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Abstract : Yeonsan Ogae has been known as supporting health and high efficacy of treatment.
In recent days, as the efficacy of functional peptides has known, the optimization of oligo peptides
production and its characteristics from Ogae legs has been performed. Response surface method
was used to perform the optimizaion of enzyme hydrolysis. The range of processes was temperature
( 40, 50 and 60C ), pH( pH 6.0, 7.0 and 8.0 ), and enzyme( 1, 2 and 3% ). The degree of
hydrolysis, amino acids, molecular weight of products were analyzed. The optimum process of
enzyme hydrolysis were determined as temperature 58°C, pH 7.5, and enzyme concentration 3%. At
optimum conditions, the degree of hydrolysis after 2 h reaction was 75-80%. The amino acid and
were 168.131 mg/100 g, respectively. The molecular weight of products by using MALDI-TOF
was ranged from 300 to 1,000 Da.
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Table 1. Levels of independent variables in Box—Benken design

. Level
X Independent variables 1 0 1
Xi Culture temperature (C°) 40 50 60
X Culture pH 7 8
X; Enzyme (%) 1 2 3
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(Laser : Nitrogen, 337 nm, 3ns pulse).

3. 7E=1]l_|- ol 71 Xtk

3.1, 27 cf2|ES o|8T SA7I+25H Mot
Z| X3t

BM1200 E4E o]gste oA geozgr
Ba 7eEdsty] A 28915 2%, pH,
840 oo 3749 AP wiste] Box-
Benken T2l 02 AH-S AA5to] dojxd A4
I} = 7} B =5 Table 39 YeR 21ct.

7HrEo] A 8448 Uetie 8 8Q0E1 7t
FEIAEE Hojsrh A 2} 7teEaime] g2
15.07-94.38 HJollA S4gko] oo, =&
2 16.439-102.915 %, AAt&EEE 0.822-4.311
g/h-Lo] WeloA ZA=Gt. AAZEARE ol
gt 3| A Ao gt BANEA Y] it v R HEA
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value)? A8 A (correlation) HAEXE HoF:=
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Table 2. Operating conditions of free amino acid auto—analyzer

Instrument

Column

Column size
Column temperature
Flow rate

Buffer pH range
Wavelength

S430 (SYKAM)

Cation separation column (LCA KO7/Li)
4.6 X 150 mm

37 T 74T

Buffer 0.45 m{/min, reagent 0.25 ml/min
290 © 7.95

440 nm and 570 nm
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Table 3. Experimental data of degree of hydrolysis by black body fowl(Ogae) legs

Sample Temp.(0) pH Enzyme(%) Degree of hydrolysis(%)
1 -1 -1 0 14.80
2 1 -1 0 15.60
3 -1 1 0 22.63
4 1 1 0 18.50
5 -1 0 -1 16.80
6 1 0 -1 14.50
7 -1 0 1 25.60
8 1 0 1 26.80
9 0 -1 -1 15.40
10 0 1 -1 20.76
11 0 -1 1 28.90
12 0 1 1 31.54
13 0 0 0 31.38
14 0 0 0 29.80
15 0 0 0 28.90
16 0 0 0 32.50
17 0 0 0 30.50

Table 4. Analysis of variance(ANOVA) for fitted second order polynomial model and lack of
fit for black body fowl(Ogae) legs

Sum of Squares

Source DF
DH?
Model 9 720.66
Residual 7 10.58
Lack of Fit 3 2.82
Pure Error 4 7.76
Cor Total 16 731.24

* Coefficient of correlation (R?) for black body fowl(Ogae) legs was 0.96
b Significant at 5% level.
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Table 5. Estimated coefficient for the filled second oder polynomial representing the relationship

between the response and process variables.

Coefficient
Factor
DH

Intercept 30.62
Linear

Temperature -0.55

pH 2.34

Enzyme 5.67
Quadratic

Temperature -7.98

pH -4.76

Enzyme -1.71
Interactions

pH X Temperature -1.23

pHXEnzyme 0.88
Enzyme X Temperature -0.68

Table 6. Polynomial equations calculated by response surface program.

Response

Second oder polynomial equations R

Ogae legs production

¥265.91+21.09.X+1.11.%+14.05 X5—13.99 X,2-6.33.X;
+1.29.X:2-2.82.X,X,+6.65 X, Xo—6 84X, X,

2
0.962

X : Temperature('C), X; : pH, X5 : Enzyme(%)

3.2 29 pHo| ©E HF A=A

Y ¥REY EAET /A (stationary
point)o] Aoz Wro] oA BAE F
A the]e-g o]&% gavtRAE & HEpo|=
AArFe pHEDH 250 o & JFe W= A
og eyt ZlrRdEs gElelE AtaE
< Blok=dl A®7F Hoh pH 6-8 Aol
37 s gldd S 2] AH9 40CA
A A5] F7Fstehrh oF 58°C A ollA a1 gite
72.52%7tA] HElo|E Aatgko] Eolx]s FoR
SRIFYIE & Heto|E AJ4te]l glo] pHETE 2
Lo o 2 JdFE F= Aoz yehgrhFg.
D.

\ 1457
[/ 7\ \

054)71.7 “‘/ // py 7\\ \ \ s /1,,,":::033:
L\ g SIS
WA T s

cod T [ [[O) ] |750] £ K
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| W/ ) )] B
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Fig. 1. Contour 3D plots of response surface.
Effect of pH and temperature on the
peptide  production of black body
fowl(Ogae) legs using commercial

protease.
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Fig. 2. Contour 3D plots of response surface.
Enzyme concentration of pH on the

peptide production of black body
fowl(Ogae) legs using commercial
protease.
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Fig. 3. Contour 3D plots of response surface.
Enzyme concentration of temperature

on the peptideproduction of black
body fowl(Ogae) legs using commercial
protease.
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oA tHESE EYste] EaTteRs] Agt
7teEollEe] R ofnlieAl Rk ohEa Aot
(Table 7). @A oa]s EA7FEEfI=EANA 26
FHY fEotuiste] AEEHYoH, F F2
168.131 mg/100 g ©& shelw|olch Zute] 7
oloh= Leucine ©] 12.5% (21.014 mg/100 g)
2 7 9ottt O oo Lysine (11.9%),
Arginine (10.5%), Glutamic acid (8.5%) -9l
o2  ZAStry.  Ornitine  (0.04%), B
—alanine (0.07%), 1-methylhistidine (0.17%),
y —amino—n-butyric acid(0.27%)2 o] #-2
ol T,

Table 7. Free amino acid composition of
black body fowl(O—gae) legs

Peptide of Ogae

Amino acid legs
(mg/100 g)

Phosphoserine 0.634
Taurine 7.956
Aspartic acid 4.651
Threonine 5.908
serine 7.064
Asparagine 3.636
Glutamic acid 14.272
Sarcocine 1.617
Proline 1.576
Glycine 5.175
Alanine 13.778
Valine 4,734
Methionine 10.319
Cysthathionine 1.156
Isoleucine 5.612
Leucine 21.014
Tyrosine 7.726
phenylalanine 8.489

B —alanine 0.121

y —amino—n-butyric acid  0.448
Histidine 1.951
1-methylhistidine 0.286
Hydroxylysine 2.227
Ornitine 0.075
Lysine 20.088
Arginine 17.619
Total 168.131

LB et s

3.7. EA7E8 st 24 Ci2I]e HEOI=E
X2k Zat (MALDI-TOF)

oA gesE &l JtgEs] 8AE ol%
of 2ol AHEEY A BE EAS &
otz MALDI-TOFE ARgstylth. MALDI-
TOF+=, PMF(Peptide Mass Fingerprint) 4%
o2 EA enzymes AZloto] A2 peptide
fragmentE%] mass & SHotl o|E AES
o] database search® oto] ATt I18o=
PMFH-2 genomic sequence’t 42H =T
o|t} NCBIe| SA7F & d@¥d-g FHst=d +
=2 AR T e] nE opm|iAt P EAb
F2 1380125, 715 B2 1280|1 E3 5
of os Tde 7t TAF 1109 B 4+
F= 27 ot o]E Uetle @91= dalton(d
E)og 1 kD¥E 1000 g/mole|th. ol& EW of
5007H¢] ofu|icits ZHe= T o] Al 2
AeFe 55000 D, & 55 kDO| EApafe zh=c},

2 AFolA oA ohEls il JtaEeiEo
oA FFY HWepol= EAF Eiaof fgt 24
S A5t e MALDI-TOFQ] T1#ZojlA x
=2 mass(m/2)E& UEYIL Y& o|235t H &
Ao Fr g vetdn Esso] ok . xE
o] oAt diFEe] HetolE &2 m/z 500
oA 1,400 oJst £AF FiEE Ho FUTh o
ZA oA tdEls JteEslE HEelEE2 ot
LA @7] 4ollA] 127) o] BRE Ho F¢l
ot 28] R HepolEEo] H7IAE 10
N olstz o]Fo|A QISlth. Wt EAFoR &
AtE o o g AR WERe|E9] A
S o4t 2717 5, 6, 8, 107HE o] FolA]
AU} (Fig. 5.

i

"
!

i T 07 s

Fig. 5. MALDI-TOF mass spectra of peptides
produced by hydrolyzing leg protein of
Ogae using bromelain protease.
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Salampessy et al.[18] 52 bromelain &4
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4. 2 E
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SAE 242 7154 WElE ko] e
el 9 thelge AMgste] geln Heolc

o
)
v
)
Ho
1o
)
o
o
il
u

=4s5t7] fIsto
aarteEs] 4 FHL NEsh] flste
2 (40, 50, 60C), pH (pH 6.0, 7.0, 8.0),
a4 (1, 2, 3%) ¥2 7ILEes EA4519

= 2k, pH I8 549 ¢
FFeE W= v Aol 95% FF olHollA
A= eH, oA deso FAaTtRel
2 Heto|E FeF2 A9 Fro] 3%n=E &
oV 2rel A% SFOR Eoldss 7}
TR ok SHATE pH WS o}
£ Heto|lmo] gisre kS ujxA] =
Aoz e

3. fEotuic it F 28FF9] fotu|iAto]
BAEQJO™, Leucine ©] 12.5% (21.014
mg/100 g2 7F EA yebdth Lysine
(11.9%), Arginine (10.5%), Glutamic acid
(8.5%) T9l =22 EAs}ct.

4. oA "5 JteEsle fERI=EER bl
A G471 40l 127] Ao BEE Ho F
ot I3 o] fEel=se] 9714
g 107} olstz olFolA Ut Bt A
Fog s dud teE AAsks W
olES] EAFEL otvkeAt 7|7t 5, 6, 8,
10712 o]FolA a2 elskaltt

A

KN
=

5.
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