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ABSTRACT 

 

 Lentil and Chickpea seeds were used to inves-

tigated the effect of seed sprouting using tap and 

saline water on sprout growth, proximate analysis, 

energy, minerals content, anti-nutritional com-

pounds and amino acid profile of sprouted samples 

comparing with dry seeds. Result revealed that 

higher NaCl concentration > 2000 ppm reduce 

sprouts radical length of both lentil and chickpea. 

Sterilized seeds sprouting using tap water and 

non-sterilized seeds sprouting using saline water 

decreased sprout moisture content and carbohy-

drate which resulting in reducing faecal and total 

coliform counts for both lentil and chickpea. More-

over these treatment increased protein content and 

energy, (Kcal /g) as compared with dry seeds and 

other treatments. Sprouting decreased antinutri-

tional compounds compared with dry seeds with 

sharbly decreament in phytic acid followed by 

taninins content. Mineral content in sprouts were 

recorded. The chickpea sprout sample using 

steralized seeds with tap water for sprouting serve 

as good sources calcium and phosphorous . Ami-

no acid profile of lentil and chickpea sprouts were 

also studied. Sprouts using saline water recorded 

higher lysine amino acid value compared with dry 

seeds while non-steralized chickpea seeds sprouts 

using saline water recorded the higher total sul-

pher amino acid (Methionen + Cystiean) value. 

Based on these results, sprouting process is rec-

ommended to increase nutritive value and de-

creased antinutritional compounds of lentil and 

chickpea seeds. 

Keywords: Amino acide, Salinty, Chickpea, Lentil, 

Sprouting, Proximate analysis 

 

INTRODUCTION 

  

          Legumes are the most traditional form of 

protein intake in the regular diet of the individuals. 

It's ''poor man's meat '' are rich sources of protein, 

calories, minerals and vitamins (Deshpande, 1992 

and Iqbal et al 2006) Different Legumes are wide-

ly cultivated worldwide especially in the Afro – 

Asian countries and among them, Lentil (Lens 

culinaris m) and Chickpea (Cicer arietinum L.) are 

the most important species (Shehata, 1992; 

Jukantial et al 2012 and Iqbal et al 2006).    

 Lentil plants are grown for their small lens – 

shaped edible seeds, which are rich in protein (35-

40%) and carbohydrates, and are good sources of 

calcium, phosphorus , iron and B vitamins (Gian-

nakoula et al 2012). Lentil is also high in lysine 

and therefore a great complement to the amino 

acid content of cereal grains (Forzana and Khalil, 

1999).  

 Chickpea, seeds are usually comsumed in 

Egypt as whole or decorticated after cooking and 

processing in different ways and also the flour of 

decorticated seeds is used as supplement in bread 

and biscuits (Alajaji and El–Adawy, 2006). Chick-

pea is a good source of carbohydrates and protein. 

Morever protein quality is considered to be better 

than other legumes. It has significant amounts of 

all the essential amino acid except sulphur– con-

taining amino acids (Jukantia et al 2012). On the 

other hand, legumes in particular lentil and chick-
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pea seeds have been reported to contain adequate 

amounts of antinutrients (Alonso et al 2000). Bio-

logical utitization of existing nutrients of these leg-

umes is limited by the presence of various antinu-

tritional substances (Lienes, 1994). The mineral 

content of legumes is generally high, but the bio -

avilibilityis poor due to the presence of phytate, 

which is a main inhibitor of iron and zinc absorption 

(Sanberg, 2002). Phytate not only decreases the 

bio - availability of essential minerals, it also de-

creases the bio- availability of proteins by forming 

in soluble phytate – mineral and phytate – protein 

complexes (Cheryan, 1980 and Reddy & 

SalunKhe, 1981). Most of The toxic and antinu-

trent effcts of these compounds could be removed 

by several processing methods such as soakin, 

germination and sprouting (Soetan, 2008 and 

Kalpanadevi and Mohan, 2013; Mahmoud and 

El-Anany 2014 and Ibrahem 2017).  

 Sprouting and production of sprouts are an old 

habit that was adopted of thousands of year's age 

by the ancient Egyptians (Abdallah, 2008). Sprout-

ing is the pratice of soaking and leaving seeds until 

they germinate and begin to sprout. This practice 

is reported to be associated with improvements in 

the nutritive value of seeds (Khattak et al 2007 

and Kumar et al 2010). Salinity is one of the most 

serious a biotic stress that affects, crop production 

in the arid and semi – arid zone of the world. Seed 

germination and seedling growth are known to be 

more sensitive to salt stress compared with later 

development stages (Ashraf 1994 and Yildirim et 

al 2002). Salt stress negatively affects plant mor-

phology and physiology through osmotic and ionic 

stress changes biochemical responses in plant 

(Khan et al 2013). On The other hand, salt stress 

stimulates the activity of antioxidant system (Rady. 

2011 and Semida & Raoly, 2014).   

 The aim of the present study was to investigate 

the effects of sprouting using saline water on 

sprout characters chemical composition and an-

tinutritional compounds of Lentil and Chickpea. 

 

MATERIALS AND METHOD 

 

 The present study was carried out in Horticul-

ture Department, Faculty of Agriculture, Ain   

Shams University and the Regional Center for 

Food and Feed (RCFF), Agriculture Research cen-

ter (ARC). 

 

 

 

 

Seeds and Sprouting methods 

 

 Seeds of Chickpea (Giza 531 cv.) and Lentil 

(Giza 9 cv.) were obtained from Agriculture Re-

search Center, Giza. NaCl was obtained from El-

Gomhoria, a chemical company, Cairo. Sprouting 

of seeds was done in glass jar method as reported 

by Abdallah (2008), using tap water and NaCl at 

1000, 2000, 3000, 4000 ppm solution for seed 

soaking and sprouting. Chickpea sprouts harvest-

ed one day from seed soaking while Lentil sprouts 

harvested two days from soaking. Seeds and har-

vested sprouts dried using air draft oven at 65 
5
C 

then grounded into powder for chemical analysis. 

At sprout harvest time also samples of sprouts 

were collected for measuring sprout characters 

(radical length (cm) and 10 sprouts fresh and dry 

weight (mg) 

 

Chemical composition investigation 

  

 AII chemical composition analysis was carried 

out in the Regional Center for Food and Feed 

(RCFF), Agriculture Research center (ARC).  

 

Proximate analysis 

 

 Crude protein, fat, ash and crud fiber contents 

of samples were determined according to AOAC. 

(2012). Total carbohydrates were determined by 

subtracting. Energy value was calculated using the 

Atwater factor method (9*fat) + (4*carbohydrate) + 

(4*protein) as described by Osborne and Voogt 

(1978); Eneche (1991); Chinma and Igyor (2007) 

and Nwabueze (2007).  

 

Total Coliform and feacal coliform counts 

 

 Were determined on MacConkey agar using 

pouring plate technique. Suitable plates were 

counted after 24 hours incubation at 37°C and 

44.5°C
 

for total Coliform and feacal Coliform 

counts Shalaby et al (2017). 

 

Amino acid profile and nutritional quality 

 

 Amino acids determination was performed ac-

cording to AOAC (2012). The system used for the 

analysis was Eppendorf LC 3000.EZ.chrom.  
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Estimation of nutritional quality of sprouts 

 

 Nutritional quality of the sprouts samples were 

determined as the amino acid profiles .the essen-

tial amino acid index (EAAI) was calculated using 

the method of Labuda et al (1982) cited by ljaro-

timi and Keshinro (2013) according to following 

equation:  

 

EAAI 
 √(                                           )         

(                                           ) 
 

 

Where : (lysine, isoleucine, valine, threonine, leu-

cine, phenylalanine, histidine and methionine ) a in 

test sample and (lysine, isoleucine, valine, threo-

nine, leucine, phenylalanine, histidine and methio-

nine)b  content of the same amino acids in casein 

sa standard protein (%) Aly, Tahany et al (2018). 

The nutritional index of the food samples was cal-

culated using the formula below : 

 

Nutritional index (%)    
              

   
 

 

 The biological value was calculated according 

to Oser, (1959) cited by Mune – Mune et al (2011) 

using the following equation:  

 

BV = 1.09* EAAI -11.7 

 

 The protein Efficiency Ratio (PER) was esti-

mated according to the regression equations de-

veloped by Alsmeyer et al (1974). Cited by Abdal-

lah and EI-Ghandour, (2017) as given below : 

 

PER = - 0.468 + 0.454 (LEU) - 0.105 (TYR) 

 

Calculation of other protein quality parameters 

 

 Determination   of  the  ratio  of  total  essential  

amino  acids  (TEAA) to the total amino acids 

(TAA), i.e. (TEAA / TAA), total sulphur amino acids 

(TSAA), percentage cysteine  in  TSAA  (%Cys / 

TSAA), total  aromatic  amino  acids (TArAA), total 

acidic amino  acids  (TAAA)  and  total  basic ami-

no acids (TBA A) were estimated from the results 

obtained for amino acids profiles .  

 

Anti nutrients Analysis  

 

Total oxalate  

 

 Total oxalates were determined through titra-

tion methods according to Day and Underwood 

(1986).   

Phytic acid 

 

 Phytic acid was determined based on precipita-

tion of phytate according to the procedure of 

Wheeler and Ferrel (1971) 

 

Total tannins 

 

 Total  tannins were determined by spectropho-

tometric mehod as described by Makkareta I. 

(1993).  

 

Alkaloids assay 

 

 The determination of aIkaIoids was done by the 

procedure proposed by Harbone (1973) and fur-

ther explained by Onwuka (2006).  

 

Minerals determination 

 

 Phosphorus (P) .magnesium (Mg) and potassi-

um (K) were analyzed by atomic absorption spec-

trophetometry 3300 Perken Elmer while calcium 

(Ca) was analyzed by ICP optima 2000 DV Perken 

Elmer according to the method described in the 

AOAC (2012).  

 

Statistical analysis 

 

 The  sprout  characters  data  were  statistically  

analyzed  by analysis of variance using  complete-

ly  randomized design  and  least significant differ-

ence (L.S.D) at 0.05  levels according to the meth-

od described by Snedecor and Cochran (1980). 

 

RESULTS AND DISCUSSION 

 

1- Effect of sprouting using saline water on 

growth characters and chemical composition 

of Chickpea and Lentil sprouts 

 

1-1- Effect on sprout characters                                                                                                 

 

 Data in Table (1) showed no significant differ-

ence between tap water and 1000 and 2000 ppm 

NaCl in Chickpea and Lentil radical length, and 

sprout Fresh and dry weight. The longest radical 

length was observed in 2000 ppm NaCl while the 

shortest length was observed in 4000 ppm NaCl. 

However sterilized Chickpea seed decreased 

sprout radical length but increased sprout Fresh 

and dry weight, while sterilized Lentil seeds not 

affected sprout characters (Table 1). Moreover, 

sprouts radical length and Fresh and dry weight of 
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sterilized and non-sterilized seeds for both crops 

showed – higher data in 2000 ppm NaCl with no 

significant differences compared with control (tap 

water). Therefore 2000 ppm NaCl was selected for 

the following studies . Similar results on the reduc-

tion effect of sprout radical length with higher NaCl 

concentration were reported by Ghoulam and 

Fares (2001) and Ibrahim (2017). 

 

1-2- Effect on proximate composition of sprout 

flour  

 

 Moisture content of Chickpea and Lentil sprout 

flour were the lowest with sterilized seeds sprout-

ing using tap water (8.2 % and 9.6 % respectively) 

and with non–sterilized seeds sprouting using sa-

line water (9.5 % and 8.2 % respectively). A previ-

ous investigation showed that low moisture content 

in food samples increased the storage periods 

(Alozie et al 2009), since the microbial activity is 

reduced (Oyenuga, 1968). However data of total 

and Faecal coliform count in Table (2) agree with 

these phenomena (The microbial activity reduced 

when moisture content decreased). Carbohydrate 

content in Chickpea and Lentil sprout flour showed    

similar decreases for moisture content in the same 

treatments samples which showed that sterilized 

seeds sprouting using tap water 54.98% and 

50.62% respectively for both crops and non–

sterilized seeds sprouting using saline water, 

53.68% and 49.69 % respectively for both crops.    

 On the other hand, protein recorded higher 

content in both crop with lower moisture content for 

all treatments. Protein content in Chickpea and 

Lentil sprout flour recorded 22.6 % and 30.7 % 

respectively with sterilized seeds sprouting using 

tap water and recorded 22.4 % and 31.8 % respec-

tively with non–sterilized seeds sprouting using 

saline water (Table 2). However flour of Lentil 

sprouts showed higher protein content than Chick-

pea sprout flour.  

 Also the protein content of sprouted crop flour 

was higher than that of whole dry seeds flour. This 

observation was greed with other scientific findings 

that sprouting improved protein content (Abdallah, 

2008, Fasasi 2009 and Ibrahim 2017).  Moreover  

 

Table 1. Effect of NaCl concentrations in sprouting solution on one day old Chickpea and 2 day old 

Lentil sprout characters  

 

Lentil Chickpea Crop 
 

10 
Sprout 

Dry 
weight 
(mg) 

10 
Sprout 
fresh 

weight 
(mg) 

10  
Radical 
length 
(cm) 

10 
Sprout 

Dry 
weight 
(mg) 

10 
Sprout 
fresh 

weight 
(mg) 

10  
Radical 
length 
(cm) 

Na Cl 
Concentration 

ppm 
 

Steralization 

24 a 78 abc 1.31 abc 185 ab 486 a 0.42 cd Tap water
(1)

 Sterilized 
seeds 25 a 79 abc 1.43 ab 188 ab 475 a 0.44 cd 1000 

26 a 83 a 1.48 a 191 a 488 a 0.45 cd 2000 

25 a 72 c 1.14 cde 171 bc 449 ab 0.40 cd 3000 

23 a 73 bc 0.89 e 179 ab 446 ab 0.28 d 4000 

25 A 77 A 1.25 A 183 A 465 A 0.40 B Mean 

22 a 72 c 1.11 cde 171 bc 402 b 1.02 a Tap water Non-Sterilized 
seeds 26 a 75 bc 1.17bcde 179 ab 449 ab 1.14 a 1000 

26 a 78 abc 1.27abcd 180 ab 450 ab 1.17 a 2000 

25 a 76 bc 1.12 cde 158 c 446 ab 0.78 b 3000 

25 a 79 ab 1.03 de 157 c 395 b 0.55 c 4000 

26 A 76 A 1.14 A 169 B 429 B 0.93 A Mean 

25 A 75 B 1.21 AB 178AB 444AB 0. 72AB Tap water Average 

26 A 77 AB 1.30 AB 183  A 462AB 0.79 A 1000 

26 A 80 A 1.37 A 185  A 469 A 0.81 A 2000 

25 A 74 B 1.13 BC 164  C 447AB 0.59 B 3000 

24 A 76 AB 0.96 C 168AB 421 B 0.42 C 4000 

N.S N.S N.S 
(2)

 8.3 27.6 0.091 Sterilization 
(ST) 

LSD 0.05 

N.S 4.6 0.198 13.1 43.7 0.143 NaCl conc. 

N.S 6.5 0.279 18.6 61.8 0.203 ST* NaCl conc. 

Tap water = control  
( 2)

N.S= not Significant
(1)
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Moongngarm and Saetung (2010) reported that 

several enzymes were activated during germina-

tion process which produced some non–protein 

nitrogen substances, such as nucleic acid which 

can caused protein level to be increased. Regard-

ing fat content data in Table (2) recorded increase 

in sprouts flour sample as compared with whole 

seed flour. Chickpea flour recorded more fat than 

Lentil flour. Total fiber and ash showed higher con-

tent in both crop flour samples and these results 

can discussed by containing fibrous materials in 

the form of seed coat which can removed in the 

sivied flour. Energy values of both crop sprout flour 

samples were higher than those of raw seed flour 

samples (Table 2). The higher energy values rec-

orded in the lowest moisture content and higher 

protein content (sterilized seeds sprouting using 

tap water and non – sterilized seed sprouting using 

saline water treatments in both crops). 

 

1-3- Effect on anti- nutrient factor in Chickpea 

and Lentil Flour  

 

 The antinutrient composition of whole seeds 

and sprouts flour of Chickpea and Lentil samples 

are presented in Table (3). The phytic acid de-

creased sharbly in sprout flour compared to whole 

seed flour. Data was more pronounced with lower 

moisture content flour treatment in both crops i.e. 

sterilized seed sprouting using tap water (0.03 and 

0.09 mg respectively) and non–sterilized seed 

sprouting using saline water (0.03 and 0.07 re-

spectively). Tannins content showed similar results 

as phytic acid which recorded 0.44 mg and 0.62 

mg respectively in Chickpea and Lentil sterilized 

seed sprouting using tap water and 0.29 mg and 

0.71 mg in both crops respectively in non – steri-

lized seed sprouting using saline water compared 

to 0.86  mg  in  Chickpea  and  1.33  mg  in  Lentil  

 

 

Table 2. Effect of sprouting using saline water (NaCl 2000 ppm) on the proximate analysis and energy and 

microbial counts of one day Chickpea (chick) and 2 day Lentil (Lent) sprout flour (g/100 D.W) 

 

 

Faecal  

Coliform 

Count 

Total  

CoIiform 

Count 

Energy/ 

kcal/g 
Ash Fiber Fat 

Carbohy 

drate 
Protein Moisture Nutrients (%) 

  Chickpea  

- - 344 3.0 5.28 4.4 57.73 18.3 11.3 Whole Seeds 

> 10
6
 cfu/g > 10

6
 cfu/g. 355 2.4 6.87 5.0 54.98 22.6 8.2 Chick sprout-

TW
(1)

 – ST
(2)

 

60*10
6
 

cfu/g 

22*10
7
 

cfu/g 

350 2.0 4.82 4.9 58.26 18.3 11.8 Chick sprout-

TW –N ST
(3)

 

26*10
6
 

cfu/g 

23*10
7
 

cfu/g 

352 1.9 4.76 4.3 59.97 18.3 10.8 Chick sprout-

SW
(4)

 – ST 

> 10
6
 cfu/g > 10

6
 cfu/g. 352 2.7 6.39 5.3 53.68 22.4 9.5 Chick sprout-

SW –N ST 

  Lentil  

- - 327 2.4 5.36 0.6 55.39 25.2 11.1 Whole Seeds 

> 10
6
 cfu/g > 10

6
 cfu/g. 334 2.3 5.85 0.9 50.62 30.7 9.6 Lent sprout-

TW – ST 

89*10
6
 

cfu/g 

19*10
7
 

cfu/g 

332 2.2 6.33 1.1 55.28 25.3 9.8 Lent sprout-

TW –N ST 

45*10
7
 

cfu/g 

67*10
7
 

cfu/g 

322 2.3 6.76 1.0 53.49 24.8 11.7 Lent sprout-

SW – ST 

> 10
6
 cfu/g > 10

6
 cfu/g. 335 2.5 6.81 1.0 49.69 31.8 8.2 Lent sprout-

SW –N ST 

TW=tap water 
(2)

ST=sterilized seeds 
(3)

NST=non-sterilized seeds 
(4)

SW=saline water 
(1)
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whole seeds flour. Total oxalate ranged from 0.99 

to 1.10 mg in sprouted Chickpea less than whole 

seeds (1.21mg) and ranged from 0.99 to 1.21 mg 

in Lentil sprouts less than whole seeds (1.32 mg). 

Moreover, alkaloids ranged from 1.99 mg to 4.21 

mg in Chickpea sprouts and from 0.75 mg to 2.52 

mg in Lentil sprouts which ware lower than both 

crop whole seeds (4.77 mg and 2.56 mg respec-

tively). Table (3). The Alkaloids, oxalate, tannins 

and phytic composition of germinated Chickpea 

and Lentil flour sample were Lower from that of 

raw dry seeds flour samples. However, the values 

were compared to other reports (Mbithi– Mwikya 

et al 2001 and Ibrahim et al 2002). Scientific stud-

ies have established that germination improve the 

nutritional quality of food products by reducing or 

eliminating the anti – nutrient composition of the 

food products (Oboh et al 2000; Mbithi–Mwikya 

et al 2001; Ibrahim et al 2002 and Ibrahim 2017). 

 

1-4- Effect on mineral composition of sprout 

flour 

 

 The mineral composition of Chickpea and Lentil 

sprout flour are shown in Table (4). The mineral 

composition showed that potassium (K) had the 

highest value in the non–sterilized seed sprouting 

using tap water which recorded the highest K and 

P values for both Chickpea (840 and 270 mg / kg) 

and Lentil (870 and 390 mg / kg) followed by steri-

lized seeds sprouting using saline water which 

amounted 660 and 260 mg / kg in Chickpea and 

850 and 370 mg in Lentil for both K and P values 

respectively. However the high intake of potassium 

has been reported to protect against increasing 

blood pressure and other cardiovascular risk (Lang 

Ford, 1983 and Cappuccio and McGregor, 

1991). 

 

 

 

 

 

Table 3. Effect of sprouting using saline water (NaCl 2000 ppm) on anti-nutritional conpounds of 

one day Chickpea (chick) and 2 day Lentil (Lent) sprout flour (g/100 g D.W) 

 

Phytic acid Total tannins Totol oxalate Alkaloids anti-nutritional conpounds 

Chickpea  

0.62 0.86 1.21 4.77 Whole Seeds 

0.03 0.44 1.10 3.02 Chick sprout-TW
(1)

 – ST
(2)

 

0.11 0.37 0.99 2.03 Chick sprout-TW –N ST
(3)

 

0.06 0.30 0.99 1.99 Chick sprout-SW
(4)

 – ST 

0.03 0.29 1.10 4.21 Chick sprout-SW –N ST 

Lentil  

0.86 1. 33 1.32 2.56 Whole Seeds 

0.09 0.62 1.21 2.43 Lent sprout-TW – ST 

0.58 1.05 0.99 1.11 Lent sprout-TW –N ST 

0.69 1.30 1.10 0.75 Lent sprout-SW – ST 

0.07 0.71 0.99 2.52 Lent sprout-SW –N ST 
(1)

TW=tap water
(2)

 ST=sterilized seeds 
(3)

NST=non-sterilized seeds 
(4)

SW=saline water 
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Table 4. Effect of sprouting using saline water (NaCl 2000 ppm) on minerals content of one day 

Chickpea (chick) and 2 day Lentil (Lent) sprout flour (mg/k g D.W) 

 

K Mg P Ca Minerals 

Chickpea  

620 150 250 270 Chick sprout-TW
(1)

 – ST
(2)

 

840 130 270 120 Chick sprout-TW –N ST
(3)

 

660 90 260 180 Chick sprout-SW
(4)

 – ST 

530 150 220 110 Chick sprout-SW –N ST 

Lentil  

590 110 221 120 Lent sprout-SW-ST – ST 

870 110 390 80 Lent sprout-TW –N ST 

850 95 370 120 Lent sprout-SW – ST 

430 110 280 67 Lent sprout-SW –N ST 
 (1)

TW=tap water 
(2)

ST=sterilized seeds 
(3)

NST=non-sterilized seeds 
(4)

SW=saline water 

 

 On the other hand, sprouting of non – sterilized 

seeds using tap water or saline water decreased 

calcium (Ca) level for both Chickpea and Lentil 

compared with using Sterilized seeds in sprouting 

process. It was observed in this study that using 

non-sterilized seeds with tap water or sterilized 

seeds with saline water for sprouting Chickpea and 

lentil improved K and P composition of the flour 

samples except in magnesium (Mg). Nutritionally 

the ratio of Ca / P of the flour samples range be-

tween 0.7 to 1.1 using sterilized Chickpea seeds 

for sprouting with saline water and tap water re-

spectively and range between 0.3 to 0.5 for Lentil 

sterilized seeds sprouting with both saline water 

and tap water respectively. However lower Ca / P 

values were obtained using non- sterilized seeds 

for sprouting Chickpea (0.5 to 0.44) and Lentil 

(0.24 and 0.21) using both saline water and tap 

water for sprouting respectively. This finding indi-

cated that Chickpea sprout flour sample using ster-

ilized seeds and tap water for sprouting process 

serve as good sources calcium and phosphorous, 

which are considered essential for bone and teeth 

formation and development in children. However, it 

is evident that food products containing a Ca/P 

ratio of > 1.0 is rated good while < 0.5 is rated poor 

(Nieman et al 1992). 

 

1-5- Effect on amino acid profile and nutritional 

quality of sprout flour 

 

 The amino acid profile and nutritional quality of 

Chickpea and Lentil sprout flour samples are pre-

sented in Tables (5) and (6). Data in Table (6) 

showed that glutamic acid was found to be the 

most abundant in Chickpea whole seeds flour (16-

17 g /100 g) and two sprouts flour (from non- steri-

lized seeds sprouting using saline water (16-25 g 

/100 g) sterilized seeds sprouting using tap water, 

(16.06g/100 g), followed by aspartic acid in the 

same whole seeds (11.53g/100g respectively) and 

both sprouts flour (10-22 and 10.08 g /100 g re-

spectively). Also glutamic acid followed by aspartic 

which recorded the higher composition in Lentil 

whole seeds flour (17.61 and 10.99 g /100 g re-

spectively) and in sprouts flour of sterilized seeds 

sprouting using saline water (17.82 and 10.84 g 

/100g respectively) (Table 5). On the other hand 

methionine was the least in both crop whole seeds 

and sprouts flour samples which ranged from 1.21 

to 2.07 g /100 g in Chickpea samples and from 

0.81 to 1.0 g /100 g in Lentil flour sample. The 

sprouting decreased the content of almost all the 

amino acids especially in tap water Chickpea and 

Lentil sprouts except proline in Chickpea and cys-

tine in non- sterilized Lentil seeds as compared 

with whole seeds. Moreover. Lentil sprouting in 

saline water for both sterilized and non- sterilized 

seeds in addition to non-sterilized Chickpea 

sprouting in saline water also decreased the con-

tent of the amino acids as compared with whole 

Chickpea and Lentil seeds except proline and cys-

tine in non-sterilized Chickpea sprouts. Opposite 

results were obtained in sterilized Lentil seeds 

sprouting in saline water. The sprouting increased 

the content of almost the amino acids in salted 

Lentil sprouts except therionin, aspartic acids, ser-

ine, proline and glycine.  
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Table 5. Effect of sprouting using saline water (NaCl 2000 ppm) on amino acids (AA) composition (g/100 g 

protein) of one day Chickpea (chick) and 2 days Lentil (lent) sprout flour 
 

LentSW 

– NST 

Lent  

SW – 

ST 

Lent 

TW –

NST 

Lent 

TW–

ST 

Whole 

seeds 

Chick 

SW – 

NST 

Chick  

SW 
(4)

 

– ST 

Chick 

TW – 

NST
(3)

 

Chick 

TW 
(1)

 

–ST
(2)

 

Whole 

seeds 

amino acids 

(AA)  

composition 

 Essential AA 

3.52 4.07 3.67 3.64 3.84 3.75 3.42 3.64 3.76 4.04 Isoleucine 

5.09 5.12 4.54 5.08 1.26 4.06 3.78 3.69 4.07 5.73 Valine 

6.06 7.50 6.75 6.18 7.26 6.38 5.67 5.72 6.37 7.04 Lysine 

6.13 7.13 6.48 6.38 7.10 6.60 6.30 6.66 6.76 7.26 Leucine 

4.52 5.04 4.58 4.49 4.88 5.22 4.77 5.00 5.30 5.90 Phenylalnin 

2.83 3.62 3.12 3.09 3.69 3.03 3.15 3.15 3.27 3.55 Therionin 

0.81 1.00 0.90 0.94 0.99 1.74 1.21 1.26 1.54 2.07 Methionin 

2.26 2.70 2.45 2.28 2.65 2.5 2.16 2.20 2.52 2.84 Histidin 

31.22 36.18 32.49 32.08 31.67 33.28 30.46 31.32 33.59 38.43 Total EAA 

 Non- Essential AA 

3.93 4.63 4.38 4.16 4.40 4.50 4.72 4.81 4.46 4.69 Alanine 

9.15 10.84 10.19 9.60 10.99 10.22 9.50 9.63 10.08 11.53 Aspartic 

acid 

3.71 4.87 3.91 4.26 5.00 3.57 4.14 4.09 4.24 4.15 Serine 

15.15 17.82 15.84 15.40 17.61 16.25 14.36 14.77 16.06 16.17 Giutamic 

acid 

3.93 3.99 3.87 3.25 4.16 4.01 7.11 6.98 3.93 3.77 Proline 

3.14 3.38 3.20 3.51 3.57 3.43 2.88 2.97 3.45 3.55 Giycine 

1.63 1.29 2.01 0.97 1.15 3.34 1.30 1.44 1.63 2.40 Cystine 

3.20 3.46 3.32 3.22 3.41 3.16 2.83 3.01 3.18 3.22 Tyrosine 

7.35 8.54 7.50 7.55 8.21 7.76 6.53 6.35 8.18 8.79 Arginine 

51.19 58.82 54.22 51.92 58.5 56.24 53.37 54.05 55.21 58.27 Totol NEAA 

82.41 95.00 86.71 84.00 90.17 89.52 83.83 85.37 88.8 96.7 Totol AA 
(1)

TW=tap water 
(2)

ST=sterilized seeds 
(3)

NST=non-sterilized seeds 
(4)

SW=saline water 

 

 The results of nutritional quality of Chickpea 

and Lentil seeds and their sprouts flour are pre-

sented in Table (6). Percentage of total essential 

amino acid including histidine and arginine record-

ed the highest values in all Lentil sprouts com-

pared with Lentil whole dry seeds. Opposite results 

were obtained with Chickpea sprouts compared 

with Chickpea whole dry seeds. The percentage of 

total essential amino acid to total amino acid 

(TEAA / TAA %) showed also that Lentil sprouts 

had the higher values than Lentil dry seeds but 

opposite results was obtained for Chickpea 

sprouts. On the other hand the percentage of total 

non- essential amino acid to total amino acid 

(TNEAA/TAA%) showed the that Chickpea sprouts 

had the highest values (62.2 to 63.7%) compared 

with Chickpea dry seeds value (60.3%). In Lentil 

sprouts data showed that only sprouting non- steri-

lized seeds using tap water increased 

TNEAA/TAA% (62.5%) than dry Lentil seeds 

(62.3%) and also decreased TEAA/ TNEAA% 

(59.9%) than dry seeds (60.5%). Moreover, all 

Chickpea sprouts decreased TEAA/ TNEAA values 

(57.1% to 60.8%) than dry Chickpea seeds 

(66.0%) (Table 6). Chickpea and Lentil grains and 

sprouts showed higher EAA/TAA% ratio higher 

than 36.3%. These values are above the value of 

26% for ideal protein food for children and 11% for 

adult (FAO, WHO, UNU, 1985). Similar Chickpea 

data were obtained by Ibrahim (2017). The aro-

matic amino acid (ArAA), total acidic amino acid 

(TAAA) and basic amino acids (TBAA) showed 

lower values in Chickpea and Lentil sprouts com-

pared with dry seeds except Lentil sprouts using 

sterilized seeds germinated in saline water (Table, 

6). Total sulphur amino acids (TSAA) values were 

decreased in Chickpea sprouts except sprouts 

from non – sterilized seeds germinated in saline 

water, while the values in Lentil sprouts except 

sprouts germinated in tap water using sterilized 

seeds as compared with dry seeds of both Chick-

pea and Lentil.  
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 These results were regarded to the value of 

Cystine amino acid as shown in CYS/ TSAA % 

ratio in Table (6). Cystine is not an essential amino 

acid but can be synthesized from methionine, thus 

Cystine in a diet can be ''spare'' methionine. The 

values of protein efficiency ratio (PER) of Chickpea 

and Lentil seeds and their sprouts flour samples 

were between 2.0 in non- sterilized Lentil seeds 

sprouts using saline water to 2.5 in chickpea dry 

seeds flour (Table 6). In general Chickpea flour 

PER recorded the highest levels in seeds and tap 

water sprouts flour than the  same Lentil flour – in 

addition to non- sterilized seed sprouts using sa-

line water Round. Opposite results in sterilized 

seeds sprouting in saline water which recorded 

higher PER in Lentil (2.4) than similar in Chickpea 

(2.2) (Table 6). These increment in Lentil can ex-

plained by the increment in leucine and tyrosine 

amino acid composition (Table 5). However , the 

PER in both Chickpea and Lentil seeds and their 

sprouts flour were lower than 2.88 which was rec-

orded in whole hen's egg (Paul et al 1976) and 2.5 

that found in reference casein (Oyarekua and 

Eleyinmi, 2004), but they were higher than rec-

orded in cowpea (1.21), pigeon pea (1.82) 

(Salunkhe and Kadam 1989). milletogi (1.62) 

(Oyarekua and Eleyinmi, 2004). 

 

 

Table 6. Effect of sprouting using saline water (NaCl2000ppm) on Nutritional quality of one dey Chickpea 2 

day Lentil (Lent) sprout  

 
 

Lent–

SW – 

NST 

Lent – 

SW 
(4)

 – 

ST 

Lent 

TW – 

NST
(3)

 

Lent 

TW 
(1)

 –

ST
(2)

 

Whole 

seeds 

Chick 

SW – 

NST 

Chick  

SW 
(4)

 – 

ST 

Chick 

TW – 

NST
(3)

 

Chick 

TW 
(1)

 –

ST
(2)

 

Whole 

seeds 

amino acids (AA) 

composition 

49.54 49.92 48.94 58.34 47.16 48.63 46.70 46.70 49.87 51.76 TEAA+HiST+ARG 

/TAA%  

37.88 38.08 37.46 38.19 35.12 37.17 36.33 36.68 37.82 39.75 TEAA /TAA % 

62.11 61.91 62.53 61.80 64.87 62.82 63.66 63.31 62.17 60.25 TNEAA / TAA % 

2.44 2.29 2.91 1.91 2.14 5.08 2.51 2.7 3.17 4.47 TSAA(METH+CYS) 

7.72 8.5 7.8 7.71 8.29 8.38 7.6 8.01 8.48 9.12 ARAA(PHEN+TYR) 

60.98 61.50 59.92 61.78 54.13 59.17 57.07 57.91 60.84 65.95 TEAA / TNEAA 

66.80 56.33 69.07 50.78 53.73 65.74 51.79 53.33 51.41 53.69 CYS / TSAA % 

24.3 28.66 26.03 25.00 28.6 26.47 23.86 24.4 26.81 27.7 TAAA (ASP+GiUT) 

31.41 16.04 14.25 13.73 15.47 14.14 13.2 12.07 14.55 15.83 TBAA(ARG + LYS) 

1.74 1.75 1.76 1.75 1.84 1.76 1.84 1.82 1.79 1.79 LEU / lSOlE 

1.81 2.26 1.96 1.51 2.24 2.02 2.8 2.99 2.09 2.32 PER 

74.02 86.64 77.59 77.03 71.38 84.19 75.33 77.32 84.24 97.75 EAA % 

68.98 82.74 72.87 72.27 66.10 80.07 70.40 72.57 80.12 94.85 BV % 

23.54 21.49 19.63 23.65 17.99 18.86 16.72 17.17 19.04 17.89 Natritiomlindex 

(1)TW=tap water (2)ST=sterilized seeds (3)NST=non-sterilized seeds (4)SW=saline water 

 

 Chickpea sprouts in both tap water and saline 

water decreased essential amino acid index (EAAI) 

to 75.3-84.2% compared with whole dry seeds 

(97.7%) while opposite results was obtained with 

lentil sprouts which increased EAAI (74-86.6%) 

than whole Lentil seeds (71.4%) (Table 6). How-

ever, EAAI of Chickpea seeds flour had the highest 

value than Lentil seeds flour. Moreover the EAAI of 

both Chickpea and Lentil seeds and their sprouts 

were useful for food. Since their values are higher 

than 70% and around 80% (Oser, 1959) while, 

Chickpea seeds flour showed good nutritional 

quality since the EAAI is above 90% as reported 

by Oser (1959). These vesults show that con-

sumption of wheat flour alone in bakery food are in 

adequate (EAAI less than 70% as reported by Ib-

rahim (2017) without complement with other pro-

tein – based flours (as Chickpea and Lentil seeds 

and sprouts in these results which recorded 74% 

to 97% EAAI (Table 6)), to meet the nutritional 

needs of consumers for bakery products. It is well 

known that a protein – based food nutritional is of 

good nutritional quality when it is biological values 

(BV) is high (70% to 100%) (Oser, 1959). BV ex-
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hibited the highest percentage in Chickpea seeds 

(94.8%) and their sprouts flour (between 70.4% to 

80.1%) than Lentil seeds (66.1%) and their sprouts 

(between 69% to 82.7%). BV obtained from Lentil 

seeds (66.1%) and non-sterilized Lentil seed 

sprouting in saline water (69%) was in agreement 

with the good nutritional quality (70 to 100%) for 

flour, protein (Oser, 1959). From the present study, 

the flour of Chickpea seeds (BV=94.8%) and its 

sprouts especial sterilized seeds sprouting in tap 

water or non- sterilized seeds sprouting in saline 

water (BV-80.1%) in addition to Lentil sterilized 

seeds sprouting in saline water (BV=82.7%) is 

recommended for supplementation with cereals 

flour for bakery products to increase its protein 

quality. The study also observed that the BV and 

EAAI values were generally high in Chickpea flour 

and these could be attributed to the fact that 

Chickpea is high in protein content compared with 

Lentil. Similar results with Chickpea flour was ob-

tained by Ibrahim (2017). Concerning nutritional 

index (NI), data in Table 6 showed that Chickpea 

and Lentil dry seeds in addition to Chickpea steri-

lized seed sprouts in salin water and non- sterilized 

sprouts in tap water flour recorded the lowest nutri-

tional index NI (less -than 18%). In contrast, the 

highest NI was obtained in Lentil sprouts using tap 

water (19.6 to 23.6%) and using saline water (21.5 

to 23.5%) followed by Chickpea sterilized seed 

sprouts in tap water (19%) and non- sterilized 

sprouts in saline water (18.9%).  
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 زــــــــــــــــالموجـ

  
استخدمت بذور الحمص والعدس لدراسة تاثير   

التنبيت باستخدام الماء المممح عمى صفات النبت 
وتحميل المكونات والطاقة والعناصر الغذائية ومضادات 
التغذية واالحماض االمنيية فى النبت مقارنة بالبذور او 

الدراسة فى معمل  هالنبت فى ماء الصنبور واجريت هذ
 –كمية الزراعة  –الزراعة العضوية بقسم البساتين 

جامعة عبن شمس والتحميالت الكيمائية تم تقديرها 
بالمركز االقميمى لالغذية واالعالف واظهرت نتائج 
البحث ان التركيز المرتفع من المموحة الكثر من 

جزء فى المميون من كموريد الصوديوم ادى الى  2222
ول الجذير فى نبت الحمص والعدس كما ظهر تقميل ط

انخفاض محتوى النبت من الرطوبة والكربوهيدرات 
باستخدام البذور المعقمة النابتة فى ماء الصنبور أو 
البذور غير المعقمة النابتة فى الماء المممح مما ادى 
الى تقميل الحمل الميكروبى لكل من بكتريا القولون 

ن نبت الحمص ـــــم ى كلــــــــة فــــوبكتريا القولون النموذجي
المعامالت ايضا الى زيادة  هوالعدس كما ادت هذ

محتوى البروتين والطاقة مقارنة بالمعامالت االخرى او 
بالبذور الجافة ومن ناحية اخرى ادت عممية التنبيت 
الى انخفاض مركبات مضادات التغذية مقارنة بالبذور 

دة فى حمض الفيتك الجافة وكان االنخفاض اكثر ش
من العناصرالغذائية الذى  تم تقدير كليمية التانينات و 

اظهرت زيادة الكالسيوم والفوسفور فى نبت بذور 
الحمص المعقمة باستخدام ماء الصنبور كما تم ايضا 
تقدير االحماض االمنيية والتى اظهرت نتائجة ان نبت 
العدس وخاصة من البذور المعقمة باستخدام الماء 

يى نمممح اعطت اعمى محتوى من الحمض االميال
واظهر نبت الحمص  ،الميسين مقارنة بالبذور الجافة

الناتج من البذور غير المعقمة باستخدام الماء المممح 
اعمى محتوى من األحماض االمنيية الكبريتية 

السستين( ومن خالصة هذة النتائج يمكن  -)الميثونين
رفع القيمة الغذائية التوصية باجراء عممية التنبيت ل

من بذور الحمص  تقميل مركبات مضادات التغذية لكلو 
 .والعدس

 

المموحة، حمص، عدس، عممية الكممات الدالة: 
 التنبيت، تحميل المكونات، االحماض االمنيية
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