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Abstract: This study investigated differences in protein and mineral
contents in grains of nineteen pea (Pisum sativum L.) cultivars.
Statistically significant variations were found amongst the genotypes for
all variables. The protein and minerals analyzed for all pea genotypes
show that protein varies from 21.13 to 27.05, potassium from 562.8 to
937.8 mg/ 100 g, phosphorus from 163.4 to 374.2 mg/100 g, calcium from
45.91 to 157.40 mg/100 g, magnesium from 47.31 to 102.81 mg/100 g,
sulfur from 75.69 to 194.4 mg/100 g, iron from 2.19 to 5.84 mg/100 g
and zinc from 2.10 to 5.71 mg/100 g. Negative and significant
relationships were found statically between protein content and potassium
(K), between protein content and sulfur (S), and between protein content
and zinc (Zn).
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INTRODUCTION

Pulses are rich, not only in protein and starch, but also in other nutrients
such as fibre, vitamins and minerals, which are well suited to meet the
demands of health conscious consumers. Pulses have shown many health
benefits such as lower glycemic index for persons with diabetes and cancer
prevention (Viswanathan et al. 1989, Hangen & Bennink 2002). Pea is an
annual self-pollinated species, and highly valued food legume grown
extensively in the world. It is a good source of protein and plays an
important role in human nutrition since they are a rich source of protein,
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calories, certain minerals and vitamins. In Turkey, the pea is considered to
be a healthy vegetarian food and it is one of the most important human
nutrition. It is a cheap source of high quality protein in the diets of millions
in Turkey, who cannot suffer animal protein from balanced nutrition. In
addition to protein, it is a good source of trace elements and carbohydrates
(Akcin 1988). Proteins are major components of grain legumes, and their
nutritional and functional properties dramatically affect the overall quality of
seed (Duranti & Gius 1997). Growing a variety rich in protein content will
also require consideration of some minerals elements of the grain.

The aim of this study was to investigate the protein and chemical
composition and to define the relationship between the protein content and
mineral properties of some pea genotypes grown in Turkey. The results
obtained should permit us to select and identify the best rich nutrients of
pea genotypes. It would also give base genotype information to ongoing
research work on mineral elements and protein content of pea genotypes
grown in Turkey.

MATERIAL AND METHOD

Materials

The pea genotypes used in this research were improved from a cross made
between Sprinter, Manuell, Carina and Bolero. PS4009, PS4023, PS3065,
PS3057, PS4021, PS4053-1, PS4028, PS30100, PS3045, PS3048, PS3053,
PS3012, PS3055, PS3029-1, PS3037, PS3029-2 and PS4053-2 are improved
grow by Dr. Ercan CEYHAN. These genotypes were grown at the Prof. Dr.
Abdulkadir AKCIN Research Farm of the Selcuk University in Turkey (in 2006)
Genotypes were sown in March 2006 and harvested in July of the same year.
Samples were collected after harvesting mature whole raw peas.

Methods

Sample preparation

After harvest, pea genotypes samples were prepared for each plot. The seeds
were cleaned manually to remove all foreign matter such as dust, stones and chaff
as well as immature, broken seeds. Before analysis, initial moisture content of pea
genotypes were determined by using a drying cabinet with air-circulation at 70+1
°C for 48 h on a 50 g pea sample (Bayrakl 1987).

Protein content

Protein content was determined using the LECO TruSpec CN (Carbon/Nitrogen)
(LECO Corporation, St. Joseph, MI). 0.2 g sample was placed in the sample holder
and analyzed. The nitrogen content estimated by the Kjeldahl method and was
converted to protein content by using the conversion factor 6.25 ( A.O.A.C, 1984).
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Mineral content

About 0.5 g dried and ground sample was digested by using 5ml of 65% HNO; and
2 ml of 35% H,0, in a closed microwave system (Cem-MARS Xpress). The
volumes of the digested samples were completed to 20 ml with ultra-deionized
water and mineral concentrations were determined by inductively coupled plasma-
optical emission spectroscopy (ICP OES; Perkin-Elmer, Optima DV 2000).
Measurements of mineral concentrations were checked using the certified values
of the related minerals in the reference samples received from the National
Institute of Standards and Technology (NIST; Gaithersburg, MD, USA). These
values were expressed as mg/ 100 g dry matter (Skujins 1998). All data were
subjected to a randomized complete blocks model of ANOVA, and F-test applied to
examine the statistical significance of differences amongst the varieties.
Experimental data were analyzed by using TARIST.

RESULTS AND DISCUSSION

The results for protein content and mineral composition of pea are
summarized in Table 1. There were significant differences in these values
among the nineteen cultivars of pea. The protein content for the nineteen
pea genotypes ranged from 21.13 % to 27.05 %, with a mean of 23.89 %,
and these values are in close agreement with the results reported by other
researchers (Wang & Daun 2004, Yoshida et al. 2007). These differences
in protein content were due to a combination of genetic and environmental
factors. For all genotypes, significant differences were observed in the
mineral contents (Table 1). Potassium (K) was the most abundant element,
varied from 562.8 (PS3065) to 937.8 mg/ 100 g (PS3053) (Table 1).
Phosphor (P) was found to range from 163.4 (PS3065) to 374.2 mg/ 100 g
(PS3029-1). All pea genotypes contained a higher amount of potassium
and phosphorus than other minerals present. The mineral contents were in
the range reported by Wang & Daun (2004) for pea. Calcium (Ca) ranged
from 45.91 (PS3065) to 157.4 mg/ 100 g (PS3057), and magnesium (Mg)
ranged from 47.31 (PS3065) to 102.8 mg/ 100 g (PS3012). Sulfur (S)
varied from75.69 (PS3065) to 194.4 mg/ 100 g (PS3053), iron (Fe) from
2.19 (PS30100) to 5.84 mg/ 100 g (PS4053-1) and zinc (Zn) from 2.10
(PS3065) to 5.71 mg/ 100 g (PS3029-2) (Table 1). Such variations in the
content of minerals for pea samples might be due to their genetic origin.
Results obtained in this study were also comparable with those reported for
other pulses (Wang & Daun 2004, Yoshida et al. 2007, Ceyhan et al. 2008,
Harmankaya et al. 2009).

Positive and significant relationships were determined statistically
between calcium (Ca) and potassium content, between iron (Fe) and
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phosphorus (P), between potassium (K) and magnesium (Mg), between
magnesium (Mg) and phosphorus (P), between magnesium (Mg) and sulfur
(S) and between sulfur (S) and zinc (Zn) (Table 2). The results are
consistent with the finding of Ceyhan et al. (2008) and Harmankaya et al.
(2009), who found similar interrelations in bean. Negative and significant
relationships were found statistically between protein content and
potassium (K), between protein content and sulfur (S), and between protein
content and zinc (Zn) (Table 2).

CONCLUSIONS

The results of this study shown that some pea genotypes presented higher
protein, potassium, phosphorus, calcium, magnesium, sulfur, iron and zinc
contents than cultivated varieties. Significant differences in protein content,
potassium, phosphorus, calcium, magnesium, sulfur, iron and zinc content
were found among varieties. PS3045, PS3057, PS4028 and PS4053-1
presented higher protein, potassium, phosphorus and magnesium contents
than those of all varieties. Peas were a good source of minerals such as
calcium, iron, potassium, magnesium, phosphorus and zinc. The lower cost
of the legumes, the reduced incomes of the majority of people of Turkey,
together with the high prices of animal products, may justify these efforts.
This may be of potential importance for growing studies in selecting for
improved legumes with high protein and mineral content. These results
revealed that pea may provide a sufficient amount of minerals to meet the
human mineral requirement.
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