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Abstract : Korean Black body fowl (Gallus gallus domesticus; Ogae) designated as a natural

monument (registration number 265) has been known as a superb traditional Korean medicine. In
this study, The production of peptide from the Viscera Waste of Yeonsan Ogae was optimized
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using commercial protease (bromelain) by response surface methodology under high pressure
process. The range of processes was pressure (30 to 100 MPa), reaction time (1 to 5 h), and
substrate concentration (10 to 30%, w/v). After reaction, the degree of hydrolysis, distribution of
amino acids, and molecular weight of peptides were investigated. As a results, the optimization
conditions were pressure 90 MPa, reaction time 3 to 4 h, and the amount of viscera meat 20%
(w/v), respectively. The molecular weight of protein hydrolysates was distributed 400 to 1,000 Da.
Accordingly we presumed that most products were peptides. Of those peptides, nonpolar or
hydrophobic, polar but uncharged, positively charged, and negatively charged amino acids were
42.03, 26.0, 13.3, and 18.6%, respectively. Because higher amount of hydrophobic amino acids, we
expected that those products would be able to utilize as the functional food ingredients.

Keywords * Yeonsan—QOgae, viscera, high preassure, optimization process, peptides
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sty EE2 At Ewge] AAE A
W4e  0.IM  phosphate  buffero] d1
homogenizer(HG-15A, DAIHAN Co., LTD.,
Seoul, Korea)& AHgoto] #As} stgict. +2A3}t
H oA W Anmde] Y Y H7kz] -2
0CoAN Y5 BTt 54 ¥ HFate
2o 43t ® s a4as Hriote] 19
Z1(TFS, Toyoko Tasu Co., LTD, Hiroshima,
Japan)ell ¥HSAIF T & &4 ¥-g pH 6.0

100Ce] 24z 0= &
AR & BF Bt
JtRSEZEE 0.3
TCA(trichloroacetic acid) & Eil A20]A
2 98 T 3,000 rpmollA 10E27F YAEE]

P S L

7HA=50°Cel Bk SkAth(Fig. 1).

‘ Viscera meat |—>| Meat slurry |%| Enzyme reaction ‘

‘ Waste ‘<—| Centrifugation |%‘ Enzyme inact\'vat\'on‘

Enzyme hydrolysate

1

Peptide extraction

Freeze drying

Fig. 1. Flow chart of peptide production from

by-product viscera of Yoensan Ogae.
performed at
high  pressure with
conditions such as reaction pressure,

Enzyme reaction was

reactor various

time, and substrate concentration.
Optimum pH 6.0 and temperature
60°C was supplied from enzyme

manufacture company.
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2 Al 7129 Fag Axpe] wet o] =
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AAl= HEo] S BAshe Zog 789l
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A& AT A Age 1Y ="¥is a4 gt
4 MPa), ¥FAIZHN), WSS FE=(DE
Y7¢ 65 MPa, 3X]7t, 20%= SH= Center rune
H eSS meste] & 17709 AR x3te=
T4 Held ¥ HgeE ZEeRSiE(DH,
Degree of Hydrolysis)2 3ta, SAZQ] A4t
= 9gst7] flste] 59 WH4E ot Zol
F2Hcode)sto] ARG (Table 1).
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k k
Y= BO+ZBi)(i+ Z Bz:inX}
i=1 i=j=1
1714 Y= Predicted response®]Il 2 Ag A
H 370 Hert e Aol ketol 30] Hiu

F3HoR thewt e Ao mad.

Table 1. Levels of independent variables such as reaction pressure, time, and substrate
concentration in Box—Benken design
) Level
X Independent variables 1 0 1
X Reaction pressure (MPa) 30 65 100
X, Reaction time (h) 1 3 5
Xz Substrate concentration (%) 10 20 30
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Table 2. Experimental data of degree of hydrolysis using by—product viscera meat of
Yoensan Ogae

Sample Pressure Time Viscera meat Degree of hydrolysis

(MPa) ) %) @)
! 30 1 20 32.46
2 100 1 20 44,32
3 30 5 20 36.74
4 100 5 20 56.17
> 30 3 10 44.90
6 100 3 10 52.09
7 30 3 30 38.48
8 100 3 30 66.28
? 50 1 10 38.48
10 50 5 10 41.79
1 30 1 30 38.48
12 50 5 30 56.17
13 30 3 20 56.70
14 50 3 20 54.20
15 30 3 20 59.80
16 50 3 20 55.40
17 20 3 20 56.70

Enzyme reaction was performed at high pressure reactor containing bromelain protease
and by—product viscera.

Table 3. Analysis of variance(ANOVA) for fitted second order polynomial model and

lack of fit
Source DF Sum of Squares
Degree of hydrolysis®

Model 9 1532.27°
Residual 7 2757
Lack of Fit 3 1012
Pure Error 4 17.45
Cor Total 16 1559.84

@ Coefficient of correlation (R?) was 0.96

® Significant at 5% level.
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Table 4. Estimated coefficient for the filled second oder polynomial representing the

relationship between the response and process variables

Factor Coefficient
Degree of hydrolysis

Intercept 56.56
Linear

Pressure 8.28

Time 4.64

Substrate 2.717
Quadratic

Pressure - 3.72

Time - 10.42

Substrate - 2.40
Interactions

Time X Pressure 1.90

Substrate X Pressure 5.15

Time X Substrate 3.60

Table 5. Polynomial equations calculated by response surface program.

Response

Second oder polynomial equations R

Y=56.56+8.28 X1+4.64 X,+2.77 X5—3.72 X,-10.42 X,*-2.40 X5*
+1.90.X1.X,+5.15 X1 X3+3.60.X,.X;

Hydrolysis

0.96

X © Pressure (MPa), X, : Time (h), X5 : Substrate (g)
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Fig. 2. Contour plot (left) and 3D surface on the response. Effect of enzyme reaction
time and pressure of high pressure reactor on the hydrolysis of by—product
viscera of Yeonsan Ogae. Enzyme reaction was performed at pH 6.0 and

enzyme concentration 2%.
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Contour plot (left) and 3D surface on the response. Effect of enzyme reaction time

and viscera meat amount on the hydrolysis of by—product viscera of Yeonsan Ogae.
Enzyme reaction was performed at pH 6.0 and enzyme concentration 2%.
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and pressure of high pressure reactor on the hydrolysis of by—product viscera of
Yeonsan Ogae. Enzyme reaction was performed at pH 6.0 and enzyme

concentration 2%.
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Fig. 6. MALDI-TOF mass spectra of viscera
hydrolysates. Protein

protein
hydrolysates was produced at high
pressure  reactor  with  optimized
conditions such as pressure 800 MPa,
3 h, and 20% viscera concetration.
Enzyme reaction was performed at pH

6.0 and enzyme concentration 2%.
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