] T BFANA mF HEEHIT

BOHE oo oo o
El o o oZ
N N
o
ol ot
Rk o

ke

¥ 12 g9 FIIHE FF
(mg%)

K Ca Mg Na Cr Cu
A F 1680.51 549 29.15 1.28 - 0.51
Efls 1556.20 10.15 30.46 2.03 - 0.51

gt
_ 702 2201.91 11.68 34.53 3.61 - 0.59
939 1834.16 312 24.66 0.97 - 0.65
6008 2879.30 3.94 27.61 2.38 - 0.50
A3 954k 1212.78 1.20 24.47 8.78 0.25 0.02
% oluAl 1122.92 0.96 25.61 7.67 0.20 0.22
7 F 1064.73 2.35 25.46 7.39 0.18 0.26
He &it 1481.63 1.59 29.14 421 0.50 0.45
9= A oAk 1445.32 117 2412 440 0.38 0.55
A AHl AL 1502.02 213 25.92 8.02 0.34 0.67
4 = 1058.41 0.87 23.90 641 0.27 0.68
AT Fhepat 1209.76 1.51 25.86 6.07 0.34 0.73
ZIt mlol 4k 979.38 0.94 24.82 3.87 012 0.79
2 9 1214.58 1.45 27.40 5.58 0.57 0.73
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uh F713E 24

=]
L

S|
Fae] RS & 13~17, 27 9~119 2o 3y o

EZ 13 FFdA= 10%,
702, 939 & 6008FF A= 139 Edo] HA=HAJo Fuo e 3 T AF 7|7k
g 7hE, A 5 ol BPelA A Wste Aow deEA ok FFoldl B AW
Ao M= @%ﬂﬂ %= T gkl (pyrazine)ol gl EZo] wE HAM A= B AEH 7
= 3 5 53 Az B3 Fol gree 7] 4ol ARAE Aoz deid vt
X o= l-octen-3-olo|gt= Cs &E-&o|L}1,2,3-Trithiolane, "o I FES 53 =7
2 3] #H EAEC] v Aoz dHA du. 539 =53 IrE Ye HdES
2 #@E 2 d(lenthionine)e]] o3ttt dald gt A de A Yol wlzFo] &
Hol glom, pH 2571 ulmd PgHol A e pH 5 ol delq 100C2 7hdad 4
A Ea=Ele S-S 7K Ak B AFoA= 1,2,3-Trithiolane®} w]#Fe] 33 EE
o] AZx|%t}. Carbondisulfide= ¥4} 3oz FAH i}i}%i’ﬁ BRpAle- €S, ot}
A= D=7t =3 3T 7tdAde] Aok AX7IE TolA= e
® 13. A %9 4T

SR EEDRE A4 A

(2—Aziridinyl)amine C4H10N2 86

Acetic acid C.H,O 44

Methanethiol CH4S 48

Propanamide, 2-hydroxy- CH7NO2 89

Carbondisulfide s, 76

Propanal, 2-methyl C4HsO 72

Butanal, 3-methyl CsH100 86

Disulfide, dimethyl CoHeS2 94

Dimethyltrisulfide CaHeSs 126

1,24 trithiolan C,H,S; 124
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F719%e) 33 F24) 4%
Tanrine CH/NO3 125
Acetaldehyde CH,O 44
Methanethiol CH4S 48
Propanamide, 2-hydroxy- GH/NO, 89
O-Methylsourea hydrogensulfide CHNO 74
Carbondisulfide CS, 76
Propanal, 2-methyl CHsO 72
Acetic acid ethenylester CHeO, 86
Butanal 3-methyl CsH100 86
Disulfide, dimethyl CoHeS2 94
1 15 702EFF 9 dU|AHE

S EERRE 224 B2
(2-Aziridinyl)amine C4Hi1oN2 86
Acetaldehyde CH4O 44
Carbondisulfide CS, 76
Propanal, 2-methyl CHsO 72
Butanal 3-methyl CnH;00 86
Butanal 2-methyl CsHeO, 86
Disulfide, dimethyl CHeSy 94
2-Fluoro-B-alanine C3H6FNO: 107
Dimethyltrisulfide CHeSs 126
Butytolactone CsHeO, 86
Benzeneacetaldehyde CsHsO 120
1,24 trithiolane CoHySs 124
Stypticin C2H15NO, 237
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£ 16. 939F%F9] TFr|H4E

F714%e) 93 A A
Thiophene-3-ol, tetrahydro-,1,1-dioxide CsHsO55 136
Acetaldehyde CH4O 44
Methanethiol CH.S 48
Propanamide, 2-hydroxy- CsH7NO» 89
O-Methylsourea hydrogensulfide C2HeN2O 74
Carbondisulfide S, 76
Propanal, 2-methyl C4HsO 72
Acetic acid ethenylester CHeO» 86
Butanal 3-methyl CsH100 86
Disulfide, dimethyl CHeS2 94
Guanidinobutyric acid CsHsO 120
Dimethyltrisulfide CHeSs 126
1,24 trithiolane G H4Ss 124
X 17. 6008F %<9 F7| 3w

F719%e) 33 F24) 4%
(2-Aziridinyl)amine C4H1oN2 86
Formic acid GHO, 44
Methanethiol CH.4S 48
Carbon disulfid CS, 76
Propanal, 2-methyl- CHsO 72
Glycine CoH5NO» 75
Butanal, 3-methyl CsH100O 86
Propanal, 2-methyl CHsO 72
Acetic acid ethenylester CiHeO, 86
Butanal 3-methyl CsHzO 86
Disulfide, dimethyl CHés, 94
Dimethyltrisulfide CoHeSs 126
1,24 trithiolane C,H4S; 124
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kel

i A
FumAlel A2 AOAC Wl e} B4t 8L 15T AHAaxH,
Z3] 7L 550C AH 3oz, 2HH-LE micro-Kjeldahl®H, ZA]8-2 soxhlet &
H rE

X

freld &S Wilson 59 #Wilol] met 4%t A& 5 gl SF/FFE 7tk
homogenizer2 wlafsle] wurs HZEA]AH 100 mLE AHL3 oS 94E7(3,000
rpm, 30 min)dle] Sep-pak CisoZ  FHAAIZ ©E 045 ym membrane
filterMillipore  Co., USA)Z o3}3d Hg High Performance Liquid
Chromatography (HPLC)E o] &3le] B4 o, g RIFHOoR As L,

HPLCZ AL & 13 Zr}

jui)

1§29 £4 9% HPLC =7

g = BEdz
Instrument Agilent Technologies 1200 Series

ZORBAX Carbohydrate

Column (4.6 mm x 150 mm, 5um )
Solvent 75% Acetonitrile

Column temp. 30T

Flow rate 14 ml/min

Injection volume 20 4L

AE 10 gol ZFFH5E 7t 100 mL AFgste] FZAA 200 mL2 H83 ot
& YA E000 rpm, 30 min)ste] F4HNE Hste] o (Whatman No.2)d},
Sepak Cise2 HA|AZl the 045 pym membrane filter(Millipore Co., US.A)Z oIz}
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ojol-8- HPLC(High Performance Liquid Chromatography)E o]8-3}e &
20} Zom, FFL ARFEFHOT A4t}

2k
ol e b

3
28k HPLC 4 =4

Ay,

E 2 /714 24
g = s Pl
Instrument Agilent Technologies 1200 Series
Agilent Zorbax SB-Aq
Column (4.6 mm x 150 mm, 5um )
Solvent 20mM NaHPO, : ACN( 99:1 )
Column temp. 30T
Flow rate 1.0 mL/min
Injection volume 20 4L
g #7148 &

Fuw A F < AdEdEer d AHstd E4sta 4 20L& £ 3%
o & ®3H = 600TCAA IAA YIRS et &S 20 343
% F4t 10 mLE 713 AFtste] F84FA S8 A AZ F 4 343 F4ks
10 mLE 7}et FR/FE 718t 100 mL2 F83 ths i BAAER AME-ET
7y B8] Ao AXFTHF A (Perkin Elmer AAnalyst 400)2 2z} 949 &
£ HEE 01,05 9 10 ppmo2 ZASH ¥E P THE 245t} Lo

E 3 2o4% B 9% A4EERES 23
Y = LR EX]
Atomic Absorption Spectrophotometer
Instrument )
(Perkin Elmer AAnalyst 400)
Fuel flow CH,, 2.0/min

Oxidant flow

Wavelength (nm)

Air, 10.0L/min

K: 766.49, Mg: 285.51, Na: 589.00
Ca: 422.67, Cu: 324.75, Cr: 357.87
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S H
45 mL membrane filter2 7}3F o} AL FHFt] AccQ-Tag A 2F
2 39t EAZxAL ¥ 49 2,

a
[}
ofm= 2t g A4HE integratoro] 93 R FFHo = Yk

£
do
ki
—_>~"—l’4
>
oy
ok
T
=
=
®
ol
1
1%
>
T

2) fre obv =4t B4

Alze] g olrlxAl E4E fElE AHEI 22 WHOR A A st 42
o H-& Ohara®} Ariyosh®] ®e &3] 243ttt o 10 mLe| sulfosalicylic
acid 25 mg& F7tst] 4TollA] 447k Ft HAAZ F AAEZ(50000 rpm, 30
)5l gl d 58 AASIE, 45HE 045 pym membrane filter2 oz}l A
& Ad9& AccQTag Ak 2 fEAS AZ F HPLCE #4stslen &4=
Y

E 49 2o

T

5 = 24xA

Instrument Agilent Technologies 1200 Series

Detector Agilent Technologies 1200 Series FLD
i

Column AccQ-Tag

(Waters Co., 150 mm L. x 3.9 mm LD.)
Column temp 37C

A 1 AccQ-Tag Eluent A(acetate-phosphate buffer)

Buffer solution
B : AccQ-Tag Eluent B(60% acetonitrile)

Flow rate 1.0 mL/min

Injection volume 5 uL

A9 FAd F7|HEL Likens-Nickerson9] d&FR{HFZGAE o] 83t X
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kel

3t9la, GC-MSE o838ty BAsger 1 21 X 59 2k AE 40 g& 500
mLe FRTE 718t SAflask(A)ell FY3FL ether 100 mLE- flask(B)ell FY3k3iTt. 4
2= 60CE 2osHA] g Jejolr 7hesiint. ¥z & chdzals 3TE &
A A715L flask(B) ] MH—E WCE 7Hdsto 757] A&5FF e A4 dee 95
Hoz TAsIgon AT AR
& AdEsstl ALY dEe 4t S PrdLe 2ok A4S GOMs=E

A 5lH, Z; peake] FEA Fr|AHES B 95 GC-MSe] Wiley library €]

e

~

spectrum= ©]-&-3c},

SR BAEL 3 GC-MSe 24z A

¢ = SEER]
Instrument Agilent 7890A GC(Agilent, Palo Alto, CA, USA)
Detector Agilent 5975C MSD(Agilent, Palo Alto, CA, USA)

El ionization voltage

Column

Column temp.

Carrier gas

70 eV

DB-5MS column
(250 mm L. x 0.25 mm LD., Agilent Co. USA)

Initial temp. 40C, Initial time 10min
Final temp. 240°C, Final time 10 min

Program rate 10°C/min

Helium, 1.0 mL/min

3. 23 2 &
7t QEEA
1) dwrgdE &4
A5 <4 A I 2312, B9 15, 4548 1 2 F34 839
YutAE B4 Axes % 63 2o Axd T 2 FFe dF£47
v EnE 3.92%=2 JEgt. ET 15 2 Y9EXu EnE 727 3.72% 2
418% 2 & AolE VEUA Fdou, T4 1= 979 ~ 1041% 2 °F 3
W7bE =4 JeEgd. 2wz e Az T 20.85%2 b
Elydon, Eg 17.38%, AEAQw) T 2085%, ==F4F ¥ 1893 ~
25.14% 2 AEE Z Aole YEUA &tk =AW FFLS L4A
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vl E27F 1.12% 2 JEgon, Ef 13 062% =2 713 A ey 9
EAQ Ex= 1.06%2 SAA Tl ¥mste & Fol7l gldew, F
=2 B3 H9A] 0.86 ~ 1.07% = Zol7F gt I E FHLS AN %
T 587%, Ed 13 681% T Z=ZA T 399 ~ 495% 2 = =Fol7t A
o} °JExHHH EuolA 1293% 2 el oF 28] o] FF zolE E

i ShFe AR Eo 14.78%, EY 15 15.93%, 9=EAH ¥
T 10.33% ‘%‘ ZZA 53 1040 ~ 10.82% 2 ZE A BoA H £33 TS
ERY T
E 6. YutAE BA Azt
(%)
- Q 2]
T % g zuwa oz zgR zds  J0H
AR A EL 3.92 21.46 112 5.87 14.78 52.85
29135 3.72 17.38 0.62 6.81 15.93 55.54
AEAu| T 418 20.85 1.06 12.93 10.33 50.65
A 9.85 18.93 0.86 4.95 10.40 55.01
ZZA B 10.41 25.14 1.07 3.99 10.54 48.85
C 9.79 22.14 0.96 4.06 10.82 52.23

FEAAN BwAN En, 9 13, 9246 27 2 FI4 E19)
77 o BadA4 HEH fETE F
fructose(I ) 2 glucose(E=F)E UENGT. Fructosed] =S LAx|w) E 7}
3.63%, E¥] 15 4.93%, 4w T2 514% 2 =2 T3 393 ~ 4.83%E A&
2 Aol YehtA] &t} Glucose FHS AW T 284%, 9=Au)] Eu
=

1191;
ol
Sis
1%
.
i)
fr
=4

ri

3.92% ® ZZAF EA 273 ~ 370%% JUEldon, Ed 15E 1.09%2 U2 AEE
Bo} okzh vt ks el = o dEkAE YEAN Tt 9.06% 2 7FY =
L S vER T
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kel

do
n
oft
o
ofb

(%)

= Fructose Glucose Total

A A vl 352 3.63 2.84 6.47
Ed 1% 493 1.09 6.02
EAQuED 5.14 3.92 9.06
A 483 2.73 7.56

s B 3.93 3.65 758
C 425 3.70 7.95

FaAe 23, E9 13, 9548 212 2 F4 319
FgF B A= x 87 Zu {§7]4F2 oxalic acid(474h), malic acid
(AFEHAD, citric acid(¢94H) 2 succinic acid(Z2EHMHE 4F 9] {714 HESHS
t}. Oxalic acid®] &2 SAAAWIEL 2598 mghz Uelgorn EZls 51.64
mg%, YEAUHEIL 43.36 mgkh B FIAE B 764 ~ 1417% =2 HEFSET. Malic
acide] =& ST 39777 mg%h, EF 15 970.34 mg%h, VEAu| T
459.12 mg% 2 FZAF T 6450 ~ 316.00 mgh= }EFSET). Citric acide] &%
o &AM ET 18193 me%, EF 15 41021 mg%, DEANEL 45912 mg
2 224 Fal 15551 ~ 24417 mg% 2 VEFSTE Succinic acid®] 3L 4 A3A)
W ET 5229 mg%, E7] 15 810.83 mg%, AEAMEI 301.95 me% = =2
R 24824 ~ 501.81 mgh =z UESTE 4F9 §U4 FH EF EY 1371 =4
UEh} &= {714 FFoAE B 1371 2 A5 H|§te] oF 2 ~ 3u7tE =
o

- 117 -



7F 1,235.2 ppm 22 7%
2l 1317? 304.6 ppmo 2 7HF 2o e eh) T Nagl
Oﬂl\i 465.2 ppme. g 713

3T

=2 TES Ui,

FFAA LA ED
7

E 8 471 B

(mg%)

7 Oxalic acid Malic acid Citric acid Succinic acid Total

A A u) 3 25.98 397.77 181.93 522.96 1,128.64

EFlz 51.64 970.34 410.21 810.83 2,243.02

EAwE 43.36 220.62 45912 301.95 1,025.05

A 1417 64.50 233.60 465.61 777.88

24k B 13.89 273.06 24417 248.24 779.36

C 7.64 316.00 15551 501.81 980.96

@) 4% 24

A& FUAN En, £ 15, Q=AW £ % T Ea ¥
A4 §E B4 ABE ® 99 Dok OREe] wAlT To| Ko Ho] AT E
A vebstth Caol e SAAMELD 235 ppm, EF 15 215 ppm, dEAHE
23.5 ppm oz Uehgon, 234 EuE 121 ~ 203 ppm o7 Uhh e e

fr

Te&l &3t Pb o Cd9

Pb= EE ABoA HAEHA ¢
ppm, YEAFTE 003 ppmeE ©

ZaRT 23 =4 2% €Yo E

ol
m,
]
o W o
Nxo
K
ofN
HJ il
2
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X 9. F4%E ¢

(ppm)

K Ca Mg Na Pb cd

A ¥l 3 51 8,616.4 235 1,235.2 465.2 - 0.04

E7 1% 15,562.0 215 304.6 100.7 - -

T 12,166.7 235 914.4 91.7 - 0.03

A 19,370.3 20.3 810.1 97.0 - 0.06

A B 13,040.5 12.3 720.6 93.7 - 0.10

C 12,705.1 12.1 661.6 99.1 - 0.08

() obrlicat 33

hH FAdolu =4t

AFEAAN FUAN B, B 1T, UIAN 2D 2 3FY
o Fagolulical §% B AIE F 107 2ok 3 1659 opvwal
Z5H o™ 1 F tyrosine®] FFo| 7H ﬂLﬁ%ﬁ%Tw%mﬁlﬁ%
ANl 3 2,360.82 mg%h, VEAIEL 3,805.44 mgh, T4 A 2,141.31 ~
4,486.68 mg% =z EFST}E Glutamic acid, arginine, leucine, threonine®= =
FFS e & POk RS SAAEIE L 19,733.93 mglh, A
A EL 2009754 mg%h, F=AF 31 B 1829223 mgh B B3 S o}
WA, F34 T A 2 ColMs 42 13,626.25 mg%h, 15414.14 mgh =
@ S eI

( of ] ek

5]
e
kl

o 2y
B o

flo

n}
[PARR U

b #2l
ﬁ%é*ﬂﬂ-%%ﬂﬂiﬁLEﬂim;%%ﬂﬂ g1 % 34 Ex

‘cq

2A FAotrx=Are] ZAdpel ZSkTh Glutamic acide]
632.82 mg%, YEAIEL 703.14 mgh, FT=4F T 55563 ~ 99345 mgh =
eI 2 g8 olulit Sk AT 413981 me%, UEAEED
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445431 mg%, =4k X1 3,61746 ~ 598343 mg%hE A|E7 2 o]t el
2] kgt

d

T 10. Ao At Tk

(mg%)
FEA
T % SAANET  ABANED
A B C
Aspartic acid 970.66 1,239.07 1,340.17 463.98 386.65
Serine 1,177.27 1,086.37 655.01 836.90 697.42
Glutamic acid 2,082.26 1,449.01 520.53 519.73 433.11
Glycine 950.67 925.07 495.14 878.49 732.07
Histidine 850.95 800.01 689.54 707.95 589.96
Arginine 1,634.52 1,548.62 80147 3,146.20 2,621.84
Threonine 1,445.14 1,210.26 773.50 827.97 689.97
Alanine 828.50 989.81 302.84 622.80 519.00
Proline 1,046.39 964.36 2266.10 848.82 707.35
Tyrosine 2,360.82 3,805.44 2,141.31 4,486.68 3,738.90
Valine 1,229.34 1,090.85 795.35 746.89 622.40
Methionine 307.53 24543 71545 241.65 201.37
Lysine 1,147.92 1,398.68 21946 2,292.51 1,91043
Isoleucine 1,031.81 978.15 546.23 89.32 74.43
Leucine 1,589.01 1,398.97 571.36 558.61 465.51
Phenylalanine 1,081.14 967 .44 792.79 1,023.73 1,023.73
Total 19,733.93 20,097.54 13,626.25 18,292.23 15,414.14

amino acid
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amino acid

E 11 folnmat 9
(mg%)
FRY
T8 AANET QA E
A B C
Aspartic acid 69.12 76.80 75.09 50.86 110.27
Serine 186.93 207.70 195.33 175.68 243.97
Glutamic acid 632.82 703.14 681.58 555.63 993.45
Glycine 84.08 9342 107.68 58.82 86.13
Histidine 773.89 737.04 631.22 463.97 589.82
Arginine 417.72 464.13 291.44 267.84 517.08
Threonine 230.33 209.39 202.07 169.05 230.58
Alanine 27248 302.75 480.31 355.73 520.82
Proline 302.07 355.38 513.32 389.92 1286.50
Tyrosine 63.44 74.63 60.85 92.93 124.31
Valine 180.31 200.34 140.98 157.31 323.32
Methionine 64.77 71.97 30.29 64.07 49.52
Lysine 266.24 295.82 142.83 17417 252.35
Isoleucine 139.21 154.68 102.08 122.51 130.04
Leucine 240.71 267.46 167.67 247.66 281.53
Phenylalanine 215.69 239.66 170.29 271.31 243.74
Total 4,139.81 4,454.31 3,993.03 3,617.46 5,983.43
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(6) Ergosterol =

AFSAA FgAw Ex, Ed 15, 4EA Ex 2 FI4 Fa9
ergosterol THF B4 A= ¥ 129 ZArh dlo =EA7|H Ao Loz
o] dAdstE doAH ¥EN Dyt HEE Z=2HEY] Delal EZ = ergosterol®] S

S ED 273 mgh, FEAWET 143 mghE EIGT. F24F F3 3F 9]
ergosterol o] 1239 ~ 2558 mghE UEGoH, 53 =4 3 A9 FHFS
2558 mgt%h 2 &AAMETRCH oF 97l =o TS ERoh

® 12. Ergosterol &3

(mg?%)
22t
B = LA
:FL 1’41 :FL s} H H -1 A B C
Ergosterol 143 273 25.58 12.89 12.39

frbundance
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5ho
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Y2 A5FRFSAAE oW ARAE T B

=1

[ bundancef
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500000

| L A . .AILAH '

T T T T
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093 ASFRFSANE o8 SAANE T B
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b bundance

3500000
3000000
2500000
2000000
1500000
1000000

Sooa0 | | ) L “lA » .m.JL AHJLMMM\MVJM

! ! ! 35'00 10’00 25’00 s0'00 55700 s0/00

I8 4 AEFFFEARAE o18T TIHA) B FUIEE

Abundance

3500000

3000000+

2500000+

2000000

1500000+

1000000

500000 ’t WM( kmLM

RN i IJL Ay b )H\ bl Lt b II.LAI lJLMMlIMU“LMJ . . )

[T irne--> 500 1000 15.00 20,00 25100 30.00 3500 40.00 4500 50.00 55.00 6000
Y 5 AEFRFEIANE ol§F FINHE) B PR
labundancs|

35000004

3000000+

2500000+

2000000+

1500000+

1000000+

500000+ h M
odde . J( e i . AJ. " L. ||M.\‘J\.Alj. ol MA L \

Thirne--> 5.00 10,00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 55.00 60.00

29 6 AEFHFEIEAE 8T FIMCQ) T3 P4

7 EAHA, Wl ol e HEEA

1) As 2 Ty

2
7h A=
B d¥o)] ALg® Fuw X (Lentinula edodes)S Abgd® AT AZTTEUAE
Sl4 e AFHAAN Bl E1E xSt AgSdm, MAels Aeky
= FE7 SN Tletd FAAx e AL AT
\

FuHA 8w gole] AR AOAC Pl weh 243t FE& 105C
AHAZE, sgoez, Z2EML micro-Kjeldahl, ZA| 42

A =
o7, AR FFS HSO-NaOH & ez 3t a8 7}



4 FA2EBY FFE FANA AR, 2w, 22, 244 FFL
oz Aakstel T,
@ #eF £

freld Ae2 Wilson 59 Wil wet BA3H A5 5 gl S/RTE 7tk
homogenizer2 mlsle] wHts HAZA]A 100 mL2 83 o2 JAEZ](3,000
rpm, 30 min)3}e] Sep-pak Cis o2 AHA|AZI 045 pm membrane
filterMillipore Co., USA)Z oJ¥3 ojollg High Performance Liquid
Chromatography (HPLC)E o] &3t BA 310, IFFL R FTEHoz Ais)
1, HPLCzA2 % 133 2t

1:1[0

¥ 13. 83 24 93 HPLC 274
g = BNz
Instrument Agilent Technologies 1200 Series
Col ZORBAX Carbohydrate
otumn (46 mm L. x 150 mm ID. )
Solvent 75% Acetonitrile
Column temp. 30T
Flow rate 1.4 mL/min
Injection volume 20 uL
® o1 24
R AR 10 gl FRAE 71811 100 mL B shd 2417 200 mLE H§D
o2 9AE (3,000 rpm, 30 min)3te] A NS FHdtY oI} (Whatman No.2)3 1L,
Sepak Ciso2 AHAAIZ] thg 045 pym membrane filter(Millipore Co., US.A)Z
oJ7}et o2 HPLC(High Performance Liquid Chromatography)Z o]-83}¢] £
Ak BAZAL E 140} gor, gL gREEHoR A,
® 14§74 B4 919 HPIC 4 27

g = EAzxA
Instrument Agilent Technologies 1200 Series
Column ?ﬂenr;rioﬁai 81]35? Crlnm LD., 5um )
Solvent 20mM NaHPOy4 : ACN( 99:1 )
Column temp. 30T

Flow rate 1.0 mL/min

Injection volume 20 uL
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D BAHE BA
SolgRe AqRAEon W Al 245w 24 AL E 37 2tk 3 A=
1gs 600 Coll A 3|8t A WSR-S A=t} 225 2] 345 I3 g4k 10 mLE 7}
3 ofxsie] F&FAA S A AR F 4u) BMFE GAE 10 mLE hek SRS
£ 71511 100 mL2 B89 the odAe BANRR ASRT 7 Bo14Re) HHL 9
AE33 5 (Perkin Elmer AAnalyst 400)2 2+ 949 ¥F &4 %2 01, 05 2
10 ppmo = ZASt EFE AP S st 24T
F7IHE E42 A% dAFRZ=A =3
;= 24z
Instrument Atomic Absorption Spectrophotometer
(Perkin Elmer AAnalyst 400)
Fuel flow CH,, 2.0 L/min
Oxidant flow Air, 10.0 L/min
Wavelength (nm) K: 76649, Mg: 285.51, Na: 589.00
Ca: 422.67, Cu: 324.75, Cr: 357.87
® olvlwar 24
G T4 obmlmat 24
A 05 g& A@do] 9a 6N-HCl € 10mLE 7}3F 3 110°Coll 4] 244 7F
R AAM Ao oldg QPR FFAL S0TAH FEte]
7 B& &3 2421 F, 20mM HCl(pH 2.2)& AMg-8te] 5SmLe H &3 ot
£ 045 im membrane filter2 o3}3F S AL FHslY AccQ-Tag AL
Agste] fEAS A2 F HPLCE 24 A2 Algsidth 24zAe &
163 211, ofu|i=At ek A4S integratore]] 93t QR FEH oz FIYTH
@ frel obeleal 24
AR #7 olElmA BHL fUY AT ge wHoz A A s ge
&g Ohara®} Ariyosh®] el F3 ®EASYATE. odd 10 mLof
sulfosalicylic acid 25 mgg 7}l 4TColA 447 B A7l T AR
(50000 rpm, 30&)sle] ©@HA 52 AAsL, A5NE 045 ym membrane
filter2 o]3}sle] AL WS AccQ-Tag A Fe g FEA3F A7l & HPLCE

EAsgoer EXxHAL ¥ 163 Zo}
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3 = ERE X
Instrument Agilent Technologies 1200 Series
Detector Agilent Technologies 1200 Series FLD
Column AccQ-Tag *

Column temp

Buffer solution

Flow rate

Injection volume

(Waters Co., 150 mm L. x 3.9 mm LD.)
37C

A : AccQ-Tag Eluent A(acetate-phosphate buffer)
B : AccQ-Tag Eluent B(60% acetonitrile)

1.0 mL/min

5 L

, Al e 071% 2 UEtRT Z3E FFS S48 2x
32 FEFL 13.01%2 JEYGT =4
087% 2 %A -f

BA Axe ¥ 1779 2o
19] & fﬁ‘:%

AZ=& 4w FT1E 2085% =2 JEMY

27} 1.12%

TR S E I e
EAA W T 392 21.46 112 5.87 14.78 52.85
ufj 4§ o] 9.57 2212 0.71 13.01 0.84 53.75
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kel

187} 2}

glucose(XE=) 2.84% =

s

l:Ll

as} vl gols) felw P B4 Ans
AEH FEES F 252 fructose(#F) 3.63% =
Fejgel A3 HEHA Fdth

T+ 5 Fructose Glucose Total
QA E 3.63 2.84 6.47
uf] A o] - - -

S|

AFEAA B £ g wideld fr4b = £4 2= B 199 ok
LA T o A= oxalic acid($4F) 25.98 mg%, malic acid(AtzH4E) 397.77 mg%,
citric acid(7-¢14H) 181.93 mg% = succinic acid(ZHH:H) 52296 mghZ 4% f7]4ko|
HEFH RO, mj B olo A= oxalic acid 11.28 mg%Tte] v HEFH ok

19 /I

(mg%)
7 & Oxalic acid Malic acid Citric acid  Succinic acid Total
LN F 1 25.98 397.77 181.93 522.96 1,128.64

| A o] 11.28 - N 3
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(ppm)
R K Ca Mg Na cd
223 A HY T 8,616.4 235 1,235.2 4652 0.04
uf] Af o] 31.27 4,436.99 8,913.43 29,777.16 -
(5) obvl:=4t FF
(7H FAokm =4t
AL FHA Ex 2 wjdole] FAHowx= FF £ A=
£ 217 2o AFESAANEL AT F 1659 otnito] HEEHGlew nfdo]
+ glycine, tyrosine @ methionine 3F-& A3k 1359 ofn|i=ito] AEHTH &
A EANA HEEH ofu]=4t Fo A= tyrosine] FFo] 2,360.82 mgh=z 73
=7 Vet o ™ glutamic acid, arginine, leucine, threonine=C 2 & %L 1}

ERfGiTh s olol A HEE ofm|i=il FolA< arginine®] FHaFo] 4538 mgh= 7t

=R UM A] 1259 ofr|iqte] FFE oFFo|H.

E 21 Aot e

(mg%)
T & 4wl E oL mj A4 o]
Aspartic acid 970.66 20.03
Serine 1,177.27 1311
Glutamic acid 2,082.26 18.55
Glycine 950.67 -
Histidine 850.95 11.41
Arginine 1,634.52 45.38
Threonine 1,445.14 4.84
Alanine 828.50 15.15
Proline 1,046.39 26.20
Tyrosine 2,360.82 -
Valine 1,229.34 4.08
Methionine 307.53 -
Lysine 1,147.92 20.99
Isoleucine 1,031.81 243
Leucine 1,589.01 543
Phenylalanine 1,081.14 7.03
Total amino acid 19,733.93 194.63
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CIEE BT

ATE4A S 22 2 wfdeld] fEotnait FF B4 Ay ¥ 229
o SAAMELE 744 obniAtm ol F 1659 ofrkite] HEHIOU,
Aol A= 554 ofniit wte] HEEHUG KRS & ofnit F
71 =2 TS JEebd oln=2ke histidine 773.89 mg%, glutamic acid 632.82
mgh 2 YET wjiololA HZ:FE 5F9 olmx4Fe  arginine 21.02 mg%,
threonine 4.84 mg%, lysine 10.34 mg%, leucine 440mg% % phenylalanine 4.81
mghZ Z FElotu|=it TS 4383 mg%hE AF AZ AT

E 2. fEolnlmit o

(mg%)
Y LA F A o]
Aspartic acid 69.12 -
Serine 186.93 -
Glutamic acid 632.82 -
Glycine 84.08 -
Histidine 773.89 -
Arginine 417.72 21.02
Threonine 230.33 3.26
Alanine 27248 -
Proline 302.07 -
Tyrosine 63.44 -
Valine 180.31 -
Methionine 64.77 -
Lysine 266.24 10.34
Isoleucine 139.21 -
Leucine 240.71 440
Phenylalanine 215.69 481
Total amino acid 4,139.81 43.83
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= 37} g o], Al
I
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A=z
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b % A4 2 7

FAR EL oF 100g¢ A F o|BHol} WAZ o] AHs

W FA=E AF 2 AY

2d WA 25 g7 Heg, 92, 3u, g,

[e] =
710 gFA RS 10%)4 7jze] Mx = 4T Hmo)E 10 g2

2 gt 4 A8 mjdele 2= &9

T 20 g& |3}
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a9 8. AE MF T AY
(th #A s 714
Zetolghe] F7|E 5 g8 ¥ vl Har] 10 g& FET R
o2 ¥a Huph 39, =2 = 2
B ER 7P e gu AR FolEth A4 &7
ThFgE e e E AAHste Frtetdth FARE e T30 T8 £ AvH

5 g ¥ A7baT)

() FAES FAR =7
Zolpe PARET FARY W TTF F B 300 g ¥ol 1087 FAZD
B WY 3o ol me B4 EE AolF1, AR I AT FolA Yol

a9 10. FARS FAE E3s 714
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= wmd Fvh T 309 B9 Rt 2ol gBe Bol o} sty
2 gelA e FEo| WSk w}am A171E 9487 A BAE HgAA H7A
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® 24 AR HzE

B5AA
Ae EddE HAYHE A2 A
7t 4.0£0.2 4603 4320.1 4504
A= 7td % 93 1.2+04 0.9+0.1 1.1£0.3 0.8+0.2
7] 2.9:05 3.6+0.2 3.3+0.2 3.4+0.3
3~5mm 4.720.2 45203 2.7+0.3 2.3+0.5
W A1, of 5~7mm 45202 41201 43205 42:03
7~9mm 2.7+0.1 1.9+0.2 1.3+0.1 1.5£0.2
3~5mm 46203 47201 43205 4503
417 5~7mm 3.7+0.2 3.1£0.3 2.8+0.1 2.5£0.2
7~9mm 2.6+0.4 140.5 1.3+0.3 11404
= FE -1 ol U, 2 B, 3 BE, 4 FR, 5 0lF B8
TEAAZ +
g 18 $AF TR F B
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kel

A 44 FauA ALZ4GA) 2 HEAF AN

Ayt 4 2 of A48, B Fyuix Tue F=
2 AR 23 ¢ TSt AY ARE AT
(th AleF

S
AE B B AUTA AR ST A% 13 2 SFAFS Agstar

2) 43 4
7h Aol me 231 JEEA

fFrEld dE2 Wilson ¢ ol wel £43th A8 5 gdl /T8 7Hsta
homogenizer2 wljdte] wutk & HEA|AH 50 mLE2 &3 o2 AAE (3,000
rpm, 30 min)3}e] Sep-pak CioZ AHAAZ ©he 045 ym membrane
filterMillipore Co., USA)Z oJ¥3 ojollg High Performance Liquid
Chromatography (HPLC)E o] &3] B4 3lm, e JRIZFHoZ A s}
a1, HPLCx=HL % 13 2t

1. f89 24 98t HPLC =4

Y & LR EX]
Agilent Technologies 1200 Series

Instrument
ELSD detector

Col ZORBAX Carbohydrate

oramn (4.6 x 150 mm )

Solvent 85% Acetonitrile

Column temp. 30T

Flow rate 1.4 ml/min

Injection volume 20 uL
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=
R

T2 AR 5 gl FRFE 7Hete] 50 mL AR st FEAIZ te 94
[¢]

2](3,000 rpm, 30 min)adle] AA NS FHsle] o3 (Whatman No.2)3}al, Sepak

Ciso2 AAAIZ o2 045 pym membrane filter(Millipore Co., US.A)E 7}3k
=

HzAe F 29 gow, FFL AREEHOR AN

5 = 24z
Instrument Agilent Technologies 1200 Series
Agilent Zorbax SB-Aq
Column (46 mm L.x 150 mm LD, 5 zm )
Solvent 20 mM NaHPO,; : ACN(99 : 1)
Column temp. 30T
Wavelength UV 210 nm
Flow rate 1.0 mL/min
Injection volume 5 1L
@ obmlmat 24
@ T4 obulmgt 24
A& 05 g2 AlgFo] Wi 6 N-HCl € 10 mLE 7138 5 110 Coll A 244]
RS AN Qe e QURYST, FEAL H0CIA FHEA 9
A S 943 247 F, 20 mM HC(pH 2.2)& AR&Ste] 5 mL2 A&

filo
A
O

3l T}-2 045 pm membrane filter2 J3}3t o} oA FH3le] AccQ-Tag Al
22 A8 BazAe

7 723, ofrliat TS integratorol] o3t |REFH R A4l RTH

2] (50000 rpm, 30&)3te] ©ElA 58 AASE, A5HE 045 ym membrane
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Oxidant flow

Wavelength (nm)

Air, 10.0 L/min

K: 766.49, Mg: 285.51, Na: 589.00
Ca: 422.67, Cu: 324.75, Cr: 357.87

filter2 o]3}sle] AL WS AccQ-Tag A Fe g FEA3F A7l & HPLCE
pHsigon 2HzAL E 33 2uh
£ 3. oir=At B4 27
3 = L EX
Instrument Agilent Technologies 1200 Series
Detector Agilent Technologies 1200 Series FLD
Column AccQ-Tag ™
(Waters Co., 150 mm L. x 3.9 mm 1.D.)
Column temp 37C
A : AccQ-Tag Eluent A
Buffer solution (acetate-phosphate buffer)
B : AccQ-Tag Eluent B (60% acetonitrile)
Flow rate 1.0 mL/min
Injection volume 5 uL
D TAHE EA
DgEe A4TREeR A Aste] LA 24 AL E 49 2ok F
A8 1 g& 600Col A F3ir|A WA ES et &8-S 28] 43 3% F4t
10 mLE 7hsl odmbstel $8g0l4 3% An A2 F 4 B4 G 10
mLE 7letn F/FSFE 7Hsle] 100 mLE 83 e ofde BAAEE AL}
Atk 7 FoIHEY AHEFS AAFHHAEA (Perkin Elmer AAnalyst 400)2 Z}
A4 BF Y FE2 01, 05 2 1.0 ppme 2 At EF HAF FAHL 7
O
T 4 FUIEE EALS AT AAFER=A 24
g = oz
Instrument Atomic Absorption Spectrophotometer
S (AAnalyst 400, Perkin Elmer)
Fuel flow CyH,, 2.0/min
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Alge] 3ubyd Bg7|HES Agilent Technologies G1888 headspace samplerE
&3oted 2R8I, GC-MSE ol&3ste] EAsiglen o =1 F 59 At
A 2 3 g& headspace sampler H-8& 20 mL Ho| Y1 silicone septas}
capg ©|&3t crimper2 YESIYT headspace sampler & oven 907T/3
min, roop 100C, transper line 100C=Z setting 3}l 7|4 ES XH F AF
injection ST FLA FU|AFES B 7HL GCMSE EAsIen, #
peake] 3HbA YRS FASH7] S5t GC-MSe] Wiley library2] spectrum-2

o] 43t Th
£ 5 YR eAde AT GOMSe 2424

g & s okl

Instrument Agilent 7890A GC
(Agilent, Palo Alto, CA, USA)

Detector Agilent 5975C MSD
(Agilent, Palo Alto, CA, USA)

El ionization voltage 70 eV

Column DB-5MS column
(250 mm L. x 0.25 mm LD., Agilent Co. USA)
Initial temp. 40T, Initial time 10 min

Column temp. Final temp. 240C, Final time 10 min
Program rate 10C/min

Carrier gas Helium, 1.0 mL/min

© WE=F

total glucang T3+ ¥ a-glucan FE WA Gglucan H#HsIHT. WA total
glucan® 100mesh A& AE B A]F 100mg < tubed] 2o 37%HCI 1,5mL<
w4587 30C water batho]] ¥ Basttt, 1 T =84 10mLE ol
vortexst, 100Co A 2A]7ZF incubation A|ZIth O & ALoA A§HA 2N
KOHEZ 10mL¥ 211 200mM sodium acetate buffer2 100mL H-g& S =53]

mixing 3t} 2 & Sl 0ImL o] 200mM sodium acetate buffero] =<1

i

A
o)

exo-1,3-B-glucanase plus B-glucosidase 0.1mL-& ¥ 3il. reagent blank= acetate
buffer 0.2mL& 4

= , D-glucose standarde D-glucose standard 0.1mL$} acetate
buffer 0.lmL& 4

kl

mixing & 40T A 60& T incubation 3tt}. Glucose

kl
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oxidase/peroxidase mixture(GOPOD) 3mL& ¥ 40Tl 208 HF¢
incubation 3+ &, 510nmol| A FHE=E A3},

a-glucan 100mesh A2 ZAE E A|E 100mg & tubee] ¥i 2MKOH
2mL¥ €3 2087 mixing 3tk 1.2 M sodium acetate buffer 8§ mLE ¥ 3 4
L 3% amyloglucosidase plus invertase 0.2mL& Y=t} Z 4dojA] 40T water
batholl 4 30 &7} incubation 3ttt A5 0.1mLe] 200mM sodium acetate
buffer 0.1mL, GOPOD 3mLE& 23 40C A 2087} incubation st} I & 510
nm FFEA ST

@ Fitstgd

DPPH 4752 Blois(1958) W& 2 23 o
FEES 7} 7+ 96 well microplate] 70uL
vitamin C& 7z} 0.lmg/mLe] T == §] A5} 70 uLW%

3
M =
X
_O|L
pach
i)
2
o,
=

HU

blank+= | g8 210 uL% =il 2;11:}. 1 % ELISA reader
skl ohae] 4ol thdshel A ¥atsict.
& SOD fA1EHY 27
X A FEFEF9 SOD FAMRd-& S438L7] st 100% ol &2 ImLe] 0.,
0.25, 0.5, 1.0mg/mL2] TE 2 &34 A thA] & ¥ 50mM KPB (pH 8.0)2 1/22 3]
A (50% ol &-2-3} 50 mM KPB pH 7.4) 3+ 3 96 Well Microplated] 34271 A| 54
B 1041, 10mM xanthine 45m, TmM NBT 4541, 0.05mM EDTA (in 50 mM KPB,
pH 8.0) 104L, 0.5 unit/ uL. xanthine oxidase 10puLE 7}3}aL 30% &<t 37 Col A 30
min FF §h&-AA A 560nmel| 4| ODgk-E& Z-7d 5k otz o 4o thd st Al4tst AT
HKAAG(%)=[(AIT - MEAT)/(H2T - A EZ )] x 100

ll

O

&

() E3 wgolZe] 4 Bt
D AEZA
Ex wjel F9 wde] Aol we AEE wmsr] s e Lol 2

AstAch A=A (COLOR JS555)2 Al&¢] WE L(lightness), A %= a(redness),
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Al
2= glucose(_‘?_

A% b(yellowness)E 33 ¥HE ZAsto] 1 WEghe UERNAT. EEwam

, A%, AT = 24z 9849, -0.02, —0.400]1’4-.

E7 ojgol Zel vho] Akl HE WEE wwslsl s e o B
A5l HE=A(BROOKFIELD viscometer DV-II+ Pro)& spindle No. 64Z ©]
&3t H=E FA4sh
Q@ #HFHA

o]l HrlgE gl B Aol
panel 1085 ez FAstq A, &, 8, A3 9 HA dE=E 98 H%
Ho g AAEt) ol AF TIEL ¢4y 9%, WS 84, = 73, o
U= 63, B 53, ot EuE 43, £9F; 33, A =9 24, %
1402 afar, 2A12F 2HH 02 A5 MFE HHo] 22 panel2 33 ¥HE
Shlom 7t W A 4R 5L Aesh 1R de 5E AT BF 57
< 7oAt My foA4 HAHL SPSSz=E
Mnz +Ys9t

[
5
il
o
ofo
ot
T
&
5
8
5
o
_Q
ofN o

2 X219 faTd FHFS BAT 2= F 63 Fon, F8 FHT
) % maltose(H ol F)e] HEH AT

A Euold F fEld FHFol 1007%2 7 =4 Uehdon, #aAe 5y

X1 717%, 408 BRhl ] £ 6.97% £ 2 JJEYTH 24 T3 A, BY

z}zy 3.89%, 256% % VBl UH A A|Eok Hlwste] mi- W FEFE UEHET

AT F EE AETNA glucosed THFol =4 ENT

Holl whE 19 FH T FF
(%)
Glucose Maltose _
Ll
(E=®) (2 o}2)
LA Syl A] £ 5.71 1.26 6.97
T A} FRl A 231 5.79 1.38 717
A | £ 6.15 392 10.07
T4 B3 A 317 0.72 3.89
=4 311 B 1.86 0.70 2.56
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Auroel] W& Fao {4 TS EAT Ade F 79 2oH, F8 /U4
O 2+ oxalic acid(44}), malic acid(AF#H4}), citric acid(+14F) 2 succinic acid(@ B}t
2hel A& At

A FREAl 2328 F R4 ol 11284 mg%i 7+
yglom, AlgT & & 4714 ol 7 9A et 9E A ¥ 1(48.35 mg%
Hop 20 ol =2 I U SN FHAA BadA HEE 4Fe
71%F & succinic acid 7} 55.90 mg%hz 7FY =& S JERJSIA, citric acid
29.37 mg%, malic acid 24.85 mg%, oxalic acid 2.72 mg% T2 2 YEIETE 3F9] &

712} succinic acid, citric acid, oxalic acid= & A|EF¢F 8| WEte 24 oA =&
gt2FS LER 9l 2 v) malic acide malic acid7} A8 ASHA ¢ =24 ¥ BE
AAF BE AlgTEG W2 S e

o

o2l
Hir
fo
u_?{_ll

v ol

filo

i

o = T

]o Jo

F 7. A el wE F1e f714F #F

(mg%)
AN FvlA] A 2.72 24.85 29.37 55.90 112.84
A FRA 23 1.87 49.60 15.36 7.77 74.60
AEA ] £ 1.51 38.26 8.58 - 48.35
T4 3 A 1.99 39.15 16.18 29.77 87.09
=4k 3 B 1.87 - 10.90 27.31 40.08

(3) ohul=A FaF
(b FAebu=Ar G
Aupgol e Ewel Tyotvleal P BHF ArE F 87 Pk 2AE
AEFANAE F 1639 obulmito]l AZHUT F FAHoH=
W o) el Eoe] dako] 11,877.56 mghE Y =

UER 9, % AW F(10,344.98 mg%), LA ExbEIA E31(9,583.50 mg%)

ok
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oz uehdeh S4AH B Euel A% B

Wshel o)

v 319

5
A(7,922.20 mg%), B(7,822.18 mg%)<t B w3}

LA FRlA] 2o F8 FAJotn

1o
o~ o

Z olu|x=At

glutamic acid(1,029.54mg%),

arginine(867.24mg%), valine(747.68mg%), serine(729.22mg%) % lysine(721.98mg%)

2 e
E 8 AuiHel mE 39 FA ofn=it FF
(mg)
Fu mwMd gead  UEM 330 s3e
Tl T7 aat A X3 B
Aspartic acid 487.04 933.96 698.18 380.44 353.50
Serine 729.22 844.32 809.20 558.50 595.60
Glutamic acid 1,029.54 1,954.12 960.94 997.62 884.06
Glycine 642.2 710.32 696.76 495.40 482.56
Histidine 392.08 437.32 416.52 273.88 281.72
Arginine 867.24 855.64 894.96 635.68 657.90
Threonine 693.24 743.28 736.08 555.18 557.18
Alanine 620.2 725.10 693.72 525.30 512.90
Proline 648.26 612.36 611.42 811.24 793.46
Tyrosine 224.08 268.00 259.28 311.16 178.96
Valine 747.68 788.22 757.46 610.10 595.22
Methionine 97.68 138.64 114.06 101.60 81.20
Lysine 721.98 929.46 825.84 480.58 52216
Isoleucine 586.32 623.24 635.82 501.28 502.64
Leucine 672.64 809.28 755.98 336.22 481.34
Phenylalanine 424.10 504.30 478.74 348.04 341.74
""""""""""""
"""""""""""" o e amnameomes awem
"""""""" i emamweww ew

DTotal free amino acid.

“Total essential amino acid (Thr.+Val +Met.+Ile +Leu.+Phe.+His +Lys.).
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() $otulmt
Al e o E}E o] frElotneat S A4S 2= B 99 k. ot
15=4E2 F 16F9] olmi=ito] HEHCOH, T frejotr|ite] FFS AmEH
AAE) Futel R o] FaFo] 1,610.88 mgh 2 F=4t 3 A(1,841.42 mg%)E Tt oF
A Ve L) threonine 9 73 9] Fgoln| Ak 827.32 mgh 2 A&
g 3o 7HE =2 &¥S UEdH.

A FRlAl £319 F8  fElofrl=4te 2= histidine(348.90 mg%),
glutamic acid(167.40 mg%), lysine(143.62 mg%) % aspartic acid(134.94 mg%) =

d
FH L
o

o,
u_?‘_ll
SE, S
flo

b

-

eSS AET T S48 FiA 23, B A 21 9S54
£31 BoAlE histidineo] 7} & IFL HYgon, AEAw T 2 FZA F
I Ad A= glutamic acid7} 71E =& 2 JERAT
=9 Augel e Enel #3 olulwat g
(mg%)
= —
Fe BadA mgan  SEW 3R aRu
Tl T7 aat 3 A X3 B
Aspartic acid 134.94 62.94 61.42 156.26 86.44
Serine 82.96 95.30 104.40 75.62 94.22
Glutamic acid 167.40 80.50 170.92 334.68 139.60
Glycine 35.92 25.74 35.42 31.26 32.36
Histidine 348.90 299.04 162.06 263.22 270.00
Arginine 118.34 7512 96.10 102.88 96.52
Threonine 86.34 64.18 80.02 69.58 76.84
Alanine 100.08 108.70 123.34 168.94 110.70
Proline 112,14 99.90 154.68 180.82 122.24
Tyrosine 31.74 26.40 41.00 46.28 33.04
Valine 66.84 47.62 56.76 69.58 57.08
Methionine 8.58 16.86 17.00 23.32 14.14
Lysine 143.62 94.48 95.66 85.04 111.26
Isoleucine 39.06 38.36 40.76 48.12 3940
Leucine 61.64 70.30 76.82 100.82 69.58
Phenylalanine 72.32 61.18 74.66 85.04 69.38
TAA" 1,610.88 1,266.60 1,391.04 1,841.42 1,422.84
EAA? 827.32 692.02 603.76 744.72 707.70
EAA/TAA(%) 51.36 54.64 4340 40.44 49.74

1) Motal free amino acid.
“Total essential amino acid (Thr.+Val+Met.+lle.+Leu.+Phe.+His.+Lys.).
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W EWEA EnE AL AT FF dEHUe) T gFel EU
71% 02 ppmEth 4 ghol 71Ee] AYSHAL

¥ 10, Auide wE Tue Fo|HE g
(mg%)
B K Ca Mg Na Pb cd

2523 A vl

Euha) A 2,638.90 8.62 177.43 108.22 - 0.01
i3]

738 A uf

= Bhu) 7] 1,837.14 3.98 117.76 79.66 - -
F1

o] B

A - :” R 1,963.52 5.05 181.07 99.52 - 0.02
ar At

s

29 A 2,389.30 943 159.38 113.85 - 0.01
s

a9 B 2,597.16 13.81 142.78 119.59 - 0.01

(6) F7132

Headspace sampler F2]& o] &3] T3 AujtHo] W2 F19 FFr]dEed gt
GC-MS EAo oa) 9o ZAze= § 11, 129 VeERIQ T ZZrtETR LS olgf 217

1, 29 Btk
S BwA £19 B9 F 5
el AEHAY. A F7HE F locendol T B FFHL UEhglo

, e AN Bl A T3 7399 area%, YEAH] E 1 43.68 arca%E L}EF
239 7] AREL G IFEY FIFER 4 o HEE ) AR FF/RE
HuEH Foll vt B2 ATk iy FrdE EF 2 T 9 & #H

TEY 2 ABATe YET YASAY (Hong 5, 1989).
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F 11 S FelA 2o FNHE FF
(area%)
TR ARABE) 742 Rkl
1 4.300 Dimethyl disulfide 5.382
2 14.718 1-Octen-3-ol 73.994
3 14.918 3-Octanone 9.299
4 15.194 3-Octanol 3.536
5 33.212 Hexanedioic acid 7.789
Sbundance 14718
7000000
E0000D
5000000
4000000
3000000
2000000
1000000 1qete 3z
2 1 &4 FriA 2] 4%
£ 12 Q5N 1 B4R G
(area%)
TE ARG G718 T3
1 4319 Dimethyl disulfide 10.483
2 14.222 Dimethyl trisulfide 1.123
3 14.723 1-Octen-3-ol 43.680
4 14.904 3-Octanone 34.031
5 15.185 3-Octanol 7.311
6 17.234 1,2,4-Trithiolane 1.254
7 28.379 Hexadecanoic acid 2118
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ol

ol

(mg%)
g 3 =

LA S9el A X3 82.09

A Fahlx Ex 79.49

A=A T 79.61

=4 231 A 71.12
=i X311 B 81.40

(1}) DPPH £2A% =4

Aol we xuo ksl a7 g 9Js] HAIg DPPF free radical &%
3 Z%E 19 304 Ee ukel Aok

A ZEEAL Vit C= 100 pg/mLolA 97.73% ¢ AA%S JeRdch 100 p
g/mLoll A AR FRIw|A E3L 75.31%, AEAu] B 72.23%, LA 5l
A Fa 7201%, F=F4F B3 B 69.36%, F=AF Eal A 64.38% £oZ UENT
stA] 5k 500 pg/mL o A= # A FREA 3 93.23%, AEAE) EaL 93.13%,
A Byl 83 9264%, FZAF BT B 9215%, 234 T A 9161% =
[e]

2 FAYPZEA Vit C& GASE A2AS5S JERNQ T

ke
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a9 3. e W& F 9] DPPH free radical &7 %

SOD £ /\}(Superoxide dismutase-like activity) &4 &<l

TS BRE SOD AALITE SR DA Y sl wE e 2
1

3

o S

244%, == B 12.38%, &= A 11.34%, &4 10.75%, #3} 10.77%<] SOD
A}%uo% UER o] AETZE SOD §AIEAS AolE el skt

a8 4 AQuiEHel wE £3119 SOD fAF &4
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2. 21 vjolx FAMA
7h B3 wjolF Ax £4
ZgAu) FRe A Eaet HH*M% ol-g3t T3 mAo] Fo Mx A
137 29 594 Be uheh 2ot © mj g ole] H7bekel] mak ofhH o] F
Fo HPA T & AJols= JERIA %9}5}.
AME = wjdo] Hrtsko] Fotbdel wet gho] Holx= AL T
ol mjAel7} It ZoldFE ZM0] o] A= AL A T F UM

A wiAdo] bkl uheh Eobath

13 EL dAde] & A% 23 A

w Aol 7 L(F =) a(A A =) b(EA =
0% 68.12 -3.03 16.85
10% 64.34 -4.90 19.75
15% 67.44 -6.40 19.80
20% 61.97 -8.16 22.10
25% 63.26 -8.22 21.73
30% 60.17 -9.75 21.35

- 151 -



- 152 -



0%
20%

=
E1 ujdo] ¢ HEE A3 Axe & 149 Zr} Spindle No. 642 o]-g-31o] 12
pmez ZAE Av HE e mAole] Aol oldsE HERL Hold A4
o] Yol #Jg F UTh
¥ 14 E7 el & AE 27 Az
A o] 7} Spindle No. HZ(cP) £ 5 (rpm) 25(7)
0% 64 22,070 12 21
10% 64 20,721 12 21
15% 64 15,872 12 21
20% 64 12,473 12 21
25% 64 12,472 12 21
30% 64 10,516 12 21
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g X3 wjAolFe] #IEHI AFe E 158 Brh Mo g
Hrtol e wjAe] 20% AZF AEIF 7 &2 AIEE BYorm wiAe] Hukgo] &
2 ARTFEY H3E7t £& Fo 2 Vet S AVMEE ok sjakEel dle]
ol YeRtE -l e Hrbe mjAle] HUERFel 20%E dolZd o FA43] vk
ok wj Aol B9 Fgnlo] tid AEeE BAMStuxt AT sz e HrldAE
m Aol 15%0]4d H7bTA & Aa=g etk ol Ui 7Y daize W)
Aol 15% A7FFA 7HE £ 275 FAston, Umx] A@FENY Aole =
A egstth Auke wjAo] Hrgkel HlHst ¥e HIEE Hlow, @i uid)
2 wjAe] 20% HZFESE 30% FIFTE AQstas FEsHA el vi>ste] tig
Bt Ae wjAd o] FH7bgo] 20% 014 Yd 23 vy on st Z35 kel A
= ool 10% H7FTE, 15% A7FE, 20% 7@7}% 25% H7bE 2 30% HIME £o=
22 A3 FAsnh mide]l 59 TS B4% 2R wido] 20% H b
25% H7FF7F FEHFAA 7 22 A4S Ao, FojH tig Frke wA ol
15% °’¢ H7FTEA F& AZEE FAsArh A7l dig TFH HrldMs
Aol 25% HZFF, 20% HI7FT, 15% H7M, 10% HA7FF 2 30% AT £22 =4
UEb T o] Fell et T HrF A7 wjAdo] 10% 7@7}%@4 a7t 74 &
Fatgled, sAe] 20% H7b} 25% HIFFAME F2 AZEE FAd5HTh

J1z

o

£ 15 83 wjdel= #A5%7 27

m Aol A 7FE (%) 0 10 15 20 25 30

A 4.56¢" 4.78¢ 5.44bc 7.00a 6.33b 6.11b
H 5.67a 5.00ab 5.33ab 4.44c 4.67c 4.44c

o 3| = 3F 3.33d 4.78c 5.44ab 5.44ab 6.00a 5.33b
=39 4.50c 4.89ab 5.38a 4.94ab 5.34a 4.88b
Aok 6.44a 6.11a 5.78ab 5.22bc 5.56ab 4.67c
=l 5} 5.33bc 6.22a 6.33a 5.67b 6.22a 4.78¢

s AT 4.67c 6.00a 5.78b 5.11bc 6.00a 4.67c
LIkl 6.33a 5.89ab 6.00a 5.22bc 5.33bc 4.89c
=3t 5.69ab 6.05a 5.97a 5.30ab 5.28ab 4.75¢
Hoge 6.56b 6.56b 6.44b 7.00a 7.00a 5.89¢

2t Eo7 6.33ab 5.78¢ 6.56a 6.22ab 6.33ab 6.22ab
=3t 6.45a 6.17ab 6.50a 6.61a 6.67a 6.05¢c

Mz 5.78b 6.00a 5.67b 5.89ab 5.90ab 4.44c

YSame letters with in the rows are not significant p<0.05 by Duncan’s multiple range test.
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