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LH T YA T sEE G AT 2
o) o)4el o =AU, WS FU AR Stk HA
Az, o] o] SAlel me) fEFFS woror) v Astu Auatae
205H AFAEEAEQ JEG AL 4B, 2y

533%, 17.2% 2 284%°lth. A WAFe AuARe HHAT Mg
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ZA|HyeteFo] JHAF =8 Ao =F
o] 171.95mg/100g0. % =3 77.13mg/100go]] ®
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35 (%) AUWA%)  ZAY (%) &8% (%) = ~HE (me/100g)
obxF) 75.30+1.65 8.65+0.13 12.84+0.22 0.06+0.06 7713

&) 78.13+1.06 7.71+£0.21 13.44+0.05 0.88+0.06 122.6

A% 77.89+0.77 11.74£0.48 7.55+0.88 0.50+0.13 171.95

S A19) 61.5 17.4 19.9 1 55

Deglmnaze o aka GA 0955-12009 (2012), 2 222354 Z Y% asty A|THEF
(2006),



HA 2 T HAREFY FeE AR 240 tiste] AN A Fod A T 9
x b2 51.93%, thae] Ex3A WA 56.07% 12]aL

Z3 AR JheFo] T B2 Ao E UERT
18:1%1 oleic aide] 3&(39.14%)°] 7+ =i, o
2 18:2 linoleic acid®] ¥3(12.80%)°] =A UEGT ol =A% I vl&o] & A
olt}. Oleic acid= b‘éﬂ FY2HE 5+ Y33 HDL-cholesterol®] &=+ A 3}A 7] 4]
TAEF SFAA Ego] Ha, Efoxs g ®ol I8 Ao ofr|o ARE
Ao dHZ A H**Polt‘r =3 linoleic acide %oy 49 e HIFEZERT T2
7)o 1 gEFo]l =49k, linoleic acid’7} ®2 4%
e ACE A Utk HA &%, W, o] &
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AHAskaL QQE stearic acide IRE F, 4
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of ¥ EAIStHA A Fd 2-H|
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HA =G T WAFe FoE At =4 (Unit: %)

= SR O 27T HA]37] SA)
Myristic acid (C14:0) 1.4 1.81 2.01 1.5
Palmitic acid (C16:0) 23.13 25.75 27.26 26.6
Palmitoleic acid (C16:1) 1.81 1.74 1.86 3.3
Heptadecanoic Acid (C17:0) 0.61 0.87 0.38 -
Margaric acid (C17:1) 0.44 0.45 0.27 -
Stearic acid (C18:0) 12.68 15.1 18.44 12.3
Oleic aid (C18:1) 41.23 39.27 36.93 447
linoleic acid (C18:2) 16.08 11.8 10.54 10.1
linolenic acid (C18:3) 0.83 0.85 0.79 0.4
Arachidic acid (C20:0) 0.68 0.85 0.65 -
Gadoleic Acid (C20:1) 0.51 0.47 0.33 -
Eisocadienoic acid (C20:2) — 0.18 - -
Eicosatrienoic acid (C20:3) — 0.46 - -
Arachidonic acid (C20:4) — — 0.56 0.2
Heneicosanoic acid (C21:0) 0.55 — - -
Tricosanoic acid (C23:0) — 0.2 — -

D s20EH TUEANY A EAEEQ006)

O #HA WAFY F9AE ofugt £4 3 F2 54 B7bol oigh 20129 A4 A
A5E TASE At HA &%, A 2 9 T WAFY oirxds &
¥ 259 YEeRY Qo dubx o g olu|:-4ke] 49 glutamic acide= Bt 7 =A
AW SHYE B Ue Ao dRoZ O Ar AEY FE T o st A5
W, 7 A opuw| :=AKtheronine, serine, glycine, alanine), 3 3 o}n] = 4Hmethionine,
cystine), &= o}um|:=2Hphenylalanine, tyrosine) % H<4  o}w:-4AKtheronine, valine,

=

P

methionine, isoleucine, leucine, phenylalanine, histidine, lysine, arginine)©.2 &3 <4 o}
(kurihara, 1987). &%, td 2 939 Folm|:4ke] e A o] 11,946mg/100go. 2 714+



3heFo] =9k, uHo] 4,739.16mg/100g0 2 7HA vAl UERT deEo] 9 ofmabe uh
o 7Fg & 9IS HAe S FERIARe] &%, diFE 9@ w3 7y 1757.98, 1007.28,

el
698.46mg/100g.2. = L}EbTEH

AA 2%, i 2 4 5 AT F9E obvimat =4 (mg/100g)

oot S Bk e}
ofAm}b2 E AH(Aspartic acid) 425.63 628.95 1079.6
A8 2 (Threonine) 216.95 318.13 567.23
AH(Serine 225.9 345.72 607.02
Z2EHAKGlutamic acid) 698.46 1007.28 1757.98
= =3 (Proline) 310.09 464.64 724 .61
Z2]A1(Glycine) 478.6 673.7 1043.46
2retd(Alanine) 297.38 41717 708.07
A AH|91(Cystein) 63.1 97.24 116.69
ghe](Valine) 248.34 358.99 655.82
M X] 2 H(Methionine) 92.63 139.4 261.35
o] A 2 o] Al(Isoleucine) 181.49 259.74 499.08
2 oJAl(Leucine) 376.85 526.39 989.64
E] 2 Al(Tyrosine) 153.43 220.56 395.86
o2 22} (Phenylalanine) 197.28 267.5 509.62
2] Al(Lysine) 328.09 474.41 850.4
5| A E]H (Histidine) 103.52 153.22 291.87
47| (Arginine) 341.42 488.49 888.29
total 4,739.16 6,841.53 11,946.59
O =HA WAdFe 9 vigw 2 772 84 92 F42 540 #3 A=71A9 ATF243E
AT 77122 AEA WA dUALE HA oy A=A FAHALESE EA3HA
A FLE AR 5E AT AR I Ua FAA 1ATEE PGS @
o, ke, Ak, A2F ANE B Y2F P10l Sv AF, 0, T3 v %
F714 9 E*é% ¥ 267 % E‘r a2 AW =247 Kot A, Z5Y F54E, 9 3ax
A, pHel 24 9 AE 44 59 /%A 4L st A=A 974 23, BF 2 o)
Z+z 10.18, 6.28 ¥ 5.03mg/100go] ¥ o 9}13}. A& AW =4, Xote] A, oA thAtel
#FAsl= E2E HA &%, A 2 g 2z 209.19, 84.69 2 61.58mg/100ge] &= o
Ak RS HERE pHel 2H, AL A, B& 150 WS Gn LEe AR 47,
g 2w ZhZ 241.24, 81.36 ¥ 78.69mg/100g, UYEFS 272 44.72, 10392 ¥
48.42mg/100g7} FHrElo ok =3 A3} X|of Ao #AASt= vladlES =HA &%, O
o)

A, 9ol Zbzb 11.82, 7.00 ¥ 4.13mg/100ge] FHrElo] ot s|EEEN, vlo] a2l

6]1-3,__.’ /1\_]_-:@]_2(;] i:@‘_&uﬁxl-_g_o ].L‘ 7§_¢] 7:] }H;(] /\zL ];HXL ol u]—z}oﬂ 71—71— 095 1.36 1:11

0.69mg/100g0] FfElo] Qi Ao Uehgth 3 YEFS &%, U Lelm el Hx
7] 54 mh ol aEol 9t ZAow vtk

Oz HMEe oz ARG FEL Avets FASREEA, ANA T

st 2 Ao so] YA ojEwmael E

= 5 @nje golsy] gtk HEA

palmitic acide] ester2 &AstH, F&& =32
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o A= BIENl A7} SREAE E3FEo] Q)
ol AA ¥& o= YEMRTh &3 BE

4 AFel SAsH, AelA Ze3t n
oo =AY g, A% 2 EelE 22 0.87, 0.56 181

HA &%, g R 2 5 AR FoE nEw 2 Fr1de) =4 (Unit: mg/100g)

=

D - A A SR A1) TR (490)
Ca 5.03 6.58 10.18 6 0.6~1.0g
P 61.58 84.69 84.69 152 0.6~0.99
K 78.69 81.36 241.24 291 49
Na 48.46 103.92 4472 34 5g
Mg 413 7 11.82 224 0.2~0.7g
Fe 0.69 1.36 0.95 0.8 10~50mg

u]EHe]

(IU/100g)
A 0 0 0 5R.E 2,0001U
E 0.13 0.56 0.87 - 100IU
DxzdEd TPsdRY AFHEE

O A4 WAF

== ]
= =
gog AHystdth 259 E4e Td3}e=u 4 =Hardness), $-F A (Cohesiveness), &

(Springiness), % =/d(Adhensiveness), #4134 (Fracturability), i1%-(Gumminess), *3
(Chewiness), E-¥-d(Resilience) o] o] &t o] 5 1234 Egd 542 45, 34, &
g, Ao, o8 133 S84 Aol EdF o= A&t Arle 228 EAHo=

¢

AAA, 1FA, Aol At B4 AINE 2804 S-S HIAZ ) B2 39l
o] 35302 &%, whe nvlste] zhzh 3.4n), 2.9v) A= ESU4T) o= tiFo] &%
of gty oJFUZ AAS W 71 B Fo] EUE= AS & F UG B B
2 Y 2R o] 74352 M & BAXE Ao F UERgoU A%
ste] 1.2d), L1ml2 2 2ol YElUA= 2ttt EFo] muy mdo] Eofde
e 38 Az oRZRE JHEiz Pol tiste] MyS d4EA A7l ¥
gk Bgo] JM Emgkth wh g2 uho] A%, g Biste] 16w =okth AlE<
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HEE Eo] EX YA S, oY JhA HEMT SAMNE X Essd BdE Fol
0 &3t ok GARCUEEE Slg Ae netuliin /18 Seelak 403 574A A
e AadT AHCEEE FARCIG Ped A 227 Ui GRS dojs A
2 eI 20h AZRGEHEDE Wobd Wk 4@ AT HRCERDS X dh
AZGEHE A8 1A B FEH AL Fru, RE B9 AT BEda @ A
GEIES Aol mEste, MASE A% WFFoY FES SAFE FE MAZ AR
Z 7

H AL A8k, FE)S o] A71%E A58k, AA0ELD) & AAEIDS 43t



e A7, AP(Lie] FEF AL ®waiH, AMGEIE MA@ AR A
ol 220, ARG, BAAM, ANE), FREE), B AEOOT $A T 2L BoA o
=2 33 ok =3 AAGEIHE AGHE BRGHFT RS AR =< o= &
7} k. ARGEIDE HAo WE = 92 TEEHI AZEHE A ek e o
A ALEHIE RET oS BLTh 23e U S olde WET E A oo
A sekaRl A% ABehn wAZHEMSHIE Zolt A O £ & AT =250 ok
23 AAGEES BlE Hol 9F0] B AL Auws, Sd2(FH7) 8led A5 B Aw

o=

Ao} Q714 SR(FI@ shaalol slaAAu ahalle) 8% Z4bo] Y& AT oldmdl Ye
A7) 5ol kAL AY7} HER AL TAL o9t Bo| B 5 HAURLE AL /)
$9 E9Y oAe msaE EFV) dE A AAAT YT A4 HA YF 7ol FEA
BolA tetglso] Yol ettt vue, wud o FxaA #HHe ol AGOE
297 ofe 8B5S e A0 AT ED WAL BF 5 vuBo] Bol ZaEo] gl
of woprte] Fr|NE TrigFol Eipol 9lor, U Awusln A7) el wol A
ol MAP RN 28] B BulE HUAA JUnse) £HEUL £ 5 UL Ao
welth E w3 obF abol £ vhAITE 489 Fo Rulsl FusA 42 B W=
A g5 e Aoz waly

5. A e )=

O BEaAWRe] 4HE £
ol AWM A o)
2] 70%0]d0] BT e
257, ARYT WA 5 A ,
U FAZ stef 160108 TBC “UHAAATY e Blol B2 e B Wk,

m TV Z2 7380 e HA

6. A EA
O #HZ A% 24E A 2 JEe] B B0l
7 xlmgi AT g A2 e 2l 3



A TR TYATIA AE AF FAEe ANEA EAe T &8 T R 43T A
FE fste] Fabm AZAA 75 9 579 ol et A A% 53 22 FANMAE A%
7hE A =R ] o] Hadk A<l

7. AFANEe T84

whe G RE GUH, JleHeR $43 AFog WriHel & Row ue Iy e
ORE AESAHAAY 207t @gHow oRA L Y& THFAFLR SAHNK AF
= dARE o] B Az o AFAol WAl HIEHA AL Qdof Jidde] dBastH O FRE
st . B avE AT AsiA e AE Aoy AR Y v TteAF e
2 A7 Aete] aulASdA HEAS B art S I AFL $Ho= s AE
EdEd ©3o] J5ANELR 2SS AARE Eol7] YA AURAHILE ko
FRo2R AaA 2 WA JEAE HARlse wlolEuol 23 Bast g oW AT
o4& Dry CookingZH# 2 AZ7HA A= v7l gl $7127|4S ol &3ty H Ao
o o] P A%It AME CVSE SHAELS ALt

E3 Fol$ o2 o] HE uhde] gy gL 9t T F HPREo] FoA
&gl T HEA] 83 AoE Add. A+

71E Wz 2k by, fAo] Hlolx ThE &2R{TE FE2 AREHAS S o= 85
E FA7191% Aol 7 & SHAINE Alti7F ®ista
2L 7N d Qo] A7|E S HAA=E, 2016
Foodex Japan u}&+3]2 E3F gawo]~ w29 AE AR A Eeletya, 2017 Foodex
I, 2 Pl e g A HEEE Rl
< & %S wEkA, o] ne] AR
ot 7FEAIEe] Mgl wat olel B A
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A3, 70 HE

1. SIA= Dry cooking 7+& 39 /M 2 ol& o] &% W3 71 AF ML

-Dry cooking FHE o] &3l 71F Fo s o] EAAGE A7 2 JE #7) F
Aol A HAS = Wz A HAYS A

-7 Dry cooking W< o83t CVSE& A4 =4 7hg AF /Nd (FZAF, FdI3EA
F 5 W UHEAFE D
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3. HAHE HYPRAAES 594F &8 L AYSHIHL

AU EEe B AFs] teh A FARE ERHOZ o g5 T SEAF )
G £NA BT 0S U 58 ATAE AW

A e A Wk B FEE AR B4, 248 B4, d9ds, ALuA AA
g B3 5 HE ALY B

4. HAGZY 9 &8 AF3 R AR FEFF &2 AT

=
-AAE A s FHE 285k S Il Ag dAS AF AT
-39 &HAte] AT Ert w2 AP, ATAFE o183 IA 9Ed 4 227 N

5. AAHF AFAFY A2 AEREAY B AF A=

e, oY oA 4A P sen, AN RS Zel P S HA
A AZAE ANES B F3e] tF3

EAAN B AN BA REY 5
AR GFH A A15H 29S BE 49 A

ot 77



SEEE

ATNE FFRE

= A=t Dry

- Dry Cooking

- 24 B}

Cooking & =7 34 - Wzl £4

=74 g O Dry Cooking & & W0l s

d9% 2 A% 47
SeEELERE O EuE B IS T an 9
= S o} %
QOID| o e g oolgw AR o
ST oF % A% A .

R O HIE % AF A7~ A%, 9%, pH A%
/\/\Eﬁﬂ;m E ol&d HANFE|- F%, 4 (Rheometer)
T Gr® - 2597}

QAR =D
1=
(@ ATHAE A AT IR AT FYPH &
O FHo=m «4HA #H- AN F=2E A= %
2} 0 APAAA R E B
S ddd AYgA- A-AdA A 23
T4 8:l(in vitro, in vivo)
O =it A 34 ]
. GTAFE | et oo | B 2AA A
SEAF ML & =Pl 8 S8AE .
2?]‘ 7HH]_ - 11|;o Bl 7H =
=<
=R O Dry cooking #H<
SEL - S
(2018) o]-&3 CVS& SA49%

nhAE
FEBZ 7%

- SW/E AE 1T

24
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FAA AFEEH A= 22320 EAUA 100C o)) FIFEFVE FUs SHAGH
o] A7tg AgA Atk a8y, o] FHe AS 25 9 AP T 22 HFEES AT
= Aol 7129 =1E Fe= Aol #Aoth wabaA ol Ao A = Dry Cooking &9}
Z2e AG7HA AEE b7t gle $71HE7IES ol &5t =AY Mz AS A 7HEetHA
T ol¥ % A=yl A" CVSE FHAES Ltz o

2 =4 H7}t

O Dry Cooking &5 &3l Az =HAUGZS 7AFH =4 BFriek #5323 &4 H7ME AAl
sttt 71A1A B4 H 7} rheometer(Compac-100 11, Sun Scientific Co., Japan)& o] &3l 3
3 SAT HAHoE Uedt. #5d B4 WUt 7H VIZHERE ol&std AR
(texture)3+ A(color), Sk(taste), F(flavor), &2 7]Z%=(overall acceptability)= o, =%
1), JERH), okt YEGH), BEolttdd), ot £30GH), 563, " =37H)
° g BrIgh

© 5% : 84 2 223 B PA o 10 g€ Dol IM SAFLFeolRe £ 100 mLs} 3
A sovle Seaad 9 YREEEd 1 nlE A7k F aegdads 2R o)
AF271B0C)N A 3ATF Bk 2 BAATIT A% W7 F A4 50 mLE FFYZ)
= 1 2 olgalAq Bozslel 1tk £

Q@ AA . F2gA SEGAE vEg gEFEEddE 10 mL 2 A 20 mLE 29 27 3ee
£ 2 FEANZ T AREET o] FLEA Y 99 F5HS Y 4 5 mLet Y ERRE
Wgk (3:1D) 15mLE ZH2F §EAIZ] & o] 8EHS 40T ol3tY FE&FdA AAvtx 3l w35
oIS F JFES oMHNEYEL N Ho AFS 1 mLE 33 o] 045 wm FEH EHZ

st} AldgAez T

© 7171%4
- AR IRV E YT Az



- Z+9 : Supelcosil LC-PAH (4.6 x 250 mm, 5 pm) == o]¢} 53 A
- 7Y 2% : 35T

- A=V B A7 294 nm, FF94 404 nm

- olFd  SHMEUEZ R £ EFA 8:2)

- o5 7% 1.0 mL/&

<

2. e B ASHAFTE ol &3 HAGR o] H A= A

ll

AdE 2 ATEFE o183t olFHE /Mdstxt 3 AXGZS 7144 olF Hrhet &
A olF WIHE AARG ZIAA olF Hrte AAZE ol&ste] B4sAH. A= 0.7 g&
]_

O

O

54

A &Fsto] vialdl ¥-2 & PTFE/silicone capl.& g3t A5 3 7] A= AAIZZ BA
= DA A A 2FHLE /\]EE 300 rpme.2 wykstw 70CE FAsHH o] w YAH=
= =
|
4

%*é%—& FTE Z%}QE}. To eEE 130CelH T8 29 slat §% 230 mLe)
4:(99.999%)°1t}. E=TFEE& %*—1 =271 7€ FYstd AHEstH 74 AN EE 33 HhE &
fz}E}. ‘:‘*4011 AH-&-& %ix}i{— AFEA7I7F dAEH o PP EES 70eVolA o]
A A 180x ¢k AAEHE ol =-E A=A AT EHAYS AX F B4 dF 319
(11-199 amwell &3ste EES BAFEHE S48t channel+® AM&3th #52 &4 H7t

= 74 713HEHE o] 83l 3Kflavor), BHtaste)m} =& 7Htexture), AM(color), &2 7|Z %
(overall acceptability) o], ul-¢- YEB1H), JE2H), <t JEGBHE), BFo|thdd), <kt
<+6F), =063), W =572 H g

O ARz 2

z7
ZIAA WA E dd B4

S #3sted GC-type A= #H] (Heraclesll, Alpha M.O.S,

Toulouse, France)& &&3t 43t 2 A&+ blender= vhafgk =3 1 g& 20 mL vial

of FH3skal 40° CollA4] 1583t incubationgt T, 500 rpmo.2 ZI&3}e] head-space Ao =
Yot 33 WhEste EA5HATH

F. AAE F A4

Columns
MXT-5(=F2)/MXT-1701(a]=4)

(10 m length and 180 um of diameter)
Detector
Headspace Injection Autosampler
Kovats Index ArochemBase library




% Axs pAzd
Parameters o Conditions
. Incubation temp.(C
Headspace generation Incubation time(min) 20
Pretrearment (g) 3
Injected volume (ulL) 3,500
Injector Injection speed(s) 125
Injector temp.(TC) 200
Injection duration 33
Trap initial temp.(TC) 15
Tra Split(mL/min) 10
b Trapping duration(s) 38
Trap final temp.(TC) 240
Initial isotherm(C) 40 (5 s)
Column Temp Temperature program 4TC/s-270C (30 s)
Acquisition duration(s) 93
Detector temp.(C) 270
Detector Gain FID 12
etecto Time between 2 analysis 6 min
Trap final temp.(TC) 240
2) 9= H7}
O AYE 2 AERFE olgsie] A ANA B AANHRE AAH B4 Hosl B
4 BEA HUIE AASY. 71AF =4 H 7= rheometer(Compac-100 1T, Sun Scientific Co.,
Japan)E ol-&ate] 33 SAHI BI%

o2 Jehit 53 24 Hrl= 731 /5AEHS o
&3l == 7Htexture)®} A(color), HH(taste), FH(flavor), 2 7] & =(overall acceptability) =
o], o9 HEAQA), YA, ot JEEGH), BEolthdd), ot £5063), 563, H
¢ E2THoE HI3T

3. FHE I AEAEE o]L3 HAIGH 225 /g

Az Ao EFAMAA(CR-300, Minolta, Osaka, Japan)& AH&3te] ™ =(Lightness), 2=
(Redness), &2 =(Yellowness)S 53] =A3sle] HAgo g2 Uehdth AR89 5= Ag 1gs
SF5 ImLol FAsle] #dggt & AR st 45 H S refractometerE o] 83t 33
Aol BHS ° Brix2 ZAIgTH AlE9 pH A2 A8 1g& S7FF ImLel 343}
A3}3 5 pH meter(FE 20, Mettler-Toledo, Schwerzenbach, Swiss)E A-&3le] 33 =4
Itk AJ89] AEE A8 2 gdl 74 100 mLE 718te] pH 8.30] & uwj7tA] H At 4n]
0.IN NaOH¢®| <& A3t Akttt

AE(%) = (V X F X A XD/S x 100

V1 0.1 N NaOH &}¢] %7 /\H]E’ﬂ(mL) F : 0.1 N NaOH &9 o7}

A: 01N NaOH £ ImLo| A93l= 47149 kg

D : 3Aulj<, S 0 A5

@ A=, &4
N 5ol HEel A4S rheometer(Compac-100 11, Sun Scientific Co., Japan)S o] &3t 33 =
AE Hgko = Jepdth



7t

TH7he T 715H =S o] &ste] A(color), Bhtaste), 22 ZH(texture), &F(flavor), FTFA
S =(overall acceptability)= o], wi-¢- RO, WHEHEH), ofF WEGH), EEoltd
), ot F503), F063), W FTHE Frien.

l"‘l

g skEk(Total protein contents)e Pierce BCA((bicinchoninic acid)) Protein assay kit
(Thermo Fisher Scientific, USA)S 0]%0}04 ZA3IAt. AR FE+= 10mg/mlz dlH o™,
FF =+ 562nmoll A =AstE Tt = @A ke BSA(bovine serum albumin)g o] &3 ®F
FA O 2RE AHESAT

@ opr| =4t &4
] ofn| 4t 242 Kims(29)e] WMol Fsld AAstAt W FE55< 20mg/mL %
70% ethanolZ 3]4sle] 16mLE W& & 20% TCA(trichloroacetiC acid, Sigma Aldrich) 15 mL
£ 7hete] Add 9y @g 3,000 rpmellA 2087F AAEE sHch AFAel 30 mL ethyl
etherE 7}l &3 & TCAS A LAHEZAL AAS & FL8N=9 719t =39 =

Holl 0.2M citrate buffer(pH 2.2) 84S 2 5 mLZ 74”—’41 % (0.2 xm membrane filter= 04#0}
of ofn=2t AF H2447](L-8800, GMI Co., USA)Z #2433t

Q@ &FitsteA

DPPH radical 4&7%& Blois & ®¥steq SAHsIAT A 2] Z(free radicaD> AIA W
zZAol  J%E&  EAANIAY ME9  apoptosis  HAel [Qle]  HE  EFE=
DPPH(1,1-dyphenyl-2-picrylhydrazyl) radical scavenging activity:= 34+sl &4 =4 =9y
- AR A ol&EHE A F el wEHEE A X3 Al 0.5mlel 0.15mM
DPPH €< 0.5ml & 7}ste] A2 4 30&E37F 9541721 3 1000Ge| A4 583 centrifuges =
A A5t 518nmollA B EE =AY DPPH radical 2745 Alg H7F79F A
T FR7IY AolE BEESE YEUAT

OiN

@ Angiotensin converting enzyme(ACE) A3 &4

Angiotensin converting enzyme(ACE) #3] 242 Cushmany} Cheug % shon, Ane] Wi
(31,32,33)0l =3} =A3stEt. ACE =849 0.3M NaCle &3k 0.IM sodium borate
buffer(pH 8.3)°ll rabbit lung acetone powder(Sigma) 0.1g/ImL(w/v)9] TE=2 &35t 4T o
A 2N B =3 & olE A E(3600rpm, 30min, 4C)dte] FH1EAU T ACE a4
I} ANEE A7 S0ulAE P ITCAA 5&EE 4ul §kE Azl & 7]FE 25mm
HHL(hippuryl-histidyl-leucine) 50 xLE X7}t 37ColA 30&3F WA ZTh of7]o] IN HCI
250 uLE FH7}sle] wr2S ARAAZ] 3 ethyl acetate 1.5mLE H7}ste] 1527 wyksk &

)

A1 E-2](3000rpm, 5min, 4C)3ted 45 ImLE AU ©] 45HE 80T dry ovenoll Al 12413t
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F, 374 ImLE A7hste] 28nmel A RS SRSk

Q) HAFZ=E AHEUA D B

In vitro

D 3T3-L1 adipocyteol] tigt M F4%H7}

ANz ME H4E MIT assayH< o]83ste EAst(th. AXE 96 well platee] 2+ well &
1x10*% 10% FBS7} %3¥ DMEM HiAE AF&3le] 100 LA BF3txz 37C, 5% CO2
incubatoroll A W Fetth. MEZ F2S 98l 2441 Wi &, s=EHE 343 AEE 150 pL
A st wjFstATh B F 5 mg/mLe MTT AlekS ZF wellell 7.5 #L# AHegstal 34
7 & A E A AS DMSO 100 «LE H7Ist 570 nmollA] §FEE A3t AX =

He gzeol td MEes genol wmakslt

@ 0Oil Red O Staining % Lipid accumulation

6 well plated] MZE 7 welld 1x10°% B3 3 B3l AA AFPo| A&t B3l7) 942
H AlZ(day 13)ol HIAE A A dZtE PBSE 2~33] Al &3t} 10% formalinin PBS)E o]
gsteo] A2oA 1A ¢ - F, 60% isoprophanolZ A& & Ao eds] Az
At} 0.35% Qil red O(n isopropano)E H,O¢} 3:22 34435t 0.2 «m membrane filter2 <]
HA Z F ARESEAT Ol red OF 2083 94 & S/HTE 343 AlFHsto dAr|@ez

Z & wellol 100% isoprophanolE Z7}sle] oil dropletsE =] 492nm 3 =5 A3 A4

1 S et

N

@ mRNAY ©ad Wy W)

A= i%%ol A Aol o e &Askr] el AgAIEe]  adipogenesis<t
lipogenesis & <Axte] WEE 215kt RT-PCRE 53l mRNA Zd WsE A5G n
western blotS & @z d3y WIS &2kt

@ Glucose utilization assay

A=A %1 adipocytesell B FE25 H7bst 1243 &< vl = ¥iAE FASIA S 100 «M
H0.& #7718l 12A1ZF &9t insulin resistanceE FEA1Z1 3 7+ well?] mediumS )3 st
-20C o] TZA3th. Amplex red glucose assay Kkit(invitrogen, USA)E ©]&3to 100 «M
H,O.medium@] glucose &S A3t glucose contents rate(%)= £3FAZ] normalS 7]
o7 3oy %= AR

® ROS =4

A=Z W A" ROSe =AS DCFDAQ’ ,7° -dichloroflucor escin diacetate)?] At =zZH =
A3ttt 96 well black plateo] 7z welld 1x 10%e] MZES EF3le] 24~48A17F v A7l &
Ao ALY ZF TR AR E welld Hrtsta 12417 & DMEMC. 2 3]43 DCFDAS
final concentratione] 10xMeo] =% AHglste] 37C, 5% CO, incubatore]l dark condition .2
303 Tt} Platee] wiAE AA = HO0.& serum free DMEMo| 1ImM %2 3|43}
celle]l 3AIZF B9k A 2st4gth. Multimode Microplate Reader(Tecan, Spark, Switzerland)ol A



excitation 485nm / emission 530nmeollA] DCF fluorescenceS =73} T}

In vivo
O AIdEE

ICR mouse (male, 5weeks)]

@ AYT BF

- Normal group : A+

- Control group(Streptozotocin-induced mouse) : Streptozotocin &=

- PRE-L treatment group(Low concentration of PRE in Streptozotocin-induced mouse) :

Streptozotocin Fxf + HAFEE Aex HIH(HAFEE 250 mg/ke)

- PRE-H treatment group(High concentration of PRE in Streptozotocin-induced mouse) :
Streptozotocin B2 + AFE2E 1% AYH(FHFESE 750 mg/kg)

dPeE2 e 5FAE S48, 13/1F 932 HAARITHE A

SEEES APFR A 1243 B9 HAI T, etherd o83kl FY vhABT 4E AW
2 B3 BAS AL, A¥ste] b A, AW, ABEAL AFUL o|F AFYTE F
s oleha gt



24, @723 gl 43

1L A= A3MH4E A% Dry Cooking 39 =71 &4
O =HATH gk 7| &5 AE AR A
131- le)

& el st Hol AU d=dArt 1] iﬂ] /\l =378 =
o2 FAFA He A vwsisle W AlFdo] oA A 7HAA o # <

TRL AHAGE TheAFe =2 A A3 £AE NS 918k Dry cooking FHe )&
Skar CVSE AlFoll A 7hs ¥ 23S 8] S8 vddk =104 Dry cooking=
dAste] HA 2de YA

(D) Dry Cooking &% =7 1: Dry cooking €% % A7t 434

O =A< Dry cooking H& IAZAES 37 93] 2= Azts 2Este] MuAdE 3
FTHEED. 65CAlA 30% Dry cooking &, 85C oA 2A|ZF Smoking #A4S AX =3 A
ol Mg om, F&o] g FHo] AR F5o] dojues T B WHIE IA JERR
tHSample A). ©]E ®H 37 $J8] Dry cooking A7+ Smoking AlZFHS Eo] A %3 o

FES ZolH oy, o3 FHol AT F=0] YojtiSample B). Dry cooking =<}
AZtE Eolal, Smoking &5 AZHE £ HAS Axd A, G e Wol &4
He AS & 4 A HSample O).

€ A2 Dry cooking

— Dry cooking — Smoking —I—Sample A—l
(65C,30min) (857C,2h)
—— Dry cooking — Smoking —I_Sample B_]

(65C,10min) (85C,40min)

— Dry cooking — Smoking —ll_Sample C_}
(707C,40min) (75C,10min)

191, AL Dry cooking =7

- S A 9] Dry cooking &1 AAE s th& A SAFS Dry cooking &1-& Fralste]
Lo NS xdely A4S APsPcH A, F1ol= Dry cookingoll AFEE Z1AI9 Al
Hzaad Adg /59 93 A Ws), & Uedth |A, 2521%9 Dry cooking 71
Bz e} 65C oA 308 Dry cooking 3Far 85C oA 2A]ZF Smoking ¥4 -S A Sample
AE Alz3tth Sample Ax 45%°] W& F&S UERoH, e ¥ FFo] Wol dojdt
Ae B 4 A, Smoking Alzke] Aol EAgko] zsHAl UEtEth ol TE A SAF ¥
& w2 Z717F 2han, AW ko] w2d HlE) bE Akl v Wil A=EskA dzvF



dojub A gl i EHo] A yehd Ao AsEH. o]F Bt 65CelA 10 Dry
cooking ¥, 85CoflA 40& Smoking 3t=%& AlZbe A3t A =3t th Sample B= 60%<]
TES WOy, -3 £ FF0] dojtorn FAgFo] AetA Yt we] 27t
Oa "BojAl= 2o & YRt o= Dry cooking A%k #al Smoking Algko] Al7] wi&
o7 Alg"d. o] ¥ Dry cooking &%} A|ZFE Folil, Smoking 2% AHE =9
Sample CE& A|Z3}3th Sample C= 67%2 =& Hetl o, 3 Y R7EA d Aol
H7] A FHo| AxEHo, #HS HdxHo| A Ao R AR o] EA3
2zke g yeEth

e rlo
2
™
o

#1. A& Dry cooking 23}

AE zA g A/F v T
Step |Temp.| Time
1| Ready | 65T | 7min
S 1 2| Dry 65C |30min
arlrip e 31Smoking| 85T 2h 45%
Hot air .
4 . - 3min
flying
5 End - 1min
Step  |Temp.| Time
1| Ready | 65T | 7min
S 1 2| Dry 65C |10min
arlrglp € | [ 3]Smoking| 85C [40min 60%
Hot air .
4 . - 3min
flying
5 End - 1min
Step  |Temp.| Time
1| Ready | 70C | 5min
S 1 2 Dry 70C |40min
ample | '31Smoking| 75C [10min 67%
Hot air .
4 flvi - 3min
lying
5 End - 1min

(2) Dry Cooking & =7 2 : Cooking Z Dry A gol w& H]w

O Dry cooking ® Dry 348& F7tste] AFS F2 SAS Hlws A stATHIH2). Dry
cooking Ao Eol717]oll A 70ClA 1083 = gHe] FES AXANI| = 4L A
2 &, 80C oA 3083+ Dry cookingS &}l Smoking AlZH10-208)& @] ste] A|FS Az
3} thSample 1-3).



& Dry - Dry cooking 34

Dry —— Dry cooking Smoking —I_Sample 1 |
(70C,10min) (807C,30min) (75C,10min)
—  Smoking —I_Sample 2 |
(757C,15min)
—  Smoking —I_Sample 3 |
(75C,20min)

192, Dry - Dry cooking &4 71

B

- DFY cooking JJr7b ANA wRY W 5 A4S HLSE] st 70T oA 1023 249

< Dry & % 80ColA 30% Dry cooking #}A-& AX3L 75C oAl 10-20% Smoking 3}
Sample 1-3& Azttt w2+ 7IAAE 213 Ag A5 v g FE&ol s vEEth
ok AL4E Dry cooking A 714 ulRolA &7t £3HE g2loz o|u wAYs= n}
Zoll o) e mHol £4HE oz AZHo], Sample 1-3& A=x3t=dH AHEE Dry
cooking F4L 9 A£¥ Dry cooking A g8 R F7] &3 §lo] 71¥stE Dry
cooking(Roasting) &4 A8tk &8 55-58% = UERY b 243 w3ty o), o
A whg mokol FaA ¢kx A FEo] Yojyth m, v URE ERAE 472 vt

A Ao vEy,

¥2. Dry - Dry cooking &% A}

AE Z7A g A/F v TE
Step  |Temp.| Time
1| Ready | 70T | bmin
2| Dry 70C |10min
sample | |3] P | 80 |30min
arrllp € cooking ! 55%
4 [Smoking| 75C |10min
Hot air .
5 . - 3min
flying
6 End - 1min
Step  [Temp.| Time
1| Ready | 70C | 5min
2| Dry 70C |10min
sample | | 3| PY | 80C [30mi
ampie cooking mmn 55%
4 Smoking| 75C |15min
Hot air .
5 . - 3min
flying
6]/ End - 1min




Step [Temp.| Time
1| Ready | 70C | 5min
2 Dry 70C |10min
sample | | 3| P | 80C |30min
an31p € cooking 58%

4 Smoking| 75C |20min

Hot air .
5 . - 3min

flying

6]/ End - 1min

(3) Dry Cooking 3 =7 3 : %3l =70 A Steam cooking Bl

O Dry cooking®} &7 Steam cooking &4 F7}ste] ube] 2 EA-S HladlarA Steam
cooking-Dry cooking(Z1¥3), Steam cooking - Dry(Z2®4), Dry-Steam cooking-Dry(Z185) <}
2ol 21& HAAsIA AFS AxsHA

& Steam cookingS 713 312 Dry cooking
Steam cooking — Dry cooking —  Smoking *I_Sample D |
(99C,30min) (90C,10min) (75C,10min)

7193, Steam cookingS F7}F -2 Dry cooking =71

1°)

- Sample A-C % Sample 1-3¢] Z3E F3ll, Dry cooking A& 9t 3}HS o] w4 W <
o] dojutar A7to] tha HolA &= A S E UERY Steam cooking 3AHES FUFeke] w1

kg ol & Dry cookingdtAthH1#3). 242 99T oA 30& Steam cooking gl & 90C
o] moA 1083t Dry cookingstal 75C oA 10% &<+ Smokingdle] Sample DE A %23t
t}. Sample Dell tigh 7AAE =0 2 AHg /5 A vluet +&2 F39 o) Sample
D+ 49%°] &< YERW L, Dry cooking A 2]vk g 9ol wls| Reko] s W F50]
HAA dojy= As B F AdTh

b A

#3. Steam cookingS F7}3+ 1€ Dry cooking A=

AE z7 A A/F 8w T
Step |Temp.| Time
1| StaM 190 130min
cooking
Sample | 2| " | 90¢C |10mi
ample min
Dp cooking 49%
31Smoking| 75C |10min
Hot air .
4 . - 3min
flying
5 End - 1min




O Sample A-D 2 1-3¢] A= ulgt o 2 Dry cooking® Steam cooking &3-S #H3] o] &
d 7tE F =R & 3 2SI 43S AAdska, =3 Dry cooking A A4S
[e)

7] 918l Dry 2 Dry cooking®] =A< tt

f

& Steam cooking - Dry &4

Steam cooking Dry Smoking Sample 4 |
(997C,20min) (75C,10min) (75C,10min)
—  Smoking | Sample 5 |
(757C,15min)
—  Smoking | Sample 6 |
(757C,20min)
— Dry Smoking | Sample 7 |
(75C,20min) (75C,10min)
——  Smoking | Sample 8 |
(757C,15min)
— Smoking | Sample 9 |
(757C,20min)

7194, Steam cooking - Dry &3 =A

- Steam cooking FA ¥ A TH F£ES AASY] Y& Dry 3AHES FUbete] 1949}
e 20S 273k Sample 4-98 Al xstAth e 99T olA 2023t Steam cooking A ]
&, 75C A IOT(Sample 4-6) =+ 20E(Sample 7-9) Dry A @l3s}al 75C oA Smoking A3t
(10-20&)= ste] A FS ?ﬂ]J—O}I’_ olo] W W= nwslgon 1 A= 49} 2}
TES Sample 4(54%), Sample 5(54%), Sample 6(51%), Sample 7(51%), Sample 8(51%), Sample
IG0% o2 o 71t &3 7HEA et Steam cooking ¥ Dry<} Smoking &4 AlZke]
AaE F&o] ol AR, ol A3t F Aole AT Dry cooking®t tR-& wiE
o}, Steam cooking &8 F7Fe TLFolA @ A7l AAHdE ACE Ve



4. Steam cooking - Dry &% A3}

AE z7 F&
Step |Temp.| Time
1| Ready | 99C | bmin
2 ci?l?i?g 99°C [20min
Samiple | 3T Dry [ 75C [10mmn 54%
4 |Smoking| 75C [10min
5 Hot air _ 3min
flying
6] End - 1min
Step |Temp.| Time
1] Ready | 99C | 5min
2 C%f;?g 99°C [20min
Sample | TR 75T [T0min 54%
4 Smoking| 75C |15min
5 Hot air _ 3min
flying
6]/ End - 1min
Step |Temp.| Time
1| Ready | 99T | bmin
2 Cif;?g 99°C |20min
Sample | R T 7T [T0min 51%
4 [Smoking| 75C [20min
Hot air .
5 . - 3min
flying
6] End - 1min
Step |Temp.| Time
1| Ready | 99T | bmin
2 Ciflfi‘r’fg 99°C [20min
Sample | 3T Dry | 75T [20min 51%
4 1Smoking| 75C |10min
5 Hot air | Smin
flying
6] End - 1min
Step  |Temp.| Time
1] Ready | 99T | bmin
2 Cif;?g 99°C [20min
Saple | 31 Dry | 75T [20min 51%
4 [Smoking| 75C |15min
5 Hot air | Smin
flying
6]/ End - 1min




Step |Temp.| Time

1| Ready [ 99C | 5min
2 Citoe;?g 99°C |20min
Sample | 5D 75T [20min 50%
4Smoking| 75C |20min
Hot air .
5 . - 3min
flying
6 End - 1min
& Dry-Steam cooking-Dry &%
Dry — Steam cooking — Dry Smoking —I_Sample 10 I
(70C,10min) (99C,30min) (70C,10min) (75C,10min)
—  Smoking —I_Sample 11 l
(757C,15min)
— Smoking —I_Sample 12 !
(75C,20min)

7195, Dry-Steam cooking-Dry &34 =4

- Dry-Steam cooking-Dry &2 <A ZI3)® Sample 4-9 Az 34 A& HI" S E Steam
cooking A/F Dry &AL Fristy 252 43| 1y59 Lol =& A3t Sample
10-128 A=xs9th. 42 70C oA 108 Drystal 99T oAl 2083+ Steam cooking A& 3,
70C oA 10% Dry Ag]lstar 75C ol A Smoking A|ZH10-208)& €8st A F& A Xt o]
of W& W3lE Plwd A¥ x59 o F&2 Sample 10(46%), Sample 11(50%), Sample
12(50%) 2.2 Sample 4-9 Rt} Fgo] ¢zt droly i, =7] Dry 3402 A3 2o FHo]

T AdojAl= A= & 5 oy, Azl 2o 43 5l dzto] A E A,

5. Dry-Steam cooking-Dry &% A3}

AT =7 T
Step  |Temp.| Time
1| Ready | 70C | 5min
2| Dry 70C |10min
3| Steam | g 30
Sample cooking 469
10 4] Dry 70C |10min ©
5[Smoking| 75C |10min
Hot air .
6 . - 3min
flying
7 End - 1min




Step |Temp.| Time
1| Ready | 70C | 5min
2| Dry 70C |10min
3| Steam | g 30min
Sample cooking 509
11 4|1 Dry 70C |10min ¢
5|Smoking | 75C |15min
Hot air .
6 . - 3min
flying
7 End - 1min
Step |Temp.| Time
1| Ready | 70C | 5min
2| Dry 70C |10min
3| Steam | gq¢ a0
Sample cooking 509
12 4 Dry 70C |10min ©
5|Smoking| 75C |20min
Hot air .
6 . - 3min
flying
7 End - 1min

(4) Dry Cooking 34 Z7 4 : Steam cooking ¥, Dry Cooking®] AE

O A&7tA1¢] AxE vle o2 Dry Cooking e £ FAH/RY £7-E& Steam cooking -
Dry - Dry cooking &d°o g HAstt o] 34> Ag & =39 &0 JAsA vk,
217o] A EHAoH Ao E JHE JEHE F ZEF AU

& Steam cooking - Dry - Dry cooking &%

Steam cooking — Dry —  Smoking Dry cooking —I_Sample 13 !
(991C,20min) (75C,10min) (75C,15min) (1007C,10min)

—— Dry cooking —I_Sample 14!
(1007C,20min)

— Dry cooking —I_Sample 15!
(1007C,30min)
Z196. Steam cooking - Dry - Dry cooking &4 =7

- Dry Cooking W9 HZF FA/RY =& I™6x 2ol HAFATE 9TIA 2083t
Steam cooking & ¥ 75C oA 1087t Dry A4S AX| 3 75C oA 15%3F Smoking X&) &
npz]gko 2 100C oA 10-30%3%F Dry cooking *€]dte] Sample 13-15& A|Z3F o™ F63
Ze A7t vEbstth =%t Sample 13-159] & A7 57%, 56%, 53%= WFERRAL, 2HE €
g w3k 5 w9 50 7H/85121°U4 A0 E=F FolAE ZALSE UERTE o]+ Steam
cooking ©.& uHo] 9]g& olE ¥ Dryel Smoking HAHES AH wHo FRE zHsn



Dry cooking #AS &3 =e Azto] J/RAHHAY] wlwo &2 HRTh o]d w Steam
cooking - Dry - Dry cooking A< HF FAHSZ HAG3Yh

6. Steam cooking - Dry - Dry cooking &% 23}

AE z7 A A/F v T&
Step  |Temp.| Time
1] Ready | 99C | 5min SRR SR
A A
g| Steam | gq:¢ |ogmin - .
cooking —— <
3] Dry 75T |10min
Sample 4 |Smoking 75C |15min
13 | |5 HfOt. ar | in 57%
lying
6/ P 11000 |10min
cookmg
7 HOt. air - 3min
flying
8] End - 1min
Step  |Temp.| Time
1] Ready | 99T | bmin SE e
A A
g| Steam | gqe fogmin| | |+ = T — us
3| Dry 75C |10min
Sample 4 |Smoking| 75C [15min
Hot air | . 56%
14 5 flying 3min
6/ PY 1100C|20min
Cookmg
pitotair | gy
flying
8 End - 1min
Step |Temp.| Time
1| Ready [ 99C | 5min SER SENE
A
2| Steam |90 |90min = - —
cooking
3] Dry 75C |10min
Sample 4 |Smoking 75C |15min
15 | |s|Hotar i _ gy 53%
flying
6/ P 11001 |30min
cooking
Hot air .
. - 3min
flying
8] End - 1min




(5) Dry cooking &7 wre} A =3 ARG 2 Hr}

o ATYS oz BEHYsLE AASIe] 7+ 276 wE Dry cooking 3hed Al
% & S7e] AFelAM B3 HIPE §-

7
570¢] 9% Sa mple 3,6,9, 12, 14 o tisf 12 BsH7ME LA

Fe Aug 7

Rk 1 A, 2 AR did Z 7154 Zolrt gl AR YERT olF, Ax o] H
<23k Sample 6, 9 % Sample 62 A|¢]slal Sample 3, 9, 12, 14 o tidl 22 FHIIE A
stttk 1 A3 Sample 14 A 87 A, & A7, 2AHTEZEANA N B HILE ko
H, o= F&o] A™stn oHH 27to] A AEHE AR J*‘“)rﬂoi HFHom Y
Steam cooking-Dry-Dry cooking &2 A| =3k =3 0|t} Sample 3 2 F HAZ =& H7}
E Wot=tl, o|= Dry-Dry cooking &Aoo = Xﬂzﬂ TH3kolor, Sample 99} 12 Z+Z; Steam
cooking-Dry ¢} Dry-Steam cooking-Dry &4 0.8 A3+ 2h3dolt},

3%7. Dry cooking Z7o me} Al =gk ===t HsA H7E AAb
A ok B ks THAVZ=
Sample 3 4.76+1.14 4.64+1.19 4.60x1.12 4.43+1.31 4.36+1.31
Sample 6 4.71x£0.72 4.52+0.86 4.56x0.80 4.5210.84 4.56£0.89
Sample 9 4.71+1.20 4.52+1.11 4.56x1.05 4.52+1.16 4.56+1.19
Sample 12 4.90£1.00 4.55+£1.04 4.40£1.06 4.39£1.03 4.37£1.00
Sample 14 4.48+1.33 4.48%1.25 4.43£1.13 4.40£1.22 4.35%£1.18

T197. Dry cooking &7 ug} A=z

& A

r ol
off
ol
N
=



8. Dry cooking 7o wa} Axg A3 #sz Hr7F 22

4 % 3 4 FgA15s
Sample 3 4.33+£1.45 5.47+0.29 5.13%+0.99 5.33£1.35 5.21+1.31
Sample 9 4.40%+0.83 3.73+£1.53 4.07£1.10 4.47+1.55 3.93%1.21
Sample 12 5.40+1.06 4.07+£1.22 4.47+£1.64 4.33£1.45 3.86£1.46
Sample 14 5.47+1.30 5.40x1.12 5.27+1.10 5.40+0.99 5.79+1.05

¢ =4 H7}

O Dry cooking Zz79] wat Azgk X9 F Sample 3, 6, 9, 12, 14 o tjs] &4 HIE
AABFAT. AlesE dyrebd CON, Sample 3(Dry-Dry cooking), Sample 6(Steam cooking-Dry),
Sample 9(Steam cooking-Dry), Sample 12(Dry-Steam cooking-Dry), Sample 14(Steam
cooking-Dry-Dry cooking) 2.2, Rheometer (Compac-100 II, Sun Scientific Co., Japan)& A}&
3l Shear forceE =A3slF o Axp= xo} Zth. CONZ Sample 3¢ 74-% Dry cooking¥F A
g3 OFoE SRl A UEgen ol W dxd o =AY EAo] osiA ¥
HE FA5H7] Ag57] W& A= AlsdY. Sample 6, 9, 12, 14+= Steam cooking3} Dry
cookingS #o] g3 1502 Steam gl o8] A& o E Strength?} Hardness7} o}A
E Aoz UskAw Az wet Hab dobxlal, Sample 149 A9 HF &9 =3l 9
3 Agld IFCS=E OE Steam A IFol vlE] 4o A= AS E & Utk

3#9. Dry cooking &7 we} Azt A3 4% 7}
Strength(g/crt) Hardness(g/crt)

CON 825 4744
Sample 3 756 4467
Sample 6 1176 5659
Sample 9 1293 6477
Sample 12 1226 7059
Sample 14 1108 5034

CON, Sample 3(Dry-Dry cooking), Sample 6(Steam cooking-Dry), Sample 9(Steam cooking-Dry),
Sample 12(Dry-Steam cooking-Dry), Sample 14(Steam cooking-Dry-Dry cooking)



(6) Dry cooking o we} Axd shA el wlzvdl 24

O Dry cooking 7ol we} Axg HA A Sample 3, 6, 9, 12, 14 o WlzI] A 24351
o} A3+ €¥rEE CON, Sample 3(Dry-Dry cooking), Sample 6(Steam cooking-Dry), Sample
9(Steam cooking-Dry), Sample 12(Dry-Steam cooking-Dry), Sample 14(Steam cooking-Dry-Dry
cooking)& At&3tal, HPLCE o] &3t Mzads SHsdth. 23 F109 Zom dxt
9o Hl&l Dry cooking &2 Azt =] dWlzydll geFo] w2 Ao E Yeyt duket
o] WlzyALe 0.2188ppblg, Samplee Z+z+ 0.2355, 0.1177, 0.0864, 0.0335, 0.1787ppblg=. =
A=A

#10. Dry cooking Z7ol wha} A= sfxu3e] Wz 24

Benzopyrene (ppb/g)

CON 0.2188
Sample 3 0.2355
Sample 6 0.1177
Sample 9 0.0864
Sample 12 0.0335
Sample 14 0.1787




2. %94 Dry Cooking H¢ @348 2 scale-ups}

(1) Dry cooking =¥ d&FFH4& 9 scale-ups}t

O &"= Steam cooking - Dry - Dry cooking &<
sttt T1H8E FAolA AL AE /T AFY W3
Ao A AFEBL7] o] HHG 202 Beste TS

S Aol AL A|7]aL o] F scale-up
£ Yyelth 1,2,33F scale-ups 53
A 8-A171 LA} 8

& Scale-Up 714 #ZE

7138, Scale-Up 714 #Z

€ 1= Scale-up

4 AR A F=
13
71349. 13} Scale-up
> T4 128kg
> /\g/\]-a]: . 86kg
> AAEE : 67.19 %
> TE& 1-3«] AAZY 8 a3 48 147 93 25F =9 AT AAEES FolaAk
3}



@ 2=} Scale-up

A A

g
| o,

o

0°C
0°C
0°C
[
0°C

=

~[N|ofs|o

7o
= 90 ¢
0
0T

o | AL A | A | A AL

1710. 2=} Scale-up

VAR VAR VARV

0°C
0]
0°C
0°C
0°C
0°C

il

G 1o
Boe| 10
e 2
0

M AL | AL AL | AL

oy

1311, 3%} Scale-up
=% . 146kg
AAEF : 82kg
L& 56.16%

AFel A B FREZIEAETE A AFH 2 Abe] flo] v

VAR VAR VARV

(2) Dry cooking FH o2 A X3 A A

> doidel 7zl gA 1 A ow HHTE THed AlF N
> ZAGARNLS HEE 3.

» =oivte EAAEFSY 7hE el Dry Cooking W 2§

P TS S8t &nF AFE 2ol A&

> HZ A



Sl Aol ddae EAL vAA e Auise
go) o HAAL 2EA o §OE Aste] AFAA WAIF A wEA As|orD
gotalth. B3 ABAF] FHINE AR B Sqe] @A = 2
of B3 HESL Baste] B ATAE olAMA Ed} U AAT 2
17 A3 WA WAL S48 AFEE BESC] oF ¥ AES AMHAL

2o b B o O

(]

< o] &% HAATHH o]H E A= A

O zx, AY, 29, v, A, 9, d3, 43S Z4E FEHE sk,
AT AHEE 92 dubd FAIE AR AS (PETA FE A AT B AE A
stath I”129f o] 9o e X, A, 29, v, B, Y, AT, B3 FES

(PG TEA FEE oA dutH o7 ALFE A A 0.1-04% HIVsEa v x g

WAL olA 18N SN 1A 082 HAES T8 04% F7kste HHde A Al
A Azt AsHILE AASt BIEAEY 7155 ZARAT. ol & HIROE 23 A Zol A
= Z7F BlEE 01-02% B 2Hst 94RE sAHAANA Axsta, R AR 24, E4
7Fe B3l AFY oA H dAx Ao g BUHE sk

M

e
SO
2 e

g r

L=R:1 048

| gk
L g,
»

Q) AFTARE ol &3 HARF o1F # 4= A

O Agel A48E ATRL uTe 5AR o4 ATLE ATE v

e} AFAA T

N



A%t RAT e RY Jgly AL T1lF e HLE JFse E3 A Hde T o2
< (2500)01“1 24N HE AR F, A(5~100)004 10¥eA 15U FrHE o Tasa Al

T ANEE ARESIT A AFEE RS dEbE FAE AR RS CFPETFA F
oA AFE WS AL ALIETE HEE AZALE ()Y FA FET oA gHIH o =
£33 AT 2% 5% FA7Fsta whEe] A Elste] WAz oA 18X SAAA Az
AF LAt WEstal o]F s Fste] Aol AHEstdtt #eH 7, dAx 4, 5497}
E B3 AE olH @ Ax A 3 HrE P8t

%11 Al Az vls 2 8

=<.>*='_.~lrlr

it

A5 Hl &
Aad T 1
R 1

= 0.5

B 3%

@) HEE B AFTHAFE ol &3 HARF AF F2 H71

& =4 71

O AdE 2 ASARE ol&ste] A= AAGZ e &4 H7HE AAsaH. Ase
Shls 1-0.2%% H7RE gz, A, 97, A, A, A9, A, 24390,

=)

2%, S5%E R%E]Ei ol o &, Rheometer (Compac-100 1I, Sun Scientific Co., Japan)E
AR-g38ll Shear forceE = 45}9&‘2&] A= %128 2o dirsA9 3 (Cone 7MY w2
Strength®} HardnessZ vtelyion, Qwztel AlGA Age 7 @S Strengthet Hardness
£ 7HAE AoE SALH[AG. dutsAdel Hlal, QuAet AgAe ket s4S ANHS

] AL Ax M M AR Y Ao E et

om{

F12. A= 2 ATEFE o8 ;AR AFe| =4 B

Strength(g/cr) Hardness(g/cr)

CON 973 4127
EdE 767 3492
A= 681 3126
il 718 3445
(R 1p ¢ 569 3202
¥ 848 3984

Z 9] 875 4535
AT 623 2860
&7+ 806 3816
AE32% 639 2843
A5 35% 681 3673

& 353 Wrt



[e] 1l
H7He AR, 128 o2 AE(Nor), €yt w3 (Con), Ala30G%), 27 0.4%% A
bt Az, AF, g9, vz, A, X9, dF, B3EE o8 HHeRE F 11 /) AE
of tigk FeHrt A= F133 23, AANono] 7HE e HFE wgkon o= HA
FUHE A AR ASHT Ogo=E B2 AR/ AFE 2 32 A, 3¢S
A7t AR ZF WA= A Fol A3l HIIAEA 2 HUtE He Ao Bt v
A, x4 5 U8 AdE 2 AEFES o83 HALRLS & HUHE e ASE e
Bt ol EWE HdE F ASHFY =HASE e JrrFs 24dsto 23 AlEs Az
3Rt
E13. AAE ¢ ASHFE ol &3 HANH AFe #54 HrF 12D
A ot FordzE A FAA A A7 PR
Nor 3.23£1.69  2.69+1.38  2.46%1.39  2.62+1.45  2.54+1.51 2.23%1.24
Con 4.85+0.99  5.1540.90  4.54+1.05  4.85+1.07  5.54+0.78  5.23+0.83
Al 4.62£1.04 4.00%1.58 4.38+1.61 4.46+1.51 4.54+1.13 4.23+1.48
= 4.9240.64  5.00£1.22  5.00£0.91 5.00+1.22  5.00+1.08  5.00+0.91
A= 5.00+0.71 4.3841.39  4.23+1.64  4.31+1.65  4.77+1.42  4.54+1.33
29 4.92+1.66  4.69+1.60  4.46+1.85  4.69+1.65  4.77+1.17  4.85+1.52
oWz 4.38+0.77  4.23+1.36  3.92+1.32  4.62+1.33  4.15+1.34  4.50+1.31
A3 2.08+1.44  2.15+1.46  3.23%+2.05  2.38+1.61 3.54+1.79  2.38+1.66
2 5] 4.31+1.11 4.54+1.27  4.62+0.87  4.54+1.13  4.92+1.38  4.69%+1.25
AZ 4924095  4.31+1.38  4.77£1.24  4.31+1.49  4.85+1.63  4.62+1.26
27}38F  4.46+1.20  3.15+1.46  3.85+1.91 3.31£1.70  4.23+1.36  3.38+1.45




15%} 7“3”:1 <E

e N =
o, A4S 2%, 5%

538 AFRE 5%

g,

o2 (Con), A&
% (Non)e] 7}#+

1l O
=~ 1

o] 7};@

37}
W oz vehgn.
247].6]- Q];(]Eﬂ-%l—_/] 75]_?_

&

H7M8k 1% =

3T

F2%), N=

o
.

J

o
Y} 1= 1
O'\l(:)]7.|-1__

el AANR B
7k BAAEANAE

E 3ol »g%ﬁmw
AdE A

7] B okl

[elm=1

s Hr7E A2h

FE &lE
EZAE A

Lio(Con)
, %7L§]f’k~ A-gstH L, dF

% AlFstdtt #eR7F Addes &1

A

Adge wa

H’l

<

At 273
4 = BUHE T
g =2 (Conell 1l H =< 9hE
o

F14. AAES o] &3 HHAGH AFY #FF H7F @D

A B FOIEzE A FAA AD 21z THH7E=
Nor 2.95+1.12  2.74+0.82  2.90+0.80  2.92+0.92  2.92+1.28  2.89+0.91
Con 4.38+1.05  4.40+1.28  4.33+1.02  4.36+1.32  4.35+1.27  4.38+1.14
#x 4.29+1.12  4.29+0.99  4.21£0.99  4.19+1.05  4.26+1.01  4.25+0.88
7 9] 4.76+1.23  4.45+1.20  4.38+1.13  4.32+1.09  4.31+1.17  4.32+1.17
27 4.76+1.23  4.76+1.15  4.60+1.13  4.51+1.13  4.50+1.18  4.52+1.20
Qv 4.19+1.14  4.31+1.14  4.27+1.04  4.29+41.05  4.36+1.14  4.39+1.16
A 2.86+1.25  3.26%+1.51 3.38+1.34  3.46+1.36  3.52+1.39  3.52+1.37
23 4.48+1.43  4.40+1.36  4.27+1.26  4.23+1.19  4.25+1.22  4.27+1.22
AE 4.00+1.15  4.00+1.11  3.94+1.08  3.93+1.13  4.02+1.16  4.02+1.13
27433 4.19+1.37  3.71+£1.33  3.52+1.32  3.43+1.32  3.46+1.34  3.40+1.32

#15. AEHFE o] &3 HANH AFY #H53 H7F @22
& B FOrEzY A FAA AD 2z THH7s =
Con 4.75+0.85  4.60+1.39  4.20£0.89  4.65+1.23  4.70£0.92  4.30+1.03
NZ% 2% 5.2540.97  4.75+0.91  4.65+1.09  4.90+1.07 5.00+0.97  4.95+0.89
ANE% 5% 5.10£1.07 5.10£1.37  5.05%£1.10 4.80+1.44  5.35%£1.09  5.10+1.25




d = 37
of Wz} GetA= FHAQ HHolER, HZ AAdAde] v AR HolHE &7 Al A
A FEjo] AAE EAHol AF FEHE 2 #ed FE&HI o AAE A4S A
59 FHxto] BEE Flste WHOE FAZHJ] AEE TAHA XS FHAA AE GE
NAEE 71 A E ajdste] &4 0] 7Hsd WiHolth AAE &42 AR JEAd =
A3 wkhgete] EAA dgS Yol 3] dYS BRoFe AoE 7 AR Y A5EE
of W& HEFAQ ¢ 54 Y W E F AFS + Uk
O A9H4Non), YRk Con), Ala58(5%), 27+ 0.4%2% H7her =, Aln, 39, 274,
A, Y, g, T3S A G AR EA0 wmE A= % 15, 16, 17, 1916
I 2o %16, 178 Columnel| @& FAEE Ao o] &3k sensor data, ¥£18-& HAA=E A4}

chromatogram< e T},

O FAEEA | o]&3F sensor data
$16. FA A0 o] &3} sensor data (Column: MXT-5)

No| RT Nor Con KiES A= & Aa% Lwz A% A AT 2238 %
1 12.5 168 200 201 189 192 172 205 217 168 184 199
2 | 13.05 0 1420 1460 1222 1377 907 888 518 1520 1608 1602
3 | 13.28 468 0 0 0 0 0 183 479 0 0 0

4 | 13.86 704 2740 2648 1624 3710 2894 2562 4062 5543 4749 3545




5 1446 ] o0 695 908 540 341 309 376 582 542 | 1170 | 978
6 | 15.07 | 8954 | 21680 | 22108 | 11225 | 18662 | 19132 | 19181 | 20050 | 17659 | 23745 | 19946
7 | 16.11 | 13887 | 17959 | 21205 | 17555 | 13635 | 14768 | 26924 | 13037 | 13858 | 17861 | 14899
8 | 17.11 | 5884 | 2681 | 2913 | 2834 | 2625 | 2254 | 2941 | 3243 | 3087 | 2855 | 3063
o [1788] o0 512 510 333 483 0 491 435 421 553 532
10| 18.43 | 748 | 1460 | 1626 | 1671 | 1187 | 6261 | 1911 | 3268 | 1229 | 1611 | 1817
111922 o0 2613 | 2284 | 1688 | 2303 0 1589 | 1759 | 2271 | 2428 | 2598
12 1956 | 0 0 0 0 0 9691 0 - - - -
13| 20.12 | 3046 | 68320 | 82487 | 57708 | 66584 | 43846 | 41808 | 39150 | 73811 | 90627 | 77355
14| 2092 | 443 | 3455 | 4046 | 2828 | 2226 | 1979 | 6918 - - - -
15| 2153 | 613 0 0 656 754 | 1283 | 636 | 6075 | 4126 | 4727 | 4458
16| 22.07 | 543 589 715 563 679 650 623 - - - -
17| 23.48 | 1810 | 3953 | 4148 | 5630 | 3015 | 11601 | 5501 | 8220 | 3487 | 4699 | 5603
18] 2523 | 1627 | 1692 | 2175 | 1983 | 1583 | 1480 | 2316 | 1571 | 1311 | 2104 | 1909
19| 2629 | 2377 | 2381 | 2453 | 2338 | 2347 | 5452 | 2409 | 1434 | 1346 | 1618 | 1575
20| 27.81 | 702 916 850 776 | 1095 | 5061 | 742 | 1032 | 762 | 1231 | 1151
21| 29.61 | 3220 | 2562 | 2299 | 2044 | 1558 | 2604 | 3117 - - - -
22| 31.36 | 5722 | 2209 | 3950 | 4081 | 1838 | 1935 | 3058 | 3415 | 2887 | 4451 | 4477
2313387 | 0 0 0 0 0 0 123 - - - -
24| 36.28 | 1222 | 1961 | 1936 | 1825 | 2611 | 1980 | 1740 | 1744 | 2019 | 2802 | 2663
25| 39.52 | 259 973 558 629 | 1605 | 624 | 1721 | 393 | 1825 | 1639 | 5741
26| 41.82 | 3153 | 5734 | 4593 | 5177 | 6946 | 4460 | 6090 | 3909 | 7561 | 8217 | 9637
27| 44.36 | 1155 | 3441 | 2384 | 1906 | 4185 | 2490 | 3617 - - - -
28| 46.86 | 2222 | 2716 | 2945 | 2328 | 3524 | 4793 | 3842 | 3853 | 47081 | 8622 | 39980
29 | 48.98 | 138 315 240 259 471 308 323 - - - -
30| 51.03 | 587 941 802 615 881 829 586 493 527 834 906
31| 5249 | 3678 | 4254 | 3872 | 3815 | 4219 | 3859 | 3767 | 3405 | 3561 | 3805 | 5168
325529 | 5947 | 6399 | 6052 | 5820 | 6160 | 5809 | 5438 - - - -
33| 56.23 | 7405 | 7651 | 7428 | 7377 | 7796 | 7404 | 6701 - - - -
34| 57.34 | 2881 | 2812 | 2955 | 5476 | 2944 | 3031 | 2336 - - - -
35| 5862 | 5372 | 5760 | 5599 | 5643 | 5899 | 5793 | 4521 | 32220 | 19842 | 21710 | 54493
36| 60.35 | 346 408 406 377 409 421 295 - - - -
37| 61.98 | 5252 | 5503 | 5363 | 5648 | 5689 | 5551 | 5110 - - - -
38| 64.57 | 2212 | 2343 | 2409 | 2389 | 2430 | 2417 | 2002 - - - -
39| 66.39 | 2181 | 2416 | 2224 | 2344 | 2479 | 2348 | 2535 | 6567 | 4645 | 5312 | 5832
40| 68.4 | 1905 | 2037 | 1947 | 2118 | 2128 | 1982 | 2476 | 1967 | 1926 | 1911 | 2166
41]71.28 | 680 737 675 836 796 693 672 - - - -
42| 7332 | 191 189 178 292 280 170 218 - - - -

®17. FAREA ) o] &3} sensor data (Column: MXT-1701)
No| RT | Nor Con FeE A 24 | NBF | enA | A 29 27 | 2R
1| 11.86 | 190 224 218 205 203 189 219 228 178 193 201




2 | 12.32 0 1029 1183 873 1033 599 688 620 1222 1281 1205
3 | 12.79 765 907 754 801 801 682 812 786 771 831 873
4 | 14.04 613 3189 3247 2030 2696 2926 2650 4023 2591 4406 4093
5 | 14.72 3707 3922 6985 6389 3254 2694 7045 4282 5530 5169 4110
6 | 15.51 249 265 333 226 204 388 206 384 239 211 241
7 | 16.71 | 16272 | 30239 | 31086 17306 | 25976 | 25413 | 26443 | 28775 | 26293 | 33376 | 28939
8 | 17.72 9814 14844 15804 12388 12563 12706 | 22113 8904 9607 10447 9523
9 | 19.01 283 311 406 263 297 332 313 272 171 95 259
10| 19.6 2696 2990 3214 3119 2564 7136 3735 4701 4760 6841 4406
11| 20.36 0 76381 | 91695 | 63348 | 73560 | 47548 | 44559 | 42550 | 83421 99983 | 87044
12| 21.85 766 2787 3446 2695 2136 0 8204 0 1291 0 1143
13| 22.35 0 0 0 0 0 16584 0 5676 1550 4861 1705
14 | 22.78 3263 4022 4499 3861 3700 0 4234 2717 2604 3489 2799
15| 24.27 558 726 553 483 501 466 787 695 990 790 793
16 | 25.32 1097 3673 3977 5355 2217 12209 5367 8937 3689 4378 5569
17| 26.91 0 275 310 169 196 316 0 - - - -
18 | 27.54 4303 4383 4484 3980 3591 3913 5603 3444 3565 4182 3548
19| 28.65 557 684 1237 1711 823 879 936 779 687 1011 925
20| 29.5 98 169 333 184 98 181 135 166 167 216 109
21| 31.04 2849 3247 2886 2453 1824 1471 2668 2041 1419 1525 2057
22| 33 0 0 56 0 0 5704 0 259 277 410 310
23| 34.2 6262 2045 3430 2884 1509 5320 2767 1660 1509 2607 1885
24| 36.18 82 859 669 640 653 860 532 759 1029 1175 1082
25| 37.08 0 0 0 0 0 0 0 - - - -
26| 38.19 429 1229 1080 935 1867 993 1798 1569 2708 2519 6722
27| 39.57 1488 3817 2562 2661 4022 2119 3590 1679 4338 3844 4244
28 | 41.31 142 386 315 248 510 177 694 - - - -
29 | 44.26 2717 4948 4595 4737 4893 4145 6760 - - - -
30| 48.5 1221 1394 1002 1042 1057 2505 1198 - - - -
31| 50.3 4921 4907 4786 5105 4229 4726 4743 - - - -
32| 52.64 7645 7616 7572 7253 6826 7444 7575 39299 | 88555 | 43949 | 114911
33| 53.65 5838 6044 5823 5806 5423 5738 5987 - - - -
34| 54.66 4460 4384 4325 4578 4098 4212 4419 - - - -
35| 56.19 6368 6234 6368 6471 5617 6184 6449 - - - -
36 | 59.18 4912 4915 4910 5104 4560 4892 5179 - - - -
37| 61.13 0 0 0 0 0 0 876 - - - -
38| 61.88 2116 2047 2146 2259 1689 2065 1913 - - - -
39| 64.42 2772 2671 2884 5669 2239 2884 3383 - - - -
40| 67.62 471 457 537 565 424 446 1396 18178 2584 2374 3306
41| 70.01 920 1017 1002 1016 979 917 1399 - - - -
421 72.7 279 292 242 301 178 296 335 359 229 312 339
43| 76.2 152 141 162 234 134 172 155 - - - -
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6) WEEFFES o83 AR AFY A oA B}

ARGl oF AME A BH EAE AL Y A oS o, &% L =

AR Bol AEHE ol MBALCIODE Lol AEstel U oA el ofd JF Fi
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MXT-5 F2 48 oo 27 Relevance Index
11.99 Methyl formate - 7455
Butane = =
Acetaldehyde F;:herah Eresh, 90.34
2 ; mmoniacal, ...
Trimethylamine Ch Cobked cabb: 81.98
13.49 Methanethiol eese) MOS(;te cabbage; 72.81
Propanol _y, 63.39
Ethanol Alcoholic, ... 59.34
2-Methylbutane i 57.62
14.92 Propenial Alcoholic, ... 56.99
Ethanol ch Gooked cabbi 51.99
Methanethiol Sesk) LOOKEE Cabbage; 4423
Meaty, ...
tert-butylmethylether - 78.27
18.39 Methyl acetate Solvent, ... 69.39
2-methylpropanal Burnt, Pungent, Toasted, ... 48.76
but-(E)-2-enal Floral, green, ... 71.80
27.94 Hexane, 2-methyl- - -
29.23 Hexane, 2-methyl- - 28.04
(E)-3-penten-2-one - 79.34
2849 pyrazine Pungent, ... 77.66
EDB E 93.76
56.66 Hexanal Fatty, ... 9232
2-hexanol Fatty, Fruity, ... 87.64

1318. Peakd #54E 3 ¥

Intenaity

Intensity

Intenaity

Ratention time {s)

I ntensity

Retenton time (s)

1319, AAE B4




4 HAAE 9 AFTHFE °o]&F AHAGH L2257 AT

O #gFololA &L2s olF F83 84R AF7HA Aol LrE S o83 &
7V FHE olF2 A a3y HHAAE HEEA JAES o] &3 Axdok b= AT
He A" JIEe HsliAe wrEA v ool & Ao g HRIY. FHRI|FIE 2016
Foodex Japan & sl d& dAARJNE=C] 7IaHHe iz 7125 A 23 73 9%
of gt Hrle FRo U DS o] &3 Lo gk ARl e AS F<lst
Atk &3] % 2017 Foodex Japan ol thA] FodatdiA =4 wlo] A~ A2 tjal, g A%
¥ES HU AMELE &2 4FE AA A HZE 3 B A, @A o] o9 Thekdt
0] TheAE 2%, AE AFE ol &3 HANL £2E NEEAT

D) AFZFE °1 &3 HAALR &=

o

% 50%+E 50%, Nad 25%+87E 5%, B 100%E H7bste] AzsAdh Lo HE,

AL, FA = JA0] o] A7 ofFe ALz Yeiyt. Ao Hride] =obd
T pH7F Oha Bopxal, 3R wokA= A= YRt dsdr A3, d978 H7hEel
EeTE ¥ VIEEE Ve AeE yEEen, ol AgAd Hd dF Hlojx &
o oxstr] WMoz HAn

19,
1
)
4
320, AFHAFE o] &3 HALH Ao NE
CIELab
L a b
Al=2 100% 38.23+1.16 13.884+1.13 16.73+0.87
N3 75%, 9% 25% 39.84+0.56 14.32+0.33 17.64+0.38
NE3 50%, B 50% 40.27+1.21 14.69+1.11 18.24+1.07
NE3 25%, B 75% 40.68+0.92 16.16+0.29 19.05+0.48
4 100% 42.8440.69 16.934+0.36 20.80+0.57




#21. ATHRFE ol &3 HAUNE &9 pH, Brix
pH Brix
A=4 100% 5.94 10.9
N4 75%, 9% 25% 5.87 11.3
A= 50%, 94 50% 5.83 11.7
Ned 25%, B 75% 5.76 11.6
=17 100% 5.7 12.4

A b 3F A7k THAZE
A= 100%  4.00+0.85 3.20+1.00 4.13+1.13 3.80%1.15 3.53+1.09
A= 75%,
4.40£0.91 4.13+1.25 4.24+1.15 4.15+1.15 4.12+1.13
H3 25%
A3 50%,
4.93+0.76 4.90+0.87 4.91+0.84 4.83+0.99 4.85+1.01
|94 50%
Al=7 25%,
5.00+0.85 5.0040.89 4.91+0.90 4.90+0.98 4.92+1.01
|94 75%
4 100% 5.20+1.01 5.17+0.87 5.02+0.89 4.904+0.95 4.9340.95

o, JAAS F=
AFEE 71E HA YR ax0E GY 1FFAE JAUMEY 222 s 93w 3
A Fste] Aol hi o] €S WUe Ads H2437 o A FAES ks, S EA,
g Eay 74 Ax3 227 M =L PWrlE bWty 31E7EE AUE AT =
H7bE wdth 71Ee " a9l EA AT g AEE o] &3 A9 4H]
NEE7F & ASE Alsdn



#23. ABAFE o] &3 AN $8& &2 Y

Y| A2 A3 A4
Ala 7 50(19%) 37.5(29%) 25(29%) 25(32%)
IF7 30(12%) - - -

AFEIE 30(12%) 15(12%) 15(18%) -
Fder's 15(6%) - 15(18%) -
Far 30(12%) 15(12%) - -

Bk 2 30(12%) 15(12%) - -

S g 30(12%) 15(12%) - -
A5 30(12%) - - -
2715 15(6%) 15(12%) - -

= kel = 30(12%) - - 15(19%)

= - 15(12%) - -

R RS - - - 15(19%)
A - - 15(18%) 15(19%)
2 % - - 15(18%) -
E49 - - - 7.5(10%)

e &5 ""-.__ =
F24. AFHAFE ol &3 HANH §8& 229 HEH}

A ot ¥ 2% THAVz =
| 5.10£1.25 3.95+1.34 4.30+1.25 4.30+1.24 3.90£1.23
AX 2 4.85+0.81 4.45%1.00 4.15%1.03 4.50£1.01 4.45%0.98
A2 3 4.30+1.13 4.05+1.26 4.05+1.20 4.30+1.19 4.10%1.18
A4 3.55+1.36 5.45+1.60 5.25+1.50 4.75+1.41 5.30+1.42

H5B 7t




5. g Bt

D FEE Az

A GFAFE A FEdol AMESAT HHAEe AWE AA F 01N NaOH=
AN #3331, PBS(phosphate buffered saline)2 2z} A& & & SaK(1:1)¢] PBSE H7lste] E4)
715 ol&ste] EH skt ‘:%ﬂ"“% AAEY7)E o] g3led 9000 g, 10 min, 4 T ZANA
8 stk e AATS F AHAE S £FY FRTE HUIsk] 95T oA 12413 F
ZE2 oz 3 oA YAEE(9000 g, 10 min, 4 Tt AS5AE A o] T

SRR E
¥
M (0.1N NaOH)
¥
HE (Z22)
¥
=4 (PBS 1:1) - AHEZ] (9000 g, 10min, 4°C)
L4
AHESREF2 54 (DwW=1:2)
¥
SEZE (95°C, 12h)
¥
HAE 2] (9000 g, 10min, 4°C)
¥
454 &
¥
sAU=

AF Fd @ 2 Jgol e ks, erAg, 1Y 2d, dbAel W R 9 gauAd
I Ze 7IsAE U7 #eE FASC] HiFa =

Elol =7t ddAdsl &9t dus Aol A %‘%ﬁiﬂiﬁ} %:]E‘rOI =)
2 7489 2=, 2 ol FHeelmrt dZ2E ZYHeel=v @AY AR
BCAH o2 =A3 AFEE] dild =& 0.33 mg/mgo 2 24 FEEdd = 30% ©]d<
gdmdo] dHfEHol e Aoe®E Yt T, SDS-PAGE(Sodium  dodecyl  sulphate
polyacrylamide gel electrophoresis assay) 418 53] HHAFESES A7|Y9 53t £33



4 -
= (kDa
gﬂ 3.5 A
g 170
s 3 1 130
g 100
E 2.5 70
g 55
E oz ‘
) 40
2 15 -
S 35
'E 11 25
‘5 0.5
[~

0 - 15

2.5mg/ml Smg/ml 10mg/ml

2923, 9 F2E9 WA §%F 2 SDS-PAGE 4

=4k

71574 Aol Ee Ato]l= "l ofmigl Aol o3 Aol Atol7t Jow otmxA4t 2AFS
2A5tH JEtol=e TS FAY £ doh dFd wmEW A 2H[A(cysteine),
] €] 2. (Methionin), E] 221 (tyrosine), 2] A1 (lysin), o} 2 7] d(arginine), A #(serine),
, HdgEhd  (phenylalanine), %ehd(alanine), 3] 2E]H(histidine) ofw]x=Ato]
b ghaksl S-S 7HA A o, o] o4k EAle EE HElol=o) bE B
itta R £ ofui4to] debd(alanin) - F4l(leucin) - 2ZEH(proline)

H(methionine) 2.2 4" HEZ Ieol=+ ACE Adlss 7FA  glowH,
E%(tryptophan)-g 2 (tyrosine)-wWE 2d(methionine) o] 1}

W
~
e}
=
o
=
jon]
@)
N2

T

o oox o it
fo > &

S ofd 2 o (K
Ac)

. = C e e = e e o - - = o
= d(proline)-3] 2~ E] H(histidine)-3] ~E]l H(histidine) 0.2 T2 ZH$ 43 FAHS 71X
g 32 FRE Y ol & BHT A3, A FEEolE
I HYY 4 FEEo T AE obFgt 2SS AT A, 4R FEE
= 3 3L = o) Mke) o X ( 1 ) [e) ( )
FeAHglutamic  acide]  FFSHA FFEol Ao, =zholil(glycin, $-H(taurin),
= O 1
23 EAF (aspartic acid), E# £ (threonin), ZAl(ysin) T% FFEHol s Aoz Ho}f
S S o o] o
Fast &4 Fo Aol e ALE ARdH.
— =
Retention | Niwme
H i1 ES “onclt o
200 200 1 1733 P-Ser 94112 1419717 0.569 105.302
2 2467 Tau 171457 3325935 1,758 20,164
B [ 3 3.080 PEA 22030 521074 0,345 48.651
= 4 1440 Urea 2002 38360 1.409 84.652
180 ™ 8 11913 Asp 115443 3773429 1534 204,133
9 17.067 Thr 126254 4989157 1861 21.597
[ 18.933 Ser 214731 R467435 ER 333.090
L 12 24,493 Gilu 275944 13491801 5635 828,925
e [ Sar 0,000 BDIL 0,000
#-AAA 0,000 BDL 0,000
1% 39413 Gy 200474 2RO 3,848 238,818
10 "o 19 40,660 Ala 9677 40 0,162 14.449
Bl 12240 Cin 3614 M1308 0,038 6,614
2 14,627 a-ABA 207399 772988 3450 355,685
Val 0,600 BDL 0,000
¥ £ ¥ 2 46.080 Cys 7645 00812 LINEY 33,954
Cysthi 0,000 BDL 0.000
z - i 3 Mer 0,000 BDI 0.000
5 e 0,000 BDI 0.000
e H w Leu 0,000 BDI 0.000
= j Tyr 0,000 BDIL 0.000
= 2 Phe 0,000 BDL 0,000
0 3 2 o b-Ala 0,000 BDL 0.000
5 A " £ b-AIBA 0,000 BDL 0.000
o : 31 67.987 wABA 16577 2524102 0,966 99,565
= # & 32 7310 EOHNH2 34974 725146 2678 163,558
b = 3 " ® 3 78853 NH3 96259 13550710 2467 42016
5 g B = 3 85733 Hylys 637 37484 0019 3145
$E 2 2 I 35 90.293 Om 16684 617214 0207 27.429
@ z & = & L 37 93.693 Lys 136753 6429443 22260 330,363
= - 3 @ 1 Mehis 0.000 BDL 0.000
= 2 2 s 0,000 BDL 0,000
2 = 30 103,947 3Mchis 1583 465310 0.179 30.233
2 |F2 S = Ans 0,000 BDL 0,000
ES Car 0.000 BDL 0,000
g 2 116313 Arg T 711500 1918 334021
I 0

YU, FEE oAl B4



S kst &4

DPPH radical scavenging activity:= &4k} A ZAHk stuE ok 3 #tjzel DPPH
o

1N'
o
QE
Ir
o.ﬂra
E
o
= o
i)
4y
HHN'

radical S 2AA 7= &4k3 22 AL = = =) &2] DPPH radical 4
A g4de =A% A3, 25mg/ml F=oA= 55.4%, Smg/mloﬂ/ﬂ% 77.9%, 10mg/ml & Xof A
92.96%= HFAFEES] Fxo wgt s &4o] FUtske Ao E UERT oldd Ax 9t
FFE=o g g Jlgole AEEe] sl eE 7HAL e AS HAFET

A 80 - B 0.25

DPPH radical scavenging
activity (%)
-
=]
Reducing power (700nm)

10mg/mL Smg/mL 2.5mg/mL 10mg/mL Smg/mL 1mg/mL

TR25. 9 FE=] dakst 24

@ ACE A sj&4

Angiotensin converting enzyme(ACE)&= &3} A4 &M= Wa, A4, #H, &
A E, H 22 Fo|A #HE = Dicarboxy peptidase=ZA] /2 ¢ € &
T-<1 Renin-angiotensin system(RAS)E 53 ot =H<e 4 &holth. ACE ]
$ nE}e] o] H= AHI H A< Angiotensin 119] A E =
AR, sH8As, AR 5 AEEA A8 BAATIE adlelth o] ACE #
A =2 <l ACE inhivitor7} ol2id 18t 2 A A&ES a2 FHAAY)
el ow, A FdA 28§ 7154 peptidese] ol#ld AAlTES =A 7HAL Utk HAFE
o] ACE A3 #&A& Img/mLe FZoAE 7.3% bdmg/mL FEAE 22.7%, 10mg/mL
26.4%= NB x| F7tol Wt A B Frlste Aoz yEsTh

O

ol

20
15 4

10 4

ACE inhibition (%)

Img/mL Smg/mL 10mg/mL

1926 3 =9 ACE A &4



() 3T3-L1 AZEANA $F FE2E2 HAA AAH &3} (in vitro)
O =% F2E9 3T3-L1 A=z A3 A= 54

otg FZE 3T3-L1 Alxo] sk A=
pg/mLe] A FxoA Az Y23 3
3T3-L1 M=o gk =3 F= 3
AES AP AT

120 -

¢

il
lo
tH
it
ox,
rlo
5
rlr
W of
o
utl
=
o
oW
o
n
o
it
R
ot
o
fu

100 -

30

60

40 -

Cell viability (%)

20

Con PRE(png/ml)

927 I FE2E9 3T3-L1 Alxo tig Az 54

@ Oil Red O Staining ¥ Lipid acculmulation

3T3-L1 A% AFAM=E7E AAERS] F3AAo| yehte lipid droplet Ao =3
F=20] AU FFS PA=AE FAeAT FHFEES vEEE A Ol Red O
o= .\ iR

A A E3ta] = lipid droplet A A

e

lipid droplete] #Ado] &stA F= +r
triglycerides FElZ FYE¥LE AAste 2 A=RE oJEH, IETY FX
N

gt oy mAYES Tl A A

A FAS Fstal Jdede e AS 2 S BE 9AE S8 A A8E
S7HAZI=H, B FEE0] olYd WAUFA Fe 7A= AoE HIAG
A Differentiated
Normal Control PRE PRE PRE PRE
125pg/mL 25

g/mL 500pg/mL 1000pg/mL

2 i ) ~u B
/\ {, i
A
{ i R |
k\ ) @ : j,
: # ® 4(;’

900
800 -
700
600 -
500
400 -
300
200 -
100

0 -

Lipid accumulation(%)

PRE(pg/mL)

Differentiatied

1928, 3T3-L1 AlZollA w3 FE&9 A-AUA A &3
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1929, 3T3-L1 A ZA =+ FFE52] Glucose 4H|5 /|4 &3}

@ 9 FZEE 9% 3T3-L19] mRNA Td ¥
AGAFAZANAN  AGMEE E3E = AWAEZ P AY(adipogenesis) HFAAHLS B TFHY
adipogenic transcription factorgel ©AIZQl XA st fFEEE Aoz d#HA JTh
£3] ©o]#3% adipogenic transcription factorg F |4 CCAAT enhancer-binding-proteins
(C/IEBPs) % Peroxisome-proliferators-activated receptor (PPAR) family’} <23 &S 3=
Aoz dHA Atk &3] Nuclear receptor superfamulyel] <43l= PPAR 7+ adipogenesis&
T4 o7 zHsE IS s, adipocyteE E3tH HEIS FAE=H 4FQ Qlxto|th
Z7] ARAEZE B3 FEJA ==HHE 2 AIRE oo C/EBP o 3ol FidEHA
317 AlZkE M, C/EBP e+ PPARy & oS ZFZAIA preadipocyted] =7] E3}37] of A
23 98-S sh+= W C/EBP p+ Insulin-sensitive glucose uptake®} e AJ&3H
HITEA| L o] EAS J7MA7|=dH #H93t= CEBPe % PPARy 9 HdHS ZHZFo=2ZH
HZHog H3AAHLS AAEA Aot =3 HT adiponectine] A& AL =

FaHARY Fag BHilol #H Aozt FAol 3 Yu. = FE=Eo] ol
A RS L YA hALe BHARC/EBP 8, SREBP-1c, C/EBPa, PPAR 1y, adiponectin,
GLUT4, FAS, ACC, FABP4, Perilipinge] &do] oWl P& v|x=2 mRNA =3H WH3lE
gestdtt. HHF FEE AETolA  adipogenesiset  olu A thAel #BHEI  QAE0)
AwrHorw Frtsles Ao=Z Yelykth. PPAR y, FAS, FABP4, C/EBP« ¢} adiponectine=
AEFEEANA A FUekeE AEFES B9 o™ SREBP-1c, Perilipin, GLUT4 ¢ - =
A2 1 wdo]l {FoHog Frlste ZoE Ueon, Leptine I F=

] ==X

TE=

8 =2

oM

il



— = == : ; ; ; b
Hrdo] A= Ho=Z FZE2 adipogenesis®} lipogenesis <} F#
o o = &= 3L
I_I.X]—EE 07]'}‘]74 g?»{
Leptin SREBP-1¢
160000 - _ - -
& 140000 IS B B
5 120000 £ 5 g
Z 100000 z 2 %
Z
£ 80000 £ z Z
Z 60000 3 g g
< 40000 < = =
Z 20000 Z Z z
E 0 £ g &
Adiponectin

~ = S0 _ 160000

) £ 500 & 140000

= ] £ 120000

2 g 0 Z 100000

g £ 300 £ 50000

] £ 200 2 60000

b “ < 40000

Z gz 10 % 20000

£ E g T,

Perilipin

~ Ay 000 . 1800

o) £ s0000 £ 1600

5 = = 1400

2 2 40000 2 1200

£ £ 30000 g 1000

& £ 2 800

g € 20000 g 600

= 2 2 a0

& 7 10000 ¥ 200

£ E g 7
1430, % o 9|3t 3T3-L1¢] mRNA =¥ W¥Hs}

EEo 93 3T3-L1¢ @9 &3 W)
w3 FEE Al osk AWAE U C/EBPo, PPAR y, GLUT4, FAS, ACC, FABP4, Perilipin
7} 22 adipogenic¥ lipogenic factorse] ©@¥jad dtd WM E &213) 2 g
of we} WdFo] JFrlste ASE Uebgth 3T3-L1 AlxZdd gk 2 FE2&5 Ao
|20 E3HETE ofug}t oA thAL - #oste =
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Eliminating off-flavor from Dwaeji-makchang

(grilled pork rectum) using sigumjang




Eliminating off-flavor from Dwaeji-makchang
(grilled pork rectum) using sigumjang

(2018 IFT)

Eliminating off-flavor from Dwaeji-makchang (grilled pork rectum)
using sigumjang

Jeongrin Lee. Hojeong Jeong, Sumin Ha, Gi-Dong Han®

Department of Food Science and Technology, College of Life and Applied Seiences, Yeungnan
University, Gysongsan, Republic of Korea

Introduction : The Dwseji-makehang is grilled pork rectum and one of the traditional pork dishes in
Korea, There have been a dissatisfaction for its off-flaver (specific odor). Many researcher have been
tried o find out efficient elimination methods for the ador. In this study, we investigated the possibility of
sigumjang a5 agent for sliminating the odor of pork rectum. Sigumjang is mae by bariey bran and is
traditional fermented food found in South Korea. The appearance, taste, and flavor of sigumjang differ
from thase of Dosnjang (well-known Korean traditional fermented saybean paste) and recently is used
as @ sauce of various dishes.

Method : The analysis of ofi-flavor were measured by estimating sensory evaluation and electronic
nose analysis. Sigumjang was mads by barisy bran, barley, water and salt (3% of total volume), and

fermented at low temperature of 4°C guring S days. The raw pork rectum marinated with the prepared

sigumjang and matured at low temperature of 4°C for 12 h. The marinated pork rectum was grified in

the oven in general method just before analysis.

significance | This study provide a ussful method to slminate odor of pork rectum using Sigumjang. it
is also suggested that sigumjang marination could be appiied to improve the quality of by-producis of
ivestock as well. These results also provide useful information for using sigumjang as an ingredient for
developing new meat products

Results : In the sensory evaluation results, group of pork rectum treated with sigumiang showed higher
vaiues of flavor, tasts, texture, color and overall acceptability than nommal group. Especially, scores of
fiavor and taste was significantly higher than those of non-reated nomal group. Electronic nose
analysis clearly indicated a significant difference in principal component seore between pork rectum
treaied with sigumjang and non-treated pork rectum

Keywords : Pork rectum, deodonizing effect, Sigumjang

Fermented-rice-bran extracts improve the
quality characteristics and storage stability of
the Korean-style sauce

(2018 &=t4]E3}3t3])

Fermented-rice-bran extracts improve the quality characteristics and storage stability of the

Korean style sauce

Kwangho Chol, Hojeong Jeong, Geutae Kim, Sumin Ha, Yuna Park, Jesngmin Lee, Gi Dong Han®

Department of Food Science and Technology, Yeungnam University, Gysongsan, Republic of Korea

The aim of this study was to investigate the quality characieristics and storage stability of the
Korean-style sauce fortified by fermented-rice-bran extracts (FRBE). The quality characteristics of the
sauce for Korean style were investigated during storage over 2 weeks at 37 = C. The total phenol
and GABA content of the sauces were also analyzed. The FRBE added groups showed was increased
depending on the amount of FREE added. The control group showed increased number of bacteria
after storage of day 6, but the FRBE added group suppressed this increase. The color and rheclogical
values of the FRBE added groups were not significantly different to those of the controf group

There w:

= no significant differences between the control and FREE added groups in the overal
acceptance as sauce for Korean style. The total pheno! and antioxidant activity and GABA contents
of the FRBE added groups were higher than that of control group, indicating that these effects
sppears to be dus to the added FRBE Taken together FRBE seemed to Improve the guality

characteristics, storage stability and functionality of the sauce for Korean style.
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