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ABSTRACT 
 Sweet lupine (L) and chickpea (C) flour, protein concentrate 

(PC), protein isolate (PI) and fibrous residue (FR) have been 
examined for their properties and used in making yoghurt. The 
chemical analysis showed higher protein content for sweet lupine 
(88.32 and 64.52% for PI and PC, respectively) than chickpea (83.02 
and 57.49% for PI and PC, respectively). Similar order has been 
noticed for protein solubility using different solvents. The crude fiber 
content was higher in chickpea (7.32 and 0.32% for PC and PI, 
respectively) than lupine (4.20 and 0.18 for PC and PI, respectively). 

The sensory evaluation revealed an improvement in the color, 
texture and appearance of yoghurt made using 0.25% CPC. 
Moreover, CPI improved the color, odor, texture and appearance at 
0.25 and 0.50%. The different concentrations of LFR and CFR 
improved the color, texture and appearance. The microbiological 
analysis showed prospective results with using different 
concentrations of LPC, CPC, LPI and CPI. Where, the total bacterial 
count was decreased except for 0.25% LPC, The yeast and mould 
content was decreased as well except for 0.25% CPC. In all the tested 
samples, the coliform group was not detected. 
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INTROUCTION 
 Leguminous seeds are the most important protein sources for human 
nutrition, since leguminous seeds flour and their derivatives have been widely 
used by authors and scientists in industry to enhance the food product quality. 
The legume seeds are generally characterized by a relatively high content of 
protein which ranged between 20 to 40% (Hussein, 1999). The importance of 
legume seeds may due to the considerable amount of amino acids content. The 
chemical composition for lupine and chickpea flour have been widely 
investigated through several studies. Millan et al. (1995) reported that lupine 
flour contained 7.7, 44.60, 2.1, 4.2 and 8.2 %, from the previous components, 
respectively. Mohamed and Duarte (1995) found that lupine flour contained 
38% protein, 10% lipids and 4% ash. Sobihah (1998) reported that the total 
protein, N P N, ash, fat, total carbohydrate and crude fiber for lupine seed 
flour were as follows; 42.24, 1.19, 3.99, 11.14, 38.0 and 4.45%, respectively. 
In another study, Hussein (1999) found that the chemical composition of three 
lupine seed varieties ranged from 33.7-40.78% protein, 10.03-11.98% oil, 2.1-
3.8% ash and 45.5-51.82% carbohydrate. Whereas, Youssef (1999) showed 
that contents of Lupinus termis from protein, fat, ash, carbohydrate and 
moisture were 44.63, 14.46, 3.26, 37.65 and 8.02%, respectively. Also, El-
Naggar (1997) showed that defatted lupine seed flour contained fat, protein, 
carbohydrate, crude fiber and ash as 1.42, 48.5, 28.06, 18.57 and 3.45%, 
respectively.   

Bencini (1986) stated that raw chickpea flour contained moisture, 
protein, oil, ash, fiber and total carbohydrate about 7.4, 21.37, 7.17, 2.98, 2.16 
and 58.98%, respectively. In the same while, Metry et al. (2003) mentioned 
that the mean values of protein, ether extract, carbohydrate, crude fiber and 
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ash for chickpea were 23.82, 5.12, 54.74, 12.65 and 6.72%, respectively. 
Compared with sweet lupine, the chemical composition of raw seeds was 
protein 38.95%, ether extract 11.84%, carbohydrate 36.62%, crude fiber 
11.08% and ash 4.83%. 

The alkaline extraction and subsequent precipitation of the proteins at 
the isoelectric point is the most common way to prepare protein isolates in 
food industry. The low cost of the chemicals and relative simplicity of the 
apparatus required, make this option advantageous as compared to other 
producers such as the separation of proteins by ultrafiltration membrane 
(Berot and Davin, 1996). 

The functionality of protein influences the physical characteristics, 
food quality and sensory properties of food, in which they are incorporated. 
Therefore, studying the functional properties of protein concentrates and 
isolates are essential in order to monitor their effectively in food products. 
Protein solubility, water holding capacity and fat binding ability are some of 
the major functional properties of protein that strongly affect their utilization 
(Lee et al., 1987 and Hung and Zayas, 1992). 

The use of legume or their protein concentrate or isolate powders find 
an increasing application in the manufacturing of dairy products. This may be 
due to their low cost, functional advantages and medical effects (Al-Zaid et 
al., 1991; and Eskander and Jun, 1995). Metry et al. (2003) showed that 
skim milk powder could be replaced with chickpea flour, protein concentrate 
or isolate powder up to 3% and sweet lupine flour, protein concentrate or 
isolate powder by 1% in order to produce ice-cream with good flavor, texture 
and melting quality.    

In this research, the chemical composition and microbiological quality 
of sweet lupine and chickpea flour, protein isolate, concentrate and fibrous 
residue were investigated. The applied part had been fulfilled to increase the 
nutritional value of yoghurt, using sweet lupine and chickpea protein 
derivatives. 

 
MATERIALS AND METHODS 
Materials: 
 Fresh buffalo milk was obtained from a private farm to prepare the 
yoghurt. Sweet lupine (L) and chickpea (C) seeds were purchased from local 
markets. 
Methods: 
1. Preparation of sweet lupine, chickpea flour and their derivatives: 
(a) Sweet lupine flour (Lupinus termis) and chickpea flour (Cicer arietimum) 

were prepared according to Hung and Nithianandan (1993), the seeds 
were washed and air dried at 35-40ºC for 3 days. Then, they were ground 
using blender and stored in refrigerator until used. 

(b) Preparation of protein isolate (PI) and protein concentrate (PC) and fibrous 
residue (FR) are presented in Figure (1).     

2. Chemical analysis: 
 Legume flours (sweet lupine and chickpea) and their derivatives were 
chemically analyzed (moisture, ash, crude protein, ether extract and crude 
fiber) according to A.O.A.C. (1995). While, hydrolysable carbohydrate was 
determined as glucose according to Smith (1969). Protein solubility of PC and 
PI for lupine and chickpea was estimated in different solvents according to El-
Adawy (1986) and in sodium chloride by concentration procedure according 
to King et al. (1985). 
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Legumes seeds 

| 

Soaking in 0.5% NaHCO3/ 8h, Blanched in boiling tap water (15min) and cooled 

| 

Dehulling, grinding, mixing using blender/5min, drying to get flour  

and added water (10:1 v/v) 

| 

__________________________________________________ 
              |                         | 

 Adding NaOH (0.1N)     Adding HCl (0.1N) 

 until pH 9-10, stirred/30min,   until pH 3-4, stirred/30min, 

 Filtration          Filtration 

    |       | 

           ____________________                                                                 ____________________ 

          |                                      |                                                              |                                      | 

Supernatent                       Precipitate                              Supernatent                           precipitate          

HCl (pH 3-4)  washing with water                             washing with water 

           |       |              | 

Coagulation in  Drying (60oC)                  Drying (60oC) 

water bath 50oC,            (Fibrous Residue-FR)                                              (Protein Concentrate-PC) 

filtration 

___________________________________ 

   |                                                                   | 

Supernatent                   precipitate (washing, Drying 60oC) 

             (Protein Isolate-PI)         
 

Figure 1: Diagram illustrates the preparation of legumes flour, protein concentrate, protein isolate 

and fibrous residue. 
 

3. Preparation of Yoghurt: 
 Buffalo milk was heated in water bath at 90

o
C / 15 min before cooling 

to approximately 45
o
C. The milk was inoculated with 2% yoghurt starter (S. 

thermophilus: L. delbreuckii ssp, 1:1). The inoculated milk was mixed with 
0.25, 0.50 or 0.75% (W/V) of lupine or chickpea protein concentrates or 
isolates, and thoroughly homogenated and then filled in plastic containers and 
kept in thermostatically controlled incubator at 42

o
C until complete 

coagulation.  
4. Sensory evaluation of yoghurt fortified with legumes and their 

derivatives: 
 The sensory evaluation of yoghurt fortified with sweet lupine and 
chickpea derivatives; PI, PC and FR were carried out by 10 panelists from the 
staff members at the Food Technol. Res. Inst., Agric. Res. Center, Giza, 
Egypt. Using evaluation scheme proposed by Saldamli et al. (1991). 
Statistical analysis of data was carried out according to the procedure 
described by Snedecor and Cochran (1973) and Gomiz and Gomez (1984). 
5. Microbiological evaluation of yoghurt with legumes derivatives: 
 The resultant fresh yoghurt fortified with sweet lupine and chickpea 
(PI and PC) were microbiologically examined for total bacterial count (TBC), 
yeast and mould and coliform group as described in Difco (1985).   
 
RESULTS AND DISCUSSION 
1. Chemical composition of legumes and their derivatives: 
 Chemical composition of sweet lupine (L) and chickpea (C) and its 
derivatives on dry weight basis are recorded in Table (1). The results indicated 
that the crude protein content was high in the protein concentrates, it amounted 
to 64.52% in L and 57.49% in C, compared with dried flour (38.95%, 23.82, 
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respectively). Moreover, the protein content in protein isolates was the highest 
for L and C being88.32% and 83.02%, respectively. Higher content of crude 
fiber was observed in L and C flour (11.08 and 12.65, respectively, followed 
by PC and finally by PI. The order for crude fiber was C>L. 
 
Table (1): Chemical composition % for sweet lupine (L), chickpea flour 

(C)and their derivatives (Protein concentrate and protein 
isolates) on dry weight basis 

Constituents 
Flour Protein concentrate Protein isolate 

L C L C L C 

Moisture 6.88 5.98 8.54 8.17 5.62 6.86 

Ash  4.83 6.72 3.64 3.22 2.81 4.15 

Crude protein 38.95 23.82 64.52 57.49 88.32 83.02 

Ether extract 11.84 5.12 3.00 4.35 0.98 1.35 

Total hydrolysable carbohydrate 36.62 54.74 19.02 25.45 3.35 6.93 

Crude fiber 11.08 12.65 4.20 7.32 0.18 0.32 
 

These data are in agreement with Luck et al. (1995) who found 79.1 % 
protein on dry matter for lupine protein isolate. Millan et al. (1995) found that 
the lupine protein isolate contained moisture, protein, lipid, carbohydrate, 
crude fiber and ash as 4.98, 80.69, 3.39, 0.36, 0.36 and 3.58 %, respectively.  
2. Protein solubility of legumes protein: 
 Protein solubility of lupine and chickpea as flour, protein concentrate 
and protein isolate were investigated using different solvents (Table 2). Protein 
solubility was higher for all the experiments when NaOH 0.1M was used, 
followed by KCl, NaCl and finally by distilled water . This may be due to that 
water extracted only albumins, while both sodium and potassium chloride 
solubilized albumins and globulins and other fractions, such as prolamin and 
glutelins. Protein solubility was in the following descending order 
lupine>chickpea, and also PI>PC>legume flour. 
 
Table (2): Protein solubility of flour, protein concentrates (PC) and 

isolates (PI) of lupine and chickpea (g/100g protein) 
Solvents Lupine Chickpea 

Flour  PC PI Flour  PC PI 

Distilled water 
NaCl    0.1M 
KCl      0.1M 
NaOH  0.1M 

17.00 
33.52 
36.08 
39.22 

20.52 
44.73 
52.87 
60.54 

29.80 
61.33 
65.24 
73.62 

15.52 
30.22 
31.84 
37.25 

18.44 
37.55 
38.27 
43.95 

27.82 
58.32 
60.04 
69.37 

 
3. Sensory evaluation of yoghurt fortified with legumes and their 

derivatives: 
 Sensory evaluation of yoghurt fortified with different concentrations 
from sweet lupine and chickpea protein concentrate is presented in Table (3). 
Sweet lupine (LPC) showed effect in the yoghurt properties at different 
concentrations compared to control. 0.25 and 0.50% are better than 0.75% 
LPC, while 0.25% LPC showed non-significant changes compared with 
control but 0.5% LPC showed increase significant in texture and appearance. 

On the other hand, chickpea protein concentrate (CPC) improved the 
color, texture and appearance at 0.25 compared with control. CPC as well 
showed effect in the texture at 0.25 and 0.75%, and the appearance at 0.25% 
only. The treatments with legumes derivatives seem to have a greater effect on 
the texture to be more firm. It is obvious that legumes derivatives -especially 
CPC- improved color, texture and appearance at 0.25%. 
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Table (3): Sensory evaluation of yoghurt fortified with different concentrations 
of sweet lupine LPC and chickpea protein concentrate CPC 

Treatment Color Taste Odor Texture Appearance 

Control 8.4±0.52 8.7±0.71 8.8±0.63 8.5±0.71 8.3±0.67 

LPC 

0.25% 

0.50% 

       0.75% 

LSD (p<0.05) 

 

8.2±0.99* 

8.1±1.25* 

7.8±1.16*** 

0.57 

 

8.3±1.23* 

7.9±1.77* 

7.4±1.87** 

0.56 

 

8.3±0.82* 

8.4±1.43* 

7.5±1.43** 

0.55 

 

8.7±0.67* 

8.9±1.10** 

8.7±1.11* 

0.16 

 

8.6±0.52* 

8.7±1.01*** 

8.0±1.05* 

0.32 

CPC  

       0.25% 

0.50% 

0.75% 

LSD (p<0.05) 

 

9.1±0.47*** 

8.6±0.71* 

8.4±1.26* 

0.33 

 

8.3±0.87* 

7.8±1.12** 

7.8±1.80** 

0.44 

 

8.9±0.74* 

8.2±1.03** 

8.1±1.29** 

0.41 

 

9.1±0.70*** 

8.6±0.69* 

8.8±1.03*** 

0.26 

 

8.8±0.63*** 

8.5±0.71* 

8.2±1.03* 

0.26 

The values are mean of 10 panelists (± SD). 
* Non-significant       ** Decrease significant  *** Increase significant 
 

The sensory evaluation of yoghurt fortified with protein isolate showed 
an enhancement for the organoleptic properties when using 0.25%, 0.5% and 
0.75% in case of (LPI) or CPI compared to control. Sweet lupine protein 
isolate LPI showed an effect (Table 4) on the yoghurt texture at different 
concentrations compared to control. Only 0.25% LPI improved the yoghurt 
color and appearance. While, LPI improved the yoghurt color and appearance 
at 0.25 and 0.50%. In the same table, chickpea protein isolate CPI improved 
the color and appearance at 0.25 and 0.50% and the texture at 0.75% 
compared to control. 

Sweet lupine fibrous residue after isolated protein (LFR) showed effect    
(Table 5) on the yoghurt color, texture and appearance at different 
concentrations compared to control. 0.25% LFR improved the taste of yoghurt 
but non significant compared with control. 

On the same trend, chickpea fibrous residue CFR improved the texture, 
appearance and color at different concentrations compared to control. At 
0.75% CFR, the panelist started to detect taste improvement. 0.25% CFR 
enhanced the yoghurt odor. 
 
Table (4): Sensory evaluation of yoghurt fortified with different concentrations 

of sweet lupine LPI and chickpea protein isolate CPI 
Treatment Color Taste Odor Texture Appearance 

Control 8.4±0.52 8.7±0.71 8.8±0.63 8.5±0.71 8.3±0.67 

LPI 
0.25% 
0.50% 
0.75% 

LSD (p<0.05) 

 
9.1±0.67*** 
8.8±0.97*** 

8.1±1.10* 
0.44 

 
8.2±1.09* 
8.0±1.27* 

7.1±1.39** 
0.67 

 
8.7±0.79* 
8.3±0.95* 

7.7±1.06** 
0.50 

 
8.9±0.77* 

9.0±0.94*** 
8.8±0.79* 

0.22 

 
8.8±0.79*** 

8.5±1.08* 
8.1±1.10* 

0.30 

CPI  
     0.25% 

0.50% 
0.75% 

LSD (p<0.05) 

 
9.2±0.57 
8.8±0.63 
8.4±1.26 

0.38 

 
    8.9±6.0 

8.3±0.87 
7.7±1.22 

0.53 

 
9.0±0.47 
8.9±0.73 
8.0±0.94 

0.46 

 
8.8±0.63* 
8.8±0.93* 

9.1±0.74*** 
0.25 

 
9.1±0.32*** 
8.8±0.79*** 

8.5±0.53* 
0.35 

The values are mean of 10 panelists (±SD). 
* Non-significant  ** Decrease significant  *** Increase significant 
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Table (5): Sensory evaluation of yoghurt fortified with different concentrations 
of lupine LFR and chickpea fibrous residue CFR after isolated 
protein 

Treatment Color Taste Odor Texture Appearance 

Control 8.4±0.52 8.7±0.71 8.8±0.63 8.5±0.71 8.3±0.67 

LFR 
0.25% 
0.50% 
0.75% 

LSD (p<0.05) 

 
9.2±0.63*** 

8.9±0.95* 
8.9±0.68* 

0.33 

 
8.9±1.05* 
8.4±1.01* 
7.9±1.11* 

0.39 

 
8.8±0.83* 
8.8±1.03* 
8.6±1.17* 

0.11 

 
8.7±1.06* 

8.9±1.10*** 
9.2±0.62*** 

0.30 

 
8.8±0.92*** 

8.7±0.82* 
8.9±0.32*** 

0.26 

CFR  
0.25% 
0.50% 
0.75% 

LSD (p<0.05) 

 
9.0±1.03*** 

8.5±1.06* 
8.7±1.14* 

0.26 

 
7.8±1.09* 
8.2±1.32* 
8.9±1.09* 

0.50 

 
8.9±0.74* 
8.6±1.07* 
8.7±1.16* 

0.13 

 
8.9±0.88*** 

8.8±1.03* 
9.5±0.71*** 

0.42 

 
8.6±0.70* 

8.9±0.57*** 
9.5±0.71*** 

0.51 

The values are mean of 10 panelists (±SD). 
* Non-significant  ** Decrease significant  *** Increase significant 
 
4. Microbiological quality of yoghurt with legumes derivatives: 

The microbiological analysis proved that yoghurt produced using flour 
(Table 6) increased the total bacterial count 101% by lupine protein 
concentrate (LPC) (0.25%). In the same while, CPC (0.25%) concentration 
increased the yeast and mould by 103% compared to control. All the 
concentrations of LPC and CPC showed no coli group. This may be due to the 
effect of heat treatment of milk mixes. 
  
Table (6): Microbiological analysis of yoghurt produced with using sweet 

lupine LPC and chickpea protein concentrate CPC 
Treatment Total bacterial 

count (cfu/g) 
Yeast and 

Mould(cfu/g) 
Coli form 

group(cfu/g) 
Control 

LPC   
0.25% 
0.50% 
0.75% 

CPC     
0.25% 
0.50% 
0.75% 

9000 
 

9100 
8800 
8600 

 
8700 
8400 
8100 

3200 
 

2000 
1500 
1100 

 
3300 
3100 
2900 

ND 
 

ND 
ND 
ND 

 
ND 
ND 
ND 

cfu= colony forming unit   ND= Non detected  
 
The microbiological analysis proved that yoghurt produced by 

different concentrations from protein isolates (Table 7) had less counts for  
yeast and mould and total bacterial count at the different concentrations of LPI 
and CPI. All of the concentrations of LPI and CPI showed no coli group, and 
that may be due to the milk heat treatment. 
 The present work showed the high quality of protein  isolate of sweet lupine 
and chickpea. For their also high solubility and safety , it was recommended  using 
them in yoghurt industry as additives at the rate of  0.25 or 0.50% according to the 
requirements 
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Table (7): Microbiological analysis of yoghurt produced with using sweet 
lupine LPI and chickpea protein isolate CPI 

Treatment Total 
count(cfu/g) 

Yeast and 
Mould(cfu/g) 

Coli form group 
(cfu/g) 

Control 
LPI    

  0.25% 
  0.50% 
  0.75% 

CPI      
      0.25% 

0.50% 
0.75% 

9000 
 

8400 
8100 
7900 

 
8300 
8000 
7400 

3200 
 

2500 
2100 
1800 

 
2300 
1900 
1700 

ND 
 

ND 
ND 
ND 

 
ND 
ND 
ND 

cfu= colony forming unit   ND= Non detected  
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 ستخدام دقيق الترمس الحلو ودقيق الحمص ومشتقاتهماإمنتج ب يوجورتتحضير و تقييم 

 
 عماد صبري شاكر** -اسحق مراد الحديدي*  -اشرف ابراهيم نجيب* 

 مصر. –جيزة  –مركز البحوث الزراعية  –* معهد بحوث تكنولوجيا الاغذية  
 مصر. –المنيا -المنيا  جامعة –كلية زراعة المنيا  –** قسم الكيمياء الزراعية 

 
الغذائيتة تتم علت  ن تاق واستك وذلت   الصتناعاتإستخدام دقيق بذور البقوليات ومشتتقاتها ىت   

. درستت ختواد دقيتق التترمح الحلتو ودقيتق الحمتد والبتروتي  المركتز القيمة الغذائية للمنتت  لرىك 
 .د لصناعة اليوجورتللب  المع إضاىتهموبقايا الألياف لكلاهما ودرح  المعزولوالبروتي  
نستبة  المعزولتةكا  المحتوى البروتين  أعل  للترمح الحلو ع  الحمد وكتا  لبروتيناتهمتا  

أعل  ع  بروتيناتهما المركزة. ذوبا  البروتي  ى  مذيبات عديدة أظهرت إرتفتا  نستبة ذوبتا  بتروتي  
التتة بروتينتتات الحمتتد. عتت  بروتينتتم المركتتز وإنخفتتال نستتبة التتذوبا  ىتت  ح المعتتزولالتتترمح الحلتتو 

وأنخفال المحتتوى ىت   المعزولمحتوى الألياف الخام كا  أعل  ى  بروتي  الحمد المركز عنم ى  
 بروتينات الترمح الحلو.

بإستتخدام  العتام تحس  اللو  والقوام والمظهتر اليوجورتتقييم الخواد الحسية لمنت  اظهر   
. إستتخدام تركيتزات معتزولروتي  حمتد ,.% بت25,. أو 52,.% بروتي  حمتد مركتز وكتذل  52

 .لليوجورتالعام مختلفة م  بقايا ألياف الترمح الحلو أو الحمد حسنت م  اللو  والقوام والمظهر 
بإستخدام تركيزات مختلفة مت   للبكتريا ىي المنت  إنخفال العدد الكل  اظهرت النتائ  ايضاً  

,.% بتروتي  التتترمح مركتتز. 52دا بأستتتخدام عت المعزولتتةبروتينتات التتترمح أو الحمتد المركتتزة أو 
,.% بتتروتي  الحمتتد المركتتز. ىتت  كتتل العينتتات 52وكتتذل  قلتتت الخمتتائر والف ريتتات عتتدا بإستتتخدام 

 المختبرة وكذل  للكنترول لم تظهر ميكروبات القولو .   


