L
Q:J B
ko
Y

GA0598-

Sto| 7| EAZ 2 EE mucoproteine] A % &2

Studies on Isolation and Utilization of Mucoprotein
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SUMMARY

I. Title

Studies on Isolation and Uitilization of Mucoprotein from Wasted

Residual Product of Chicken.

II. Objective and Significance of Research
B Establishment of manufacturing technology of mucoprotein from
chicken comb
B Development of meat and soybean based-product (as sausage,

soybean curd) have functional properties

III. Scope
B First year : Isolation of mucoprotein from chicken comb, reaction

between protein of different species and mucoprotein

1) Component analysis

2) Isolation of mucoprotein
- Optimum condition of isolation on mucoprotein
- Refining of mucoprotein by HPLC and SDS-PAGE
- Yield of mucoprotein

3) Reaction between protein of different species and mucoprotein
- Reaction between meat protein and mucoprotein
- Reaction between soybean protein and mucoprotein

B Secund year : Investigation for functional properties and scale



up manufacturing process of mucoprotein
1) Reaction between meat protein and mucoprotein
- Preparation of model sausage
- Measurement of elasticity
- Measurement of water holding capacity
- SDS-PAGE
2) Reaction between soybean protein and mucoprotein
- Preparation of model soybean curd
- Measurement of elasticity
- Measurement of water holding capacity

- SDS-PAGE

IV. Results and Recommendation

For availability of chicken comb, mucoprotein(MP) in chicken comb
was isolated, and then functional properties of MP was investigated
to using interaction between MP and actomyosin(AM) isolated from
pork muscle. Functional properties of MP such as solubility, turbidity
and viscosity at various conditions (varied mixing ratio of MP and
AM, reaction temperature and pH) were examined. The yield of MP
from comb was about 14.5% (w/w). The major components of MP
were hyaluronic acid (about 5.7%) and protein (8.8%). When MP and
AM were mixed at ratio of 1:10, the lowest solubility (%) showed,
but viscosity and turbidity was increased. The lowest solubility, and
the highest viscosity and turbidity were showed at 30C and pH 7.0.

On the other hand, Rheological properties of model sausage



prepared from pork lean meat and mucoprotein mixed at various ratio,
elastic and water holding capacity increased, but gel strength
decreased. In the case of soy protein, it was appeared same tendency
with meat protein.

From above results, binding between MP and AM by interaction
and MP was observed, so this indicated that there is possibility of
MP as conditioner for rheological properties of meat and soybean

product(as sausage, ham and soybean curd ).
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4. SDS-PAGEE ©¢] &3 mucoprotein® £4]

AP FEES 8M urea, 2% mercaptoethanol, 2% SDS, 20mM
Tris-HCl (pH8.0)ell  7}&3F AlHY. Laemmli Hell wabA  10%
acrylamide gelS ©]-&3h SDS-PAGEE #3391 2™, Commassie
Brilliant R= 9g2stth &AL 50% MeOH, 7% Acetic acidE o] &3}

of Ao ol Fsa wtx sty

5. HPLCE o] &3 Hyaluronic acid®] A%

Hyaluronic acid®] A% 2418 HPLCE o] &3lo] #4131

o ¥4717]

HPLC+ pump= PU-980 (JASCOA} ),Detectori= RI-930(JASCOA})
2 Abggl o 807-IT integratorE AF-&31

0o BF 94 2 EFEHY A

hyaluronic acid (sigmar}) ¥ %= distilled watere] =< 1,000ppm
AEo ATdAs wEAY. ZF 9IS acetonitrill water (83:17)%
3] A3l 1~100ppme] E+E& NS WHEUL

o AR ¢ HAF
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- colum : carbohydrate colum ,60A 4um
— Detector : RI

- Mobile phase : acetonitril : water = 83 : 17
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- Flow rate : 1ml/min
- injection Volume : 20um
- running time : 20 min
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6. Actomyosin® F=
=& 45 1091%9 0.1M NaCl-20mM sodium phosphate(pH 7.0)

fMo] wukrdk & QAR (10,000 x g, 30min)dte] A HES ATt A

721 &HS AAEE(10,000 x g, 30min)ste] HAHES HAstAdo AdE

of 108 =2l 0.6M NaCl-20mM sodium phosphate(pH 7.0) &S H7}

o TRFE IARA A F A4E810,000 x g, 30i)3ke] Aozl
AHES Actomyosin® 2 sFth FH, Ao AFE Ald= 0.6M
NaCl-20mM sodium phosphate(pH 7.0)° &3}s}o] A}-&31t) o] BE
HA L 4T A8t

7. &= =

Actomyosin (5 =+ 10mg/ml) =¥ dFa¥W A (Gmg/mlol 0.1 &
= 06M NaCl, 20mM sodium phosphate (pH 6.0, 7.0) =+ 20mM
Tris-HClI (pH 8.0)&HS Hrpstel galA71 &  Mucoprotein(0~
2mg/ml)< 7tk 4TColA 1AZF sk whgAI Y. 17 o 20,000

x golA 083 ARG F A5 Fo wmAe G 45HA
o gelEs A B gl tE WMEE)R hehglow, W
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&to] 25~50T ¢ W efellA 1A13F &k REZAI AT A=+ Ostwald 3 5&=

AE AFE3ER o™, Portzehl So] #|etst ®Ho| wlelA]  viscosity

z

number (Zn)= YERHL oM, T 2o oA At=3}al

‘E’_z
a

Actomyosin 1mg/ml7} ¥ =% 0.6M NaCl, 20mM sodium phosphate
27}

(pH7.0)-& 45 H7tsto] &afA 2l
3ol 25~50TC2e HYoA 1583 WS AHY. a9 oe
spectrophotometer (UVIDEC-610 JASCO Co.)E ©o]&3}o] 340nmol A

% Mucoprotein(0~0.1mg/ml)<
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B oAge AHgE ESS BY R0 B H5AEAE A

T8t AHE AAZ T o] &eHem NaCl(Junsei Chemical Co),

Sodium phosphate(Shinyo chemical Co.)¢} potato starch(Duksan Co.)E

Fgskel Attt Adel ASH mucoprotein® ()8 -9-4 Fo) A
FERE HosdN FEse] AgHAT £ nx B4 ABAA

€% carrageenan< Korea Carraghen Co.ollA &FgFwrolA Al&3%

£z

11. 2d AAA A=x

=& 25% NaClE #H7Fste] Speed cutter(National Co. serial No.
MK-K57-W)ell il &52dolE & F =4 MIFAS A7 A& 5%
ice water 40%E5 F7tsto] Eesto] FsAz eHdE
A48 x 400mm)el Fd F 4CelA 307 ddR A & 80
B 7hEA s 7tE F WeaR gdstal 4T WA =oA A
et ddskdn. AR Az FA-S Fig. 1o YeEhlidh

gHH, mucoprotein®] 545 HluLdt7] $]8lo] carrageenan A8 S
™, mucoprotein¥} carrageenans 10:0, 7:3, 5:5, 3:7, 0:109] H] &) uw}lz}

=g T Hrtste] AAAE AxEAT £F H&2 ofge] Table 1
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porle lean meat

'

Chopper process

'

Curing(z. 6% MNaCl)
i lce water’ 20%(w/w)
blending process |€——Starch™ 5%(wiw)
i Eheological additiye
Filling casing

i

Storage at 417 for 30min

'

Sterillizaton

!

Cooling

'

Storage at 41T

Fig. 1. The manufacturing process for experimental sausage.
*. ice water added 20% concentration about pork lean meat weight(g)

% . Starch added 5% concentration about total weight(g) of pork

lean meat and ice water
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2d A Al A 9] Rheological properties
AE 2AXY AYTd BA WIS B et AAA Az F
12412 o) 4TE AFE AAAE 37CAA 427 A & A3t

=0](20mm)E dsk &

Tokyo, Japan)Z texture&

18mm(90% compression ratio), full scale

60mm,/min®] ¢ .1

NO.2E AHE3HY

==L

A TE 103 o)At

strength(g), Breaking strain(mm), Yield point(g)g =74

rheometer (COMPAC-100,SunScientific Co.,
colw) £ Z7 S 2= clearance
force 10Kg, Table speed
A ol

o] 83+ probe: 20mm¢l

=748t e &5 Breaking

skt et

w3 3

AgE S o] 83t Gel strength, Breaking strain / Breaking strength

SRl A e

Gel strength(g*cm)

ol g o} 7t}

= Breaking strength * Breaking strain
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Table 1. Mixture ratio of mucoprotein and carrageenan(%)

Carrageenan Mucoprotein Total”
Control 0 0 0
10:0 1.0 0 1
7:3 0.7 0.3 1
5:5 0.5 0.5 1
317 0.3 0.7 1
0:10 0 1.0 1

13. 24 A A1 X9 Water holding capacity(WHC)

=5 25% NaCl& #7138t Speed cutter(National Co. serial No.
MK-K57-W)& o] &3sto] Lgzols g 3 80%< ice waterg 3 7}sl
o] &8st f3AAY. S E F3E] mucoprotein®} carrageenang

} 533 & 0T Al 1587 7L A sty 7149

off
ki
e
fu
et
N
o
°
i

Y2 wds $ 10,000rpmel A 2083 94 EEE 3 & AAdE

_‘?A
Foa AAst] F=2 AA A, Fo 2AA FAE A vasih

AN GEHFA - A& F A 5FA(g)
WHC(%) = x 100
AAA = FA(g)
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14. 294 2A# 9 SDS-PAGE £4

ZAE el AAIA 04gS 8M urea, 2% mercaptoethanol, 2%
SDS, 20mM Tris-HCIl(pH 8.0) 7.5mlE #7Fst & 100CeolA 2&3F 7}
ettt 6417 Fet wwtelA A 7hE3E A7l § Laemmlit ol whehA]
10%  polyacrylamide gelS ©]&3% SDS-PAGEE 339 or,
commassie brilliant blue RZ IA3gth. &AL 50% MeOH, 7%
Acetic acidE o] &3}lo] 15%7F 9.2% Acetic acid= 22 sjAo] Fr3}

g WA st

15.

Az

f

9 A A A 9] Scanning electron microscopy(SEM)
o

)

A A E Bbxlmme] A7 2 Addd S 52 7|sin Co.)®E

FAANZ & FAAZR7]AUsin Co)E  AZXAIZATY. treo  Carbon

—

Coater(Hitachi co.)& AF&3te] X33 $  Scanning electron

microscopy (Hitachi Co.)& ©]-83}o] 3008] = #2Ha}3] o

16. B4 4
A A= A J7]1A SASE o] &35t 29 FAHEA H(two-two
ANOVA)°l 93] F94ds HESIZ tsH2%H 4 (Duncan’s multiple

range test) &2 Z} Z7ol| mE Fol& ZolE HlausS T

= Add A" T Ut dFFoRA THEE FFAhEAlE ol A

-
s
ol
ol
2
s
ofo
ol
ol
28
o
H
-
-z

(]
2L

SaAR  olgE FAvaulE (Junsei

Chemical Co)¥}

o2

3}l 2v) % (Junsei Chemical Co)o.& 1:1 H| &2 &%
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sto] AbEEATE Aol AREE mucoproteine (55)78 %2 ol A

%)
e G Sl FEste] AHgsdT B3 BE 24 NEAEA A

ot
il

¥ carrageenan< Korea Carraghen cool A &g wolA AF-&3}3t)

18. g FH 9 Ax
T 100ge 7ol FASte]  FHAlz7|(e]&  Co, serial No.
IOM-201B)E o] &3l FH 1700mle A X3 AZE F75 0T

2 fFAsHA FuAE AdFEFe 6%E H7hske] 30wkt &gt

o

AP E(=27] 100x80+65mm) = &l ES & 7|al 301 H2d sk

=

19. Mucoprotein®} carrageenan 3 7}
Mucoprotein®} carrageenan< =¥ = 33 & 100mle] FF 5ol
HAE Al A 80T A 587F HESS A7l & FHEAZ A T/ SaAE

A7 o Sl Arbekdvh A7bs == ool sk ZtH(Table 2).

EN

gto] T Al 5 124 ol 4TE A AE
(35+35+bmm) & A&k th5 90ColA 3027F A
Aol 2=7F "olx A Al sk fske] 60TolA KHuehy
rheometer(COMPAC-100,SunScientific Co., Tokyo, Japan)® “x ] A

T textureE FAHSIFT olu] S XHOS=ZE clearance 3mm(60%

compression ratio), full scale force 2Kg, Table speed 60mm/min®] %S
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H ZAo] o]&3 YEFH probe NO.11S A Eo] 30mmE AHE3FS)
}o] Hardness, Brittleness, Cohesiveness,

springiness®] #ro = YERATE T RE AT E 103 o] =A 6}

21. 24 559 SDS-PAGE #4

Zyzbo] FR 04gS 8M urea, 2% mercaptoethanol, 2% SDS, 20mM
Tris-HCI(pH 8.0) 7.5mlE #7}g = 100TCNA 2&7F 7FE AT} 64
FoEeh wwketwW A 7FE3s Azl & Laemmligel wEbA 10%
polyacrylamide gel2 ©]&3 SDS-PAGEZ 33912™, commassie
brilliant blue R=Z A3} tt. &AL& 50% MeOH, 7% Acetic acid=
o] &3}o] 1587k 9.2% Acetic acid= 22 wjAdo] T3l & wrA $
3k

22. 29 X Scanning electron microscopy(SEM)

#5xlmme] 7|2 Adedk tg F247]lsin Co)® &

r
o

5
FAAZ7](sin - Co)®  AZAZHY. S  Carbon
Coater(Hitachi Co.)& A}&3ste] =33 & FALA A& 1| 4 (Hitachi Co.)

£ o|&3dte] 3002wk
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Table 2. Mixture ratio of mucoprotein and carrageenan(2s)

Carrageenan Mucoprotein Total”
Control 0 0 0
10:0 2 0 2
7.3 14 0.6 2
55 1 1 2
37 0.6 1.4 2
0:10 0 2 2
23. #5497}

HsdAbel 71240 AAH #AHAESE 7HAD e 1089 Teo ol
olg FH-e Fw, Frvw, ©HA, A, TR JVEEE 98 H&
Ho=z iz Hug st FAHSAY. S5 Ik THH VsEe
o9 LpETR(1)o A wlg- ETH9R st ew, vBEAdy HdAay, F=g
w W eFstrH(D oA g Aetth9) o= ¥ 7hek T
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Table 3. Approximate composition of cockscomb

Moisture Crude protein Crude fat Ash Carbohydrate

32.3 45.1 2.8 11.1 8.7

UCalculation of protein content = N(%) x 6.25(nitrogen factor)

2) Mucoprotein® £ % %A
g sl SAY mucoprotein®] &5 &oldtAl sty] #18te] 80~

100 CollA 307F 7FE sttt @H¥<€ <=
sho] WRFElHE A 0.05No] HEE 318 NaOHE #H7bskch. oF 50Tl A

ol 7o} 100mlell thsfo] AR w
7ol AAEZ] Az, olAs d4E2(10,000 x g. 30min) 3}e

g et A Y loMPe FRFE AE AP
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o
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il
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AZ 3}o] mucoprotein

powderZ %3¢l tt. = mucoprotein powder® ZA| A& Fig. 29 %
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heating .
Comb hatt
o (80~100C) e
Added distilled wat
—rdded distified water homogenize added 0.05N NaOH
(x 4 volume)

B Added (NH4)2SOq4
Added HCI(pH 7.0 Contit
: v ) (extract 100ml / 80g) entrifuge

Precipitation Added distilled water
Dialysis
S tant
Hpernatan (removed (NH4)2SO4

Freeze dried

Fig. 2. Preparation of mucoprotein from chicken comb.

3) HPLC ¥ SDS-PAGE®] 93 mucooproteind A& &4
mucoprotein®| protease(papain)E #7}ste] @A S A AZ F
HPLCE ©]|£3}9 mucoprotein 59 FToAE| dtiste] #2314 Fig.

391 1 A¥E AASAT. mucoprotein Fol+= WiFE WA}
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hyaluronic acid® ©o]Fo]4d A= Aoz Iz PSP Z hyaluronic
acid TS5 x+2 st v wslgdc}. Fig. 3(a)dl A4 3F hyaluronic
acid ¥3%9 eSS vy oF 3458 Fo & peck’t HEH AU
SHAH, Fig. 3(b)ell AAe G dS A A MEe] H9-5 A¥Ed 345
$o F8 peck ¥ 5642% Fo| 22 peck’} AEHAT 3458

e

|

2

| 3% peck: hyaluronic acid EF3 HAEH = A|to] dA&r=z

—_

mucoprotein =2 thEH+E hyaluronic acid’} FA4EQ Aoz Aux

Atk 3 56427 o HEH F2 peck= AA Q] oF 0.59%° E}S
Ko AAEA g Ao v GEoRAM FAstAE 5 AoR
AL H AT

t} 22 mucoprotein®| hyaluronidaseE % 7}3te] hyaluronic acid=
AAE ¥ SDS-PAGE°] 2]3F @A o] synunit A4S A ESIY] Fig.
40 A AT o] Al oty oF 45kDa~205kDa®] H ol o
o] protein band’} AZEH At webA], ool A#=ZFE mucoprotein

o BEapgko]l thtst protein?t hyaluronic acid®] HFA = =A== A

¢
.

T
ol

o2 AR EH AT
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(a)
EB7=IT PhRAN FILES 1 . R 568 STARTED AT 17148 T Wity

0 o i CHORT SPEED 2 meemin
STHRT DELSAY 0.8 min ATTEMUATION 256 WV F.S5.
3.
i
(b)
“1g@7-1T FARAM FILE® 1 RUMG 955 STARTED AT 16126 @582/ 15
CHART SFEED Z mmin
START DELAY 6.8 min ATTEUMAT [IOH 178 mV F.95.
31 - .. L . — - . .1|-

3 z

Fig. 3. Analysis of mucoprotein by HPLC
(a) Standard of hyaluronic acid

(b) Mucopolysaccharide after removed protein
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205KDa -
116KDa -
84KDa -

66KDa —

55KDa -
45KDa -

36KDa -

29KDa -

24KDa -
20KDa -

Fig 4. SDS-PAGE patterns of protein in mucoprotein

MW : molecular weight P : protein
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4) Mucoprotein 9] Protein ¥ Hyaluronic acid &%

Fig. 29 AzxWoz Axs 9WE T2 mucoprotein®] &S
1453% %t} ©]% hyaluronic acid ¥ protein®] &S F317] ¢35+
hyaluronic acid #3¥%2] HPLC A& #24o 93 7 =4 (Fig. 5)& 2HA
3o mucoprotein 5% hyaluronic acid®] 3$FHS A=A TS
mucoprotein &2 @A 8-S mucoprotein 52 hyaluronic acid ¥
Wl Zto 2 sl 2 A¥E Table 40 AAsATE o] Ao ¢

3 protein¥} hyaluronic acid®] %2 247} 883 2 5.7% %t

K

o

Table 4. Contents of protein and hyaluronic acid in mucoprotein.

Mucoprotein(%) Protein(%) Hyaluronic acid(%6)
14.53 8.83 5.7
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Hyaluronic acid (mg)

Fig. 5. Standard curve of hyaluronic acid by HPLC

analysis.
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2. Mucoprotein¥} o|%F ©wW Ao }35 34

1) 5 43 A(EF9 actomyosin)F mucoproteing A3 2§

mucoprotein@} ©o]F 9] Tl o] zstHo] gk AEE ¢35t
=590 FQa WAl actomyosing &% & 0.6M NaCl Z7 3kl A
actomyosin &% 5mg~10mg/mle] W3 mucoprotein 0~2mg/mlE #
7Fete] W4T, 1AHAIR S We] &l=s S48t dth(Fig. 6).
actomyosin &% 5mg/mle] A-$E A EW mucoprotein® 7}l
0.5mg/ml 7H= =7l S71d55 543 &7t Adtets Aow
et 284 mucoprotein®] 7ol 0.5omg/ml oA E TR S
7het A MAs] flE7t S7FeEA T actomyosin® FEE 10mg/ml

39S wWe fsl=E HESH mucoprotein® ¥%7F 1.0mg 7HA =
w48l Adtste AEFolAARE L ol s HA AN G F 1uA
5}
3#Ho & 3 Aowr AR FHJAY. =, actomyosindl

mucoproteing FH7Fste] WHGAI7|H S AEo] ogh aipstrt o

riu

rr

ol A ekokt}. ol Aol A= actomyosin®] mucoprotein¥}

o

_

HAHAoz o]lEro] actomyosin® LIEE AHEA 7= HOZ AR

2 L

ATh E3F actomyosine] T F Zolo] mE WElE A A

T,

i

Gz FEol= #AQlo] actomyosin © mucoprotein® H]Eo] 10 :
19 &3l HAF dete Aoz Yelya glo], dAn & oy

M= B ol EHtgo]l dojubA = Aew AeE
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-@- 5mg/ml AM
100 - ~O~ 10mg/ml AM

90

80

Solubility (%)

70

50 [l [l [l [l [l
0.0 0.5 1.0 1.5 20 25

Ext. con. (mg/ml)

Fig. 6. Changes in solubility of actomyosin centrifuged
after reaction between actomyosin and mucoprotein at

various concentrations.
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U2 Fig. 6ol A A gupel o] &7l At uf Ae oo
Gl A Ao W3S SDS-PAGER #4413 % Fig. 79 A3=E A A]s
At 2= (mucoprotein T3 7H 2] 4% actomyosin®] H&E Al ¥
ol F2o WAl myosin? actin®] #EF AT 181 mucoprotein®)
A7beFol Z7F8bH A myosin® actin band”’} 7437 A ZFelgd oH,
mucoprotein®] FH7}Feo] =S5 E myosind actin®] Aol WolA| =

Aoz pAHYY, ool A= A AN Fig. 62 Sajwe] A

rr

o} dXst= Aoz YEYT &, actomyosin® mucoproteine 75}
M actomyosin®} mucoprotein®] A& &g o3k AH actomyosin®] L
Tz e, A4l ofsto] Mo ojdstmg Aol A
S F9 actomyosin® $FHHETF actomyosin® o] FolE9]
SDS-PAGE Aol 4] myosin®} actin®] A #ZEHE Aoz AR HA
t}. o]9} & FALS mucoprotein®] H7FFo] H=S5E HAAF] e

.

Fig. 89+ 0.6M NaCl®] Z73}o|A actomyosin®} mucoprotein}2]
Foztgol o3 gdlmel wWIE pHE YElste]  HESIAUL
actomyosin® &%+ 10mg/ml= 3} 2™ mucoprotein® 7= 1
T 2mg/mlE 3+ th actomyosin @59 A& pH7F EHolASFE &
et F7tstion pH 7.0 oldelA Hoigbs e AT 22y
actomyosin®| mucoproteine 7S W pH 6 H BAA &
actomyosin®] 53} Hlaste] G = T AFo|7f AAEH A ko
pH 74+ actomyosin T3} H] 13} mucoprotein ¥ 79 &3l %=
7} dAs] Aok A o9 £ Ay EFH actomyosin?}t mucoprotein

o] A5 Aol HA pHE 7.0¢8 Aoz A& =)
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205KDa -
116KDa -
84KDa -

66KDa —
55KDa -

45KDa -
36KDa —

29KDa -

S control 0.1 0.2 03 04 05 1.0 20

Fig. 7. SDS-PAGE patterns of supernatant obtained by
centrifugation  after reaction between actomyosin and

mucoprotein at various concentrations.
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E 80 |
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(] B
on 70 —@- Con: AM
—(O— Ext.: 1mg/ml
60 [ —W— Ext.: 2mg/ml
50 1 1 1
6 7 8
pH

Fig. 8. Changes in solubility of actomyosin centrifuged
after reaction between actomyosin and mucoprotein at

various pH.
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&< Fig. 89 ga=o] pH &4 AWE SDS-PAGES o43
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B g g &Ik WItE 2xE dEste] HAESAT 2524
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ZF)e AL Lny)l =oldAfE 23wt AEPg o 30T oA
A F2A3] AdFsFtl. B3k actomyosin + mucoprotein®] 7ol H S
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rob

st olet e AAE AA sty 9] SDS-PAGEC] <
dald 248 AEste] Fig 116 AN} gzt £
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205KDa - —

116KDa - - ;
97KDa - o I ’
84KDa - i
66KDa - —
55KDa -
-
]

45KDa -

3BKDa -

o= CSRSLER
=eegsncs

20KDa -

pH 6 pH7 pH 8
0.2 0.3

S
exts&= 0 02 03 O 02 03 O

Fig. 9. SDS-PAGE patterns of supernatant obtained by

after reaction Dbetween actomyosin and

centrifugation

mucoprotein at various pH.
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80 |
60 ANHExt
40k
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Temperature (C)

Fig. 10. Changes in solubility of actomyosin
centrifuged after reaction between actomyosin and

mucoprotein at various temperatures.
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97KDa - : NN e — _
84KDa - — h- -l..—“-—n
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55KDa -

45KDa -
36KDa -

-
0~ .alll ==

UDa - -
f
20KDa —, s

S control 30T 50°C 70C
HESAIRHmin) 10 20 30 10 20 30 10 20 30

Fig. 11. SDS-PAGE patterns of supernatant obtained by
centrifugation  after reaction between actomyosin and

mucoprotein at various temperatures.
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—¥— 50°C

0.30 -

0.28 1 1 1 1 1 1
000 002 004 006 0.08 0.10

Ext. con. (mg/ml)

Fig 12. Changes in turbidity of complex actomyosin by
reaction between actomyosin and mucoprotein at various

temperatures and concentrations.
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Fig 13. Changes in viscosity of complex actomyosin by reaction
between actomyosin and mucoprotein at various temperatures

and concentrations.
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Fig. 14. Changes in solubility of complex soy protein by
reaction between soy protein and mucoprotein at various

concentrations.
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Fig. 15 SDS-PAGE patterns of supernatant obtained by

centrifugation after reaction between soy protein and

mucoprotein at various concentration.
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Fig. 16. Effects of pH on the solubility of soy protein by

addition of mucoprotein.
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Fig. 17. SDS-PAGE patterns of supernatant isolated by

centrifiged after reaction between soy protein and

mucoprotein.
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3. mucoprotein(MP)3#} Z1& 94599 vk-gd 23 7|5 EA
A 1% A4 = mucoprotein® o] F2] WA #o] A5 2F8of o3 7]

54 S4ol et AESAY. 1 A% F§ 9 frdude
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o2 e Geld FEdHES TIE

s

Table 5. Rheological properties of model sausage prepared from pork

lean

meat at

mucoprotein.”

various

concentration of

carrageenan

and

Breaking strength Breaking strain

Yield point

Gel strength

(%)
° (g) (mm) (g) (g - cm)
0 3327.67+204.22° 6.83+0.53°  3196.90+241.95" 2299.44+298.24°
03] 2608.09+170.68° 6.64+0.97°%  2563.73+171.98° 1725.45+220.40¢
05| 2133.00£71.39° 6.15+0.85" 2107.08+54.24°  1303.29+169.05™
MP
0.7| 1487.25+66.78° 6.00£0.70°  1470.08+72.37° 893.70+124.91"
1.0] 2207.08+138.98 6.63+0.98°  2170.58+130.58° 1463.12+234.32°
03| 171850+67.89" 651+0.73°  1678.42+81.28% 1113.31+101.02¢
05| 2068.45+164.15% 6.30+0.441  2053.50+176.55° 1306.18+151.87
CA
071  2209.00+65.90° 11.03£057°  2157.00£95.85° 2439.67+174.32"
1.0] 2817.10+140.08" 12.69+0.45%  2720.00+223.05° 3586.57+218.09°

% Different superscripts within a column indicate significant differences at

P<0.05 level using Duncan’s multiple range test.
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Fig. 18. Change rate(%) in breaking strength of model sausage
prepared from pork lean meat at various concentration of
carrageenan(CA) and mucoprotein(MP).

x*Means followed by the same letter are not significantly different at

the 0.126(P<0.001) level using Duncan’s multiple range test.
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Fig. 19. Change rate(%) in breaking strength (%) of model
sausage prepared from pork lean meat at various concentration
of carrageenan(CA) and mucoprotein(MP).
*Means followed by the same letter are not significantly different at

the 0.1%6(P<0.001) level using Duncan’s multiple range test.
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Fig. 20. Change rate(%) in breaking strain/breaking strength of
model sausage prepared from pork lean meat at various

concentration of carrageenan(CA) and mucoprotein(MP).
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Fig. 21. Change rate(%) in gel strength of model sausage
prepared from pork lean meat at various concentration of

carrageenan(CA) and mucoprotein(MP).

*Means followed by the same letter are not significantly different at

the 0.126(P<0.001) level using Duncan’s multiple range test.
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Fig. 22. Change rate(%) in yield point of model sausage
prepared from pork lean meat at various concentration of
carrageenan(CA) and mucoprotein(MP).

xMeans followed by the same letter are not significantly different at

the 0.126(P<0.001) level using Duncan’s multiple range test.
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Table 6. Water holding capacity(%) of model sausage prepared
from pork lean meat with 0.3~1.0% of carrageenan(CA) and

mucoprotein(MP) respectively.

Additive Concentration(%)  Water holding capacity (%)

Control 80.77+0.90
0.3 81.07+10.00
0.5 86.29+3.89
Mucoprotein
0.7 88.10£6.27
1.0 88.74£7.02
0.3 84.27+£8.21
0.5 84.46+2.95
Carrageenan
0.7 95.65+0.41
1.0 98.89+0.31
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Fig. 24. Scanning electron microscopy(SEM) of model sausage(x
300) structure prepared from pork lean meat with mucoprotein.

Mucoprotein added 0%(a), 0.3%(b), 0.7%(c) and 1%(d), respectively.
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Table 7. Yield(%) of soybean curd prepared from soybean with
2% of additive mixed carrageenan(CA) and mucoprotein(MP) at

various ratio.

Carrageenan : Mucoprotein

Control 10 : 0 73 515 37 0:10

Yield(%)| 100 112.7 113.5 114.7 115.9 109.8

S8 Table 78 2L W oz A%3 Bd FH hardnessES =
Aote] AIE Fig. 259 AAIsEATE T3 oA 7]o| A= FHo EAAN &

AL A HAE e 497 Bol Joms Ay Ax 449
=

A hardness® #H23HE 43S vehiglon], o 24149 49t §
g Aste etk £3 bd A3 e Fe) Jge Auw A
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AroeE 238 Al 84=7 FE
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Fig. 25. Changes in hardness(x10®) of soybean curd prepared
soybean with 2% of additive mixed carrageenan(CA) and
mucoprotein(MP) at various ratio.

After prepared soybean curd, it was boiled at 90C for 30min. and
then measured rheology of soybean curd of before and after boiling.
*Means followed by the same letter are not significantly different at
the 5%(P<0.05) level using Duncan’s multiple range test.
xxMeans followed by the same letter are not significantly different at

the 0.126(P<0.001) level using Duncan’s multiple range test.
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Fig. 26. Changes in cohesiveness of soybean curd prepared from
soybean with 2% of additive mixed carrageenan(CA) and
mucoprotein(MP) at various ratio.

Conditions and symbols were same as in Fig. 25.
* Means followed by the same letter are not significantly different at
the 5%(P<0.05) level using Duncan’s multiple range test.
*% Means followed by the same letter are not significantly different

at the 0.126(P<0.001) level using Duncan’s multiple range test.
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mucoprotein(MP) at various ratio.
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Conditions and symbols were same as in Fig. 25.

*Means followed by the same letter are not significantly different at

the 5%(P<0.05) level usin Duncan’s multiple range test.

xx.Means followed by the same letter are not significantly different at

the 0.1%6(P<0.001) level using Duncan’s multiple range test.
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Fig. 28. Changes in springiness of soybean curd prepared
soybean with 2% of additive mixed carrageenan(CA) and

mucoprotein(MP) at various ratio.
Conditions and symbols were same as in Fig. 25.

xx Means followed by the same letter are not significantly different

at the 0.1%6(P<0.001) level using Duncan’s multiple range test.
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Fig. 29. SDS-PAGE patterns of soybean curd prepared from
soybean with 2% of additive mixed carrageenan(CA) and

mucoprotein(MP) at various ratio.

_76_



Fig. 30. Scanning electron microscopy(SEM) of soybean curd
structure(x300) prepared from soybean with 2% of additive mixed
carrageenan(CA) and mucoprotein(MP) at various ratio.

(a) : Control,  Mixture ratio of CA and MP are 5:5(b), 3:7(c) and
0:10(d) respectively.
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Table 8. Sensory evaluation of soybean curd prepared from
soybean with 2% of additive mixed carrageenan(CA) and

mucoprotein(MP) at various ratio.

Carrageenan : Mucoprotein

Checkpoint =775 73 55 377 0:10
Color" 6.36%" 6.29° 5.50° 6.00°  5.00°
Flavor?’ 6.14% 5.07° 5.4922 6.17*°  5.33%

Softness”’ 6.25% 6.25% 4.81% 5.94*  6.00°

Elasticity® 6.00? 6.25 5.36 550  4.88"

Firmness”’ 4.13P 5.00% 3.88° 5.13%  4.44%

Overall taste®  6.14% 6.212 4.92° 6.00"  5.43®

1,2
"D9The scores of color, flavor, overall taste were evaluated form

very poor(l point) to very good(9 point).
YD The scores of softness, elasticity and firmness were evaluated
form very low(1l point) to very strong(9 point).

* Values are mean of 8 panels, different superscripts within a low

indicate significant differences at P<0.001 level using Duncan’s

multiple range test.
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Fig. 32. Mucoprotein powder prepared by manufacturing process

of Fig 31 from chicken comb.
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