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S HYFE4ATS AFse GAdME, 2% 9 FBE BHFsle FEyELFS AxT 5 Jdu. FAHeR,
ArE, B o, B, JEF, 3, Z2E$gea 4 i BES e & Al Has 5 ).
olwj, ByEL FHFHALFY AA T b 30 TF ¢ WA 40 TH 9 TIHT, B AFS 9 TH o U
213 FF % FFHL, B 45 THF 4 WA 55 THF % ¥IH L, FEFE FFEZ 0.2 TF 9 WA 0.5 F
F % LdEN, T3 0.1 TF % WA 0.2 T 9 Tz, ZAEFelaE 0.1 TF % A 0.2 TF % X
S, A} Bae 1.5 T 6 A 2.5 T 4 32 F o

S, SBRF Sagtol~, D&y, 2xukg], a2 Qgrtneg oo ellA AEE Holk ol
5 X3 4 vk, "viEAs A=, EFE Savelx, d&E], 2xuky, vk, QevteE BY X3
ATH. old], ExFolaE FHFEFAFY HA T U 0.0565%F ¢ WA 0.15 TF 9 XFHIL, &=
0.04 T % WA 0.07 TF %, Z2=vlg]E 0.05 TF % WA 0.15 5 %. vbdL 0.05 F % WA 0.15 F
F 0 U7teE 0.04 T % WA 0.07 5F ¢ £E F Ak

o
=)
e
ko
s
2
i
m}(_v‘
o
s
W~

B oUge SNFE o gdtel aFe ARFOEM, FAK AA A oA EAE U & Ux;, [
g} s waE A4 5 A

Ange dstel B A% el BAGAE, B9 2ud L SHES V1B Y22 AANL A 4/ 4

7 20 mm= Hol I F oA ¢ k.

(3) "z £35S FHskE v

Gzu] EdES FHlske dAldlAE. A7) dAldA FHlE A5 JBRFELAFTS X¥se 9 2 AR
& 23 4 . olw, dd 2 BAEEXN, i} BY 2 REY UM 23E § duh. FAHeR ) gy
9 FAE2A, v, &3, 3, FBFS4E, AL 2, E, Jdaw, OX eke, o3l A%, 3, A%
%, AxaA, ZED JhF 2 A vherh 23E 4 9ok, olul, i, ¥y 2 ZHus 2 thy AR
& mA B7E AAS £ 4 vk, @, 48L "Wan BB AA S oy 70 T % WA 80 F
ZF % 23, vl 1.5 TF % WA 2.5 FF ¢ 2FHA, e 1.0 $F ¢ WA 2.0 = ¢ 22, F
= 0.5 T % WA 2 TH % LEH, SIEFEFELAFS 0.5 59 9 WA 2 TH % £FH a1, AL EHLS 3
TF 0 UA 6 T b 2FHA, FVNEFS 2.6 TF b WA 3.6 TFe TFHIL, ArwS 1.0 TF @ WA 2.0
T TgHa, A vhEe 2.5 T2 % WA 3.5 TF % ¥, obd A2 0.2 T % WA 0.8 TH b
T3, T2 0.1 FF % WA 0.5 FF ¢ T, AFES 0.02 FF % WA 0.04 FF % 23, A
FEAWAL 1.5 2% ¢ WA 2.5 FF ¢ 23H1, CEF 71FE= 0.5 FF ¢ WA 2 F%F ¢ T3, A
7tEE= 1.5 2% 6 WA 2.5 FF 9% 232 F Qo

E
18
.
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st
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oft
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fr
oX,
oft
ol
ol
rlr
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S48 olgdtol HauE ARFORA, BAF AQd oA EAE T+ 9,
As EaE FAAD ST ER, LS Fe a7le REege Y 5
7 w719 g AAGS A8 Ak wAw

Ao FUAA & Ak,
Aed ave] Azuion Aze @gult onsb-3 AN B onrl-6 AW e 53, B o3
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[0052]

[0053]
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ol WAH|E= Qu7h-3 AWk ¢ ou|7}-6 A ate]l 10 3.5 A 10 4.5¢ 4 Yt A, B oo

HZAd) = u7}-3 A WAE 0 w76 A HMke] 11 4,029 4 ). o)== AAIEAT]F(WHO) oA w7t 3 A

WA vzt 6 AWARS 1 d] 4 9 HEE AHT AL AAS HET 2015 @ FEAFAGAH )Tl A] HA
=] . 6

e
to
=
N
N
w
X
O
r >
to
=)
N
N

x]m/\ x%xé /gz}] 7]% H

o
—_
0
—_
o
=2

Rk vgelt,
FRATE ESA, A4e) W 2 ANAE F
=

, & ZYd' 3% 2 DPPH radical &7%°] #23HA

[<RR U |

<A 1>
A5

2 Ao ALgE ke duje}l 542 (F) 212 2~ (SUNSEO OMEGA3, Chungju, Korea)® B A|3-wro} A&
st I EFEAFEE AXs7] Hste]l 2y FeolA(Delicious market, Seongnam, Korea), &2~3fo]X
(Delicious market, Seongnam, Korea), < @l7}+=(Bareundeul market, Seongnam, Korea), 4} (Bareundeul
market, Seongnam, Korea), =Zwv}#](Bareundeul market, Seongnam, Korea), 3}<&2](Bareundeul market,
Seongnam, Korea), AFA} &2 (XA k%, Incheon, Korea), 275 (Sunggwang Koji Co., Seongnam, Korea)<
TSkl AbEst e, PHAMAIT, A &2 AP AXST. L o Wan] AlxE 8 1 (Sempio
Foods Company, Icheon, Korea), % (Samyang Co., Ulsan, Korea), ¥ (Ottogi Co., Anyang, Korea), Z7]
& (Baeksul Co., Incheon, Korea), W7}F(Deahan Flour Mills Co., Ltd., Incheon, Korea), 74+
(Kyoungcheon, Jincheon, Korea), =%E#| 7}5(Baedaegam, Icheon, Korea), Z#% 7}%(Sungjin, Gwangju,
Korea)v YWHulEC] A Fste] AREITE. Hgk uf, d, &3 vlgx A¥k AT nfEA Yt AHE

sk,

WA RE ARE F g RFel A%

ARkl Ao FHA dFEgi. was oFHde=
= =

Uelgon, wrart 2y g2 54 Zo}
F 1
AR i v () %
ArEE 200 36.758
2F 60 11.027
= 270 49.623
e L) B 0.5 0.092
&g 0.3 0.055
2=n}g 0.5 0.092
v 0.5 0.092
QY 0.3 0.055
Zg gy ela 1 0.183
ARA} 10 1.837
5= 1 0.183
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<A A 2>

ErEaae WAW orsl WAL $9 wgulel Az

AAd 194 A3 HEFEALAFTS o]85te WAHE AT, 9 wan| A7 8g vE&L s %

2 9 Zr}h, duSo=H g ZAnAdz SAL 75 FES AASE Al H71E A4 20 mm 2 Ao TIAY]

(Meat chopper, M-12T, Hankook Fuji Industrial Co., Ltd., Hwaseong, Korea)® 3}ajale] tfx] vk, H-A
[e)

5 8 e g vlgel sl AR 5o, Fub, Huke 2 g Azl 5 A 2718 AlA sl

At ST FARE 99 ddstA Aol s Z37](Model 5K45SS, Kitchen Aid, USA)ol ¥ 5 & &<t
sk & 2U17F S wzbA A gk, % 100 g, 274 100 mm, FA 12 mm 9] AVIE AEE oS
Nylon/PE ZEX|ol Wil ¥ AT, T3 Wsdeoa 2 FF A% o2 L34S MEste A3dS A4
EeA=
S E-FRAE AP 9an|e AN E AdAsta gitstarrt JdEAE dolry] ftd BEE ARE H3P
o] ¥l FEFELFTUYA AT 2FS WE Uanx e oz A xS
¥ 2

As WiE v (g) ZF %

el 4500 48.53

A 2500 26.96

] 200 2.16

o5} 150 1.62

Z3] 100 1.08

FHHFEAT 100 1.08

AAEA 400 4.31

A= 300 3.24

BN 140 1.51

gzl ve 270 2.91

ozl A% 50 0.54

= 28 0.3

A 35 0.03

AzamA 200 2.16

TEg s 100 1.08

A5 7HE 200 2.16

<A@ >
r_rﬂ%]‘-t]] o] o! v B v‘f‘_‘}‘j

wAH o] AR B A8 Association of Official Analytical Chemists (A.0.A.C) ¥ (2005)0] &=38lo] A
o, SRS 105C ArtdAxy, 29w AS picrokjeldahly, A WS soxhlet F&9 % x3Ee
RE 2382 33 Wby AAsG o O A FaEphy FFEAAE e AT

GAHE Az 2 537 Ys BASSIuTE WA EH A st 2% B rEAE HU eHvF wlyds

kg wWzno] ANk 2AS B4 Axe ¥ 3y g, 8, 2dwE ) =X g 23§ ssre 7hz)

67.26, 52.36, 18.42 = 6.28%% UEFGTH. ou7} Welxs 39w 2)xe wu|e] x4 deko] =7 et
-

=< A
o)z THERlo] $4she] AN Bel 9] uele AtEHL



[0065]
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[0070]
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[¥ 3]
S EFSR4F Hot eyt d5s 8- W]
T (%) 67.26*0.56Y
ZA9 (%) 52.36=0.28
Faod (%) 18.42+0.99
F3IE (%) 6.28*1.71

[.d X 0.

o}
]

o

=2 o

YAl values are expressed as mean + SE of triplicate determinations.

Hnl o] AAt =4 F4

o] Ak B4 8] flete] Aol dAgg do AlRE Wil =
3 3 Morrison¥ Smith (1964)¢] ®r¥ ol wat water bath(100C)elA 1A]%F metylatlon/\]ﬁ YA &
hexanes 78t Fo] B HA & thg FTAS FHSrh. 452 capillary column (100 m < 0.25 mm
20 um film thickness)©] &% Gas Chromatograph (HP 589011, Hewlett Packard Co., CA, USA)el
Folste]l BA1819th. Carrier gas® ZAE o839 21 colume %7)

e

o =

2 AFT As AFS v&F 2015 ¥
A AH 71 v)E 1:4-10 A=7 7p4 bf

rL
ot

Pl a7 2ol A 4

Jhetn gt 9l

UE
n

W7k 6 Ak vl MY Aoz vhehgt,

I Folch(1957)¢] WHlo 2 = AL F2

180CR, =+ 25E 240C

(2C/min) 2 3P}, Injector$t detectore &%+ 250CE2 A A3 ).
2= Ax 2 0 U 2ASATE WA slEete] 4% 24 A Ade 14 9 2
o] 7bg wol e AEahe ESEAAEE palmitic acid o] 7B Eoka, BESAUARS ©F
B8 oleic acid o] 7bF =gkt o w7b-3 A WAL linoleic acid 3] 7FF Egkow 1
o] eicosatricenoic acid, EPA ® DHA &= 3Ff-3l= Ao 2 Yelyoh. B 7 AFY o7t 3 AAk @ 2
7F 6 AEAE &S 114 givk. o]= AAIRZA 7] (WHO) ol A °“ﬂ7P 3 X1Hc}}\\l'i]' 2H7E 6 XAks 1 9 4 ¢
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[3% 4]

Fatty acid FHEHFYELF A7 297 292 F¢ By
Caproic acid(Cipp) 0.01
Lauric acid(Cia.0) 0.0071
Myristic acid(Cia) 0.2562
Pentadecanoie acid(Cso) 0.0632
Palmitic acid(Cis.0) 18.231
Magaric acid(Ci7.) 0.0953
Stearic acid(Cisq) 4263
Saturated 22.9268
Pentadecenoic acid(Cis1) 0.0025
Palmitoleic acid(Cig1) 1.023
Oleic acid(Ciz1) 12.346
Monounsaturated 13.3715
Linoleic acid(Cizaus) 1.362
Limnolenic acid{Cigau3) 0.326
Eicosenoic acid{Cag1qg) 0.0487
Eicosadienoic acid(Cap:aus) 0.0074
Eicosatrienoic acid(Capans) 0.0132
Docosaenoic acid(Caz.1m) 0.0736

Arachidonic acid{Capaus) -

Docosadienoic acid(Caza) 0.0213
EPA(Cap5m) 0.0013
DHA(C22:603) 0.0016
Polvunsaturated 1.8551
Omega-3 : Omega-6 1:4.02

W o] ofulAt 24 £A

gl Ao wite] & o =du AR 0.5 g7 6 N HCl 3 mlE A, 1 F
gr]slo] 121CeNA 244 3F 7H5=3l gk o NS rotary vacuum evaporator (EYELA VACUUM NVC-1100,
Tokyo, Japan)® #% - 5FA]# sodium phosphate buffer (pH 7.0) 10 mLE A &3} (Waters Associates
1990), €N 1 nLE #H3 3 membrane filter (0.20 pum)®= oJH3}A ). olv] w2 x}5E A 7] (Biochrom 20,
Pharmacia, England) 2 A& EA3}3ic).

SANE A F 2 FA A NP IPPAAA ATele] BAT T opulegt 24 24 Ae B
55 Qb WAL 8 F9 WL ohulmabat 9 Fo| vlWFobulmate] PEH ] F 17 F9| ofvliite] HE

At

_10_
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[xX 5]

Amino acid FHYEAT A7 o7} BHA He W)

Essential
Valine 0.78
Methionine 0.39
Isoleucine 0.69
Leucine 1.30
Threonine 0.68
Phenylalanine 0.72
Histidine 072
Lysine 1.19

Total EAAY 6.47

Non-essential

Aspartic acid 134
Senne 0.65
Glutamic acid 216
Proline 0.73
Glycine 0.96
Alanine 1.03
Cystine 0.16
Tyrosine 0.55
Arginine 1.06
Total AAY 8.64
EAAMAA (%0) T4.88%

UTotal EAA : Total essential amino acid.

Total AA : Total amino acid

"o ADAAE $A

B o] AR E(TBA) 542 Witte et al.(1970) WS W3] AHS FYP3 e, TBA FX=2 HE
Wk, 94du] Al§ 10 g, 10% perchloric acid 15 mL, 3% /4 25 mL& & &33}o] Homogenizer (Bihon
seiki, Ace, Osaka, Japan) 10,000 rpme.2 &3} AZth. @A 72| (Whatman No. 2)& Ab&3to] o 3
Azl %, 0.02 M TBA €9 5 nLZ o 5 nLE Po] s 3 v 16417 YgAdA WA ska
Spectrophotometer (DU-650, Beckman, Brea, CA, USA)E A}&3l4] 529 nmollX FH=E =743} k. Blanke 3
2} FHFE AFESIE o, TBA X+ A& 1 kg™ mg malonaldehyde(MA) 2 EA|3FATE.

Aaee TRE gElste Axd 94bes Az $ 2 F4 Y BT WA G E el A :6}1%3}04 FAikshE <]
2 2+ A4 &5 malonaldehyde(MA) ks FA3lo] A FAldme] Wsls AHE HA3ye= ¥ 6 3 Lo, EF
S4ha H7F emrt WEs g |AnTE AR AF HU vyl Myls ghg- wzdnle] Hlgte] XA =t
frolatAl AtE AT, ol olnte HEFEAT Azl HI7F v FRHo dHe] kst g 7|dE A
o= BT, ANk o TBA gto]l 1 oldd wo] A er} Fof A&o=w o]&d & lrkal Hil(Suh 1984)
H=d, B AT Ay F Han] BT TBA #to]l % o= et
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=]
2

BEFEAT H7E gy Ag 45 H7F 93
TBA (mg MA/kg) 0.30=0.049° 0.34=0.02

YAll values are expressed as mean=SE of triplicate deferminations.

*Significantly different between hot air and freeze drying by Student's t-test at "p<0.05

HZne = Zads =k 2 DPPH radical &AS BA

48] 10 g ol 80% ethanol 90 mL < % 7}3}°] Homogenizer(Bihon seiki, Ace, Osaka, Japan)® w23} 3t
T, AN 24 A FEHRAE ALY o AAEEZIE ol &3] 3,000 rpm oA 10 & S HAEH 3
o3}k t). o= Whatman No.2 ©]Z}#|(Whatman Industrial Ltd., madistone, UK) & o33t & ojdS F
Z2) s %3 DPPH radical 27% 42 9l8te] A&-slith.

wAn| o] & ZgHE %S Folin-DenisW(1912)¢] wet =AHsegon, TEEALS gallic acid(Sigma-
Aldrich, St., Louis, Mo, USA)& AF&3ste] SA4skGth. Test tubeo] ¥zZH] oJxtel 150 pl, SHS 2,400 n
L, Folin reagent 150 pL & Yol vortex® 2z &3 5 A2o)A 3&3F AAg th5 10% Na2C03 300 plL &
A7V TE. ol& YAl EFT = 2417 Bt A ke T o1 UVspectrophotometer (Shimadzu
UV -1601PC, Kyoto, Japan)E AF&-3lo] 3 760 nmol Al S-33 k. ¥F FHAL gallic acidg 9]
f3lo] HF %7} 0,6.25, 12.5, 25, 50, 100 pg/ml7t HEE FAsgon, o] A FHOERE AR
°] % polyphenol &5 Tt

of

w2y 389 2,2-diphenyl-1-picrylhydrazyl (DPPH) radical £7%& Blois ¢ % (1958)% o]& =
AeFet. Hdn 255 40l ¥ 0.2 oM DPPH 1 mL & test tube o] F3 3 &dgtalo] 37ColA 30 £37 g4
ol A HF-EA|A UVspectrophotometer (Shimadzu UV-1601PC, Kyoto, Japan)E AF&3}e] 517 nmell A 533 =
Aeklrh. gz deeS AMEste] FFEE SA e, DPPH radical &A% (%) (1I-A% &=
Jr/FH17F FHE) X 100 o ste] AAkEte] U
TEE A e EAES i EAS HAFT] diid F Eedsdwe s sEs o+
= 7heh eu7h A WE s o] 2 =7 WE AN & F EYHE 3
Pastedel & ZEdE dEe JByELT HUF ovr) Bus 3
17} Wl gk Wdn)o] wlste] folakAl =dth. DPPH radical &7 H42 A
\] - A

=

=

AMEE s BARgelth, DPPH radical 2AS%E EFSaa A
H

oot
N
)
4
1o,

ole g Aub= Hdn

A48 s Ao® Feld gt

[3E 7]

vzt B~ FHAF Al 92 F

Total polyphenol 162.48£0.44V* 146.75+1.84
(mg GAE/g)
DPPH radical scavenging activity 24.96 +0.62° 21.47+0.65
(%)

YAl values are expressed as mean=SE of triplicate determinations.

*Significantly different between hot air and freeze drying by Student's t-test at * p<0.05. "p<0.01.

AN B el tatel 1 uFAT AAAES FHOE Asngth. B wye] H3h J1% okl B
go) ANE b A B ouel B Wyl BAMe E4A Mol 2t WM WdE Juz 7d
FAee oldd 4 U Aotk PR ANE U4 5L FHHA ol ok HHHe BHA 1
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glsojo grh. & el WMol dedt Aol ofdd Sl vy lew, ok Fed Wel el
=

=2 0o A=
A BE Ate]H2 # wHe] 23E Aow sfAyojop & Aot}
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