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Abstract

The purpose of this study is to examine the effect of protein content on the physicochemical properties,
gelatinized characteristics and textural properties of cowpea precipitate gels stored for 24 hrs and 48 hrs at
room temperature. The contents of protein, total fat, and ash ranged from 0.35%~1.38%, 0.54%~0.64%, and 0.
21%~0.25%, respectively. The X-ray diffraction patterns were all Ca-type, showing no difference according to
the protein content. Protein content did not make any difference in the blue values of cowpea precipitate. The
blue value of cowpea precipitate powder as protein content was decreased. The water-binding capacity of
cowpea precipitate powder increased as the protein content increased. Swelling power and solubility of
cowpea precipitate powder increased as protein content decreased. The transmittance of cowpea precipitate
powder was not different according to the protein content. The initial pasting temperature of cowpea pre-
cipitate powder by differential scanning calorimetry (DSC) and rapid visco analyser (RVA) showed no diff-
erences according to the protein content. In sensory evaluation, the color and clarity of cowpea precipitate
gels stored for 24 hrs and 48 hrs at room temperature as the protein content increased, and the hardness,
cohesiveness, springiness, acceptability were greater when the gels were stored for 48 hrs. Instrumental a-
nalyses using a theometer showed that the hardness, gumminess, and chewiness of cowpea precipitate gels
stored for 24 hrs, which was increased as the high protein content incteased. For the gels stored for 48 hrs, all
other factors are significantly different except cohesiveness as the protein content increased.
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Table 1. Proximate composition of cowpea precipitate
powder

unit: %
Sample Moisture  Crude Protein  Ash Total
HPCP 10.17 1.38 0.25 0.64
MPCP 9.66 0.85 0.23 0.59
LPCP 9.58 0.35 0.21 0.54

HPCP: High Protein Content Powder, MPCP: Medium Pro-
tein Content Powder, LPCP: Low Protein Content Powder.
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Fig. 1. X-ray diffraction pattern of cowpea precipitate
powder with different protein content.

A: HPCP (High Protein Content Powder)

B: MPCP (Medium Protein Content Powder)

C: LPCP (Low Protein Content Powder).
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Fig. 2. Swelling power of cowpea precipitate powder
suspensions with different protein content.
#: HPCP (High Protein Content Powder)
+: MPCP (Medium Protein Content Powder)
#: LPCP (Low Protein Content Powder).
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Fig. 3. Solubility of cowpea precipitate powder with
different protein content.

-@: HPCP (High Protein Content Powder)

: MPCP (Medium Protein Content Powder)

#: LPCP (Low Protein Content Powder).
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Fig. 4. Transmittance of cowpea precipitate powder
with different protein content.

o: HPCP (High Protein Content Powder)

=: MPCP (Medium Protein Content Powder)

#: LPCP (Low Protein Content Powder).
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Fig. 5. Viscogram of cowpea precipitate powder with
different protein content by Rapid Visco Analyser.

—: HPCP (High Protein Content Powder)

- -: MPCP (Medium Protein Content Powder)

--: LPCP (Low Protein Content Powder).

Table 2. Rapid Visco Analyzer data of cowpea precipitate powder with different protein content

Initial Viscosity (R.V.U)
Sample Pating 15-min o i
Temp. °C) Peak Height At 50°C Breakdown  Consistency Setback
HPCP 72.9 658 300 411 358 111 -247
MPCP 724 664 273 381 391 108 -283
LPCP 722 690 283 385 407 103 -305
HPCP: High Protein Content Powder
HPCP: Medium Protein Content Powder
LPCP: Low Protein Content Powder
-z eks]A] A 13 Al 5 2(1997) -630~-
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Fig. 6. DSC thermograms of cowpea precipitate powd-
er with different protein content.

A: HPCP-High Protein Content Powder

B: MPCP-Medium Protein Content Powder

C: LPCP-Low Protein Content Powder.
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Table 3. DSC thermograms of cowpea precipitate
powder with different protein content

Gelatinization Temperature (°C)

Ssmple

To CO) T (O) AH (V/g)
HPCP 65.46 72.80 2.690
MPCP 65.55 72.96 2915
LPCP 65.47 73.43 2.178

To: Onset Temperature

Te: Peak Temperature

AH: Gelatinization enthalpy

HPCP: High Protein Content Powder
MPCP: Medium Protein Content Powder
LPCP: Low Protein Content Powder
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sensory evaluation for cowpea precipitate gels with different

Factor . Hard- Brittle- Bend Cohesi-  Springi-  Moist-  Smooth-  Accept-
Color  Clarity o1

Sample : ness ness property veness ness ness ness ability
HPCP 11.56° 10.84* 494 8.86 8.86 731 7.06 9.75 8.47 8.77
MPCP 8.80"  8.46" 6.83 7.62 9.27 7.52 8.96 9.32 9.72 7.92
LPCP 896" 814 5.83 7.56 9.24 7.62 8.11 8.90 10.31 8.33
F Value 4.34*  3.44* 1.48 057 0.06 -0.03 1.37 0.49 1.65 0.36

*: P<0.05

HPCP: High Protein Content Powder
MPCP: Medium Protein Content Powder
LPCP: Low Protein Content Powder

* Mean values with the different letters in a column are significantly different by Duncan's multiple range test.

Table 5. ANOVA & Duncan's multiple range test for sensory evaluation for cowpea precipitate gels with different

protein content stored for 48 hrs

Factor Color  Clari Hard- Brittle- Bend Cohesi-  Springi-  Moist-  Smooth-  Accept-
Sample ty ness ness property  veness ness ness ness ability
HPCP 11.07° 10.92° 8.35 8.78" 9.57 8.23 11.09 10.54 10.57 11.17°
MPCP 887" 8.0 9.84 10.57* 10.31 11.03° 11.29 10.11 10.42 9.40"
LPCP 862" 764 8.16 11.10° 11.24 11.00° 12.53 11.50 11.42 8.95°

F Value  10.78%**13.79*** 182 3.22% 2.56 9.47*** 1.72 141 125  10.43***

*: P<0.05, ***: P<0.001

HPCP: High Protein Content Powder
MPCP: Medium Protein Content Powder
LPCP: Low Protein Content Powder

** Mean values with the different letters in a column are significantly different by Duncan's multiple range test.
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Fig. 7. QDA profile of cowpea precipitate gels with dif-
ferent protein content stored for 24 hrs
—: HPCP (High Protein Content Powder)

—+ —: LPCP (Low Protein Content Powder).
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Fig. 8. QDA profile of cowpea precipitate gels with dif-
ferent protein content stored for 48 hrs
——: HPCP (High Protein Content Powder)

—+ =t LPCP (Low Protein Content Powder).
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Table 6. Rheological characteristics of cowpea precipitate gels with different protein content stored for 24 hrs by

rheometer
S Factor Hardness Cohesiveness Springiness Gumminess Chewiness
ample
HPCP 1946.80° 1.0000 1.0080 1803.60° 1884.80°
MPCP 1738.00° 0.9620 1.0000 1674.40 1676.20°
LPCP 1395.60° 0.9200 0.9920 1397.00° 1341.20°
F value 400.50*** 3.52 0.23 145.60*** 215.12%**
***: P<0.001 '

HPCP: High Protein Cor.tent Powder
MPCP: Medium Protein Content Powder
LPCP: Low Protein Conent Powder

® Mean values with the different letters in a column are significantly different by Duncan's multiple range test.

Table 7. Rheological characteristics of cowpea precipitate gels with different protein content stored for 48 hrs by

rheometer
Sample Factor Hardness Cohesiveness Springiness Gumminess Chewiness
HPCP 2483.60° 0.8200° 1.0080 .2035.60° 2073.00°
MPCP 2229.00° 0.8700° 1.0000 1937.20° 1946.20°
LPCP 2025.40° 0.9520° 0.9400 1875.20° 1755.80°
F value 225.09%** 8.26** 2.01 39.70*** 188.04***

**: P<0.01, ***: P<0.00(

HPCP: High Protein Content Powder
MPCP: Medium Protein Content Powder
LPCP: Low Protein Confent Powder

* Mean values with the different letters in a column are significantly different by Duncan's multiple range test.
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