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Abstract

The amino acids and fatty acids of cowpea were determined and physicochemical
properties of cowpea starch and rheological properties of cowpea starch gel were
investigated.

The results were as following:

The proteins of cowpea were particularly rich in glutamic acid (20.02%) and
aspartic acid (12.21%) and contained considerable amount of leucine (8.99%),
lysine (7.20%) and tryptophan (1.81%), whereas were poor in sulpho-containing
amino acids.

The lipids of cowpea were mainly composed of 31.43% linoleic acid, 28.34%
linolenic acid, 22.9% palmitic acid and 7.63% oleic acid and the small amount of
myristic, arachidonic and behenic acid was contained.

The ratio of the saturated to_the unsaturated in cowpea oil was 32~33/67~68.
Cowpea starch gel showed lower values for hardness and brittleness than mung
been starch gel, whereas a higher value for cohesiveness than mung bean starch
gel.

Cowpea starch gel showed lower values for Eg, Ey than mung bean starch gel,
whereas higher values for 7y, 7x than mung bean starch gel.

Cowpea starch gel had a lower value for elasticity than mung bean starch gel

and had a higher value for viscosity than mung bean starch gel.
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. Amino acid analyzer: Beckman Model 116.

« GLC: Perkin Elmer Sigma 1B,

- UV-VIS Spectrophotometer: DMS 90.

. XRay Diffractometer: Geigerflex IIIA

. Amylograph: Brabender Amylograph Ohg
Duisburs.

. Creepmeter: Toyo-Seiki.

« Rheolometer: fFEE#H RMT 1300.
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Table 1. Operating conditions for amino acid
analyzer.

Analysis of Analysis of acis-

basics dic and neutrals
Column 23%0.9cm 69x0.9cm
(short column) (long column)
Resin type PA-35 AA-15
Duration of type 50min 175min
First buffer pH 5.28 pH 3.28
Second buffer Not applicable pH 4.25
Buffer flow rate 68ml/hr. 68ml/hr.
Ninhydrin flow  34ml/hr. 34ml/hr.
rate
Bath tank temp. 55,3°C 55.3°C
Chart speed linch/10min 1 inch/10min
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(B—S) xfx28.05
weight of sample(g)

B: titration of blank(ml)
S: titration of sample(ml)
f: factor of HCl
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Table 2, Operating conditions for gas liquid

chromatography.
Detector Flame Ionization Detector
Column 6 feet X 1/8 inch containing
10% DEGS
‘Support 80/100 mesh chromosorb W
Inlet temperature 230°C '
Line temperature 190°C

Carrier gas and Nitrogen, 20ml/min

flow rate

:Chart speed 10mm/min
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Measurement conditions
Sample diameter: 30mm
Sample height: 12mm
Planger diameter: 13mm
Clearence: 2mm
Chart speed: 12cycle/min
Sensitivity voltage: 2v
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Table 3, Percentage composition of cowpea. (%)
Samples Cowpea¥*
Mung bean® Soy bean!®
Components 1 2 3 4
Moisture 9.36 13.5 9.6 10.1 9.44 12.0
Crude ash 3.80 3.1 3.3 3.1 4.17 5.0
Crude protein 26. 90 20.1 - 23.9 23.1 24. 81 34.3
Crude fat 1.63 0.7 1.6 1.3 0.82 17.5
*1. Data of this report.
2. Office of Rural Development.2®
3. Akapapunam.?®
4. Okaka®®
Table 4. The amino acid composition of cowpea. {(mg/100mg)
Samples Cowpea**
Mung bean? Soy bean!®
AA 1 2
*Lysine 7.20 6.4 8.33 6.26
*Histidine 3.30 3.0 3.38 —
Arginine 7.57 8.2 7.31 6.85
Aspartic acid 12.21 11.2 12.09 11.65
*Threonine 3.62 4,2 3.59 3.95
Serine 4,56 5.4 4.62 4.94
Glutamic acid 20.02 15.2 15.92 18.85
Proline 3.87 3.9 4,14 5.31
Glycine 4,23 3.8 3.86 4,14
Alanine 4,31 5.5 4.12 4.46
*Valine 6.06 5.8 5.84 4.66
*Methionine 1.18 1.4 1.04 1.34
*Isoleucine 4.19 4.7 4.79 4.64
*Leucine 8.99 8.8 8.19 7.90
Tyrosine 2.56 4.9 2.83 2.64
*¥Phenylalanine 5.70 6.6 6.41 5. 46
*Tryptophan 1.81 1.3 2.78 1.22
Cysteine — 0.5 0.56 1.30

+*Essential amino acid.
*%]  Data of this report.
2. Akapapunam.!

Table 5. The characteristic data of lipid of cowpea.

Characteristics Cowpea Mung bean® Red bean!® Soy bean!®
Todine value 20. 86 117.05 58.45 114~141
Saponification value 137.11 154.99 176. 56 188~196
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Fig. 1. Gas chromatogram of fatty acid methyl ester by GLC on DEGS.
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Table 6. Fatty acid composition of cowpea.

b

Fatty acid Samples Cowpea Mung bean®
Myristic acid 0.18 0.40
Palmitic acid 22.92 37.00
Stearic acid 3.25 5.00
Arachidic acid 1.18 —
Behenic acid 4,68 1.20
Oleic acid 7.63 5.60
Linoleic acid 31.43 35.50
Linolenic acid 28.34 15.51

Table 7. Chemical data on cowpea starch. (%)

Moisture 9.48
Crude ash 0.10
Crude protein 4.69
Crude fat 0.23
Amylose content 26,20
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Fig. 2. X-ray diffraction patterns of cowpea(I)

and mung bean(1 ) starches.
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Viscosity B.U

Temp(°C)

Fig. 3. Amylogram of cowpea and mung bean starches (6% solid basis).

Table 8. Characteristic values of cowpea and mung bean starches. (62 solid basis)
Peak
Pasting  Peak Temp at Peak height at Peak
Sample temp. height pe?.k height El)gn(ll‘inafter beight
C) (B.U) beight at 95°C bold at 50°C-
(&) (B.U) (B.U) (B.U)
Cowpea 77 578 95 560 578 778
Mung bean 70 377 95 308 377 514
*¥Mean
(%) (%)
30F < 430
g
. 20F 10 &
:‘_;.“ -4
3 E
10+ 410 w.
25 50 70 30 30 Temp. (°C)

Fig. 4. Solubility and swelling power of cowpea starch.
A—A : swelling power of cowpea starch
©@—@ : solubility of cowpea starch
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Table 9, Texture paremeters of gels at 25°C.

Conc Hardness Cohesiveness Adhesiveness Brittleness
Samples (%) R.U R RU R.U
Cowpea 8 0.1840.08 0.691-0. 11 — 0.181-0. 02
Mung bean 9 1.141+0.05 0.48710.12 — 0.85+0.01
R.U: Rheolometer Unit
Mean+S.D.
Table 10, Viscoelastic contents and retardation time of gels at 25°C,
Conc En Ev nv 7N
Samples (%) dyn/cm? dyn/cm? poise poise Sec
xX10* X 10° X104 %108
Cowpea 8 8.6221+0.833 3.459+0.477 4.71511.083 1.321-£0.830 0.18
Mung bean 9 9.93510.715 4.387-£0.554 3.197+1.003 1.05674-0.542 0.17
Mean—+S.D.

Eu: Young's modulus of Hooken body.
Ey: Young’'s modulus of Voigt body.
pv : Viscosity of Voigt body.

yn: Viscosity of Newtonian body.

7 : Retention time
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