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Abstract

The effect of processing conditions on the protein quality of
some legume seeds (Soybean, Fababean, Cowpea, Navybean and Chick-
pea) was studied. The protein efficiency ratio "PER" was estimated as a
parameter to evaluate and select the most suitable process which could
be used in the industry. Soaking and cooking significantly improved the
protein quality, as the PER increased. PER was higher in raw and Soaked
chickpea diets than in 5oybean, Faba bean and cowpea diets .
Autoclaving for 120 min. led to an increase in the PER values of all le-
gumes except chickpea. On the other hand, all rats reared on navy bean
diets died; probably due to the presence of haemaglutinin and higher
trypsin inhibitor activity PER was found to be high in samples that were
Soaked before autoclaving for 120 min. Compared to raw samples,
Cooked Soybean , Faba bean and chickpea had higher PER values than
cowpea and navy bean.

INTRODUCTION

Protein quality is usually chemically and biologically assessed. Chemical meth-
ods include estimation of total and available amino acids. while biological methods
are based on the ability to promote growth and nitrogen utilization. All legumes may
not require the same conditions of processing to attain a maximum protein quality.
The benefical effect of heat on the protein of legumes was explained by Kuppusway
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et al. (1958) and Krehl and Barbariak (1960), who indicated that heat inactivated
the trypsin and growth inhibitors -haemaglutinins and other toxic factors. Further-
more Devadas et al. 1964, Bender (1968) and Khan et al. (1979) reported that
cooking improved the nutritive value, digestibility and availability of sulfur contain-
ing amino acids of most legumes due to destruction of trypsin inhibitor and toxic
substacnces . In addition soaked boiled beans showed higher PER value and better
protein quality (El-Nahry et al. 1977).

Therefore, this study was designed to select the suitable treatments of le-
gumes to improve their biological protein value.

MATERIALS AND METHODS

Five legumes , Soyabean, Fababean, Cowpea, navy bean and chickpea samples
were obtained from Agric. Research Centre, Egypt.

Legume samples were treated as follows:
(1) Raw legumes (Control).

(2) Soaking in plain water for 12hrs.

(3) Autoclaving at 120°C for 2hrs.

The abovementioned treated samples were dried at 50°C in hot air oven-until
constant weight (48 hrs) then ground in an electric grinder to pass through a 100-
mesh sieve and kept at room-temperature in polyethylene.bags until used.

Protein quality evaluation; Albino rats about 21-day old with weight of 34 to
90 gm. were obtained from the laboratories of the Nat. Res. Centre, Dokki and divid-
ed into 16 groups. 8 rats each (4 males 4 females were fed on normal diet for one
week before the beginnig of the experiment.

Each rat was individually kept in a box. The experiment was carried for 28
days . In (Tables, 1:3) the composition of diets fed to the rats are shown . PER pro-
cedure was followed as described by Osboene and Mendel (1919) . A single level of
protein was fed (usually 15% of diet ) and the ratio of the weight gain over a four
weeks period to the protein intake was calculated.

The mean PER for all groups was calculated by estimating the sum of PER cal-
culated for each group.
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Table 2. Composition of salt mixture (From Briggs and Williams, 1963).

Salt mixture Amount in grams
CaCOg 725.0
CaHPO,4 1130.0
Na,HPO4 660.0
KC 730.0
MgSO, 230.0
MnSO4H,0 15.4
ZnCO3 5.3
CuSO,4 5.0
Ferric citrate 59.0
KiOg 0.3

Table 3. Composition of Vitamin mixture (Morcos, 1967).

Vitamin mixture Amount in grams
Thiamine hydrochloride 0.300
Riboflavin 1.000
Pyridoxine hydrochloride 0.200
Calcium pantothenate 6.000
Nicotinic acid 20.000
Inositol 20.000
P-Amino benzoic acid 60.000
Biotin 0.200
Folic acid 0.200
Cyanocobolamin 0.005
Choline chloride 60.000

Made up to one kilogram with maize starch.
Cholin chloride was dissolved in a small amount of ethanol and added slowly to the
mixture.
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The following equation was applied:
Gain in body weight (gm)
Protein consumed (gm)

PER =

Statistical Analyses : Standard error and standard deviation of the mean were
calculated according to the following formula:
d2
n (n-l)

SE. =

S.D. = S.E.
Where :

S.E. = Standard error of the mean.
S.D. = Standard deviation of the mean.
n = Number of cases

d = Deviation form the mean.

RESULTS AND DISCUSSION

From data presented in (Table 4 ) and Fig. 1 it could be observed that diets
containing raw legumes had low PER values which ranged from 0.97 to 1.3 Best PER
(1.3) occurred by using chickepea diet (1.06) as compared to those of fababeans
(1.02) , Soyabeans (0.97) and Cowpeas (1.06). Raw navy bean diet led to negative
results as all rats fed on such diet died during the early weeks of experiment.

Soaking legumes for 12hrs. in water resulted in fair improvements of PER
(Table 4 and Fig. 1) with positive results for navy beans diet (0.69). Other legumes
showed PER values that ranged from 1.12 to 1.5. Soaking improved the legumes pro-
tein quality . On the other hand, autoclaving noticeabl increased the PER values.
Higher PER was recorded for soyabean diet (1.75) followed by fababean (1.65) ,
Chick pea (1.46) , Cowpea (1.21) and navy bean (1.16) . All compared to those of
the casein diet (2.8) A decrement in PER values for navy beans and cowpea diet was
observed after autoclaving.

Such results indicated that autoclaving was better in improving the protein
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quality that soaking.

The foregoing results conicide with those obtained by Elias (1976), El-Nahry
et al. (1977) , Sgarbieri et al. (1979) , and Kadum et al. (1987).

Accordingly , the soaking of the legumes under investigation for 12 hrs and a
preliminary heating by autoclaving 120°C for 2 hrs. could be recommended for the
treatment of legumes in order to raise the biological value of the proteins by in-
creasing the protein efficiency ratio, as such treatments minimize the trypsin inhib-
itor activity, phytic acid content, and the oligosaccharides (raffinose, stachyose and
verbascose). Soyabean protein was found to be suitable for the preparation of infant
diets after treatments while navy bean protien was not suitable even after the being
treated.

REFERENCES

-

- Bender, A.E. 1968. Factors affecting the nutritive value of protein foods. Inter-
national Symposium Series, 14:319. Wenner - Gran Center.

2 . Briggs , G.N. and M.A. Williams , 1963. A new mineral mixture for experimen-
tal rat diets and evaluation of .other mineral mixtures. Fed. Proc. 22:261.

3 . Devadas, R.P., R. Lula, E.N. Chandrasekaran, 1964. Effect of cooking on the di-
gestibility and nutritive value of the proteins of black gram and green gram. J.
Nutr. Dieter, 1:84.

4 . Elias, L.C., M. Harnadez, and B Bressani, 1976. The Nutritive value of pre-
cooked leugme flour processed by different methods. Nutrition Reports Interna-
tiona. 14 (4) 385 - 403 .

5 . El-Nahry, F., N.M. Darwish, and S. Tharwat, 1977. Effects of preparation and
cooking on the nutritive value of local kidney bean Qual plant. Ph. Hum. Nut., 27.

6 . Kadum, S., R.R. Smithard; M.D. Eyte, and D.G. Armstrons, 1987. Effect of heat
treatments of antinutritional factors and quality of proteins in winged bean. J.
Science of Food and Agriculture, 39 (3) 667 - 675.

7 . Khan, M.A,, |. Jacobson, and B.O Egyum, 1979. Nutritional value of some im-
proved varieties of legumes. J. Sci. Food Agric . 30 : 395.

8 . Krehl, W.H. and E.F. Barbariak, 1960. Factors affecting utilization of Food Nu-
trients by the Normal Organism. In Nutritional Evaluation of Food Processing.
Harris, R. Sand Von. Loescok, Heds. 527 . 534. 521, John willy New York.

9 . Kuppuswamy , S., N. Srinivasan, and Subrahinanyans, 1958. Protein in foods.
Spec. Rept. Ser. No. 33. Indian Council of medical research.



1120 F.A. SALEM etal.

10 . Osboene, T.B. Mendel , 1919. The nutritive value of the wheat Kernel and its
milling products . J. Biol. Chem., 37 : 223, 551.

11 . Sgarbieri, V.C., L.P. Antunes, and L.D. Almeida, 1979. Nutritional evaluation of
four varieties of dry beans . J. Food Sci. 44:1306.



EFFET OF PROCESSING ON PROTEIN OF LEGUMES 1121

e thlls Sapaillclalae 5 80
el gill pang b ot el 5usa

Y bl gslaendl

- 323030 Taaly Tl 311 LS LaaY pole puni— )
,EH|-L§:|J5J|¢JL.J'_}SJA-Q_L3LH~:J|¢4H .sw_l.SLiJI&__._‘..a.:a_,_«__.‘.....j—\‘

e Lalsall Gobdl ebally Sugantl @lilae 4305 Tul o a3 Tl yull ada 3
e Lol e qaldl Joidl o Ligmall Juod Jiie bl g8 ol paas 53 3 oA g sadl Buga
.n?.Jl.L’JIQUL,.):ULn(PER)Jml@JJH'QM&J\,M]JL_AJJ.uaLi.“

ole Sl satial tsa ldpill gl 5ag2d Gob Juddl HLOAY ulideSellly

(s oleall 51555) pouall Lodaw Lo Usalall 3 ousg yudl Lol gatdl Te puu

@31 O AL e Taau Y. 3ul bidun cuad gl y il ellae o) Tl yull enidly

t_,i_'xll‘,lrulpIHUAAA“U_AJJJ_JQJea”LA:ﬂ”mJ'SmGJA'iifAUU‘J
B SPUIPRY | FESOR Y P S | IO VO DN Y

VI DRU YO | N (R T [ (PPN PO, IO B [T -
Loty a5l a3l lasiay onsslas Ll | Sule sga gl elld ga g plall Ll gualildl
feakadly gl e lilaas e palasll oSasy Talle

Sel g asball paaally galall Joilly Gauall Jyd @line ol le Tl yall @St LS
Jod onSes Laaal le Juo Lea Ll ualidly Ly gl) Lgals (PER) alitiaadf oSl s 3
Ll s el



