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Abstract

The most important functional property of a protein is the ability
of gel formation. Gel formation is a complicated event and generally
understood to be affected by protein concentration, quantity and state of
water, ionic type and strength, heating time/temperature, pH, and
interactions with other components. The pH changes net charges of
protein molecules, and protein molecules are associated with each other
through ionic linkages. While compression strain, a good indicator of
protein-protein interaction, was increased by addition of egg white and
beef plasma protein. BPP (bovine plasma protein), DEW (dried egg white),

and SPI (soy protein isolate) are recognized for important ingredients in



food processing because of its functional properties such as gel formation,
water holding capacity, foaming an emulsifying. The maor proten
components in egg white are ovalbumin(54%), conalbumin(12%), and
ovomucoi (11%). BPP(bovine plasma protein) is water soluble albumin, salt
soluble globulin, and fibrinogen. major proteins in soy protein are globulin,
which consist of several subunits, such as 2S, 7S, 11S and 15S. among
them, 7S(conglycinin) and 11S(glycinin) play a maor role in the gel
formation of soy protein. Therefore, it is necessary to know required
processing conditions for protein additives. They are gelation temperature,
cooking time, protein concentrations, ionic strength, pH and hydration
time. Most of factors affecting gelation properties have been investigated.
However, the effect of hydration on rheological properties and color has
not been thoroughly studied. The objective of this study was to determine
the gelation properties of major protein additives during various hydration
time and temperature.

There was a significant difference between SPI and the other
proteins. SPI did not form a gel 10% concentration. condition of BPP,
DEW hydration of long time - high temperature decreased gel texture.
However hydration of low temperature - 12, 24 hour increased gel

texture.
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soy protein isolate(SPI)(Protein -
Technology International, St. Louis, MO. Supro 538), bovine plasma
protein(BPP)(GOON;AMPC, Ames, IA), dried egg white(DEW)(Prinegg,

Cameron, Wisconsin 54822)

(AOAC, 1990), semi- micro
Kieldahl (AOAC, 1990)

2.2. pH

pH 10g 90ml pH
meter(Orion, model 410A, USA)

2.3.10% gel
Fig. 1 , 10%

stephan mixer(model UM5 universal, Stephan machirnery Co.,
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5, 15, 25, 35
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320nm

2.7
gel (JUKI- JC801
Japan) (L:96.17 a:- 0.11, b:0.07) Hunter
L ( . dark(0) to light(100)), a ( : red(60) to
green(- 60)), b ( : yellow(60) to blue(- 60)) ,
Park(1994) (whiteness = L- 3b)
2.8.
5, 15, 25, 35 48
20Din- Ti sensor (Rheowave 1, HAAKE Instru-
ments Inc, USA) . 10 80
1 /min
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Additive protein
(BPP, DEW, SPI)

Add distilled water

10% protein slurry

Mix (using stephan mixer),
remove air (using vaccum, 2hr)

Storage(at 5, 15, 25, 35
for 0, 12, 24, 48hr)

T est
(T urbidity)

Apply stainless tube

Cook at 90 for 30 min

Cool at 0 for 2hr

T est
(Compression, Holdingmoisture, Color, Dynamic test)

Fig. 1. Scheme for preparation of thermal gel and determination
of gel properties from additive proteins.



Tablel
DEW 7.5% , BPP 6.4%, SPI  2.8%
SPI 78.9% , DEW 75.3%, BPP 66.6%

. SPI  78.9%

Tablel. Moisture and Protein Content of various additives proteins

Sample Protein content(%) Moisture content(%)
DEW" 75.3 75
BPP? 66.6 6.4
SPI° 78.9 28

1; Dried egg white
2; Bovine plasma protein
3; Soy protein isolate
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2.1. pH
0
pH
pH gel
5, 15, 25, 35 48
pH 12
Fig 2 24 . BPP
, SPI
DEW pH
pH 7.3 7.6, 9%
pH 9 (Hermansson(1982))
serum albumin 60%
, bovine serum albumin isoelectric point(pl) pH 5.0 6.0
(Hegg, 1982). DEW  SPI
pH , BPP pH
BPP pH 9 (20 ) 48
pH 7 (Choi ,1999)
DEW  SPI pH
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Fig, 2. Changes pH of additive proteins
at various hydration condition.
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2.2. gel

5, 15, 25, 35 0, 12, 24, 48
gel (Fig.3 8). SPI
BPP DEW 10%

. BPP
BPP 5 12, 24
.15
. DEW 25 35
5
BPP ,
68% BPP . DEW 35

12, 24
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Strain(mm)

T —p— 35C
| | | |

1] 10 20 30 40

2

Storage time(hr)

Fig. 3 . Hydration effect of BPP on compression strain at
various hydration time and temperature.
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Fig. 4. Hydration effect of BPP on compression stress at
various hydration time and temperature.
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Fig. 5. Hydration effect of DEW on compression strain at
various hydration time and temperature.
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0 10 20 30 40 30

Storage time(hr)
Fig. 6. Hydration effect of DEW on compression stress at
various hydration time and temperature.
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Jelly strength(kg.mm)

6l
S0
40
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Storage time(hr)

Fig. 7. Changes gel property of BPP at various
hvdration time and temperature.
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Fig. 8. Changes gel property of DEW at various
hydration time and temperarture,
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2.3.

lightness
' gel Fig 9. 10
. BPP lightness

pH :
yellowness, redness (+60
- 60)
lightness

, DEW 5, 15
lightness 25
35 24
, pH ovalbumin
(Kitabatake et al,1987) ,
gel , gel
gel (Ma and Holm, 1982).
lightness

S-S S-S
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Fig. 9, Changes color of BPP at various

hydration time and temperature.

- 22 -




Lightness

Redness

¥ ellowmess

a5
90 I S
A
85
Py P ;
AT et
I
75 -
0
10
5
0 Ty
& e
-5
-10
16
F——
14 ; Ly
—
H* :
10 20 30 40 50

Storage time(hr)

Fig. 1. Changes color of DEW at various

hydration time and temperature.
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2.4

SPI

(Hermansson et al,1982).

(Ferry,1948).

DEW 5, 15
5 , 48
7%, 48 17%
pH
BPP
DEW

(Hermansson,1982).

(Fig 11 12).
, 35 24
pH
lightness
2.5%
, BPP pH
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Holding moisture(%o)

90
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—
84
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83 —— 15T
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Fig. 11. Changes Holding moisture of BPP at various
hydration time and temperature.
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Holding moisture( %)
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Fig. 12. Changes holding moisture of DEW at various
hydration time and temperature,
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Turbidity(12hr)
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2.6.
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(Fig.16 24). DEW
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Temperature('C)
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a0k o Y(temp©C) = 2.33X(min)
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Fig, 16. Relationship of time and temperature
for dynamic test.
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Fig. 17, The effect of various hydration time on strage modulus
rigidity(G') of 5°C temperature hydration DEW.
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Fig. 18, The effect of various hydration time on strage modulus
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Fig, 19. The effect of various hydration time on strage modulus
rigidity(G') of 25C temperature hydration DEW,
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Fig, 20. The effect of various hydration time on strage modulus
rigidity(G') of 35°C temperature hydration DEW,
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Fig, 21 The effect of various hydration time on strage modulus
rigidity(G") of 5°C temperature hydration BPP.
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Fig, 22. The effect of various hydration time on strage modulus
rigidity(G') of 15C temperature hydration BPP.
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