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uto|3 =902 BHof ofF nhs SH AN FExH HE 3 SA

=& MAE(microwave-assisted extraction) el olste] B 30% < g2 o 509
Aed-gs F=32 2 54 vlasgleh vigaf zk gofe] £ 1: 268 &of ol
ol =g ol B FOWE 7—7(7—} 5—‘?’— 2 208 Fot 23 vt 2oy d F42 50%
NEBSZ 208 59 F5F ol 141%2 7F Eten polyphenol 3= 2=
208 Fot &9 AL} 5790mg9/F' 7 Be @S v ARFggeE &
o @ wEng t;r}r%kg w2 0E 7 FEF FE2E0] JrJr 32.7% % vlhs 1gF
134pmoles® 713 &4 Yewth zk &oe ths) 208 %
o A 8‘?4 Tt AdetEA ml2daa s AAFeabg o

3}

7}2‘311““)%% 2 B Pase A%E Jegidd AAE AT B 2350 A% &
= BFE yegdiflen FEA0 dEistd ZAs 0 A3 sdARE AasE A
S GeEhl e 2 Sl tiE 55 4TS xAG Aa B FEE0 71 ga
2L AYE Ygdgdom 30% A EE FEE) A O)EL F2AEE gL 1
shliich =38 7 22 EES 37CA 1097 AgEwa 248 Ang 235 B
23 & F2Eo duE F2ER0 d455] ®Wol AFBHQ0H 0.1% cysteine 3
7t #2350 A9 £2E9 A4 ¥ 489S Jehdigd sy 23222 &
Ze T 0.1% cysteine2 A7l HAISF A BTy FZE7] Ad Brbsle A7)
25 AA &77F Falshd )
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[(P-2]
zhe| ghAlM = AlO{ R HYHZ 2|8 marker2 Al Hydrocarbon® &4

Zo] HFARAY Ao B 932 99 marker®4 hydrocarbon® Y 4 fieAE A
EZEgnh. wAbd 2ARR A FESE hydrocarbon®E EH ST S5,
n-pentane® isopropancl T &M (32, v/VIE AHESIY AWE FEF F flonsil
column chromatography st e, GC-FID # GC/MS E47] ]i hydrocarbon#F%
sreldl At Hydrecarbond £ oleic acid9t linoleic acidZ3E # =% 8-heptadecene.
1,7-hexadecadiene, 6,9-heptadecadiene, 1,7,10-hexadecatriene®] F8 3JFE=H v}
Ay FZAbd ek opel AR hydrocarbonf® s 0.0 kGy o4 FALE A B A
AzHN e, NFAL Aoy A @Rl mg oY E e A E
hydrocarbonf= @ WiE A2 He]z] &} oleic acid®t linoleic acidZHE A4 ¢

7}

‘ﬁ'
hydrocarboni 7} ¥HARY FAle] 8 B8 S 98 marker23 5 7H5sd AARET
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2tz 23 E 28 g uEstd F5, A2 § SolAele g AAEE &
3 Rutaceae)?] A2\ V5 (Zanthoxyium)yel &&= HJgB3Z o8 Ry Az, okg
AfFoz da AHERe] gow, kg A9, 29, ok, FEAZAM AT Hold
Aoz AHFAL o] R 7T HELAZAY FEEE wolv] A8 o=
el 2ydE 2(0)9, HPYeE TR 7 gt sg B A4 oy

T} o}
Z dutd R F R g de A 293 AL 2IYda AgEes
FAAEL dzxs 29944 BE ZETF] A =A e

A el o, 7
oo e Az AL =9, ddolA plucosert D 0.24%9)F 021%, E¥ 9] A
S =Y, SYdM sucrosert ZHE 0.19%9 0.27%2 EA FA-EH Adon, F7)

)
o AL ER9 E2H QM malic acid¥ citric acid F EFH7 BAHYD, O
citric acid?} malic aciddl Y8 A YEbth Abzel Zue] FAgoln =it e
#9| 7% proline, glutamic acid 2.2, &9 %4+ glutamic acid, aspartic acid
Zog FI ¢oldA s proline, glutamic acids 2.2 A Vebwc) 2uEal 248
et 2919 EF9A lnolenic acid?F ZhzZb 15.16%, 9.76%, 8.78% 2 9.20%= 77
A vEbET

rooff 2
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[P-4]
MazeL AatTo st g BT
zren’, alael’, 4715
ZAAdEn SgHEATy '4erdsEd JEags

2 Arractviedes japonica koidz.)® = &3 Compositae) 2 2= FI vd7F 9
or, Aol 3~8cm, HEe] 15~3am AZ B 2 Fols 30~ 100emel 3z, £
7~109<] R o Ho K Ee] 15~20meld e dEI WEE FEEo] AH,
A9, A, ok, e g, g Fd Gt Ao delA Aok mEbd Sy A

£ 7% AEAL Eo 4F 2ARAY oF webe RAsy] AF dBoT 4T
S QAT SShgRe BHE T e 2

=
Al=E o:l

wael At Zhzh 41.6% <k 77%, Z=uulEE 12.82%9) 23.0%, =
%3 32.38% 9} 47.88%, HFE2 17%% 46%2 Jego, 514
= o A ZFEy Kol 40389 ppm¥ 84028 ppm2 = A =4 el
3, FEEe BdFe A4S 2 sucrosest 0.88% 9 3.44%=E 7 = A e
Fr7)abe AarEEel AT tartaric acidst ZFEF 3,848.99 meg2ést 530546 mg% R =
A vebgen, Fgoln =2 ANFe] AP arginine®) 29132 mg%, ANTE
prolinee] 569.79 mg%2 wA YEhdrl
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[P-5]
Al 225 0] Cellulasesf Z x|

Gl 25EH cellulaseE A A57] sty @] yFe

F45led AL ZEAML DEAE Sephadex A-50 o|&33 =z2rvlE2d g
Sephacryl $-200 2 Superose 12 HR 10/30 & o3 mzviE s Ax A£Ho
2 AAE ®BAF vk dAFGEE AdSE g ke gasigen wgdw
= F7HekETh 2849 94, DEAE Sephdex A-50, Sephacryl S-200 2 Superose
12 HR 10/30& A3F ¥|ZH=E Zz 35, 65 208 472 2 85 1lunits/mg protein®)
2ok A HAZFDAY Superose 12 HR 10/302 AZ £9] cellulase®™ ZF Ao H 3§
of 243u] BAHPom, ojufo] #4842 11.8%°] 2t

G, ATA, 749, A9, Ao E, A5 PP
odcista AEGFAS, (HETe, Aty YRA4ATER

l

AFARAS ARBEPEERE A4 A F e, NERSE
b oAddzAz Azse A SRR 4% 2Asanh Aol 3o

THEA

Al Bkad el @é mMaE FEFH fFEotrieitg B4 dn fede 455
TFE A en, A&7 fructose 2.86%, glucose 2.80%, sucrose 2.59%, maltose 1.76%
2 7 =4 L]EP‘xl‘ﬂr FEjeh ] :=4bE 17F 0] A H U™ glutamic acid, aspartic

acid, aspargine, glycine®| 3ol Bt fFElohund F FHE H S Ao A
111.6mg/100g, BFHSA9AM 1015 mg/100gel At olnkdt A= 1950 £
gosaet. FrdESE 4% ZIE hexanol, limone, N-octanol, nonyl aldehyde,
phenyl actealdehyde, beta elemene?| el HFA e,
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[P-7]
Electron Paramagnetic Resonance{EPR) Spectroscopy= 0| 25t
olE8 F&E29 Superoxide Anion Radical > &3

EPR<L ESR(electron spin rescnance) £ dAxladF =
2 AAE e B B TR 24 =3
A AxpdEg SAYE, T4 $EF B YL Tl #F ;"é g 945 T Al'f}r 53, EPR
& free radical®& AF FAY 5 = FAR @ -5 3]
scavenging activity® ZA & wolE spin trapping-& F2 al£317 %‘:} = ’L‘I‘C‘] b2
free radical® DMPQ, PBN 54 spin trap agentZ o|-£5td ¥lud kg radlcali g A 7]
T EPR ¥ E#R S 7, sfA5te] d#e] BE¢UAY radicald 98 ¢ gl whgeld
meps] B odge s sdEs gatsl @84 53] radical AASES A& 95t
spin-trapping®l €18 EPR spectroscopy® ©| €3l tl. Radical source™ =xanthine-xanthine
oxidase ¥t&9l| 2] # spperoxide anion radical(Qz " )Z-, spin trap agent® DMPOE Al&&he] &
Lol FFsE 2 AR, 9EHY FEELE gET v ole(~5% Ad), WEge(~
25% A#) 2 EFEE(~60% A &£o2 2E& DMPO- 0 signal intensityS WElIE R
RIEgyE FEEL s, ¢xE 8535F ¢22 EPR sgnal intensity® A8 &gk
Supercxide anion radical?] A4S S4Hoz2 HHT AoR 7ldEs ¥EHYY EFE2E2S
0.021(~38% A &), 0.033(~44% AH&H), 0.126(~60% A pe/he 2 X7l ZAEFE DMP
0-0:" g% Adstyey. =9 7129 439 radical AA 5L vladh 43 49 P
31491 BHAY BHTY: superoxide anion radical® E34 e 2 dsts £ada, vit C= =Y
o AHEAE el 2555 S BHA, BHT Bl 453 vt CRdbe g4 22 44
A7E JeEdded 26 ARE vit Ce £33 AAE L-ascorbie acidel ¥, B2
& a 7hA] AEEC] EAH] 9FE EFE A AL peke] B oo RsHdy &3
superoxide anion radical®] 44 AAE AHSAYG 0, 2 EdHoz XFEE radical
scavengerZ2] ARrFeAe] =& Aaz AIbdoh

rLﬁN' —N
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[P-8]
Chemiluminescence Assays Ol 8¢t dlEd| FE£2 Hydroxyl
Radical ® AH &3}

173 9o ot L

—

Hydroxyl radical®] o3l ¥1g
435t O S UMD H 55 ¢} ¥Exd o2 chemiluminescence® =
S 2 43y, 4 e REdA dqEE deEs o %%‘-%% TOoR
chemiluminescence intensity”t 7438511, B8 EFESERUE Yo BFEE
A5 @& chemuluminescence intensityE WeERN YT Hydroxyl radicalel o sle
=2 AATE Ve 2FEES 71E9 A vln - BAg A5 g ERE
< BHT 2ot @49, BHA®N S 48 232 e, vitamin C RdE o}

F2z8 A ads 534327 Fenton LS o
I =
= =5

& W2 radical A TS HEGIT. DEALY EFEEL FEA ddFem
chemiluminescence intensitys ZAA|Z3, FFFES ¢35 R ez Ee sy
He 4 BRIBME Herg 2 01]13:‘_]0]%11121] OB, FRREE WAL EEF o=

=
W2 chemiluminescence intensityE UEIURT 35 B8 L & B R
D554 FL intensitys WERAQ T, 2E B59 saslA e AHsS ulwse o
o it FaEAE 29 AMSH = vitamin C8HE FAFSE E9E B o] A
Hz e 9299 EFEEF EEHEL hydroxyl radical® EFF oz 23
At radical 44 AAE A ete Aoz AzbHT)
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[P-9]
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el
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FAE 094, 028, 2R
- o1 E ] . - - =
Adoigu EFYS, A FFGAY BFATA,

g4 Au) F A @9E FrQd $£9 41559 HE Fug] AxAS FHw
Ao ura gky) gEe wigE F:AG A stk Al 20l £& Ffeled
1AZE 3tz & 55 Aze JEdE 24 AAE ol E&ked 102, 208, 30
oA 3g F Eele A Fr] AEe FE5L GO/MSE AREEY] 2
7 - eAsigoh #HAW Ale] wel g &Y AEe AR A4, A A
nowEgle] el Zrlut lgled, 08 AN sdEs o FHE SrhEdh
49 41589 AL 108 FrAlele 1780 B o) 308 FiAldE 30F
o] ¥E|lHe] Azkdw w4 AR Aoyt dfNew, 53] furane] TH2 208
AYEA RE 2 3-dihydrobenzofurang] HA o= &) 4@g g A7t dile
o, acidF 9 A% 308 FHWrA hexadecancic acid®] ko] A3 Fr7hsiich 30
£ F Awg Sve] AT @7 AEL £Y4163eA 31F, FAEAEAE

30F0] B - BAHYT 94155 acid¥, aldehyde®, alcohold, furan,
hydrocarbon® ] o2 1 ko] @atm, FALZ4E aldehyde®, alcoholy, acid
&, ketone®, hydrocarbon, furant ] oz Fol il gy, ol=igt 4
#Fz Hw A T 208E5E 308 Aleld A 2 Huod g7 Ao A4
22 Fostach
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FiE 8 QIERGE gol AHLS ol 4L FEAL 9
39z wmd gl f8 Ao glold WAAHAAL BE zm = ]
Adstcd QoA Mg Bl #3 AQ Zdelq B ol ge Fa grk o)
# BAS Addy, £EHY A4 9T #F e Ade wosel fE
AAAEE Vet A5E AFes] A STF FHAN AN £FE UF
Axpeln A% 213 B FA AgE 2SI

AN WAL QE EFIE ST WA ATIUA 20 TR 109T

FFPR, FR, AR, pH, texture, WA, Fg&H 59 Fodsty FA5 AT
‘i‘ii}% ZA4sAt AAAA FEGFS AT Ag nPEY FFoz AR, A

= TRz 2547 H4s 0IN-NaOHE FAsts Hdoz Texture: ©FFE
Ax3%3eme ©¥E AE Texture Analyzer{TA-XT2, Stable Micro Systems,
Haslemere, England)® &4 23330l TPA testZ AAd g o, dd#ladL Kjeldahl
Wo2FEss £2H 10 g2 15 ml conc-HNOz 2.2 78] AlA J38 & FH/HT=F
o] &3] 50 mlE H&std AA (AAEFRFEANE o] &3y BHEAT ALY O%
L, £5F5 10 g Stomach bagel ¥ HId 01% peptoneE 90 ml 7|8t
Stomachero) A 28 Eot F:4238 Al °“.'i & 0.1% peptoned o]&F A ‘ﬁi
g & plate count agar A d =@sle] 37T incubatordl X 24413 wisk &

3.‘7‘q B3 o, ;‘Jl"c]'ﬂ?']‘ 5o #AFH fAgE dolrr) s FHd JH"*‘:OH?]
AA k] otz AlRE FAAsT Ag 2 YAE 9EdHeR BFrleES

4»@40‘

odh 32 —15‘1
e St -|1I
mﬂi

T lo

gae 2 Wae dou, ARV 5o 47 gass A% vEdd
G Ad & 7H bﬂﬁ}:’} 9la, pHE 97+ stk

pringiness®] 3717 % @A} A7 = 2 s gt gl AarEl
A 2 Wge Sifzi%} ZM 71z % okzbe) zha RS vEqdd. 3%
As®t Hgx A7 Wl d&57 %k'r Sn, Pb, Cd, Ni, CuF< ¢ z
1o} 21#X<2 3ppmel ¥lFH oh¢ & & dedidn, 4373 & FE2 f
o AF 713 F E2FS 94 & AsE 31%13, 1094 logaho.® 2.37 cfu/em’3Hg
veldel BE A€ AR o/ 6-7 Wold = vlxA Rac #%5H JEw
w AF /|7F Bek T WE gle] FEE S Aoz Jend

S¥RE 5CAM 109 T4 AF 71 F 2AH B g Exo] &
MEs} g3, #EEA AR g Rew Jeht 4 $8%d «F5E 5C ¥
o] AW o)FolA uf 2-3U9l AFS FE7IVE A4S 674 A= FE]
e AR E Fegle Aoz YzHEch

o
H

ro b rlr S R S A ﬂilﬁi
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[P-11]
oM 3t Methyl Bromide XM2lzF 22| sl SHH 2 o|ststx ZHof

ojx|= A&

T 7hE] sE Apdw S A ERez Hil g AlEwrEel methyl
bromide (MeBr} =&} Zreld A didte 2Faase) Ead #AAR o)z eH
EAZ vastget, AMRe dubgR e 8 13% WA 965%, 2A 07% 5 ol|

o S A 8o FlEl #EE Euitu] (Callosobruchus chinensis Linne)® %7 % ¢
o # Fof Bl BupEre §F 2 4Fe g A2 ad A¥daA MeBr A
g7 A AFERE 40 gAadn Aok Al 9% Alg AT E FFe A
e 1Y Fel 1 kGy ol gg ZAFFAA 1009 749 AHERS Jehgglcl A2
Aeole A= F 10de] AFIHAMEE 3 kGyolde ZAF A 100%2] A& F
E Ho FHn 4% HEE 29 2L 10 kGy 7412 gelbds T A e
z27e & Atelzt glzlent 20, 30 kGyel 2 HF FAFOME S8 %7 AEY
o 2kt 24 S Bl Aplake) #f-ae] d Aty 62~70% s dEAEEA
2] ®57t 9190k Phenol 38 5 kGy7tAle 719 WErr glasl A% otz A
A FIFG I 30 kGyoll Al di2FEG daddn, F5AdFdE 24 S71H 9
k. TBAZF=E A& %9 25 kGy7hAE 718 WaErt glglon) =A@ mel 27}
Bz AEolda, FEAZTE 10 kGy A FELE & #HE HAForh 71AF
Aee Fobd 2AL A3 Fobe met dxe Zast A 9 FAaxe] Zr7 A4
o] gl 10 kGyold ZAFFeI Mz HetaQl MA7t 3 o|deg Fd 2= HEY
AEE B3, FE2Aa]7E 1 AEe Azz=4 25 (stight) =59 W2 7/14%
ot w3 A E8e JEE e AN FIMESE digaer FrEJ o
FEAYFE i 22590 BUF FHE mAMF =il el ANHew
7o FEARFAAE dazTe AL sy g =34 &5 pH WE
= 25 kGy7HA = diETek Aok fid et 2oo)be] HaEkd e pH ghel EolAlE
FEollen FSAYUTE M &2 T YERUATE F8 colnxate] ke zAb
Ake] FIHEFE FrtsE AgE Bgoy, ESAETe 288 gastgh
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[P-12]
Zok4i 2t Methyl Bromide & 2|7F Alzte] &t& 2 Se|x FH S Hoj
o|x]&= &

Azl AEaE AAENHEE A72 532 E 43 WYY methyl bromide (MeBr)
Haleh #ebd ZALZIE ) dlEbe AFasaet Eed F4AEAE vlusdnh A
Hag 3 3¢ @Aubelgol (Tetranvchus urticae Koch)®d A&l (Panonychus
ulmi Koch)e MeBr % AE24 471 AFEHE 2ok dubd =459 9
A2EdE 3 kGydAE A" F 1797 10099 wHAHERE GEdeey, 1--2
kGy ®HHelA = A £ 148 Fd $#74 de3adsE 24 A Alse &3
FAEL AFoA MeBr F53 Feld Ao Arle 5 AZHoeE A2 (0
1T 240 A= Aded T AHzlsle o] FHE5E4d ff aagFefdv. 2 4
T HEg AadA ESAEHTE AAvIGe] BuEeE: REge] SIEE e 05
2] kGy #abE ZARA A E AL B9 Fusr Al HAl gk #1E5E4 sl
o] A& A% 40¥ 0] 7‘74}401’- ﬁzfﬂﬂ??} Fabid w7t el fro Al Aol & vpERY
S, 409 AAE Ak A , HE ZE 90 o Fo wAstRoy LA
*4314} Fa A 31:5“’111‘14 FHd §P‘ Ag7) ko] A E 254 gt A%E
BEd Aty Axes BE Aol X7 g 733’—}1-?% = Ed
el m, A AT fEe] Feo] o Ads & F
A ohd A Aty Axs BE A TodA A4 90%1‘3]
78k HEHS BEth a9 ZAR A a3 A3 409 AW F A AE
TelAq Az Ze AFgs gt & 24dFdss 2 (1)7F =33 MeBr A<
T #Arpd 2AFET A 22 ”“EE el i) #ae] AR (ays BE A
Tol A BUstA AZdsrt SUHESE foi 49 pAEAAE Bk A
(AEYE &AM Fo] F71grs #dadle FF9S velddds, E5A8T B Fas
At Adderr AHgd w2t 2 ety R eE Frbeges, 53 MeBr
HE| e AAE7 R ZHEe] H9kx, 3 kGy BAMFelAE R duge T
of vif ZEE 4 T D FE T 409 AF F A At ME izt v e
05 kGy, MeBr, 1 kGy B 2 kGy #o2 R 2] o4 ‘Qoﬂ’\l‘g & g arh o
v A Fele 27 05 kGy EAMTE A 60Y o FRE ZHH e o
ZoAEA deiwten ezl AT FE Aol WEst gl "dkdez B ow 42 (0
+1C)elA 1209 AAd AbgteliA EFA T ey wAg dF@de] i et
A deojd Wk 1 kGy o] 8te] @Avpid F:AbE AMFE] EA FEE vlud g A
B = “IQT'R]-S}'m)‘-] gz AEEIE AE F g Aoz ANEHY, 2 kGy o4 7
b ZARE AL BEE FHE ASA7E Ho2 JETh
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Moldwdel BelE22 Holeh delo M=z ¥ FZHSH
1%, A7ie), #A 4
ARRE Y7149
nelel Nolf WL Ryl A ARsn BAR HolgH

sl BoliEs AEeea, o] B
HRL Hrbg 715 Aw AAE 2 rhr A 2 EEsAE PJEﬁ]-?{;lE}-,
27 £A4(325 mesh)sk

HEE EH0.259mm screen) 3L 35571
2 254 Ay BEg A= 4 9k
ZEHE ey ' F7ret whEe] AAHE B (459 o) flon, 4zl

i7h BF R Wgoy) aghe 4% naE #7 FEA 34955 wehyd
] e v 2w oM 9484,

34, A, AEAAE Fich =g FE 2ElR Hrleed 28 F 9 yoE FAn T
o Er} Fol mg|dde] offt oo @EAA AdE 209 #AY FEsigch

Aol df A3 Bl 20 S 248 Adss] 94 AsES AEH012mm screen)FHA
L, B Es Heol Az As2e HAssy SeE Az A AEdEie g =
F-9] AE= Hgrt glrled A 9 Lakt bt TFASHE T afhS S5k

X! A7t

o AsE AR =59 9 & 2 e ey FEAE sSee HEdE A8
# 2E g4l dxTac T4 Frstach T5e 29 ® Ryt R AU 2 A8
slo) =iy Aoyt gllent w49 13% 2R Aled S5t FEsek

5ol E}E el 8RS Sl &
A 2

] Lo E} o'rr""ﬂ
HErAdH g FsEE 20% HrlgE W =z

4R BE T4 27 F FAAA AR, A, ARAL FArbwel FARA G2

oh} 3%l 4 }—ﬂo}f Fojgon FIHAL 47 FaHdn AL R FAAYLH @
e 15% A7HTE AGHT WL FFold 2o & A Fad o AU 9
we wA ggont zam o 4g BAGel EEES ARSM BEe 30% AU AD
¥t

ol AxzE HoHFHs RARE Hrbste #Y ASge 24 9 #Fo] vl Hold
#F ZFE A=TE AL 5 Uk
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[P-15]
ajols M =A SHUAE st S22 53

nEE pded A7 AFEHE JF " GFF F orhgeld AEgAeA ndrs
£ AEZE F9 ZW¥(green pigment)e] FAETT. o)A L AnAAA BEAAE ulm
o FEA oA il Fad B gEFE 2 AR RAE § = d33 949
o] BRI, ol wel Eage e folyn W xue UxE & gles
wg sddoe s A 9 2 dvtse 4AFE Fldslat st

bz S 9AL FHEy] Y& A FE el A, d@x el
AMal @ gopa(A g E) vES AL20E5T), AL0T), CAO: 3% CO: 5%)7 %
oz 5/ A ¥ FHAduie g Axdle AL Hgsidd SETHE F2AESY R,
= A2 Y3 oA 2= gdnts AFH EFARV)E 40T, 3T, 0TAA Al
e HYatel o a9 AAsged, e HEd 12 vise FANAINE AL
St

A vpge gty AFA Sl abx|zhe] Aoy AHglew A4S 2 CA
AgleE A8 HASA Fet ALAHAE vEd MR SolH o g T s 4
AL A = 9sld

ofof we} mwl el M3t [ g viEe 59 wie g =dd HA e
HeozA s2Aag Ade 0TAM 7¢ 2 3BTAA 393 HaP viscdA o)
29t B8 0CAAE 143 He2A] 5He agxoez WA & 4 94t

EyA g Aol E

.
2 dnh Aalgko] #S 40T, 19 AEsk FREAA  F o)

ult] :?-,j.
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[P-16]
ZH NS Hel Y Axdto]l e 4o muHME - FT Hel

Jete” Mds AEg, T3

s A& 3e)

AZHorw Zie] AxA AEExn 9le sulfites AAEFZE Fold|Ia} cysteind
ascorbic acid, citric acid, oxalic acidE& A8sle] 27 AzxFe ZUdE 2 FHE

7 &gl g 4 ascorbic acid, citric acid, oxalic acid ¢ F714F 1% ©4H
e LN cystein 100ppmel]l 3087 AT F 30-33C EFAEUET 10T
AdAzib o2 o] 12hr, 24hr A=} FHS FHSAD EF
Brol Lghe] Mals 1% oxalic acid & 77 747 3HA Jelgten FEugte AE
T3re] & Aol gl et 1% oxalic acid ATl Aol Mt 7 F A Gebskoh
1 EFG7| 4R RE AT g 2B$, ascorbic acid? oxalic acid®] =% g 57T
Lzte] Ws7 74 42 Aoz yeiyton FEals Ay ke alolE & 4 §l
th Addze F§, AT FEHHG ] Aol vehdA @rdoew 1% oxalic acid
A7t dFAze A5 vFrAE A=zl Lake west A3 e A1 ¢
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Fresh—cut 2l 72 ZHA A X2lsdt

w9t ey, A, FEE

AEete 4FFHe

Fresh-cut #A 79 ZHANA He T A4 & 4936 gade} 4088 2418
vk Ab, i, £, AZE AH, dr3), ddste] Z2aAs] g9d 527 dipping #7
& Azl 7 29E ZdEdl v TAEle] 4T WARHE g 2Asade
A7 kel w2 Lke] WEE ZAlete] ALz 2 Jerdfigdd. gd i AsA=

1% ascorbic acid, 1% citric acid, 0.5% oxalic acid, 1% sodium chloride, 0.1%
Cfsfsteine—.% A e g A 7‘]%}7]7}‘)‘] wrt Lgke] WAgte] zpel7t ARk 2 F Al A

£ 05% oxalic acid, ¥, $-4& 0.1% cysteinec| Lkl W37l 713 A LPE]-‘-} Z
Eﬂ_zﬂ“ﬂ B Y95 E ® F ‘”‘”C} & Ao A5 0.56% oxalic acid # F 7‘1"}
71Zk0] 712 Ibgo] A BA Litol ZA WaEsidg. dd ZEAsAE &
et 1% AA + 01% cysteine, 1% C.A + 01% cysteine, 1% AA + 1% CA +
0.1% cysteine, 1% AA + 1% C.A + 1% sodium chloride® A a]3 A3 gdx o+
ef wipgrbR = Al o] Haghel] mel Lk ®slel] Abelrt Azv o £ AMRE 1%
AA + 1% CA + 01% cysteine, W, +9& 1% CA + 01% cysteine, 92 1%
AA + 1% CA + 1% sodium chloride A7} Lkl HEsL HA ey 4734
Frol FARAael FEUse AR ForEsE FH0AV =4 vElbgey,
2 A A Ao B2 FojRbe vER @skd 2y ARl 05% oxalic acid
= AFst As H59 £Fo] FAR Fdo] WA Hol uh} FHEIFL7F DA
e}
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AFE sAseel 754 A% AAZ AW ARAE 2o B

1 gel Yasith
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[P-20]
Effect on Growth of Soybean Sprouts under the Temperature Control of
Cultivation and Water Supply

Sun-Lim Kim', Jong-Jin Hwangl. Young—Koo Son, Jin Song, Keum-Yong Park and
Kwang-Soo Chai®

National Crop Experiment Station, RDA,

"Rural Development Administration, Research Mangement Bureau, RDA,

“Dept. of Food Sci. & Tech,, Yeungnam Univ.

Six soybean wvarieties Including recommended wariety. local and introduced
cultivar were investigated the effect on the growth of soybean sprouts under the various
termperature control of cultivation and water supply, and to develope the cultivation methods
for the production of clean soybean sprouts. The highest Internal temperature of cultural
vessels was recorded at b days old soybean sprouts, and the temperature was increased up
to 95T as the water spraving time was elapsed. Germination speed, whole length,
hypocoty! length and vield of soybean sprouts were increased at the high cultivation
temperature condition (%5 and 307C), and the sprouts’ rotting was started in 5 days old
soybean sprouts, but not observed at 17T and 20C cultivation condition. The yield and
characteristics of sovbean sprouts was more affected by the cultivation temperature than the
ltemperature of suppling water. The 20C was recommended as an adequate temperature
of eultivation and supplyving water, respectively, for the scybean sprouts cultivation.
However the hypocotyl/whole length ratio of soyvbean sprouis producted under the
recommended temperature condition was below than 50%.
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[P-21]
Effect on the Growth of Soybean Sprouts According to the Various Water
Supply Control

Sun-Lim Kim", Jin Song, Jung—choon Song, Jong-Jin I—Iwang;1 and Han-sun Hur
National Crop Experiment Station, RDA,
"Rural Development Admimstration, Research Mangernent Bureau, RDA

This study was conducted to Investigate the effect on the growth of soybean sprouts

under cortral of various water supply, and to develope the cultivation methods for the
production of clean soybean sprouts. The vield and characteristics of soybean sprouts was
more affected by the water supply interval(howrs) than the quantity of supplying
water{minutes). However, the hypocotyl/whole length ratio of soybean sprouts was more
affecied by the quantity of supplying water than the yield, whole length and hypocotyl
length of soybean sprouts. The hypocotyl/whole length ratio of sovbean sprouts was
increased about 556326 under the control of Zhrs—4min water supply, and about 57% under
the confrol of dhrs—4min water supply, respectively. The ¢ - naphtbylamin oxidation
activity was tested on the soybean sprouts under control of the various interval and
quantity of water supply. The & -naphthylamin oxidation activity was decreased after
7 days of germination, and the activity of cotyledon removed soybean sprouts was
lower than that of intact soybean sprouts. The @ -naphthylamin oxidation activity
had the significant quadratic regression with the yield, whole length, hypocotyl length
and hypocotyl/whole length ratio. Hardness and chewiness of the boiled soyhean sprouts was
more improved by 2 hrs—4min and 4 hrs—4min water supply than those of others water
supply controls.
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2 AU Agete A4 F F45A WEE 4
Axgrh #AZ 7 AZ2HE 2F57 3¢ =47 W o2 polyolefindl F314 2 E(PE,
PP)-& o] 8% passive MAP, 202 0/10% COybalance Ny E£%7]42 £YF active
MAP, 97ke] ¢ 4% moderate vacuum packaging (MVP), ethylene
scavenging sachet® T3t MAP T2 WHoz dd dizE 2% ¥FSo 10T
of AastwA A2, T, NT FY olFsry ¥, v g, 24T T 1)
AE YaE FHs T A ¢ AP AEE I3 EA A2AY F FE
gAE EHEET HE 0 FET EAEEd #Age] o 2% YR FAFHU e,
A CO 528 A% 149 o|F PP EAT71 oF 6% HeZA 4~5%F A5 o2
EAFES wlE oA A eyt AAFE gie A3 149 olF ethylene
scavenging sachet ¥H 71 oF 32651 Ao w8 =2 oAM= of 2% o]
2 FAFP e, 4 Asld oMy FHE AelE TEY o fldth nAdE S

e 9 AP BT HFA &7 PP 3E =AFS oha =3m MVP 2377 oha
A eyt ot Aa 149 ol Fo| = ERHEE Fo]d9 zpe]E TR F gt
A FRAHI A 9o AF 28dF FHo] TR w2 H AZE MVP 2477}

o 3%0] Zrbatdol} 02 EA4TE 20~40% SFow JERT oeld ARE B
g2 MVP7E v dimte] FHGAN 7B ey 2 dg #@eldw & glnich
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Bagol Tas Fa BEF difeind Hge 543 A%h7] 43 Rhizopus

o] Tof olajy Ra WAy He ABolr FIF TEFGo] oA EAHA

o] Habgo) Walw 1 ggel ela 2 2 Rl ulEe] wAHr] 4k

4 Aol ngYso] fE713be] @orA B

see] Ak F2 Bl AERA drRE HATAAE BFV)

AARA e BRS AT AL FUAADL Gk wEkA B
1] a

ABARE Bgol "Itz Ara oW EEg zhzh AHE 3 AEsd g2
0TS AL 5T B CAZHOEZ CO; 3%, O 1%1A4 247 Ageden T34 AH
o2l Yzgs R¥xAogily 00Bmm A LDPE(Low Density Polyethylene)d & 3 7]
=2 wazoz dgk 2 3732 " CPP(cast polyproplylene) ™ o8 ¥AA e ste b
7hel Lo AFSHA TEHHA CO: 2 CHy HA4FSE S48 n FEZAR
= AR 9E, 4, Ae 58 44 2L

Beaol Adadd FFo zEidde 42d4E 894 40mVke/hr 2 F7HH H
3t AL AE 10mlke/hr o182 AS AAHAYT Bgol d2AAE AdA d=k
Wale 53 1493y F4estd 3097u/gke 74A FUFE A vlEte) AEolME 124
wig/hr 2 BAA wAEdch e d4se PE 2 sFAd L34 2R a9
# T d)a) EAA] A F7 @k CA AAMNHRYLE @it Bgol Akx
A R ge AFLdAE 62 o]F, ALoME MY o] E£RE etk Eo) mY F52
FEOP L A2 1978 Fasegn AedAs 1394 s dsdide]l 29
= g Fhe AedAE sdA Fsstded Histe] AL A= 8UA
03 Aes mach A9 % gAE] AL FE Aot gl Heok 7
W EFo] Rufe JedAe 4¥olm, A& 71%A FRAS 169 o) FFH
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vz Auidsrt Sk wll BEEAE, S %cﬂl oA It FEe whE 8
F Q3 EAACGEY A E) A 2 ““ﬂ%ji Z AT EdHE 9 S 2%
H#H2 Sdumna B AW—% Tl aF ok,
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g pgEY 718 xﬂ?%f&-ﬁr g AA Y BEldw AE s FIE ke
L A AAEFTeE 104E drAAEET dHE e 38z AFEFAA
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o] % 1097k o) AF 5l A2 AAF A

Sof R AEe FEPriEo 107F BEsle I8 nilz Z@3gen de}
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dlA 60Y ol F, 2= 90 ol Fd FAHI FIMEE A%E BY
om AHF HHA e Aot Aoy dAFT e 2 A2 wlopge] 7R

FTRHALEL F2AMA 60d7A A 2elHE 300177}7\1 FAT 2718 ERoH A
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F AEAL) AEey 558 MAHTAAE A7 150d
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50 ool 26T FZeAA 0T F=7pA ZHstAE o1 sk dFARFEAT £
A A E QA& md 2 g% vAA wgtes AEE 2ARITE H

- i
A Azl 2B EF2 AT ZEEFC shEEch. WA wWEe] Ay A
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[P-40]
The Optimum Controlled Atmosphere Storage Conditions of
"Tsugaru’ Apples

Hun-Sik Chung”, Hyun-Dong Lee, 1\‘Sung—"foul Kim,
*‘Hun~Chul Lee, 1Hye*Seung Jeong, 1Jong~Uck Chol

Postharvest Technology Research Institute, Kyungpook Natiomal University
1Department of Food Science & Technology, Kyungpook National University

Apples "Tsugaru’ were stored under 126 Os+1%6 COz 126 O2+3% CQO, 3% O3+1%
CQgz, 3% 0z+3% COz and air at 0T, 90--952 relative humidity for 1, 2, 3 and &
months. The ethylene production, quality characteristics and storage injury of apples
were  examined  after storage.  Soluble  solid  and  subjective  quality
characteristics{flavor, juiciness and sweetess) were not affected by CA conditions.
However the ethyvlene production and the incidence of bitter pit injury during
storage were more reduced by 1% Oe+1%6 to 3% COz than 3% O2+1% to 3% COq,
Flesh firmness, titratable acidity and subjective guality characteristics(hardness,
tartness and overall acceptability) revealed the higher levels in apples stored for 5
months under 1% Oz atmospheres than 3% O: atmospheres regardless COg
concentrations. These results indicate that the optimum storage atmosphere for long
term CA storage of Korean "Tsugari’ apples is 196 O+l ~3% CQOs
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[P-41]
Development of robust Calibration for Determination Apple
Sweelness using Near Infrared Spectroscopy

Mi Ryeong Sohn” and Rae Kwang Cho
Prept. of Agrcultural Chemistry. Kyungpook National Unmiversity, Taegu, Korea

The sweetnesst “Brix) of fruit is the main quality factor contributing to the Fruit
taste. The brix of the apple fruit can be measured non-destructively by near
nfrared(NIR) spectroscopy, allowing the sweetness grading of individual apple fruit.
However, the fruit quality influence of various factors such as growing location,
praducing year, variety and harvest time etc., accordingly the robust NIR calibration
is required. In thizs experimental results are presented influence of two variations
such as growing location and producing vear of apple fruit in establishing of
calibrations for sweetness, and developed a stable and highly accurate calibration.

Apple friat{Fuji) was collected every vear from 1995 to 1997 from 3 diflerent
growing location{Andong, Youngchun and Chungsong) of Kyungpook in Karea. NIR
reflectance spectra of apple fruit were scarmed in wavelength range of 1100~
2500nm wusing an InfraAlyzer 500C{Bran+Luebbe). The multiple linear regression and
stepwise was carried out between the NIR raw spectra and the brix measured by
refractometer to select the best regression eguations.

Calibrations for sweetness of apple fruit were not transferable across growing
location. A combined calibration(data of three growing locations) predicted
reasonable well against a population set drawn from zll growing locations(SEP =
0.69, Bias = -0.075). Calibrations for sweetness( “Brix) of apple fruit having same
growing location but different producing vears were not also transferable across
producing year. A combined calibration(data of three producing vears) predicted
reasonable well against a population set drawn from all growing locations(SEP =
053, Bias = 0004). When the calibration using combined apple fruits having
different growing locations and producing vears was developed, it was possible to
abtain a stgble and accurate equation for two variations(R = 0.93, SEP = (.56).
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THALY Ads AL 1T 85-~95%9 ¥e FEZ gHEm o A0 &
ol Zar WiFe A=E st Uk B ATdide SR AR skFoin Al
ol FE54d vA= Fakel Fate] ZAbstge™ Ade A£3 GEoHAL AR
AFA AHG LHAGoA AE Ao B3N T FEY AFLS HAgs &
28 FAA 3cem, A AA 15 cm, AR 2ol 3 emel AEE A8y dEZARE A8
2 ARG @ dxs 57, $7IMER. AxAdE FAEY dE dEARNE
o] &5t Ez-E 40T, 607C, 80T, ¥FH52 1 m/s2 2dee] FEIFR 6% (dry
basis)7t7 Az Fezde 2437 5] 239§ H(12-~-93% RH)E A&
staoen A7 AR FAE FAHY FH5542 A9

93% RHZ UM AZLE 40T B¢ B30 AEFE2gFe2a 7o)
54.51%(dry basis), 64 hre]lHem Ax2X 60T #$odE 37.39% (dry basis), 72
hr, Ax2= 80T Y HAFAE 3490% (dry basis), 88 hre® ZAFUC 5% RHZE
AdAE A2xe2E 40T 4 Hyds-idwy Jyds-gdad=grlzte] 2931% (dry
basis), 40 hrejglen FZEE 60T Y AFodT 25.82% (dry basis), 52 hr, A%<

6 hro =

R0Te AN+ 2459% (dry basis), 5 ZA35E g AFx FEelu Ay A7
F HEFEEFLE 57 2E2TE TR E49E SERBAAE Ax2Er =
zk ‘].
i wi
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gSolu{Me] Mo ol HFUEF9 A

0

Az L&) F&o] FFolnsle] Asd vz QIS F ALY fEld A8 A
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PR FEEHg AE 2o FEEH] %7t

17 A 2R, AFARAE A
Ao 200 ALOZ GEHAG. A5 AHE ADIF G350l L a b
2R3 m gzgale sl ARE e g
05 m/sol el £EEAY A=A 40T 2% 40 hr, 6002 2¢ 20 hr 80C4

A+ 8 hr A=A RS 8% =Edlen, AERS 40TY F$ 975 60T
7

A4 2144, B0CH A9 36847 SHEHAY @EAFFE Im /fsdlH 222 AW A
AlZHe 40T 9] 7S 36 hr, 60T Y %T 16 hr, 80C¢] #¢ 8 hr, ABZE 40T9 4
2- 1487, 60T ﬁ 7- 2303, 80T A4 4774019le9, 15m /sol M £xx7E #1=
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8% Z2atglon), AEFR 40T 2% 1596 60TY A% 27.29, 801 A% 51.79
2 ZFHQC ARNDL AZLEe] s d3e] v 2 Ao L]rE}biRrﬁ 4o
F7E AxAIME wga, dlxz2Tes AEA(AEYE A22xr) 5855, 550 W
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[P-45]
Studies on Lactic Acid Fermeniation of Soy—milk Extracted from
Soybean Sprouts of Lipoxygenase Lacking Cultivar "Jinpeumkong”

Young-Koo Son’, Ki-Jong Kim, Jong-Rok Scn, Jin Song,

Sun-Lim Kim, Jong-Jin HWangl

National Crop Experiment Station, RD.A, "Rural Development Administration, Research
Mangement Bureau,

This study was performed io test the possibility of the development and
production of soy yvoghurt from sovbean sprouts of Jinpeumn kong which is newely
developed korean soybean cultivar lacking on lipoxygenase T2 and La
The physicochemical characteristics and processing properties of the soy  voghurt.
fermentation product from the extract of 3 days old soybean sprouts of Jinpeum kong,
were tested and compared with those of Danbezk kong (high protein and lipoxygenase
active soybean cultivar) and SMP milk. The pH of the fermented soybean sprout
extracts o Jinpeum kong was lower than that of Danbeak kong. The viable cell counts
of Danbeak kong was high(7.0%10°CFU/ng) on the soy voghurt made from 4 days old
soybean sprouts, but that of Jinpeum kong was high(5.6 X 10°CFU/mt) on the 3days old
sovhean sprouts.

However the quality of Jinpeum kong voghurt made from 4 davs and more old
soybean sprouts were poor mainly because the viscosity increasing and the color
darkening, The vitamin C content of Jimpeum kong yoghurt was 25.9mg%, and free
sigars and organic acid contents were equal to those of SMP milk, further the
Jinpeum kong voghurt was low in beany flavor and fair in sensory evaluation.
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=22l (Polygonatum odoratum var. plurifforum Onw)
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Studies on the Qualities of rice wine mashes brewed with different rice
varieties
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