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S4EE BA 20 OoF
=HE ;E;ii ®E  Anchowy
R o Katakuchiiwashi 24
FHHE 2 HE | 2009 YEBA 2010-05-12

250 ey

ZErEE BIED AFt  oHked R7E =i HEIZIF
S
7S 1009 (Per 1009 edible portion)
HFEY SaEE Ho
Food energy A LAl At SIS Carbohydrate PR (%) Remarks
; ; Moisture = Protein Fat Ash =] Mo Edible portion
keal ki Non-fibrous Fiber
2=
127 530 734 17.7 5.4 32 03 0.0 100.0 A
JH|EHI{mg/100q)
HE|= () AZEES(IU) Ejopm gl EaH LjotA QfATESHL |
Retinol{A) Retinol potency Thigmine(B.) Riboflavin(B.) Miacin Ascorbic acid(C) Remarks
=
38 125 0.04 0.26 88 | S’i—'—
JAIHEAH96/100g)
5 M P (120 140 | 160 | T80 141 161 | 184 (2000 221 | 182 183 18:420:222:2
X 1 o3 =2 (2102 = 8 9 7238 £0 F
B 7t 5 0 B |2 o0 & | o  F = OO = H O 2
i | A 2 B2 A E |8 | A il = S R = - W o =
B - X E 4 E( 8 | E =4 4 & | & SE M |5 M T
=8 | ¥ | 3 3 TR T @ 0 a
Al Al b s Ll
] e 3
+ i
54 | 3066 142 | 552 20 |-154 (.56 39 |61 |36 |03 | 24 1.0
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¥ 1. E8x9 AR (A @ g5
HOH| =4 mg/100g)
=D A HSEE A
pug OAEOM Zom | 2w e L sejoy suEm
i lle Leu Lys ME2H | MAH 24 HIEZEH  HEH A Thr Trp
Met Cys Tot Fhe Tyr Tot
175 774 1339 1473 520 185 705.0 708 598 1306.0 753 191
2ol | sl&EdH  OtE7H Sepd OAMEEN | =SFEHM | =i =dl A= S| B|3t
Val His Arg Ala Asp Glu Gly Pro Ser Tau Remarks
- . 4y =
298 644 958 1015 1270 2587 823 527 630 215 At
2271 OB
ZtAlE 1000 B (Per 1000 edible portion)
27|2(mag) 0} 2544 i (ug) s
- Remarks
s o = Zifs OpH 7] Ot 14E(mg) i L=
Calcium Phosphorus Iron Selenium | Zinc = Copper Magnesium Manganese Mickel
= 2=
496 202 36 A
=284 mg/100g)
RNA DHA Wi EY g
Ribonucleic acid Deoxyribonucleic acid Cold acid detergent fiber fRemarks
238.0 60.5 3446
SHIEFIR{mog/100g)
ST LHERIR =0t Eg|aug] H|T
Glydne betaine Homarine Trigonelline Remarks
42 7 2371 o
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| 9250 1%L EHA 20, BA0E RTE 2 LU0 (Niacn)0] SHRD
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| F71@ Minerals) H| ER(VRaning )
B wacy U | 80 USB BBMl—— | ol
g ng g (Nadwg| g !ﬂE]’M:HEF =2 H wy
@A o | @ |25 ow | s | ® | 0 |oo|om| es | 1
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H o = = = 5 O~ 5 (eI e}
AR olzrld RS P4 2dutE FAAAFT FoledelE £eg
=tk
e} [e) [e) YA [e) =] =z 1. = —_— -
AR o) Bl WAHS wol ALY A4S S TolFe Fas
o] Sltt.
A=}
@ A& A&
A B = 5 = 5L o
X3 AEFY AR (A4 @ FHFAHEY)
+4EH | E2E= HOf mHE
s | NoroeEOReR =% Disk abalone
arscus
UE Kuroawahbi g3
i i 2009 USTA | 2010-05-12
HE§d EE T+
GeCHl  ousE  HER 99
I
7HAE 1009F (Per 1009 edible portion)
AZEE tersl= =i
Food energy e CHuRa Algr ] Carbohydrate FHAIEL (D) R
Kl Moisture Protein Fat Ash cha Mo Edible portion
kd M Non-fibrous Fiber
- 34
85 357 784 143 0.7 ¥ | 4.5 00 494 éhcq
e
SH|EHU (mg/100g)
JEl={m) A =(IU) Ejorm e Ectl L| Ol Qe ELA =
Retinol{A) Retinol potency Thiamine(g.) Riboflavin(B.) Miacin Ascorbic acid(C) Remarks
=
o o 0.25 0.21 3.4 2 3304
ES
IRFE OFEE
AR 1000B (Per 1000 edible portion)
27|12 (mg) 0} 244 (ug) e
- Remarks
s bl ;- A= O -] Or14=(ma) WTE L=
Calcium Phosphorus Iron Selenium | Zinc Copper Magnesium Manganese Mickel
oy
52 118 2.0 Bﬁ'&'
ES
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S DHA e A4

2
Fud D AuegelE £e £}

gxlo] 2P 100 g7l oF 5.37 28 AER 9o ZARgE /A A 9oy
A ko] ggko] Aol gl7] wio| tholojEdE =S = 4 vt
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Octopus .
o CdH =
= Variabilis =g Whip-arm octopus
4 Tenagadako £
Wz & H5 2009 UDA | 2010-05-12
2EQ
Ha=| LerdE BIEF Aget o=l RFE =) HEIZISF
U
ZHA2 100g'S (Per 100g edible portion)
HFEE e i
Food energy Al ChuRa At 3 Carbohydrate FHalE (95) Remarks
Ly Maisture  Protein Fat Ash =} Mo Edible partion
e 5 Non-fibraus Fiber
=
75 314 80.7 16.3 05 2.1 0.4 0.0 1000 SEAOEI
S
#H|EH (ma/l1000)
HE|= () AEE(U) Ejora EjE St Ljapa UpA AL g

Retinol{a) Retinol potency Thiamine(g.) Riboflavin(B.) Niacin Ascorbic acid{C) Remarks

=
0 0 0.03 0.06 21 0 Ei&'
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DA A%/ 100g)

5 M P 12:0 140 16:0 TR0 147 167 | 18 | 2001 | 2221 | 1832 18:3 183:420:222:2
= 1 Ct =S| = A = = = o o o (e o8 |[£&20 =
= 7t 7t 2. g 2] g = 0O | 9| 2 = |OHI = |H |9 |2
A A = g 2 A E a (& | & T 3 = 2 g || = | op 3 | A
uk g = z | E o E |5 | Al b EoIE|E M |5 | Mg
i u =t st & & 2 | & B s 2l = 7Ee ||
A A 14 k| 4 2 | o | b
= 3 &k
iz o
@5 207 |215 | 578 1T | 154 | 64 07 |96 |'E6 | G2 | 06 0.4
20t0f = t+Hmg/100g)
SOOI A M HFSEZ OO L A
() Q[AZO|A | EOlA | 2| A =5 00| = A=S 0 =i caou sasm
e e Leu lys |(HERY | MAH =4 Higgetd | §EH 24 Thr Trp
Met Cys Tot Phe Tvr Tot
129 497 809 713 276 145 A421.0 395 349 744.0 482 118
el o|AEH | GEIW | gepd OLAMEEM. ZZEM =cid LEd A =t Epgel =1
val His Arg Ala Asp Gilu Gly Pro Ser Tau Remarks
sg 8
471 250 780 576 837 1684 818 464 461 854 it
O27)H NEgsE
JHME 10003 (Per 1009 edible portion)
27]%(mg) 0jZ4 E{ug) M=
= Remarks
i) o = 2oiE o -] OF1H={ma) Q2 Lz
Calclum Phosphorus Iron Selenium | Zinc = Copper Magnesium Manganese Mickel
=
20 200 03 ‘SEAOE'
By
B
0.50 At
wEM(mg/100g)
RNA DHA S EEEd L
Ribonucleic acid Deoxyribonucleic acid Cold acid detergent fiber Remarks
121.2 40.0 414.4
BHIEFIF{mg/100g)
= HERLR =0l Eg|awzy H| o
Glycine betaine Homarine Trigonelling Remarks
4543 101.1 o
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= [e] S 4 O FHs) = e H =
Aol b o= AoARrt 3 & FEg FUHAHES YFE WEAA
O - = ~—
T o= A85 gl webA dadgteitel aso] Ut
sl FHrEo] slol AR Aol Bgk a5l 9
2= 5)-©
S5 Aekel)
HEY 2= 20F s
- FPorphiyra -
S L ; :
SHC s FEiL) Stone laver, dried
oo Marubaamanor@, 5
suboshi
SuaE 2 HE | 2009 | YHYA| 2010-05-12
HEHED weREd
HerEE HIEHDI =71
SUUHEE
ZHA2 1000 (Per 1000 edible portion)
HEBT e Hi3
Food energy EN) e A A|ur SN Carbohydrate FRALE (ar) B
Maisture Protein Fat Ash e Ho Edible portion
kical ki Man-fibrous Fiber
344 1438 104 355 1.7 7.8 43.3 1.3 100.¢
SH|EF (mgl 1 00g)
2f Bl = {4} AZS(IU) Ejcim |2 S Ljop Dk LT HLHE Hj:l
Retinol(a) Retinol potency Thiamine(B.) Riboflavin{8.) Niacin Ascorbic acid{C) Remarks
4] 14000 1.15 270 1158 71
2271M DA R
JHAE 1000F (Per 1000 edible portion)
F1z(mg) Oj2r 2 (ug) |
Remarks
os o 2 wels O/ 7 OEIbi&(mo) o7t Lz
Calcium Phosphorus Iron Selenium Zinc Copper Magnesium Manganese | Nickel
412 472 186
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Fae denle Fusigel 92, shte Bo AUF FhE AR olgie] o)

=

A daold Ak 1850k 1 & F #de] 1317 53 E(71.0%) o= 7Hg @oke

[e] R
v Ay 365 3d E(19.6%), =4 5% 3 E(2.9%), FAF 39k 431 E(1.8%), A
T 2%k 7H E(1.5%), A& 2%k 63 =(1.4%) o]},
AFA L Faofd vlFo] % Ax2F(#, v, vd9F 5), dFHEF)
o] Aol a1, AEAYL AT (=7, T7), 7IENS-H o)) H]Fo] =T},

ol d AARE 35k 5 & T ddo] 73 9 E(22.40) o= TP wten, d& 6

A oM E=(19.6%), Ay 43 59 E(12.6%), =9 3% 49 E0OQ.6%), A7) 3" =
(8.5%), 7 24 79 E=(7.6%) wolc}.

2) g A(F)FTE ANEF

Aoy A F 919 61 B z%oi%ﬂ 159 53 E(17.0%) 0.8 7P
ol Fglon, 1 thgo x| 14N 1 E(15.4%), Aol 128k 23 £(13.3%), F
A AXF ZbzE 39k 63 E(3.9%), 2] 39k 23] E(3.5%) =oltt.

flfc-*fﬂ (HE) W2015 M zms_\'

2116

1557
1406 140.9

N 1218

379 359 416 353

58 146 117 164 88 101
| | [ — | [N - e —| - § i

kSt ELuE ol =0F 24 A E F20 2230

a3 14, ogE ABAEE (A www.kostat.go.kr)

Aa|FAd Ak £ 1855 11 & F 7Y {71 493 63 E£(26.80) 2= 7}
2 ol AAEom, I t&o® tAnl F 417 53H E(22.4%), #H F 419 =
(22.1%), = ¥+ 27%F 31 =(14.7%), 33 7 5% 51 =(3.0%), {A (Fo])FF 4%k 2
=(2.2%), % 3% 37 B(1.8%), +-3dol(A) 3vt 11 =(1.7%) =oltt.
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2015 2016\

4426 414.7

2654 2726

as.
213 314 158 416 .55 130 103 69

@z 2= 25 Su¥oe ©xNg zoEY

S| DR

www.kostat .go.kr)

QoFolq) B TS & 454 47 E F thEe] F7F 33w 14 E(72.9%) 0% 7V
ol o 1 Lo FEFIHAG) 29 3H E(5.1%), Ao 7 WE) z}zF 2vtk
E(4.4%), &= 19 71 E(3.7%) <o|t}.

« ol § 1 vjriael, gree], wriwrel, whgathael, Wiiridel, diqLRTiel

-
(Cr2|-HE) W 2015 2016
1508
62.7
200 198 20.0
56 10
| === :
g0 54 =32 EEHT FER 2HOE
J

www.kostat .go.kr)

ol Aakae = 3w 51 = T WAeh 91 9 =(28.0m o= T
ArEglom, O tgo® wr] 5 E(14.0%), %%Ol 243 8w E (13, 4%)
F 3 19 E(8.7%), Ho] F 2FH 49 E=(6.3%), o] 1

-

W E(4.2%), o] 1d 49 F(3.9%) Tolt}.

o o» &5
2 3

A =4.9%), A T
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(SH2:E) 2015 W 2016

9,804

B89 o 7| o S8R BOF Oe?l&

a9 17, AQdEH AEE (53 www.kostat.go.kr)
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[I. FAEY HJEEA 9 5% HU}

—
4
>
M
oX,
i
i
1
i
o
ot
i)
)
i)
i)

|9 A| sample 8F 9 YR 5742 AOAC (1980)W el wteg} &43
O Soxhlet®, XA L Kjeldahl WS o] 839 on, ALAS 6.255 H3}

of 2o (%) o= YA,

@ d3d4x
|9 HA sample 859 ARMAES AT A= & 19 2o
(%)
Samples Protein Lipid
= ISPy 66.13 = 0.00 748+0.18
7| EFR| HA 2 K| 65.77+0.36 8.66=0.16
Hux=s 48.61+2 86 3.00+0.26
7|E}X| AT =S 40 68+1.79 3.15+0.29
o (IR (=3 50.87+1.61 4.82+£025
7|E}X| 9B x| 2 73.63 £ 0.00 2.84+0.01
[ 36.45£1.07 0.44 = 0.07
7|EFE| =A 2 35.03£0.36 1.07£0.15

% 6-1. 89 3A| sample 8F 2] URHGE £4 Z

A=)

ol e 7R YB YA S| 73.63 £ 0.00%=
7 = s ‘/}E]rm»\ﬁtq tteo =z Fddx 66.13 £ 0.00%, 7]EFASA
M) 65.77 £ 0.36% wl2 w2 IgEFS

o
2
v
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17} 8.66 = 0.16%= 7}

JEFAI A =

7

A3}A| sample 8% Ao st

olo

oo

o]
HH

ﬂro

T
0

of

oR
o]

2 %

ol

4.82 £ 0.25%

e Ay

=

sample

)
o=

)

%

65.77

7|EFX|HA BX]
66.13

| 66.13%, 7IEFXSGA HA| 65.77%= & ko]

66.54

A7} 71EA]

o2 LT

]

ol

%

48.61%, 71EFA QA HES 49.68%=

[e)
55

]

S
Tl

1}
=]

f

S

A5 66.20%,

ol
r
red

.l

7|EFR| A

Ir
|

K

49.68

48.61

66.20

22|

ToR

A B A

NS 218 59.87%,

o
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1}
1 |
=
%
LX] XS 7|EFX| B SX| &
Chel xl 82.90 59.87 73.63
¥ 6-4. YA A wjw Ay}

AdbA el A, G 2 ZIEAGA o] dwd RS vusiels o, 72 o
Aol 71 39.62%, 3N 36.45%, 7JEFA QA 7 35.03%% 2 xtol: gl Ao=
LERS T

%
4| sigd 7|EFX| A &
Chult x| 39.62 36.45 35.03

2) €934 sample 8¢ FFor =

[
ML
&

O 4948y

0.1 g& At 95% o€t 20 mL& 7Fete] 30TelA 130 rpme 2 1AZF

FZE0] ¥y AlB3= rotary evaporater® &FES A4 3 ¥ lithium citrate
buffer(0.12 N, pH 2.2) 10 mL= Zg3}3ct. A& T sulfosalicylic acid 0.2
go H7F st 4TAA 1A1ZF WA 8k

=7 Ey93 A8 0.2 um membrane filter® oJ¥3}ar o]F 1 mLS lithium
citrate buffer(0.12 N, pH 2.2)9} &3tslo] HHe w2 A3 & 15 1l
S HsFel Table 13 #o] opu|x4t ApsiA17]  automated amino acid

analyzer (Sykam GmbH, Germany, Munich)E ©|&3lo] F=HEA 313},
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SeEAsh e FAe opvlmal FF L 2HES BAY Ade E 29

dE 29 7ERAGA E o= ZHZF 339.38 mg/100 g, 514.13 mg/100 g&] o}n
o 3fEol Aem FF wol IhFEoldE obvx=Ab taurind A

7)
8%, 69.73%= =9k},

_

!
80.8

t}&-o 2= Histidine oFv|x=2%Fo] ZFzF 10.79%, 8.68%= %3l, alanine,

glycine <£0. & k).
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E

LFGE ]

FIEFR %A EA]

SRS % amino acid % amino acid
Phosphoserine N.D. N.D.
Taurine 80.88 69.73
Phosphoethanolamine N.D. N.D
Urea N.D. N.D.
Aspartic acid N.D. N.D.
Hydroxyproline N.D. N.D.
Threonine N.D. 1.22
serine N.D. 0.82
Asparagine N.D. N.D.
Glutamic acid N.D. N.D.
Sarcocine N.D. N.D.
o-aminoadipic acid N.D. N.D.
Proline N.D. N.D.
Glycine 230 1.08
Alanine 6.04 4.07
Citrulline N.D. N.D.
o-aminobutyric acid N.D. N.D.
Valine N.D. 0.82
Cystine N.D. N.D.
Methionine N.D. N.D.
Isoleucine N.D. 1.92
Leucine N.D. 2.62
Tyrosine N.D. 1.23
phenylalanine N.D. 534
fi-alanine N.D. N.D.
f-aminoisobutyric acid N.D. N.D
v-amino-n-butyric acid N.D. N.D.
Histidine 10.79 B.o8
1-methylhistidine N.D N.D.
3-methylhistidine N.D N.D.
Carnosine N.D N.D
Anserine N.D N.D
Tryptopan N.D N.D
Hydroxylysine N.D N.D
Ornitine N.D N.D
Lysine N.D N.D
Ethanolamine N.D N.D.
Arginine N.D. 248
Total 100 100

=

7. A% A §
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I 7EAIGA AES0] opr Ak g 2 2SS FAE A i 3
GAEST Ve GA AESo = ZHzb 342.74 mg/lOO g, 8402.65
mg/100 g®] ofm=qto] IhFEol URom spF Fo] HrEIUE ofm| A
taurin 247} 80.88%, 75.51%% =AU, o= P d RS = Histidine
o] :=Ako] 10.79%, 71EFAGA AEFo) A= Glycineo] 7.97%% k).
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ATTE]

JEYA HES

e % amino acid % amino acid
Phosphoserine N.D. N.D
Taurine 80.88 7551
Phosphoethanclamine N.D. N.D
Urea N.D. N.D
Aspartic acid N.D. N.D
Hydroxyproline N.D. N.D
Threonine N.D. 0.16
serine N.D. 1.41
Asparagine N.D. 1.03
Glutamic acid N.D. 0.05
Sarcocine N.D. 0.15
o-aminoadipic acid N.D. N.D
Proline N.D. 127
Glycine 230 197
Alanine 6.04 1.58
Citrulline N.D. N.D
o-aminobutyric acid N.D N.D
Valine N.D. 0.64
Cystine N.D. N.D
Methionine N.D. 035
Isoleucine N.D. 029
Leucine N.D. 0353
Tyrosine N.D. 0.72
phenylalanine N.D. 0.83
f-alanine N.D. 032
p-amincisobutyric acid N.D. 0.08
v-amino-n-butyric acid N.D. N.D
Histidine 10.79 0.53
1-methylhistidine N.D. 0.02
3-methylhistidine N.D. 0.01
Carnosine N.D. 0.71
Anserine N.D. N.D
Tryptopan N.D. N.D
Hydroxylysine MN.D. N.D
Ornitine N.D. 0.05
Lysine N.D. 0.68
Ethanolamine N.D. N.D
Arginine N.D. 5.10
Total 100 100
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SA& folulwat B4 A

A S A AB YA ofn st S P =S A AveE 149}
2. gy S e 9B YA So = 2b2F 2766.14 mg/100 g, 5061.88 mg/100
g®] olmn=sto]l ghfrEo] gllom 7HF wWol ol ofbv At taurin 7}
7} 45.13%, 72.31%% FUTh. o R2E dgHAFelA= B-alanine ofv|=Ato]
42%, 71EFA 9B YA S| A= B-alanine©] 15.27%% =T},
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MESA]  7[EAEB 9SS

AEMEIEN % amino acid 9% amino acid
Phosphoserine N.D. N.D.
Taurine 4513 72.31
Phosphoethanolamine N.D. NI
Urea 0.40 0.76
Aspartic acid N.D. N.D.
Hydroxyproline N.D. N.D.
Threonine 0.18 0.41
serine 027 023
Asparagine 0.21 0.32
Glutamic acid N.D. N.D.
Sarcocine N.D. N.D.
o-aminoadipic acid N.D. N.D.
Proline 3.60 3.97
Glycine 0.29 0.23
Alanine 3.43 2.07
Citrulline N.D. N.D.
o-aminobutyric acid N.D. N.D.
Valine 0.31 0.24
Cystine N.D. N.D.
Methionine 0.38 0.25
Isoleucine 0.25 0.30
Leucine 0.47 0.46
Tyrosine N.D. 0.33
phenylalanine N.D. 0.31
f-alanine 42.00 15.27
f-aminoisobutyric acid 0.69 N.D.
v-amino-n-butyric acid N.D. N.D.
Histidine 0.10 0.14
1-methylhistidine N.D. 0.11
3-methylhistidine N.D. N.D.
Carnosine N.D. N.D.
Anserine N.D. N.D.
Tryptopan N.D. N.I.
Hydroxylysine N.D. N.D.
Ornitine 0.19 0.19
Lysine N.D. N.D.
Ethanolamine N.D. N.D.
Arginine 2.10 2.09
Total 100 100

E 9. A9 GA &Y FEopr=t 4 A
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Mg

T 2 2SS EAT Aye i 5% 2

43.18 mg/100 g, 271.76 mg/100 go] o}m]=Ako]
FEode obv| =4t taurines Z+Z} 64.02%,

o A= alanine o}w|=2ko] 23.49%, 71EFA]
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= qEZd N EA D
D ol % amino acid % amino acid
Phosphoserine N.D. N.D.
Taurine 64.02 71.18
Phosphoethanolamine N.D. N.D.
Urea N.D. N.D.
Aspartic acid 1.71 N.D.
Hydroxyproline N.D. N.D.
Threonine N.D. N.D.
serine N.D. N.D.
Asparagine .00 N.D.
Glutamic acid N.D. N.D.
Sarcocine N.D N.D
o-aminoadipic acid N.D N.D.
Proline N.D. N.D.
Glycine 0.49 N.D.
Alanine 23.49 2171
Citrulline N.D. N.D.
o-aminohutyric acid N.D. N.D.
Valine N.D. N.D.
Cystine N.D. N.D.
Methionine N.D. N.D.
Isoleucine N.D N.D.
Leucine N.D. N.D.
Tyrosine N.D N.D.
phenylalanine N.D. N.D.
f-alanine 0.61 N.D.
f-aminoisobutyric acid N.D N.D
v-amino-n-butyric acid 0.73 N.D.
Histidine N.D. N.D.
1-methylhistidine N.D. N.D.
3-methylhistidine N.D. N.D.
Carnosine N.D. N.D.
Anserine N.D. N.D.
Tryptopan N.D N.D.
Hydroxylysine N.D. N.D.
Ormnitine 0.20 N.D.
Lysine 0.68 N.D.
Ethancolamine N.D. N.D.
Arginine 2.06 N.D.
Total 100 100

# 10. A9
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e
e
i
2
BN

3) €974 sample 8F9 B 32 E, pepsin FZE 2 trypsin

7} 8934 sample 8% B FEHELS AFRAE 5 gol ois] 50meke] ZH5(250
25Coll A 24A12F WESAI T - Y AlEg]ste] o 214 (Whatman No.6) = o]
AR zste] Azxsk.

7} &7 A| sample 8F 9 pepsin FEES UFRAIE 5 goll 50MFF o] S/H5(250
mL)= 7Fgk ¥ pH PIE 7] & o] &3t pllE 2.00.% BHEFaL Al 5ol dis) 1/1OOHHE]E
©] pepsin (50 mg)& 7}ako] 37T oAl 2441 %F WHEAIZ1 & 100CAA] 587 &4
E8A43) A7 o dAlEElste] o Z4] (Whatman No. 6)= o] }stqial, 547
sho] Al ekl

PNm

7} 9314 sample 8F 9] trypsin FE=o=< AXAR 5 gofl 50832 /(250
mL)= 73k ¥ pH PIE| 7] & o] &38to] pHE 8.02.% B FaL A5l tis 1/1000] %
9] trypsin (50 mg)S 7}sle] 37Tl A 24A17F WE-SAIZ] & 100TCoA A 583 2405
EgAst A7 o YAl glste] o 34 (Whatman No. 6)= o #8}3al, 4%
ate] Azt BE FEFES 20T A3 A7kA Akt

Fgre ol ge Aol ube Aagc,

A Alm FA) < 100

i

(3% F AR TA/F

al
b
W

HA g HXe &, pepsin ¥ trypsin FEZ9 &
0.50%, 70.04 + 0.66% % 59.83 + 0.83%%, 7]E}*]°

2 trypsin FEEY F&o] 77 16.44 £ 0.58%, 67.
0.29%H.tF 2 5= &5 UERTH

AE59 & pepsin 2 trypsin FEEO ¢ 7—7—?-‘4 T&o] 46.51
+ 0.93% 2 63.73 £ 0.44%°]1L, 7]E}A Gl
247y FEEo] 42.23 + 0.36%, 89.21 + 0.33% 2 75,27 +

_IR
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pepsin FEEo|A FZ 48o| 71 =4 Z71Ec).

—1?1
N

AIIFA S AL B pepsin ¥ trypsin FEE0] Zt 32,63 + 1.26%,
73.99 £ 0.99% 2 60.13 £+ 0.60%°>Z EFEIL, 7]EFA| QB YA S A=
5, pepsin @ trypsin FEE 9 F&°] 50.67 £ 0.60%, 96.45 * 0.33% 2

90.20 + 0.71%%2 EbST}.

npxjwo g - g ol = &, pepsin ¥ trypsin FE=w=9 F&o] 18.85 =+
0.41%, 57.76 £ 1.92% 2 39.13 £+ 0.73%°.2 JeElow, 7ebx A 719 H$-
5, pepsin % trypsin FEE9 F&o] 77} 30.81 + 0.73%, 65.92 + 0.72% 2

49.98 = 0.87%= 7IEFAGA A ¥ £ F5 TS HER

Extraction yields (%)

Sample
Water extracts Pepsin extracts Trypsin extracts

S EA 3348+ 0.50 70.04 = 0.66 59.83=0.83
ZIEFR| 9A BA 16.44 = 0.58 67.66=1.49 5008 = 0.29
HeEEsS 46.51 = 0.60 86.28=10.03 63.73=0.44
7K ga TSR 4223+ 036 80.21=0.33 7527+1.16
e S RE 32.63 = 1.26 73.99= 0.99 60.13 = 0.60
7|E}X| Y SA[ S 50.67 = 0.60 06.450.33 90.20 = 0.71
e 18,85+ 0.41 57.76=1.92 3213+ 0.73
ZIErR Ha Y 30.81=0.73 65.92=0.72 49.98 = 0.87

5

11. 8934 sample 8% & A A7

—_—

A sample 8% FE=wo WA SEFS Lowry 5 (1951)2] HFHS <7t
g 84 200 pLet 1 mLe] Lowry reagent=
A 1087 9ES A1 FH Y. 71 3 50% Folin—Ciocalteau reagent 100 pL



= H7Fske] 108-7F bAoA HH8-A] 713 microplate readerE ©]-8€3Fe] 750 nmol
AN ERE= =43} ZT AFAAS

oF
A Bovine serum albumin(BSA)ZE ©]-&3}4]
o E%Q‘ﬂ A T o] shEFS AASESI ).

7zt A TA| sample 8F FE=ES ©rstE TFS Algde] 1 al A
25 ul 80% Phenol Al°F, 2.5 mL 3ihe Z§sle] Ad2olA 30%3F WHEA]
microplate reader(Molecular Devices, USA, CA)E ©o]-83}e] 480 nmoll Al 53
SAAT. GlucoseE ol&3te] EF AFHAS AR, A8 W =

drshz o] e Adtssiv.

HE S singleton 5(2009)9] WS oF

rU-[E
ii

=
A 3}A sample 8% F=
<] o}, =, Alddol 500 pL A8 €N} 95% Ethanol 500 plL

ik

tt ofo

<
% NaZCOS 50011 7]’0]’051 60‘1‘7}' O]'/‘]Oﬂ/\i H]—O}\] ]jl lcroplate reader._.
3ted 725 mnl 4 4890t Gallic acidg ol g3le] B HF4

7k A

STHT 2.5 mE ¥ 3 50% Folin-ciocalteau regent 250 plL& YL
F LS

°o]-& 5%

S AAdetglar, Alm e x3te dHme S AAtsiait.

M2

@ A434s

2219 @4, gsE 2 ds 3% 53 239

(

_4

HA FEEe] 9, gstE 3 ds 3% 54 Ade £ 129 2

Composition contents (%9)

Sample

Protein Carbohvdrate Phenol
ol = 22AwW 56.10 = 0.89 465 +0.03 542 +1.01
s g EXP 72.77 + 2.00 457 +0.06 431+0.17
S EAT 69.44 + 3 44 4.05 +0.02 428 +£0.05

ZIEpX| YA HX|W 28097 + 067 538 + 007 303+007
ZIEPX| YA EAP 6574 064 496 +031 3.65 + 002
ZIEFX| YA EHET 6997 =344 3.81 %055 3.83 +0.01

v W : Water —.-E%
v' P:Pepsin —,—Eg
v T:Trypsin 2 2&




LR AN HX
(28.97 + 0.67%)E.TF °F 25% £ & HEhllaL, Sshe 32 sidEx
(4.65 £ 0.03%)¢ 71EFA <A Ex](5.38 £ 0.07%) 7} & =Fo] glo] H]S=38t9 o
W= shake] A9 g EA(5.42 £ 1.01%)7F 7IeFA <A HX](3.03 + 0.07%) K.t}
°F 20 =& TFS YEAT.

AV}

WA & FEEO uiE e FdEA(56.10 £ 0.89%)7} 7]EFAS
+ =
=z
=

2] pepsin FEEC] WilA RS SHEX(72.77 £ 2.00%)7F 71EFA S
Z(65.74 £ 0.64%) 2} °F 8% %o TS YE WAL, E5stE S &)
2 (4.57 £ 0.06%)¢ 71EFA <A EX](4.96 = 0.31%)7} 2 Z}o] glo] B3R 2
o, HE ko] A9 sdEx(4.31 £ 0.17%) 2 71EFAGA X (3.65 + 0.02%)
7F vlst S YERIY. H A trypsin FEEY oA RS FEdEx
(69.44 + 3.44%)¢} 7IEFAISGA HX](69.97 + 3.44%)7} ¥]523F & ER 31
3, B5EE e 9A] SfgEx(4.056 £ 0.02%) 9k 7]EFA A A (3.81 +
0.55%)7F & #fo] gle] wlzsidlon, d= shgke] 49 sligEA(4.28 £ 0.05%)

Il

=

A

—

o r
iy

N

o
1o
o
il
::I,
u
4z
)
z, 1
N, Ly
e
o
2,
=
:°.1=‘

ug 2zgel vl wislE 9 o §9 24 A%e ¥ 139 2.

Composition contents (%)

Sample
Protein Carbohvdrate Phenol
sHagfEsw 2420+0.55 3831%156  2.60+0.03
sigE==P 4986 +189 3553+061 287=+0.12
sS4 EST 4673 + 048 3097+052  429+061

Z|IE}X|9ATESW 2291+054 3087140 3.10 £0.07
7|EFX| A P 5007 =+123 2907 =038 319+0.14
J|EFX[ <A T 5069+026 2078+012 393 +042

v W: Water =&2
v' P:Pepsin TEE
v’ T:Trypsin T ES

E 13, ABSY wud, 955E @ Awe] g% 54 4
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t

wg o

o

A E5(30.87

E

2

7

(49.86 + 1.89%) 1} 7]E}A S

[e)
=55

]

S
<l

1}
=

1.56%)7F 71E}FA <A

3)

t
o

)

]

(3.10 = 0.07%) Xt} thh <&
A

O
=5
&9 v

A AEL(50.07 + 1.23%)¢] H|S:

i)

=
T

+ 0.03%)7} 71EFA <A A
A5 pepsin

1.40%) Bt} °F 8%

!

=0
ST

(35.53 + 0.61%)°] 7IBFA A A +55(29.07 £ 0.38%) K.t} °F 6%

[e]
a5

4

&
L

1l
=

1

9]

H

$-(20.78

]

&S trypsin
AN AEF(50.69 £

ol
N

=

p
0
N

o8

149} .

22!

1)
‘_Ir”
g
vze)

i
o

TR

H
T

=K

2 4(29.46 + 1.59%)¢] 7|E}A€B <

f

ol

-

U2 5(3.53 £ 0.03%)3} 7]

1l
=]

(5.78

|

o

‘.l:l"

A

1l ;(]
o]
==

B 4

o

o
bl
- 43 -

[e=]
=2

2~
AN

0.07%)°] ¥

(5.61 = 0.53%)3 7]E}A]
pepsin

e detiglen, H= g 4

o

‘.l:l"

o

A]
A5

ot



B Hx5(54.73 £ 1.220) Bt} v whe FFS BQow, g
UA]£(8.51 + 0.49%) 7 7JEFA B Y=]5(6.83 + 0. |

Fe Bela, ds I £ siEdAS(3.6

+ 0.87%)°

g2 gEe oy
s grse @

+ 0.030)3 7] AR 9AS

(3.59 = 0.06%)°] vl s HERH AT
Composition contents (%o)
Sample
Protein Carbohvdrate Phenol
ol g Al EW 2946 +1.59 561 =053 3.53 £ 0.03
s A =P 5144 +020 851 +049 3.66 = 0.03
S Y AI=ST 64.25 + 020 543 +048 3.87 +0.01
|EFA| YR HA|SW 3798 032 5.78 £0.10 326 +0.14
Z|IEFA|Y B Y A|SP 54732122 6.83 £ 0.87 3.59 £ 0.06
J|EtA|Y9B YA ST 54.70 +1.08 420 +£0.30 3.79 + 0.02

v W Water—,—gg
v P:Pepsin TEE

v T:Trypsin TE=

E 14, A5 G, gdtE 5

YA trypsin FE=O @A S g A S(64.25 £ 0.20%)°] 71EFA
B YA 5(54.70 + 1.08%)H T} oF 10% H whule @%‘ﬁ% H3ow B5stE
stk 611‘#%117(5 43 £ 0.48%) % 7IEFA 9B HAF(4.20 £ 0.30%)°] H]==gh
st %%‘f—% Bola, v g E=3 sigHA5(3.87 £ 0.01%) 7 71EFA B
2] 5(3.79 .02%)01 v =gk S YE AT

oje} & AH}ERH, & FE=C v a4 FEE 9id o] Frtet
T Ao® Hol g4yt oA ko] WglE dov|= Zow & £ gen,
i sheko] zbolE ALjsta iR AGHERE F Aol gle AR & 5 3l
Ak,

49%) 2 71ERA] A 71 (52.78
, §slE e dld(16.60 £ 1.02%)
X
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o83 FHE e Yg7(3.73 £ 0.03%) 3 ZJEFA YA 7(4.45 £ 0.06%)©]
H] =3k S YERQIY. 4 pepsin FEE ©ild ke SFdA(47.51 +

0.88%) 7 71EFA] A 71(48.26 + 2.39%)°] = FE=° oA T3} nprpA =
ME A S e, weskE g Al 3 +
ZIERAI9A 7(30.17 £ 2.33%)°] vl S How, du e ddd
(3.12 + 0.12%) 2 7IEFA <A 7(3.33 £ 0.12%)°] H

Composition contents (%o)

Sample
Protein Carbohvdrate Phenol
off & 2w 5240+149 1660 +1.02 3.73 + 0.03
sigzip 4751 +088 30.50£0.73 3.12 +0.12
off 2T 5999+ 117 2523 %149 425 %0.00

7IEFX|YA ZdW 5278 +055 2021 +131 445+ 006
Z|EFX|YDA 2P 4826 +239 3017 +233 LR ERE (b
7|E}X|Sa 2T 62.16+214 2100+1.10 432 +002

v W:Water FEE
v' P:Pepsin TEZ
v T:Tiypsin FEE

%

F 15. Ao @i, dsts 2 HEe g 54 2y

A trypsin FEEO oWl 2 FHEAH(59.99 + 1.17%) 3% ZIEHAHA A
H
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© AFPH
LABTS B 2A R
& Park $(2000)] WS oF7t WPsto] A1gH
E9] ABTS &z &A a5 7 mM ABTS®} 2.4 nM

kel 124)7F EoF AP0 A "kxEle] ABTS t]Zt

ABTS &tz &2A &% A
o}, 9394 sample 8% F=

o] potassium persulfates =3+ 2
< Y9AA  ABTS A7 RS A FH, Axg &ANES 414 molA FFE
ghol 1.57F HE= B E3A5(e =3.6x10" Mem HE o] &3to] SHFZ 348
AT
s Mg ABTS o]z §o3) w2 (125 @ 250 pg/ml) A8 AJE 50 ulLE
Z 23ksle] Aol 108 WFSAIZ H microplate readerE ©]-83te] 414 nmoll
AN FREE SASAT.
ABTS &}z 2AG S-S a3 &2 a2 o8] Aiteaint.
ABTS radical scavenging activity (%)
= [(ADS. contro1=AbS . sanple) /ADS . contro1 1 X 100
AbS . control © control®] FH%=
AbS . sample © Sample®] FH%=
DPPH &tz &7 &% 574
%QﬂﬂsmNe%?%%EADWHﬂﬂ7:iﬁﬁ%ﬁ 5(2005)0] 7]<=3gt
WS okt WE st ARgSIT. S ANEE thgst %5(125 2250 p
g/mL) 2 A Z3 e A8 100 pLe 1.5 X 10" M= #| %3 DPPH &9 100 uL<
HA7tste] 2 E3tetar Ao A 303t HhE A7l ¥ microplate reader& ©]-83}
o] 517 mmoll A FFEE SASAT

et 2e Ao o8 A

DPPH &}t ZF 2A a5 & o}

DPPH radical scavenging activity (%)
= [(Abs. control~AbS.. Sample)/AbS . control] >x100
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ADS . control control® &3%=
AbS-Sample SampleJ %—%E
g

Reducing power =

7} G934 sample 8
potassium ferricyanide
< 50C

ng} A 1‘51--5}

Bl %@Nﬂﬂ
lﬂ"&‘ =

=2 X

o T T

] microplate

ORAC assay+

SEE

Kol
=

ZF 538 nmol| 4] 5%

M-S 3000 rpmell A 1027F dAlEEste] A4S 0.5 mLE F

0.5 mLe]
reader=
Oxygen radical absorbance capacity (ORAC) <=%]
FAA
%% T=
pL)¢ 75 nM fluorescein (50 ulL)
3k AAPHE

(2009) ©]
50 pg/mL
Zk 3138kl 37C incubatorel 15%
183}
At Tt.

)
FAIZA T
37ColA microplate readerE ©
T Ao

o} 0.25mL 1%
0.1

=2 >~
R
A&

FZE9] reducing power: 0.15 m
w/v)E Tk 5% (125 2 250 ug/mL) o

70 % 0.25 ml TCA(10%,w/v)E 2 7}a}o]
5k & o 7]

L
=
A

(1%,
ol A 2087F HE-&-A]
A71sk = 2 E3Fste] 700 nmoll

=439t}

LI E 54
=
=AM o7 7ylueta &
-
~—

¢} 0.1 mL FeCls (0.1%, w/v)E
!
H

59 ORAC 252 Z+

°|&
Ry
= ==

=

o1 3} 7]

33t 7]
H %}Alﬁi 221 mM= A%
ﬁ}

BIEg=i=
A A gE wHe o] &
2 A %3 g A
2 12083t
¥ FZE9] area under the
TS o] &35t

B\

23

A3} A sample 8F FEHE 9

i
o

@

jus

o
Lo

o}

i3

228
el se el WA o
=xg3to] 19 180 R

i
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AdukA o 7 ABTS @ho)zt A~ A8A ABTS7F potassium persulfate®be] whS-of <]
s &4 Fol=Ql ABTS #frizo] A i, Alme] kst el upe} ABIS #hvjz
A ABTS &HHZ 5f/9 ASAo] A= FS o83 itsts A

19] &, pepsin 2 trypsin

a0, EEA B FEES 68.7209 ABTS @7 AA5E YErdoezX 7]
EfA9A HA] B FEE(40.460) Bt 453 973 ABIS @)z & S (@A
st 715)& ®Below, sEEA] pepsin FEES 47.13%9] ABTS gz A
UERW o 2 ZTERA 9A EA] pepsin FEE(42.23%) Bt 2 ABTS &4 E4&
Bl

AFE A trypsin FEES 58.33%2] ABTS gz 2ASS Jepyozy 7E
A9A A trypsin %—% (48.26%) 1. < ABTS oz &A &4 —% EAS
kAl o]o} e AT RE, dFEA FEE (E, pepsin ¥ trypsin FEE)
2 7B Y9N FEF K1 58 ABTS HuZd 24 S-S 7= RS el
on, 53] dlddA & FE2EY Aol e FE2F (pepsin(HHE A3}l A

flo

FL% 4% L trypsin(HNRA SRS A9 shb) wrk 4B =
ABTS 2HH1ZE 2A5E (3443 71%5) S vhehileh,

e
®
9!

—_ T o123 yz'ml. w250 p='ml _ 20 r 0125 ug'mel w250 uz'ml _ 90 0125 ugml w250 pz'ml
= 80 - : Pl L =80
i S - 70 ¢ =
o i = a
SF 60 ¢ SE o0 S5 o | ;
BE %0t s BEW|[ & » B30T
T I w40 | ol I
& 30 [ 5 BE W _: B H 30 | b
<5 <5 - <5
E [ E - r % e r
g 10 810 ¢ 310 ¢
£ L L
y 7|EtRj A 4 Z|EtR| =4 ' Z|ErE=A
HLEAW oy s EEAP S SHEHEAT ST

a9 18, EA FEE9] ABIS #HZ &7

fol
olr
||\
o2
iy,
:\_I‘

2% F3E MBS UL &4 &5 5

23

o_|>“‘.,

AFAB LT e A AELo] gl AL v wal] 93] ABIS #Hol A
1S =43 23 199 JERA T
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AdAsg s} epdeis ANge 2EE wE b7 o] EreEHeln
feldow zrlan

2 250 pg/mLAlA 13.30%] AATE UrE]-lH‘}ijl 71 EFA|
5.38%) 3} B]5=3 ABTS #o)Zd A7 E48 B

250 pg/mL FEAIA AFHES pepsin FEEO] 7]E}7<]_, 2
pepsin FEE Bt} Fodow ¢ =2 ABTS #uZd AASES 7R E AS

/\
& AT

HE
C il

NI

c
ot
0 to

AFAES trypsin FEEY FAF, 250 pg/mLollA 21.1%9] ABTS o)zt A7
A4S e, 71EHRY9A AES trypsin FEE9 A9+ 250 pg/mLolA
31.44%% G AES B} =2 ABTS #u)d 274 @48 By,

>
=]
0

35 3 : 5 r < 35 r S =
- 0123 pgml @230pgml -~ 0125pgml mI30ugml - 0125 pgml m230pgml @
= 30 & 30 5 i E 30
=2 = £ s - 25
SE® EE SEF b
s 28 % .\ =2 = .
= = - a = =
wm B0 w B0 w =
ﬁ £ 15 ﬁ £ 15 ﬁ £ 15 5
&g B g B & B
- E 10 - E 10 = E 10
= = >
g s K1 85
w w wm
° 7IEHE|°“A D ZIEFR[ YA 8 7|EFX| A
How sureEo - s ES
S8V mEgw ASESST maoy WHESST “nagr

b

311‘#‘4%]%54 7IERA 9B A 59 %éi‘r 445 vlasty] el ABIS @tz
A&d=

Ay
o
ol
2
u
S
8
2
i
o
éé
>~
o

AFIA &I} 7EPRAEB YA Fo] FEE BT gy dAo] FEoEA o)
ooz FIIsth

AFIAS & FE2=9 45 250 pg/mLell A 53.52%<] ABTS oz 2A5S
Eljo] 71 A 9B YA S B FE2E(41.75%) Bt €538 =& ABTS @u)z 4~A &
A& 715)S Bt

3 F A S pepsin FEE 2 250 pg/mLoll A 41.25%, 7]EFA] 9B YA]S pepsin
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2Z22 39.17%2 PR So] VeI B YRS Hr} foxoz =& ARTS )
Oz 27 S 2o, igHAS trypsin FEFES 250 pg/mLol A 37.62%, 7]

EFA 9B YA S trypsin FEEL 38.98%%2 F A 97re FeolAel A xolE B
O] ol

A B C
py 0 O0123pgml w250 pgml — a 0125pugml w230 pgml - ZLA O0125pgml M230pgmL
£ 60 a <60 s
-_ - -
h 15w 2w
EE FE FE w0
- = - R -
w g3 » 23 w 2ot
o il B
=3 B 0 B =0 B
- E 20 o g 20 - E 20
g - -
210 r L] 5 10
w w "
. 7IEFA @B ? e Y 7|EFK| @B
Sl LLE X 2w 4 suLi x| 2 K suLix| 2 Mo
D|'||:l—| I"T“ qxlg“. o|'||:|—| I'-‘TP I:P;E%P °|'| = I'-‘TT I:P;E%T

a9 20, YA 29 ABTS U 24 5% =4 43

st Zle s e gast BHS wlass] 918 ABIS Bl AABYS
ZA4ske] 19 210 ERAT.

Az B FEEe A9 250 pe/mlolA 32.09%, EFHGA 7 B F
34.24%% A= 23 ABTS #Hulzt 274 FAHS BT, 9 pepsin =
71EFA9A A pepsin FEES ZH7F 19.39% 5; 29.52%1‘1’ e A 2 pepsin =
=504 e ABIS Uiz 27 #4S Wl

250 pg/mLoll Al 55.19%

B9 3%
o B Uehldm, ZEHeA A trypsin(RuA Falaae s FEE

(49.21%) Rt} 93] = ABIS 2tz 4AA &4 (ks 715)S Bl
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TERED

Z|EFX YA

PSR

; 2 i il it &

d = g < ol 2

& - o RB o ~ w &

2 o) o - ToH 2

B - L ~ S &

g - A ® r g a vd

il ~o \IH ) =

o “n I- X o 9

g ‘ & l ﬂw w L ﬂw WM d ”

P 6w §op g o R N ml %or P g oy ow g
cgRsssee o 5 i o = EEEREEEER
SR = B ) 0 a oA
(24) Ayanae Julfuaaras N xr 1% o = (%) Aanoe SurBusaeas
O [EaIped § LAV HWM JJo %0 ,ﬂln_l JJJ = &) [Epet Hddd
) wir i )
« — 4 # X 8 N
“ ) ar ON — — K —_ .

7 = o 4 < ) X oy ™ e F

G - b | —_— —_ &

o [} wA,.# ‘E._._ S file) o m

X & . oy M 2

w_ s Y ~ m ,_L| ,Q .

o my NG < < ! )

4 o~ i N E

= A & () I o -~ ) = -

2 “n Gy N T 4

- ” » %) Jo — ) i 8 -

2 = = X — .

o 2 & o m ox o mo Jo L
ERBESHR S T - N 3 I L AR &
(%) ANanae SuisuaAeds alo WTM “d M N = Y ok N (%) SyanseBuiuoseds

o [EoIpEa S LAV _mﬁ i » © s ﬂg {4 X a EpeL Hddd
« N B Y o %0 g v
. &t = ToOooE TR OWE O B
z gE N Mo =0 X o A
E a I = AN = . iy oj N3 R i ®
g ™ N o = i * s o = %
= — %0 oy ) O o, o a,
% " 7 AR - S R g B B8 .
o e = = A H o A, - ali = ?
L 3 5 < = z i ,ﬂ' _ZT jm1 ui \Cl w ﬂ E Z.E L PR T T T L
F IS TN o S T TR T A AEE R E A S
(v4) Syanpe Sulsuaaeas olo ™ wul. = m [=% = W 3 (%) Apapae BufBudAeas
« [Epes S LAV . . W my W o> o ~ eyl - [epet Hddd
T o ES
T B3

FAT

AT

Hip

o 2 K|p

_5‘|_

HAw

Klw

=



o] 125 ¥ 250 pg/mLe] FXolA % ¢&Z ¢l DPPH #tuZd &4 &% v
elar, sigEAe] 125 5—4 250 pg/mLe] E%olA ZFz: 37.23%, 66.05%= 7]EFX]
AN X (17.22%, 22.94%) KT} o H o=z =2 DPPH o 2A %S HAF
ATt

M 2] pepsin =9 DPPH o)z 274 a% AxE 19 229 B ).

ol
2

HEA e VTEA A BA] sEoEH R o &7 §F°] wee &
al, 125 pg/mLel 5% = A

| FolH o= Apol7b AT

A trypsin F%&<] DPPH 2}

ol ¥0
nd off 2
o

e

B FEEY 239 vVt R adE A e 7EAI9A HA BF vE &
DPPH &tz A27 &%S HoFda, 125 2 250 pg/mle FEo|A
21.07%, 30.51%% 34 = ] (16.70%, 20.22%) K.t} o4 o=
¢k DPPH 2}tz &7 & )S YERISATE

N
o N e

N
N
~
o
N
2

olr
ot
r>~
oty
N
o[r =

X 7F 71EX A H A R ; DPPH

o] &5tst &S Wlaslr] 98] DPPH 2oz 4

A B C
1 D125pgml WI50pgml 30 oizspgml m2s0pgmi - 20 rsugimE w250ugml
< 18 " o 18 e 18 r
= 16 T T 16 T 16
FE I T2 14 EE 4 :
S Hla s , 87 1 kg [ =
E E 12 '?E -E 12 A E E 12
o 10 = &0 10 a = 10
a s 8 =L 8 a = £ 8
D =8 o, i & g a
2 § a5 a5 b
2 4 Z 4 2 4 I
] ] =
z2 2 = 2 = 2
g 7|EFA| DA 0 7|EFA| XA 0 7|EfA| @
g Esw HESw ST ERP H=op S8 S]T HEoT
==

g 23, AES FZE9 DPPH & &7 &% =4 4y

18 239 A9} #o], AES B FZE9 DPPH &gz 24 &%S 125 2 250
pg/mLolA FEHog {048 Yeh A ki, sigdESy 7RG A&
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S APl A frol e thEhtA ettt

© AES trypsin FEE9 DPPH &z A4 a5S vEld A2, 554
o2 FoAQl zPo]E HolX| gofow  SdHESy VEA YA 5SS v us)
A

< W 125 pg/mLelAe A= ] Fo ARl Aol Holx| Ftemw | 250 u
g/mLoﬂH% Z1EFAI A A ES0] 10.61%% S EF(2.67%) Kl FHoz w2
DPPH &tz &4 &%S YERAT.

ol9} P& AFZEE, DPPH etz AAZELS A9 219 ztoles A9 S

PN
< 7 AT

of @atsl @& vlastr] 98 DPPH e &

e
=~
®

35 r oi25ugmL W230ugmla s r [ 0125ugml m250uzmL
a

£ 30 £ a0 £ 30
- —-— ]
e 1 =R L
Fiap Fin | B a
B0 - ol
T Eas T g 15 BB 1S 2
& B & = & B T
Qélﬂ Q§ID Qé]ﬂ
g 5 g 3 5 5 L
w wn wn
0 0

ZIEl X %B
gAsw

a9 24, YA

7IE} A %B
Yxlsp

29| DPPH B2 &4 &% =4 AY

e = o o Z|E}X 9B
SELAI R W Sl 2P dgengr LN
g

Ho
"
e

YRS 5 F= pepsin F=% % trypsin —ir%% 5 125 pg/mLETF 250
z
e

=, gL
ng/mLel A DPPH 21012 &7 &5 wEofEH 2 i k=

==

S Ui A3, 125 pg/mle

As IYAE & FE5EF9 DPPH Uz 24 852
FroA ZEA 9B YA S0 21.94%% FHAS(18.58%) H} FHow =
a2 ZEes BT, 250 ng/ule] sEolAE siadAS 7 EAHB HA
S Apolol A Fo Al AA deS Holx gt

Y24 pepsin =2 DPPH &z &~4 &5 YEA 272 B 125
pg/mL 2 250 pg/mLollA SlEHAS 7ERRAGB YA S Ao

7 e = T fldn.

2 g
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CE= YAS trypsin =529 ZAYE pepsin F=E v 23E JeERR

Y

%29 DPPH H0)Z 27 &% 54 27

S| [e) = =) N
AT A o] P8BS vsh) A PPH B 27 &%
=
A3 1% 250 YERHSIH.
A B C
_ 50 0125 ug'mL W250 pgimL 50 1 o15ugmb w250pgml 30 opsugml m2s0ugml
(=] =] (=] a
é 40 é 40 S‘; 40
= L R
2 2 2 2F = "
3 g 30 a = E 30 = g 30 =
E_azn = E_Eﬂzn E_azn-
= § Z £ =5
= 10 = 10 = 10 }
[~} -] [~}
o o o
w w w
0 0 0
5 Z|EpX| Z|EpX| S e Z|EpX| S .
ofl 2w IL‘L?A si=dp I LEII, - sfddT ] L,ij”\

a9 25. A 59 DPPH Sz £2A4 &% X 27

A & FEE, pepsin F=E % trypsin FEE EF 125 pg/mLEY 250 p
g/mLoll Al DPPH 2}t ~A @50 sREdoz S7ME S BT,

A = FE5E, pepsin FEE R trypsin FEES 1¥ 9 A, B # Col Z}7}
e At

B F=E&, pepsin F=E ¥ trypsin FEE BT G 7IERA YA 7 Aol
ol 4 125 pg/mL & 250 pg/mLe FHEOA oA ¢l 2ol HolA gt}

L9374 sample 8% FEE2| Reducing power =4 23}

- EX] FEE9 Reducing power (ZF3lol| A F a3t ost) 54 Ax
Reducing power®] AL Alg T HAFATFo] A= EZHo] ferric
iron(Fe™)Z ferrous ion (Fe*)Z A7 Ao S o] &3 Ao7 AR I
S [e) o1 Ne)

He S48k 34tE BdE AR g e AAES EE o



W] FEE9 reducing power 54 A= 17 260 e

A B C
02 r  oi2sugml wW250pugml 02 ' oi25ugml w250pgmL 02 1 oi25ugml m250ugmL
g 018 ¢ a g 018 | g 01s |
Sooas | Sooast Sois t
S o014 | B S 014 S o014 | 5
2 o012 |2 w 012 | = 012 | 3
& o1 f b ¢ o1 & o1 2 .
£ o008 } £ 0.08 Z 008 }
g 0.06 § 0.06 |_I ﬂ g 0.06 |
Z 004 | 2 0.04 Z 004 |
2 o002 | Z 002 = o002 |
L —— T 7Y Y e JEPI%A SR — T T
DH = Exi"" %‘IEW |:| =P “'KiP °H [= EXIT ?é'xlT

B=)

18 26, B FEFE9 Reducing power =4 24

g2 & FEE pepsin F=E 2 trypsin —ir%% W5 125 pg/mLETE 250
g/mLol Al reducing power?] 53 #ol sEoEXH R FUIES HoF.

AE E3x B FEHE9 reducing power (BAF3to A F Q3 dst) = AE
Bl Aoz 125 ¥ 250 pg/mLe] F=olA sigE A7t 22 0.112, 0.1652 7]E}
A FX](0.096, 0.12)Bt} 9oz 9453 =& FdaLe Ho]FYr).

2] pepsin F=FE9] reducing power =4 A= Bo| YERNSITH.

125 2 250 pg/mLe] FXZolA ZIEFXIYGA EX|7F Z42; 0.074, 0.081%2 3 eE X
(0.07, 0.076) K.t} thA =2 398 S HoFAT},

HA] trypsin(eHEld R g sk —7_%%%9] reducing power(ﬂ"Fi}OH

ojsh e ATE B u, AuHoR sgEA} JeAd) FANY FUF &
ol ol & 4 Uik

« AES FZE9] Reducing power (FAtslo| A FQ3 d5t) =4 Ay

HES FZE9] reducing power =4 A= a9 279 JERQIT.

S B FELE pepsin FEFE 2 trypsin FEE EF 125 pg/mLETH 250



|

ol
o
=
g:_:l_l
)
o
o
Lo
(i
)
o
fr
ofN
)
)
o,
o
f
2
N

pg/mLell Al reducing power <]

AT}
A B C
01 O125pg'mL M250pg'mL 01 r O123ug'ml W230pugmlL 0.1 r O125pgml m230pgmL
£ 0.09 | g 009 | z 009 | a2
[=] a = L. = L
Soos |t . s Z o008 - . Z 008 , B
E 007 | g 007 | b £ 0.07
= 0.06 | =2 006 | = 0.06
2 005 | 2 005 | 2 0.05
£ 004 | S 004 | £ 0.04
f'o. 0.03 | T:. 0.03 | f'o. 0.03
Z o002 Z 002 | Z 002
< 001 | < 001 } < 001
’ EEETS ’ T ’ FEEETS
saEssw B oW sigHEge HM=op SHeHEST mMEQT

a9 27, AES FEE Reducing power =4 A}

A= AES B FEE9 reducing power =4 2= el o ® 125 ¥
250 pg/mLe] FZOA G ESo] 2+ 0.072, 0.075% ZIERAYGA AES
(0.068, 0.07) Xt} FojHor H& FAHS HoFAL}.

HAES pepsin =59 reducing power =74 A= Boll vFERRITE.

ol B FEEN Al 125 ® 250 pg/nLe] sXellA agd o] 24zt
0.067, 0.0712 7|EFA9A AES(0.064, 0.067)HT} FoHdo=m o Thw 7k
S HF}.

(= AdES trypsin F=E9 reducing power =
Z5 A7 24 125 9 250 pg/mle % B Lk
0.083)°] T HES(0.069, 0.07H)HT} Feldoz ¢ ¥ FH%= S YeER

olsh e AvE ¥ o, AMHoD AR sl ARGUT S5
3 AR F2d e B HPFARE] o ¢ FsES
7 Aow AREY

- YR & FZE9) Reducing power (3AF3to| A =03t Ad8) =4 A

YA FE559] reducing power 54 A3 19 289 LERN AT

Ux& B FEE pepsin FEE 2 trypsin

pg/mLoll A reducing power® FHFE Fho] HEoE

N -1N'

=& BT 125 pg/mLETE 250
Hog Z7tEl ATFLS Bo F



AT},
X8 B FEE9 reducing power =% A= AoA Ho]FACt.

125 2 250 pg/mLe FEoA ddHAEo] 22 0.106, 0.127= 7|EFX| 9B Y
214-(0.085, 0.112) Kt} Foldog o 39898 HoFr),

BE YRS pepsin(F A Aslo| X T3k 9a) F55E2] reducing power (Z4h
slo A F83 98k =4 AxE yYehd Aoew | 125 2 250 pg/nle = EF
&g #2-(0.082, 0.095)°] 7IEFA B YA]4-(0.078, 0.085)HT} FolFow o
2 398S e S & 5 it

T3 CE YA S trypsin %9 reducing power =4 A3E Yeld A=
125 pg/mLe ELo|AE= 7ERA B YA]S0] 0.0728 YdIAS(0.07) BTt £-9
Ho=w =2 FFE e HAFA, 250 pg/mLe sxoA = siddA S 7]E

=
X,
§2
3% g
o

A 9B HA S Aol 7HY] FF L= Fho] feldQ xpolE yE}

)
i
i
i

T

& =292 reducing power (gAkslol A Q3 Ao A &= sligdy
A 59 irksl @o] VIERA 9B YA S HEY 9735 Ao 2 e

A B C
016 O125pgml W23 pgmL 0.16 r O123pgmL m230pgmL 0.16 0125 puzml W250 pg'ml
£ o4 | 2 E 014 014 f
b L
E 012 f a § 0.12 \ E 0.12
w 01 | b - 0.1 b w 01 F
= ] a b = a a
§ 0.08 E 0.08 gD.DS - b 4
] 5 ; L = s
= 0.06 3 0.06 = 0.06
5 o004 | £ o004 g o004 |
2 2 2
= 0.02 - 0.02 = 0.02
0 0 0

7|EtX| B 7|EFX| 9B
HAsw Y4xSP

a3 28. YAE FEE9 Reducing power =4 A3}

7IEHX| 9B

SEUNST o
L

Sl EYASwW a4 Xl =P

- A F=E9 Reducing power (FAtstoll A a3k et SA A3
A F==9 reducing power 54 A¥= 17 299 YEUHA.

A= A & FEE9 reducing power 54 235 YElH Aoz BE FEAA
|

sidAa Z1EHA9A o] F3% he] Aol FYAolx] E9kal, BE A pepsin
FE59 reducing power 54 AI}E YERA Holar, o] A¥= 125 pg/mLETH
250 pg/mLolA reducing powerd EF3F%E o] TrolEHow ZrtE AHIFS H
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ofFlor, 125 2 250 pg/mLe] FE EF Z1EA9A 71(0.079, 0.092)°] e
7(0.069, 0.074)Ht} Fo94 o2 ¥ £ FHE #2 Yl S & 4 Y.

a2]al 4 trypsin &2 reducing power Z¥E YEMH (5 HW, 125 ¥
250 pg/mLe FE EF ZIEFX A 7(0.048, 0.046)°] s (0.041, 0.042)H.c}
fFolx o= o ﬁ% EHE e UEPH O ZH pepsin FEES Ao} w23k 2
&5 YeERl A

o) = =] : = =
o3t A¥=E EuiZ 7|EFXYA Ho] sFAET} reducing powerol A kst
T = X0 0 0o} 2~ o
8.5 O] AR =EE=1 E]_ T }V]\Sz}]\]:]'
A B C
012 0125 pugml m250ugml 012 r Gi2spgml m250pgmL 012 ' Qi25ugml W250ugml
E o1 f E o1} a E o1
2 2 : g
= 0.08 | = 0.08 f = = 0.08
R = -
= = -
g 0.06 g 0.06 E 0.06 ; i,
] b
a

o004 | 22 2 2 004 2 004
o - £
2 2 2
2002 | 2 0.02 £ 0.02
< < <

) FEET i FERET k FENET

SHLEZIwy =i A | =T | =4
sigzdw W o't Zp Z1p sf T 27

a9 29. A FEE2] Reducing power =74 A}

Z A TA sample 8F FEEC] ORAC 2 54 2F

=

Qe oM free redical =40 tiak A A7tz oA

AAPHOl 2]&l] A% peroxyl radical®ll Eﬂﬁi A
AE, 94, A9 sxW RACE L

g B FE2EY A5 RAC(EAAATTH)E2 451.17 umoles TE/g, 7]
EfX QA d2 B FEE0] 168.09 pmoles TE/g2 EAHo] sjddEx & FEHE0|
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ok, SEE A pepsin(HHH A Aslo A F Q3 Agh) FEFEI VI ERAGA HA
pepsin FE==2| itsse 7
e, g E A trypsin(Ehl A BEalgho sty FEE3 7JERR YA EH

trypsin =%+ 661.08 um
A

0 =
Z 93k 93) 2 trypsin(fhi A BEalgsrol sh) FEEAAE sigEX e 7 E
A HA A 7F FYAQd G4 AolE HolA] Yoy, B FEEY ATl dld
> =] O = 5 & 5 o =
A7k A5 4 RACBANLEFY) B4 7HIE A2 FAss
A B
%00 . 900 900
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o o o
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g £ 600 | E 500
w w w
80 8 500 81 500
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0 0
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sEEAW Ty A aiAlp S AT ST
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2 500 o =

& 2 B

£ 400 | g g
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’ IR
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=57 7 YA AES pepsin FEEQ e Z47F 427.11 pmoles TE/g

_59_



trypsin
375.67 1u

371.24 pmoles,

-

R

3 23

=

trypsin FE== ol A
|

A

[e]
55

]

S
LY

o 71EA A

=

TEE

L YA% FE2E

2} 407.21 pmoles TE/g=

&k CRa ww ok o 8 omg
Re X o e
w5 =g ~ o) ™ Ar 2 oy
I o X =
8 o4 o o X 2
5 E S
o ojp
"3 = S —_ -
3 EREI w AT g
=l Lo
i i gl q_ﬂlul_._._ % 3 ﬂ o) ‘_ﬂe ~ R WI_%
oo oo cocococ oo : N N
22EEESERE ) e T X o 2
fuzel < T N Z.E ﬂ o X
apdues 3wy 5 ) 5 AT X
I /N AL K T ol - gy £ =
© 93 T 2
o WD i
= ~ ) n o
MMA_. LY g M g
o I 5 w0 ST R S
o ojp & dr wo T ~
a O Lo B |
i = @ o A= T
£ Ko X R
Lo P EF = 85T
. F i U TS A
' K o~ B ~ & 75 Ay jod
& o_u_u @) m ﬂﬁ_ m — — HT
— ) N
K o M~
© ) —
5 Calo e D
m g o m alo] o i
TE S ‘ _ I
Ko oMY e W g o
g A St N Pn S
~ T Ny X = 8 o
. NI e m B & nﬂ =
or foa) A O oo =
— 0 —_— +—
£ I H ﬂﬂ. 3 SR i
A i < — 0
. ¥ dr 3 X or =X & o
_— — dwl . ,w_l X
X — X \H._ q
sssssssssg° A N R
AR B DWNTF moA _|HMI,| _|4ﬂ_oﬂm1brﬂm_l
ardwes 3wy 5L, U_.U X 0 ‘u_.u Q0 v == o
= = O g o —
- o ﬂW mrc . o - 5 0
~ AT NH S MR

86.45 pmoles TE/g, 7|EFAYA 7 =

_60_

[e)

T

o] 79 ORACHt

o] 57.56 upmoles TE/g=
[e)

=

=

)=
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3 16. Table 1. Formula for Waffles with Anchovy powder

Anchovy powder(%)

0 2 4 6
Flour Wheat flour 100 98 96 94
Anchovy powder 0 2 4 6
Emulsion Egg 125 125 125 125
Sugar 375 375 375 375
Milk 125 125 125 125
Baking power 3 3 3 3
Salt 0.5 05 0.5 0.5

e F 6RYOR 57 ARWoR mAdUrt. ME BYORE 4L
of woR Ho] gk, $hES AAHY WHEE oW, Fo| /ERE ofd
Wb, ARl JlEEE oM}, 9F ANl U BEEE ofWwsh, el 7]

A5 7AA A= SPSS I =2 1= (IBM SPSS 25 for windows, SPSS Inc., Chicago,
°]-8&3

3-3) A3}

for
ki

4% BAE %7}3}04 Az opEFe] Azt 7 A A= v 2o
AEZAb F 150 0] Fefsielon, 7]EAQl AAAl o =E Hab 619 (41%),
o] 2} 89™ (59%)0] Fojatglar, A FHoldYe 194 o]dl 187 (12%), 20~294]
1678 (11%), 30~39A4] 718 (47%), 40~494] 3378 (22%), 50~594] 978 (6%), 60~694] 37
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(2%)°] Frofsklth (1™ 34).

Eo-194
E20-294|
A

| R

B 30-394
B 40-49.4|
B 50-594
® 50-534]

WA ET 4% H7FsE oFZo gk Va5 AP AF(2Y 2), AAH] VEEE
740.900 02 ‘HE RHr} okl =& P2 -
1Z% EF 747) 3.47+0.82, 3.43+0.900.2 HEHT} ozt =

FlESE)
(451

HHEA 7|2 Roto] J| 2k

a9 35, V|ExE 2AF Ay
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7155 2% 37, A
Al 7 5% Uehian
50~59A] HE o|Ao]
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E0-19M
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w ® 40-494]
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2. Color System

. C:10 M:27 Y:86 . C:24 M:40 Y:98 . M:96 Y:91
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= LIENLHSIC 55|, o0l S J &0l ERE LSS BIIH2=2M HX 2 =y
ZH50| 2b=0| ALESIE S8 ZEAE Sl 2 X5t=5 s
CHAHl =2 of 23 0}0| S0| M S 5= O|R| K| =2t a8 AFS S0 ZEX| o X2l & sHA .
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ABTS 2}t A5 S YelH o224 7[EFA9A A pepsin FE2(42.23%) Kt} =
S ABTS 2A A4S HAY.
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VEX = Hshd JEESA 53 95 HoFa ).

qPFEx FEE (&, pepsin E trypsin FEE)L 7|EA YA FEE B ¢
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=9 AFoe e F=E (pepsin(@Wd AstolA Fa3 94) H trypsin(th
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ZIEHA A EA] B FEERT Askso] s st
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g el 7IEpA 9B Ao fEobu| it S W A= Zh2E 2766.
mg/100g, 5061.88 mg/100g2] o}n|=4ko] %“’ﬂ‘ﬂ Ao 7 wol gf-HolA
= olu A tauring 7+ ZF 45.13%, 72.31%% =9kt).

AFIA S 7R G9B HA S ofv 4t S 2 2AHES EAE A sdA
o= B-alanine oFv]=2to] 42%, 7]EFXEB YA Lo X B-alanine©]

15.27%% =9k},

AFIAS = %‘%%Q ¢ 250 pg/mLellAl 53.52%9] ABTS &tz AA%S
e o] 71ERA 9B HA 5 %—%%(41.75%)&4 A53) =2 ABTS goz &~A
G (st 716)& Bl
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