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& fAhsta ksl dAdo] FXE 7t vhee] AR
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3737
(a) AvES 4~6 mm TR &efo]xshs WA ¥
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Al71aL, @akst 24 R 713EE SAATIE

tlo
bR
B>

thiosulfinate) % 3| FHo]E(pyruvate) e
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2 ool A7) 71 vhse Bl e AT vo]E(thiosulfinate) 2 3] Fw|o]E(pyruvate) S 7FAA7) a1,
A

1. vhse a2 e 27

Auls2o] 349 Z7](Superheated steam: SHS) A& ZAL 5 mm FAR &gfo] 23 nfsS 1H—‘?——S—E(Heater),

2", ANE BE Agavit SUsA AEsta, 1d3] 255 100~350Tol A HAE eI A=
¥ 1
HdZ57) A8 =24
I Z7](SHS) YHE2=(T) 2=(TC) 28 F(m'/h) 7+ AlZFH(min)
Azl =7

T100 130 100 7.8 1

T150 130 150 7.8 1

T200 130 200 7.8 1

T250 130 250 7.8 1

T300 130 300 7.8 1

T350 130 350 7.8 1
2. B4 99

(1) gHoAddvelE 3

E] 2 A v o] E(Thiosulfinate) ¥ FHH-S WAz % 5 g3 80% ¥ (methanol)S 1:1(w/v)<l W&
3te] 12,000 rpme2 A3 FA7|Z oF 183 723 F 4,000 rpmoll A 2087 AR ST, 28 1
Z 5 L= 15 nl :’14 FH (conical tube)dll FHslx HPLCE 2H(Hexane) 10 mLE o] 2¥37F €4
ARNAA Bole x2S 254 o] FFEoA =AHsT.

(2) = YFBAS gtk

= "

Z ¥ F B9 (total pyruvate) TIHF SAHL A3 vlE 1.0 goll 10% ETFE RO EAN trichloroacetic
acid) 10 nLE #H7}3F thd 12,000 rpmo.2 AAS #A7IE of 183 A% & 1AZF WA, wA &
o] IR = 0] ’8}04 o] sta 1 010“ 1 mLell 0.0125% DNPH(2,4-dinitrophenylhydrazine) 1 mLE #7}slar 37C
2 23 3 Zo) A 1083 XeatEA W % AT, 1 oS, 0.6N NaOH &9 5 LS 7183l 420 nmol Al
FIEE %—Xé’é} ’2? ¥ —Erlﬂ_*i"éﬂ TFe AYAE o] &ste] FASIGTE. AFAL 4~F I FH O E(Sodium
pyruvate) & ww=2 747} 20, 40, 60, 80, 100, 200, 300, 400, 500 pM= 3}o] ZA3Ft.

ﬂli

(3) A% LA =4 w4

uso] 3ubA U AgRe EAS 93 SPME(Solid Phase Microextraction Fiber Holder, Supelco. USA)E
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DVB/CAR/PDMS(50/30 im)& AF&3Iith. AA e vles 32 S/HTY 1:1(w/v) 9 HEE 3] 12,000 rpmoZ
AAet A7) A ¢ 1% 3023t #2% & 1 vEFEE 5 nlE 20 mL EPA vlo|de] €2 $ PTFE/A 2
2 78 (capping)stsltt. W& ¥ F(Internal standard)e 2-ZE}=(2-Octanol)S AMESIRA T AME3 &7 10
wl F7FeE & SPME Y& vhold W2 gk § 65CelA] 2023 2383ttt

GC #2418 Shimadzu gas chromatograph GC2010 plus< AF&3al, ZA#-S DB-Sms(thickness: 0.25 m,

length: 30 cm, Diameter: 0.25 mm)S AR89 aL, MSEA1-S GOMS-TQ 8030% AFg3}%ict.
x 2
GC/MS ¥4 =7
3 GC ¥4 3 MS ¥4
Total program time 33% lon source temp 250C
Column oven temp 40T Interface temp 280°C
Injection temp 250C Detector voltage 0.1kv
Carrier gas He Threshold 100
Pressure 81.5 kPa End time(min) 33.00
Total flow 17.1 ml/& Acq. mode Q3 scan
Column flow 1.10 ml/# Event time(sec) 2000
Linear velocity 39.0 cm/sec Start m/z 45.00
Purge flow 5.0 ml/& End m/z 600.00
Split ratio 20.0

A e AAYStw A EFety) s 20MS Ao g o] Z & figt Egelds WA AAF 7
Atell Eojztom Al #EH7ME 98 HEWoR AT, 7 #eF 84 gig V540 FE&FE
Z HAFE FAEF st vjuto] wWol U5 wjg S (spicy) & F& AFE FA i, gHS
HsAoR ®Y) £ Ao w2 AeE FA sta, FvE vks IF79 BAFH F olHE Q] AAAA
& 7swrt RE5E 3 JAFE FA g, 2ARS AFe] FEFF & HA4E FEF %, dA4
ol 7|EEE olE BT TS w MAAQ r|Ekd uet HE4E FEF US §F BeHE AASNG
=, AAA R A7t =&57F ks i EAFH 2 olFH7F A, 7154l 5% FAoE wddd ¢

(5) 8 &

el & 542 AAYS vkES 12,000 rpmo 2 A FA7|A oF 303 #HE F 5,000<gE 204
AR AFTAE 0.45 m BEHS HHE At T HPLC A41stt. AH-2 Aminex carbohydrate

v -
HPX42-AZ A}g3tar, &wje) f-3& 80% oFMEvto]|E= (acetonitrile) 1.0 mL/min 1%715 ALgsta 5

T
=
Y

5742 pH vE(Model 735P, Istek, Korea)& o] &3lx, Y= Ful§ F=A(HI10666, Japan)Z 743}

(7) &tst &4

Fe?® (ferric)©] Fe? (ferrous)2 #U¥+= WY E ©| &3 FRAP(Ferric reducing/antioxidant power) 372
0.3M oM EA YEF HH(pH 3.6)2F 40 mM HC1Z= 83)A]Z1 10 mM TPTZ(Tripydyltriazine), 20 mM FeCls - 6H,0

& 10:151(v/v/y) &R EFse] Zulstel FRAP 918 ZUISAT. 1 F BE 50 wsh FRAP 1.5 iLE £
F A GAoIA 08 WAF F 593 melA FHEE A0

ABTS =tz A2AZALS 7 mM ABTS(2,2-azinobis(3-ethylbenzothiazoline-6-sulfonic acid) YYEE £E}

_7_
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2.45 mM #3225 (Potassium persulphate)< 1@' I AL ok A 16A17F BEX] F ABTS(+) £ 3.9 mLi}
A& *J%QH 0.1 nLE =F F 631F A2 ohadel WA + 734 mollA FFEE SAATT. TEFAL2 A
b9 C(ascorbic acid)E& FFEEAE 0.01, 0.02, 0.05, 0.1, 0.5, 1 nME A X3t EF=S SAsc}.

= A=A 3EE dF 5HLS A5 1 nle 3% %%—’F 9 mLE &3 F 1 mLe Folin & Ciocalteaus’ A]oFS-
A7 3 AL gradA 5EZ BAEAT. 1 F 7% SAUEF 10 nbe} 33 /S 4 nlE HHE T AL of
Ao 2A17F BX] = 760 mollA FFEE ﬂqo}f’ﬂ . EFEFAE 2k (galic acid)S EFEEE 0.025,

0.05, 0.1, 0.25, 0.5, 1 mg/mLE AZx3}] FHE=E AT

A3 o] A}g3F Hepalclc7 @ NIH3T3 cellstE E5F A EFL3(KCLB, Seoul, Korea)ollAd EoFwrgrow Z+

AFZFE 10 cm & ZHo)Eo A wjksle] 15U 233 A st wjx+= 10% FBS W< & & 378
A& ol galgtt. NEFE 95% 5%, 5% C0,, 3/5CT=E 2dF ujdr|oA wjgstg o], wAE 2dq sk A

H

_7':.
et SASAS Al v Eehaaol gt AEFS 10% FBS7F g DMEM wi+] = wjFsiltt. 1
Z

% 10" cells/well® %22 96 A ZHo|Eo BFsla, 2447 5 37C, % 95%, CO, 5%% ZA% CO, viF

71l A wjeFsiith. A2 WAl AlZE HF %71 10, 50, 100 R 200 pg/mée] HE=F AZste] AEd A
g3k & 72417 Fot kst o3 7)o MIT[(3-(4,5-dimethylthiazol-2-yl)-5-carboxy-methoxyphenyl)-2-(4-
sulfophenyl)-2H-tetrazolium] Al%S 1A H¢F AHgdk T wpo]ma2Zdo]E #t(Perkin Elmer 1420,
VICTORTMX Multilabel Plate Readers, Waltham, MA, USA)ZE 490 nmollA] &FLE FHsI¥or, Axe] A&

S ANEE AgehA F2 tizdel tuld Alg Aeite] F3EE g8kl

AAle 10 #E3F7] A 24 B2 v Ed4F 3=

dudow vhre wAH A%
finate) ¥ vk ¥
] A=

g By 4 odvh, WEAez HoAvdlE
Ao AEBAZ 0§34 vk, aPm, vhee] HF A ARRE =AA &
] W ools ¢ BAL Fa) vk v

dud@el A vzl #AF71E 100~400ColA At wl, 350C 2 400CAA A Al wlizo] BAFH 2
WESt AxEE T AelE HERA @9aL, 400 = vhse] 9ol WgHo] 100350 Tl 13 <t

B3 AFEA EoAvUo]E(thiosulfinate)® F¥ER2 FEASY 1 A7} 2S52 BT & A

S YEhATh, g&2TE 0.57593, FEZ7] X% 100C(TI00)o A= 0.4330.2 glx=TFR) oF 256 A% 7+

A&k, g3 YA 2% 1507C(T150) 5B 350°C (T350) o A& 0.031~0.0030.2 A< EleAduyo|Ee &

FE gho]l UEhUA ek Zlow Hol E|QAuYo]EV} Ao AAR Ao=R et

w8 AR EHEQ IFH o] E(pyruvate) THE E|QAT O ES} vigt HEgoR AE FU|AHA A A
(e}

fHE AL ST, BAZY) ApLws} Bold4E gadt 4%e Wit grTe F wwioEe
sheFol 742.76 pg/golA I, 100~350Col M+ ZH2E 402.52, 353.62, 346.16, 336.82, 329.54, 195.48 ug/go &
23 350CANE GRTolA Boh o 744 FE Ba® F gTuolEe] g Uebt,
Afdon BAdz] Azl oa vizel BaH @ News aRHow ARSE & glow ojgh @
e B wise] FaA R AFES AZNLA vhze] BAA wlene AA ARHAL 5 L
G| 53] 350CoA HAZ7) el Al B D et AREA gad Evbdolir).

3}

o

tlo rlo
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HF4Z7] A7 274 wE vhse EHFH A=

Bt =A4H AxEd j-uk A EEA
Thiosulfinate pyruvic acid

(absorbance) (ug/ml)
Control (‘-4 #]) 0.575£0.007 742.7640.24
SHS & T100 0.433£0.005 402.52+0.24
T150 0.031+0.002 353.6240.48
T200 0.030£0.004 346.16+0.88
1250 0.025+0.002 336.8240.88
T300 0.02240.003 329.54+0.24

T350 0.0031+0.002 195.48+0.92

AAd 2: #EZF7) Aol mE vhee] AR Ly 8D £A A

s FHAE sz sAl glof vhEaAe TheEe] WMo 2ele] Hi= ksl A =%

Aol fate golmad vhzel Huy BA x

Ao uj Fasit. RLF7]) Aol

wajale] m 4ol Uehgl

°

Aoz e GC/MS

3382 (diallyl tri-sulfide)®] =2 359.00 ug/goZ 714
b2} 123.67, 174.57, 173.44, 79.28, 82.95, 88.57 ug/go.® 3}
ok, el 283 E(di-sulfide) AlGe] FubAd
9 3838 (diallyl tri-sulfide)® 2 A3FS BYPEd

N
d

o
o
T
o
3L

2R o o rfr mi
t
ot
o
u2

YR ge FFoz 3937

= o=
= T

A=) [e]
'1_"/}‘1'@.‘

2z]0

S ERE Rk F1AdRdl

ol ¢gle] W

i)

i
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fz

g

=

N

M
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il

o

ol

i ¥,
ox rir
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==

orgy)

=
A
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AeE s 72

Aol BE rhsol

2}
E(tri-sulfide) A|Ee] &~
kow, F457] AL 100~350TC
A%t STkl whet 3hast
233} (diallyl di-sulfide)®

57]

[s]
]/H

, xS 76.18 pg/golQar, I}
25.07, 41.34, 31.61, 13.87, 24.44, 33.14 ug/gl. % HE 2% o

sl (allyl sulfide)

E3h 3%shE v}
e Byl =3, 2-d"ded-1,3-

tJE]¢H(2-Ethylidene-1,3-dithiane), 2-H¥]4d-1,3-t]E]QH((2-Vinyl-1,3-dithiane), 3-¥]d-1,2-tJE]<1(3-Vinyl-

Apee

927 Aol g vhsel

)98

1
!

gyt AnHor Bz B

woll #sAon 59 vtevteEEs Axd] A%

A A (unit: pe/g)

He)7} vhs el
AR 7=

Control SHS A& %7
3g SstE T100 T150 T200 T250 T300 T350
Diallyl disulfide 76.18 25.07 41.34 | 31.61 | 13.87 | 24.44 | 33.14
+8.04 | +7.98 | +5.30 | +4.09 | +0.79 | £3.62 | +2.93
2-Ethylidene-1,3-dithiane 6.71 1.99 3.56 1.58 1.10 0.97 2.22
+1.09 | +0.41 | +1.05 | £0.10 | +0.10 | +£0.13 | +0.38
2-Vinyl-1,3-dithiane 18.56 5.10 7.95 4.38 3.28 2.79 | 10.01
+1.68 | +£0.55 | £0.61 | +£0.77 | £0.44 | £0.36 | +0.71
Methyl allyl trisulfide 7.63 2.69 3.34 3.53 1.71 1.66 1.40
+1.35 | +0.56 | +0.53 | £0.28 | +0.11 | +0.14 | +0.07
3-Vinyl-1,2-dithiin 4.57 1.03 1.62 0.00 0.66 0.50 | 10.12
+1.41 | £0.19 | £0.17 | £0.00 | £0.16 | £0.11 | +1.25
Dipentyl disulfide 0.00 0.66 0.00 0.00 0.00 0.00 1.43
£0.00 | £0.07 | £0.00 | £0.00 | +£0.00 | £0.00 | +0.24
Diallyl trisulfide 359.00 | 123.67 | 174.54 | 173.44 | 79.28 | 82.95 | 88.57
+33.00 | +6.77 | £14.42 | +5.24 | £2.91 | +4.91| +9.51
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Allyl sulfide 8.75 3.29 3.91 2.38 1.68 1.39 2.62
+£1.08 +0.63 +£0.79 | £0.15 | £0.05 | +0.10 | £0.08

Diallyl tetrasulfide 2.80 0.89 1.61 1.12 0.66 0.79 0.92
+0.36 £0.09 +£0.21 | £0.15 | £0.08 [ +£0.14 | £0.22

AAd 4: BEF7) Aol WE vise B B4

HdZ7] Aol e v #5E EAS B A3E % 59 JEhgdch. ® 50l vEkd wpel o], 3t
71 Agel weh izl vE] "AARJ] Vs ETt FolA= ¢ Qloh. vty g FEoAE=
HdZ7] Agemrt S71855E vhge] vleute] Aozt AdE & & AATh. o] Aip= ol AAdd
B @ dulv|o] E(Thiosulfinate), & ¥|FWlo]E(Total pyruvate) & 41 At vl=g A3dS vehii= A
S AT 5 AJT. A FEA = xRy DT AP TelA 2
# AN 7|amdME ge7ro $dF57] ATl A% &
Aglste Aol 7MY =& A4S Yt A9 oz wig af9 EF 9 o)FH e mieute] #eA 5A
| ¥ Q3 Qholm, FAFV] M oJal ol EAo] fadtel wet rjsAe] A

=

E 5
H4%7) Ael 2] e vhize] BHH 54

ER e | elw v | zAg [ sex | a44e sew
Control 2.45 2.95 2.80 2.80 2.45 13.45
SHS T100 2.65 4.55 2.90 3.40 2.95 16.45
=] ¢ T150 2.90 4.70 3.15 3.65 3.20 17.60
T200 2.85 4.65 3.10 3.80 3.20 17.60
1250 4.20 4.55 3.90 3.70 3.25 18.60
T300 4.70 4.60 5.45 4.25 5.25 24.25
1350 5.00 4.40 5.40 4.20 5.75 24.75

AAd 5: #FEF7] Al wE vhse fHT TF

Z= % 60 YeERY. 2 A3, FF I 2(glucose)= HEF7] Ao

I EA(fructose) 9 AR (sucrose) = HE57] Ao wel oi
7 ke AES YellY. Zx9 2 (rhamnose) @] A9 & AAZF Y vgFolg} djz2Tte; A Fte] zpelrt
A9 gl AR Yewth. Aagoz AET7] Agd wg I EE i FUkeke 2oz gRIEAT.

x6

HAF7] Aol w2 ksl freld F=F(Unit: mg/100 g)

Bl Glucose Fructose Sucrose Rhamnose

Control 0.040+0.001 0.001£0.001 0.000+0.001 0.0024+0.001
SHS T100 0.011+0.005 0.031+0.022 0.030+0.017 0.0014+0.000
=] 2 T150 0.021+0.010 0.010£0.002 0.0124+0.010 0.001+0.000
T200 0.010x0.009 0.032+0.004 0.032+0.009 0.0024+0.000

T250 0.033+0.020 0.035+£0.013 0.030+0.020 0.001+0.001

T300 0.007x0.005 0.020£0.007 0.020+0.015 0.0014+0.000

T350 0.003+0.002 0.037£0.011 0.041+0.019 0.0014+0.000

AAd 6: FEZ7) Ao W2 vi=9 pH ¥ brix

H}dZ7] AYE vse pH 2 brixd EAZAIE F 79 JERRAT. AERTolE pH e 6.20 ooy I}
A7) Agmrt S71E5E pl #ol tha S7Mete AEgS BT Brix T pHel 22 Aoz pdS7]
AP 2E7t SRS O brix ghel F7bshs AFE Bt
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£ 7
HFd37] A 2o W& w59 pH 9 brix
et pl brix

Control 6.20£0.01 18.9+0.1

SHS T100 6.38+0.00 19.14+0.0
A T150 6.40+0.01 19.240.1
T200 6.414+0.01 19.4+0.0

T250 6.45£0.00 19.5+0.1

T300 6.47%0.00 19.7+0.0

T350 6.51+0.02 19.8+0.0

AAe 70 FEF7] A A wE vhe

ot
£

5 84 2 F vE F3E qF

B7) AAdEe] Ay, 350ToA HET7] Agshes Aol mige] EHFH 2 wiut AAA 71 Agsar,
7] EEolA #dFT] A ARE dElste] kst @49 (FRAP, ABTS @tz AAG)H & deA SE 3
FE BAS 4345 F 8ol Yehiith. 1 A3, ABIS gz AAwelAE tiEe] gl 1.371 nM of AAE/g
Q1 Aol \lal], 350ColA 1023+ 7935 7] A Al 750 thah S7Fe3laL, 20% o4 AeAlel= ABIS 2]
Z+ 2750l R o vle) 748tk T3, FRAPoIA = thET-2] Fhol 3.117 mM/g2l Aol Hlsf 350°ColA 10
27r 7957 A Al 3.190 mM/gl R FUFsIF AL, 20% o)A Aol tixTol BlE ZisEn. & dE
A FFE(T.P.C) dHFE thE=TF(Control)2] 8.344 mg of GAE/goll ®l&] 350TelA 1023+ 71957 A&l Al

9.302 mg of GAE/g W& vehllo] Z7b8hla, 20 ol Al il Hsl §ol dassi. A
Ao, vhie] B L weRs AASUA, Fus DY L F dlE GBS AN A8 B2
e 2Ae 350Tel A 1027 Aeshs Fle] 44 uhga s,

hya
aL
HLZ7] A Azt WE v kst 34 2 F dE 3 EE o
Bl ABTS FRAP T.P.C
(M of ME"/g) (mM/g) (mg of GAE /g)
Control 1.37140.010 3.11740.009 8.344+0.021
sis | 1350 [, |1.38620.010 3.19040.011 9.30240.025
A 20s 1.303+0.005 3.006+0.015 8.107+0.011
30s 1.178+0.014 2.858+0.022 7.6590+0.021
405 1.054+0.041 2.777+0.004 6.378+0.043

D ) ) )
AAE: o}~z =B AF e (Ascorbic acid equivalent)

GAR: 22 ZeF(Gallic acid equivalent)

? %(Second)

HE2A 2 AFS ANBYS L APEAS A FAG QA W A BT HYL AUA Ak, 53
shse] ASE mtel Aegel v ohs

of HA me ZeA vehd 4 Aok, wEbA, ol g

3] & % 20 YeERNAT}E. Hepalcle? ¥
NIH3T3 Aol tiste] HAF7] T4 =) oA 10x3F HEF7] A vhsEB)S 2]
P& wl AEAEH] Trkehe AEFS Bt AHor HdFT7] A o8 whse] AUy AE HA4o
A AAEE ASE & F AAHE 2)
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