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ABSTRACT 
 

Protein concentrate was prepared from loofa seeds and used with levels of 
5,10,15,20 and 25 % to supplement carrot jams with protein to increase the nutritional 
value.  

The chemical composition of loofa seeds and its protein concentrate were 
evaluated. The obtained results indicated that the loofa seeds and its protein 
concentrate contained high amounts of protein , which were 32.06 and 74.83 % (on 
DWB), respectively. The essential amino acids index (EAAI), biological value (BV) and 
protein efficiency ratio (PER) were calculated and compared with FAO/WHO/UNU 
(1985) pattern. Functional properties of protein in loofa seeds protein concentrate 
(L.S.P.C) were evaluated. The chemical composition of prepared carrot jam was 
studied. The contents of protein and energy values (K. cal./100 g sample) were 
increased due to increasing of (L.S.P.C) levels. Meanwhile, fat and carbohydrates 
were decreased.  

Increasing the level of protein concentrate from loofa seeds at levels 5 -25 % 
caused to increase the essential amino acids, especially sulpher amino acids. 

Sensory evaluation of tested carrot jam enriched with different levels of 
(L.S.P.C) showed greater sensory quality and preference.  
Keywords: loofa (Luffa aegyptiaca) seeds, protein concentrate,chemical   

composition, amino acids and supplementation. 

 
INTRODUCTION 

 
There are a promising increase in plantation of loofa (Luffa aegyptiaca) 

in Egypt because of its profitable over run from the sponge and the seeds 
which showed higher protein content. 

The total yield production from loofa fruits and seeds in Egypt are 
shown in Table (1).The data indicate that the total annual production of loofa 
fruit was about 18000 loofa produced from feddan (Ministry of Agriculture and 
Land Reclamation, 2010).                     
 
Table 1: Total area and yield of loofa fruit in Egypt 

Items Data 

Total area (feddans) 109000 

Yield (loofa fruit/feddan) 18000 

Yield of seeds (g/loofa) 20 - 30 

Weight of seeds (g/loofa) 13.95 

Percentage of hulls (%) 30.30 

Percentage of kernel (%) 69.70 
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The previous research showed considerable amount of protein isolate 
and protein concentrate of loofa seeds , which may substitute the animal 
protein, which cannot full fill the requirements of protein  needed due to 
population expansion.   

The yield of seeds from the fruit was 33.5 %, while the kernel was 
found to possess 50% of the seed weight. The protein and fat contents of the 
kernel were 39 % and 44 %, respectively (Kamel and Blackman , 1982).   

Novel sources of protein such as cereals, vegetables, legumes and 
microorganisms, should be systematically evaluated for their potential as food 
nutrients (Mona et al., 1991). Adequate amounts of protein are also vital for 
adolescents and adults (Whitney et al., 1998). Yang and Tsao (1981), 
reported that the seeds of loofa cylindrica contain 76% protein , 1.5 % sugar 
and 15.8 % lipid. 

Jaiswal et al ., (1984), stated that all seeds were rich in essential amino 
acids and no toxic or unusual amino acid was detected. 

On the other hand, Saad (1998), reported that the loofa seeds were 
free from any type of toxic , but, the alkali solution at 4% was used to remove 
the bitter taste from protein concentrate produced from the loofa seeds. 

Accordingly to the same author, loofa seeds retain a suitably high 
protein content of relatively good quality. 90% of protein content (isolate and 
concentrate) may offers an excellent supplement for many foods. The seeds 
of this plant may be adequately available in Egypt ; since the fruit is widely 
used for basing (as a sponge) contains a great number of seeds, which 
should be removed before selling.   

The objective of this study is to evaluate loofa seeds and its protein 
concentrate and the effect of substitution with loofa seeds protein concentrate 
(L.S.P.C) on quality attribute, nutritive value and sensory acceptability for 
carrot jam.  

 

MATERIALS AND METHODS 
 
Materials  

loofa (Luffa aegyptiaca) seeds were obtained  from the Crops Institute 
Research, Agriculture Research Center, Ministry of Agriculture and 
Reclamation, Giza, Egypt. 
 
Technological methods  
Preparation of loofa seeds  

The fruits of loofa were opened and the seeds were cleaned and the 
hulls were removed manually , and floating the remainder hulls in water 
followed by air drying, then packaged in polyethylene bags and maintain at 
room temperature till used. 
Preparation of loofa seeds protein concentrate (L.S.P.C)  

Whole Loofa seeds (ground meal) were soaked in hexane (1: 1.5 meal: 
solvent w/v) for 24 hr at room temperature. After defatted meal was prepared 
according to the method described by Baker et al., (1979) , about 80 % 
protein was successive extractions. 
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Preparation of carrot jam 
      Carrot jam was prepared according to the method described by El- 

Gindy (1982), removing the green parts of carrots, cut into small pieces, 
cooked with part of sugar and sufficient water. Cooking on low flame until 
sugar was dissolved; then  (2 g/ kg carrot) of citric acid was add and heating 
was continued for inspissations until the T.S.S. level was near 68%.The 
cooking was stopped when reached  68% (T.S.S.). Loofa seeds protein 
concentrate (L.S.P.C) was added during jam cooking to replace 5,10,15,20 
and 25% levels from carrot fruit.  
Analytical methods 

Moisture, protein, fat, fiber and ash contents were determined  
according to the methods described in the AOAC (2003). The carbohydrates 
were calculated by differences. Caloric values were calculated as sum of 
multiplying protein and carbohydrates by 4.0 and fat by 9.0 (AOAC , 2003).  

Individual amino acids were determined by using (LKB 4151) Amino 
Acid  Analyzer (Alpha plus), according to the method described by Pellett and 
Young (1980). Tryptophane, was determined colorimetrically after alkaline 
hydrolysis of loofa seeds and its protein concentrate according to the method 
of Blauth et al., (1963). 

Nutritional value for prepared jam at levels; 5,10,15,20 and 25 % of 
loofa seeds protein concentrate were evaluated according to (RDA ,1989). 
Percent satisfaction of the daily requirement of adult man in protein or energy 
and essential amino acids (EAA) when consuming 150 g of jam products 
(P.S./150 %) were also calculated. 

Amino acids scores (AS) were calculated according the formula 
reported by FAO/WHO/UNU (1985) reference protein as follows: 

A.S= EAA (g/16g N) of test protein / EAA (g/16g N) of the pattern 
Essential amino acid index (EAAI) and biological value (B.V.) were 

calculated according to Oser (1995). Also, protein efficiency ratios (PER) 
were calculated using by three equations as described by  Alsmeyer et al., 
(1974) as follows: 
PER 1  = 0.684 + 0.456 (Leucine) – 0.047 (Proline). 
PER 2  = 0.468 + 0.454 (Leucine) – 0.150 (Tyrosine). 
PER 3 = 1.816 + 0.435 (Methionine) – 0.780 (Leucine) + 0.211 (Histidine) – 

0.944 (Tyrosine). 
The functional properties of the loofa seeds protein concentrate 

(L.S.P.C) were studied. In this concern nitrogen solubility index (NSI) of 
(LSPC) was determined according to the method described by Thompson et 
al. (1982),whereas emulsion capacity (EC) and emulsion stability (ES) were 
determined  according to the method of Marshall et al., (1975) , foaming 
capacity (FC) and foaming stability (FS) were determined by Dipak and 
Mukherjee (1986) method. Water and oil absorption (WOA) and water oil 
absorption index(WOAI) were determined according to the method of 
Beuchat (1977). 
Sensory evaluation  

Sensory was applied organoleptically by ten well-trained panelists, 
according to  Watts et al., (1989). Analysis of variance were conducted in 
accordance with procedures described by Steel and Torrie (1980). 
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Signification differences between treatments means were determined using  
Duncan's (1985). 
 

RESULTS AND DISCUSSION 
 
Chemical composition  of  loofa seeds and its protein concentrate 

Results in Table (2) shows the change in chemical composition in loofa 
seeds and its protein concentrate. 

Results revealed that the contents of protein , fat , ash, crude fiber and 
carbohydrates were 32.06,14.77,1.85, 0.94 and 50.38 % and 74.83, 
0.87,1.85,0.63 and 21.82% (DWB) in loofa seeds and its protein concentrate, 
respectively. 

Results, also indicate that , loofa seeds contain higher amounts of fat , 
fiber and carbohydrates than protein concentrate. These results showed 
higher energy value in loofa seeds compared with its protein concentrate, 
which were 420.21 and 367.41 k.cal./100g, respectively. This can be 
explained by the higher fat and carbohydrates.  

The nutritional evaluation (GDR= grams consumed to meet the daily 
requirements of adult man in protein or energy) and (P.S./150 = percent 
satisfaction of the daily needs of adult man in protein or energy when 
consuming 150 g of the product.) for protein values consumed by adult man 
were 216 g ,69% and 90 g and 166%  for loofa seeds and its protein 
concentrate, respectively.  
 
Table 2: Proximate composition of  loofa seeds and its protein               

concentrate       
Constituents  (%) Loofa seeds Protein concentrate of loofa seeds 

Moisture 
WW 
DW 

9.18 
---- 

6.85 
---- 

Protein 
WW 
DW 

29.12 
32.06 

69.70 
74.83 

Fat 
WW 
DW 

13.41 
14.77 

0.81 
0.87 

Ash 
WW 
DW 

1.68 
1.85 

1.72 
1.85 

Fiber 
WW 
DW 

0.85 
0.94 

0.59 
0.63 

Carbohydrates 
WW 
DW 

45.76 
50.38 

20.33 
21.82 

Energy value (k.cal./100 g) 
WW 
DW 

420.21 
----- 

367.41 
---- 

GDR for protein (g) 
WW 
DW 

216 
---- 

90 
---- 

GDR for energy  (g) 
 
P.S./ 150 for protein (%) 
 
P.S./150 for energy (%) 

WW 
DW 
WW 
DW 
WW 
DW 

690 
---- 
69 
---- 
22 
---- 

789 
---- 
166 
---- 
19 
---- 

W.W.: Wet weight basis.       D.W.: Dry weight basis. 
 G.D.R.: grams consumed to meet the daily requirement of adult man in protein or energy. 
 P.S./150 : percent satisfaction of the daily needs of adult man in protein    
                or energy when consuming 150 g of the product. 
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Amino acid composition of loofa seeds and its protein concentrate: 
Results of the amino acids for loofa seeds and its protein concentrate 

are found in Tables (3 and 4), There were no noticeable changes found, 
since histidine recorded the lowest amino acid score (A.S) compared to other 
essential amino acids (E.A.A).  

However, histidine content was higher with about 2 times more than in 
case of FAO/WHO/UNU (1985) reference. (A.S.) values were 1.49 and 1.48 
for protein of loofa seeds and its protein concentrate, respectively, but were 
rich in phenylalanine+ tyrosine (A.S. = 3.98 and 3.85 ) , respectively.  

Anyhow, the loss of protein quality during preparation of protein 
concentrates as indicated by (B.V.) calculation. (B.V.) for proteins of loofa 
seeds and its protein concentrate were 70.52 and 62.65 %, respectively. 
Also, it could be observed that the (EAAI) and (BV) for loofa seeds protein 
concentrate were decreased compared with loofa seeds, due to expected 
damage occurred in the essential amino acids during preparation. 

Results in Table (4) indicated the amino acids content of loofa seeds 
and its protein concentrate as (g /100 g sample). Also, in this table, GDR 
values for EAA were calculated. Thus, the protein concentrate caused to 
increase the nutritional value.  
    

Table 3: Amino acids content of loofa seeds and its protein concentrate 

Amino acids content 
FAO/WHO/UNU 
(1985) reference 

g / 16 g N 

Loofa seeds 
Protein concentrate 

of  loofa seeds 
g /16 g N A.S g /16g N AS 

Leucine 
Isoleucine 
Lysine 
Methionine 
Cystine 
Phenylalanine 
Tyrosine 
Threonine 
Tryptophan 
Valine 
Arginine 
Histidine 
Alanine 
Glutamic 
Glycine 
Aspartic 
Proline 
Hydroxyproline  
Serine  
Methionine + cystine 

1.9 
1.3 
1.6 

 
 
 
 

0.9 
0.5 
1.3 

 
1.6 

 
 
 
 
 
 
 

1.7 

6.50 
4.09 
3.86 
1.82 
1.43 
4.90 
2.67 
3.19 
1.55 
4.59 

19.10 
2.38 
4.56 

17.21 
5.43 
8.32 
5.45 
0.43 
4.35 
4.25 

3.42 
3.15 
2.41 

 
 
 
 

3.54 
3.10 
3.53 

 
1.49 

 
 
 
 
 
 
 

2.50 

5.97 
4.05 
3.61 
1.73 
1.38 
4.74 
2.58 
3.02 
1.50 
4.51 

18.85 
2.37 
4.03 

15.39 
5.32 
8.13 
5.09 
0.40 
4.29 
3.11 

3.14 
3.12 
2.26 

 
 
 
 

3.36 
3.00 
3.47 

 
1.48 

 
 
 
 
 
 
 

1.83 
Phenylalanine+ tyrosine 1.9 7.57 3.98 7.32 3.85 

EAAI 
B.V. % 

 75.46 
70.52 

68.24 
62.65 

PER1 
PER2 
PER3 

 2.06 
2.20 
2.03 

1.84 
1.97 
1.66 

A.S = amino acid scores.             E.A.A.I.= essential amino acid index. 
B.V. = biological value.                  P.E.R 1,2,3 = protein efficiency ratios.  
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Table 4: Amino acids content of loofa seeds and its protein   
concentrate (g /100 g sample). 

Amino acids content 
Daily 

requirement 
of man in (g) 

Loofa seeds 
Protein concentrate 

of  loofa seeds 
g / 100 g 
sample 

G.D.R.* 
(g) 

g / 100 g 
sample 

G.D.R 
(g) 

Leucine 
Isoleucine 
Lysine 
Methionine 
Cystine 
Phenylalanine 
Tyrosine 
Threonine 
Tryptophan 
Valine 
Arginine 
Histidine 
Alanine 
Glutamic 
Glycine 
Aspartic 
Proline 
Hydroxypeoline 
Serine  
Methionine + cystine  

1.197 
0.819 
1.008 

 
 
 
 

0.567 
0.315 
0.819 

 
1.008 

 
 
 
 
 
 
 

1.071 

1.89 
1.19 
1.12 
0.53 
0.42 
1.43 
0.78 
0.93 
0.45 
1.34 
5.56 
0.69 
1.33 
5.01 
1.58 
2.42 
1.59 
0.13 
1.27 
0.95 

63 
69 
90 

 
 
 
 

61 
70 
61 

 
146 

 
 
 
 
 
 
 

113 

4.16 
2.82 
2.52 
1.21 
0.96 
3.30 
1.80 
2.10 
1.05 
3.14 

13.14 
1.65 
2.81 

10.73 
3.71 
5.67 
3.55 
0.28 
2.99 
2.17 

29 
29 
40 
 
 
 
 

27 
30 
26 
 

61 
 
 
 
 
 
 
 

49 
Phenylalanine + tyrosine  1.197 2.30 52 5.10 23 
*G.D.R.: grams consumed to meet the daily requirements of adult man in  individual 

essential amino acids. 
 

Also, the results showed that the (G.D.R) values were extremely less 
showing higher nutritional value of protein concentrate compared to that of 
seeds (Table 4). From these results , it could be noticed that highest G.D.R. 
was found for histidine (146 g) for loofa seeds , while the lowest value was 
found for phenylalanine + tyrosine (52 g). Also, from the same table , the 
G.D.R. for loofa seeds protein concentrate were decreased compared with 
loofa seeds.  
Functional properties of protein in loofa seeds protein concentrate 

The data of nitrogen solubility index (NSI) of the loofa seeds protein 
concentrate (L.S.P.C) as a function of pH are presented in Table (5).  When 
the pH value moved away from the iso-electric point at both sides, nitrogen 
solubility was increased. Results showed that a minimum solubility at pH 4.5 
which might be the iso-electric point of protein in the  loofa seeds protein 
concentrate (L.S.P.C). The solubility of protein was increased by rising or 
decreasing the pH value. The higher solubility of protein was noticed at pH 
1.5 (27.98) and at pH 9.0 was (39.09). These results are similar with Hussein 
(1997), who found that at the same pH (9.0), fish wastes protein solubility 
was higher. 

Results presented in Table (5) indicated that, the water absorption 
(WA), oil absorption (OA) by 100g of (LSPC) , as well as, the calculated 
water/oil absorption index (WOAI) for loofa seeds protein concentrate 
(L.S.P.C). It could be observed that WA, OA and WOAI for (LSPC) were 
298.23, 90.56 g/100g dry sample and 3.29 g water/ml oil , respectively.  
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The results in Table (6) show the emulsion capacity (EC) and emulsion 
stability (ES) of the loofa seeds protein concentrate (L.S.P.C) as function of 
pH. The emulsion capacity ranged from (65 – 78 ml oil/g protein) at pH 4.5 
and 9.0, respectively. The lowest (EC) was found at pH 4.5 ,while , the higher 
value was recorded at pH (9.0). Also, least (ES) was found at pH (4.5), while, 
higher ES value was found at pH (9.0). 

Foaming capacity (FC) and foaming stability (FS)as function of pH 
presented in Table (7). The results indicated that the (FC) value was higher at 
pH 1.5, while, it was lower at pH 4.5. Also, foam stability (FS) of the loofa 
seeds protein concentrate (L.S.P.C) was lower at pH 4.5 recorded and 
highest values at pH 9.0.  
 
Table 5: Some physical characteristics of protein concentrate from 

loofa seeds (L.S.P.C.) 
Indices pH values 

 1.5 3.0 4.5 6.0 7.5 9.0 

(N.S.I.)* 27.98 26.20 22.71 23.59 24.08 39.09 

Treatments Water absorption 
(g H2O/100 g dry 

sample) 

Oil absorption 
(ml oil /100 g dry 

sample) 

WOAI ** 
(g water/ml oil) 

(L.S.P.C.) 298.23 90.56 3.29 

(N.S.I.)*: nitrogen solubility index 
**WOAI =water /oil absorption index. 

 
Table 6: Emulsion capacity (EC) and emulsion stability (ES) as a 

function of pH dispersed in 1 % of protein concentrate from 
loofa seeds (L.S.P.C.) 

Values 
(pH) 

(EC ) 
(ml oil / 

 g  protein) 

(Emulsion stability, ES) 
Aqueous phase (cm3) separated at room temperature 

(18C) after time (hr) 
0 0.25 0.50 1.0 2.0 3.0 24.0 48.0 

1.5 
3.0 
4.5 
6.0 
7.5 
9.0 

75 
74 
65 
67 
72 
78 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
8 
8 

0 
0 
0 
0 
8 
12 

0 
0 
0 
0 
16 
13 

10 
10 
9 
10 
18 
18 

15 
10 
9 
15 
18 
20 

35 
25 
10 
15 
23 
25 

30 
25 
20 
25 
61 
65 

 
Table 7:   Foam  capacity  ( FC ) and foam stability ( FS ) as a function of pH  

dispersed  in  1 % of protein concentrate from loofa seeds ( L.S.P.C. ). 
Values           

(pH) 
(FC)   

volume 
inc. % 

Foam stability (%) at room temperature after time (min.) 

0 5 10 20 30 40 50 60 70 90 120 

1.5 
3.0 
4.5 
6.0 
7.5 
9.0 

568 
213 
123 
153 
248 
358 

79 
68 
58 
60 
78 
92 

65 
62 
47 
49 
71 
80 

52 
53 
36 
47 
68 
75 

44 
51 
36 
46 
65 
73 

42 
51 
36 
46 
63 
73 

42 
50 
27 
38 
60 
69 

31 
50 
21 
38 
56 
66 

25 
48 
19 
36 
56 
66 

25 
45 
19 
36 
56 
65 

25 
45 
17 
36 
56 
63 

25 
45 
17 
36 
56 
62 

 
These results of functional properties for protein were in agreement 

with Hussein (1994), for tomato seeds protein. 
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Chemical composition of carrot jam enriched with different levels of 
protein concentrate from loofa seeds 
         The chemical composition of carrot jam enriched with different levels of 
loofa seeds protein concentrate (L.S.P.C) were shown in Table (8).Results 
indicated that levels of loofa seeds protein concentrate (L.S.P.C) caused to 
increase the protein and decreased other constituents. 
        The moisture content decreased slightly in carrot jam due to the 
increasing level of loofa seeds protein concentrate (L.S.P.C). The initial 
protein content in control jam was 5.37 % (DWB) , which increased to 14.53 
and 16.02 % (DWB) at level of 20 and 25 %  loofa seeds protein concentrate 
(L.S.P.C), respectively. 
          Results in Table (8),also showed that the fat content slightly decreased 
from 3.15 to 2.46 % (DWB), whereas, energy values (k.cal./100g) increased 
from 283.71 to 301.69 k.cal./100g for control and enriched jam with 25 % of 
loofa seeds protein concentrate , respectively. 
Also, from the same Table (8) ,it could be seen that by increasing the 
P.S./150 g for protein , the increment was 29 % at 25% loofa seeds protein 
concentrate (L.S.P.C) comparing with 9% for control sample. On contrary, 
GDR value for protein decreased from 1645 to 512 g , respectively. 
 

Table 8: Proximate chemical composition of carrot jam enriched with 
different levels of protein concentrate from loofa seeds 
(L.S.P.C.). 

Samples 
( level of   
L.S.P.C. ) 

Chemical composition 

M
o

is
tu

re
 %

 

P
ro

te
in

 %
 

F
a

t 
%

 

A
s
h

 %
 

F
ib

e
rs

 %
 

C
a
rb

o
h

y
d

ra
te

s
 %

 

E
n

e
rg

y
 v

a
lu

e
 

(k
.c

a
l.

 /
 1

0
0
 g

m
) 

G
D

R
 f

o
r 

p
ro

te
in

 g
 

G
D

R
 f

o
r 

e
n

e
rg

y
 g

 

P
.S

./
1
5
0
 f

o
r 

p
ro

te
in

 

%
 

P
.S

./
1
5
0
 f

o
r 

e
n

e
rg

y
 

%
 

Control WW 
DW 

28.64 
---- 

3.83 
5.37 

2.25 
3.15 

2.63 
3.69 

1.11 
1.56 

61.54 
86.23 

283.71 
---- 

1645 
---- 

1022 
---- 

9 
---- 

14.67 
---- 

5 % WW 
DW 

27.57 
---- 

5.12 
7.07 

2.18 
3.01 

2.67 
3.69 

1.08 
1.49 

61.38 
84.74 

285.62 
---- 

1230 
---- 

1015 
---- 

12 
---- 

14.77 
---- 

10 % WW 
DW 

26.48 
---- 

7.42 
10.09 

2.11 
2.87 

2.64 
3.59 

1.06 
1.44 

60.29 
82.01 

289.83 
---- 

849 
---- 

1001 
---- 

18 
---- 

14.99 
---- 

15 % WW 
DW 

25.39 
---- 

9.71 
13.01 

2.03 
2.72 

2.69 
3.61 

1.03 
1.38 

59.15 
79.28 

293.71 
---- 

649 
---- 

987 
---- 

23 
---- 

15.19 
---- 

20 % WW 
DW 

24.30 
---- 

11.00 
14.53 

1.96 
2.59 

2.72 
3.59 

1.01 
1.33 

59.01 
77.96 

297.68 
---- 

573 
---- 

974 
---- 

26 
---- 

15.40 
---- 

25 % WW 
DW 

23.21 
---- 

12.30 
16.02 

1.89 
2.46 

2.75 
3.58 

0.98 
1.28 

58.87 
76.66 

301.69 
---- 

512 
---- 

961 
---- 

29 
---- 

15.60 
---- 

 W.W.: Wet weight basis.                               D.W.: Dry weight basis. 
 G.D.R.: grams consumed to meet the daily requirement of adult man in protein or energy. 
  P.S./150 :percent satisfaction of the daily needs of adult man in protein   or energy when    

consuming 150 g of the product. 
 

 
 



J. Food and Dairy Sci., Mansoura Univ., Vol. 1 (12), December, 2010 

 751 

Amino acids content in carrot jam enriched with different levels of 
protein concentrate from loofa seeds 

Table (9) show that with increasing levels of loofa seeds protein 
concentrate (L.S.P.C) in jam , amino acids such as, leucine, isoleucine, 
lysine, phenylalanine, tyrosine, therionine, tryptophane, valine and arginine 
were increased , while, the sulpher amino acids were low in loofa seeds 
protein concentrate (L.S.P.C),which caused decrease in some amino acids 
owing to different levels, such as, alanine, glutamic acid, glycine  and aspartic 
acid. From these results, it could be observed that hydroxyproline was 
present in protein concentrate carrot jam samples ,while, it was absent in 
control sample, this because the connective tissue protein (of loofa seeds) is 
usually contained a little amount in hydroxyproline (and rich in proline), which 
was also reported by Askar et al. (1982).  

Values of  amino acids score(A.S.) were less than two in control jam 
expressed as histidine and sulpher amino acids, this indicating that  the jam 
less protein content than the amino acids in protein of FAO/WHO/UNU 
(1985), reference. But ,the adding different levels of loofa seeds protein 
concentrate (L.S.P.C),(A.S) of protein was increased in carrot jam, except for 
tryptophane. On the other hand, calculated EAAI,BV and PER values were 
increased progressively with increasing the levels of loofa seeds protein 
concentrate as seen in Table (9). Nevertheless, EAAI and BV in jam 
contained loofa seeds protein concentrate (L.S.P.C) were considerably higher 
than that in control sample (55.89 and 49.19%), respectively. Thus, our 
results indicated that  the improvement of protein quality was occurred due to 
adding different levels of loofa seeds protein concentrate (L.S.P.C) ,which 
caused increasing for both EAAI and BV values.Also, from the results given 
in Table(10) show the amino acids composition of jams as (g/100g sample), it 
could be noticed that the percentage of loofa seeds protein concentrate 
(L.S.P.C) increased the essential amino acids content in prepared jams. 

In addition, the results in Table (10) indicated that adding loofa seeds 
protein concentrate (L.S.P.C) increased nutritional value. Results also 
indicated that the daily requirements of histidine seems to be low in jams 
contained loofa seeds protein concentrate (L.S.P.C) compared with other 
essential amino acids. Also, it could be cleared that the P.S./150 values were 
low for control jam (10 – 27%), while, it was higher (42 – 99%) for jams 
supplemented with 25% of loofa seeds protein concentrate (L.S.P.C). 

Conclusively, adding different levels of loofa seeds protein concentrate 
(L.S.P.C) to carrot jam caused to improve the nutritional and biological values 
of jams. 
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Organoleptic evaluation of prepared carrot jam 
Data presented in Table (11) shows the average scores for aroma, 

taste, color, texture and overall acceptability. It is evident that the jam 
contained 25% (L.S.P.C) recorded the lowest scores of overall acceptability. 
Also ,the lowest score of color and texture was recorded in jam contained 
25%. On the other hand, a very good score for all characteristics were 
noticed in jam enriched with 5,10 and 15% loofa seeds protein concentrate 
(L.S.P.C). 

Therefore, jams enriched with 5,10 and 15% of loofa seeds protein 
concentrate(L.S.P.C) added food quality attributes. 

Conclusively, enriched carrot jam up to 15 % loofa seeds protein 
concentrate(L.S.P.C) was suitable for production of jams contained high 
amount of protein. 

 
Table 11: Organoleptic evaluation of carrot jam enriched with protein                  

concentrate from loofa  seeds (L.S.P.C.). 

Characteristics 
Level of L.S.P.C. (%) 

Control 5 % 10 % 15 % 20 % 25 % 

Aroma  
Taste 
Color 
Texture  
Overall acceptability  

9a 

9a 

9a 
9a 

9a 

9a 

9a 

9a 

9a 

9a 

9a 

9a 

9a 

9a 

9a 

9a 

9a 

9a 

9a 

9a 

9a 

9a 

8ab 

8ab 

9a 

9a 

9a 

7b 

7b 

8a 

Means under the same line bearing different superscript letters are different significantly  
(P < 0.05 ). 
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 اللوف بذور بمركز بروتين مدعمةمربى الجزر الص الجودة لـخصائ
 محمد الأمين محمد موسى وعد ميخائيل يوسف ــــس ،فاطمة حسن المصري

 مصر  –الجيزة  –ة ـمركز البحوث الزراعي –معهد بحوث تكنولوجيا الأغذية 
 

 % 05,  01,  05,  01,  5تم تجهيز  ركزز  وزكنتين رزن وزلنك  وازنخ ن هزتنس ر  و هز  
 .ةة  وقيرة  وغل ئيـن نعاويـركوى  وج ك  ورص عة وهسخ إ تاج ركوى غ ية واووكنتي وتسعيم

. نأنضزت  ر هزا أووكنتي ز  وزلنك  وازنخ ن وركزز و سك هزة  وتكزيز   وزيريزائ  قس تمنولوك ف
عازز  زريززا  زويززك  رززن   تتززن ر هززا  أووكنتي زز  و تززائا  ورتتصززي عايهززا أن وززلنك  واززنخ ن وركززز  

 عا  أهاس  ون ن  وجاخ (, عا   وتن و . ) % 38.46ن  60.13ووكنتين تيث زا    
ن وقيرزة  ووينونجيزة   ضهاهزية تهزا  ززي رزن سويزي  ضترزاي  ضري يزة لوك تزم والإضافة إوى

ي ر ظرززة  وصززتة ة رززن  وززا واتتتياجززا   وسنويززرززنرقاك ته نزفززا    تهززتفاس  رززن  ووززكنتين واوززكنتين
فز  ركزز   واوزكنتين  ونزن    ونظيفيزة تزم تقيزيم زلوك(. 0845 ضغلية ن و ك عة )  وعاورية نر ظرة

 .وكنتين ولنك  وانخ
ا     ت  تم إعس سها ,تيث أظهك   و تائائ  وعي ا   وركوى  وتم سك هة  وتكزي   وزيري أيضان

 ا   نفض   ه , وي ر اس   هوة  ووكنتينأسى إوى  يلنك  وانخ وركز  وكنتين و  لإتلاي اس   هوةو ي
 كتفزا  فز  رقزس ك  وـا زـة  وتك كيزـة ) ك. زززاونكى سهنن ن وزكونهيزسك   , رزم رلاتظززة  وز ززي رزن

 جك م ( . 011/
 س أسى  % 05 – 5رن  أووكنتي   وولنك  وانخركز   وة هل  ن س نجس أ   و ياس   ه  إضاف

  ة.ة  وزوكيتي ضهاهية نناصة  ضتراي  ضري ي إوى  ياس  تكزي   ضتراي  ضري ية
نأنضت   تائا  وتقييم  وته  واركوزى  ورسعرزة ورهزتنيا  رنتافزة رزن ركزز  وزكنتين وزلنك 

تفضززيي  ونسكجززة  نصززائ   وجززنس  اتقيززيم  وتهزز  رززن تيززثتصززنوها عاززى رعززست  عاويززة و واززنخ 
  .عاوية و

 
 قام بتحكيم البحث

 

 

 جامعة المنصورة –كلية الزراعة  محمد طه شلبىأ.د / 
 مركز البحوث الزراعية سين كمال الدين المنواتىحأ.د / 
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Table 10: Amino acids content of carrot jam (g/100g sample) enriched with different levels of protein concentrate 
from loofa seeds (L.S.P.C). 

Amino acids content 

Daily 
requirement 
 of man in g 

level of L.S.P.C.  (%) 

Control  5 % 10 % 15 % 20 % 25 % 

g/100 g 
sample 

 
GDR 

P.S./
150  

g/100 g 
sample 

 
GDR 

P.S./
150 

g/100 g 
sample 

 
GDR 

P.S./
150 

g/100 g 
sample 

 
GDR 

P.S./
150 

g/100 g 
sample 

 
GDR 

P.S./
150 

g/100 g 
sample 

 
GDR 

P.S./
150 

Leucine 
Isoleucine 
Lysine 
Methionine 
Cystine 
Phenylalanine 
Tyrosine 
Threonine 
Tryptophan 
Valine 
Arginine 
Histidine 
Alanine 
Glutamic 
Glycine 
Aspartic 
Proline 
Hydroxyproline 
Serine  
Methionine + cystine 
Phenylalanine+ tyrosine 

1.197 
0.819 
1.008 

 
 
 
 

0.567 
0.315 
0.819 

 
1.008 

 
 
 
 
 
 
 

1.071 
1.197 

0.18 
0.15 
0.11 
0.06 
0.05 
0.14 
0.07 
0.10 
0.04 
0.15 
0.30 
0.07 
0.28 
0.96 
0.26 
0.58 
0.14 
---- 

0.16 
0.11 
0.21 

665 
546 
916 

 
 
 
 

567 
788 
546 

 
1440 

 
 
 
 
 
 
 

974 
570 

23 
27 
16 
 
 
 
 

26 
19 
27 
 

10 
 
 
 
 
 
 

 
15 
26 

0.28 
0.20 
0.17 
0.08 
0.07 
0.21 
0.11 
0.15 
0.06 
0.21 
0.68 
0.11 
0.29 
1.04 
0.31 
0.60 
0.22 
0.002 
0.22 
0.15 
0.33 

428 
410 
593 

 
 
 
 

378 
525 
390 

 
916 

 
 
 
 
 
 
 

714 
363 

35 
37 
25 
 
 
 
 

40 
29 
38 
 

16 
 
 
 
 
 
 
 

21 
41 

0.41 
0.30 
0.25 
0.12 
0.10 
0.32 
0.18 
0.22 
0.10 
0.32 
1.13 
0.16 
0.53 
1.38 
0.43 
0.97 
0.34 
0.004 
0.32 
0.22 
0.50 

292 
273 
403 

 
 
 
 

258 
315 
256 

 
630 

 
 
 
 
 
 
 

487 
239 

51 
55 
37 
 
 
 
 

58 
48 
59 
 

24 
 
 
 
 
 
 
 

31 
63 

0.55 
0.39 
0.34 
0.16 
0.13 
0.43 
0.24 
0.29 
0.14 
0.42 
1.57 
0.22 
0.47 
1.72 
0.55 
0.95 
0.46 
0.006 
0.41 
0.29 
0.67 

218 
210 
296 

 
 
 
 

196 
225 
195 

 
458 

 
 
 
 
 
 
 

369 
179 

69 
71 
51 
 
 
 
 

77 
67 
77 
 

33 
 
 
 
 
 
 
 

41 
84 

0.63 
0.44 
0.38 
0.19 
0.15 
0.50 
0.27 
0.33 
0.16 
0.48 
1.86 
0.25 
0.51 
1.88 
0.61 
1.03 
0.53 
0.009 
0.47 
0.34 
0.77 

190 
186 
265 

 
 
 
 

172 
197 
171 

 
403 

 
 
 
 
 
 
 

315 
155 

79 
81 
57 
 
 
 
 

87 
76 
88 
 

37 
 
 
 
 
 
 
 

48 
96 

0.72 
0.50 
0.43 
0.21 
0.17 
0.56 
0.31 
0.37 
0.18 
0.54 
1.76 
0.28 
0.55 
2.06 
0.68 
1.12 
0.60 
0.01 
0.53 
0.38 
0.87 

166 
164 
234 

 
 
 
 

153 
175 
152 

 
360 

 
 
 
 
 
 
 

282 
138 

90 
92 
64 
 
 
 
 

98 
86 
99 
 

42 
 
 
 
 
 
 
 

53 
109 

  G.D.R.: grams consumed to meet the daily requirement of adult man  in individual essential amino acids.. 
  P.S./150 :percent satisfaction of the daily needs of adult man in  individual essential amino acids when consuming 150 g of    the product. 
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Table 9 : Amino acids content of carrot jam enriched with different levels of  protein concentrate from loofa seeds (L.S.P.C.). 

Amino acids 
content 

FAO/WHO/ UNU 
(1985 ) reference 

g / 16 g N 

level of L.S.P.C. (%) 

Control 5% 10% 15% 20% 25% 

g/16 g 
N 

A.S. g/16 g N A.S. g/16 g N A.S. g/16 g N A.S. g/16 g N A.S. g/16 g N A.S. 

Leucine 
Isoleucine 
Lysine 
Methionine 
Cystine 
Phenylalanine 
Tyrosine 
Threonine 
Tryptophan 
Valine 
Arginine 
Histidine 
Alanine 
Glutamic 
Glycine 
Aspartic 
Proline 
Hydroxproline 
Serine  
Methionine + 
cystine 

1.9 
1.3 
1.6 

 
 
 
 

0.9 
0.5 
1.3 

 
1.6 

 
 
 
 
 
 
 

1.7 

4.79 
3.93 
2.96 
1.45 
1.20 
3.57 
1.90 
2.72 
1.03 
3.79 
7.81 
1.86 
7.20 

25.03 
6.72 

15.10 
3.72 
---- 

4.14 
2.65 

2.52 
3.02 
1.85 

 
 
 
 

3.02 
2.06 
2.92 

 
1.16 

 
 
 
 
 
 
 

1.56 

5.37 
3.99 
3.28 
1.59 
1.29 
4.14 
2.23 
2.87 
1.26 
4.14 

13.22 
2.11 
5.65 

20.31 
6.03 

11.68 
4.39 
0.03 
4.21 
2.88 

2.83 
3.07 
2.05 

 
 
 
 

3.19 
2.52 
3.18 

 
1.32 

 
 
 
 
 
 
 

1.69 

5.58 
4.01 
3.40 
1.64 
1.32 
4.35 
2.36 
2.92 
1.35 
4.27 
15.21 
2.20 
7.08 
18.57 
5.78 
13.11 
4.64 
0.05 
4.24 
2.96 

2.94 
3.08 
2.13 

 
 
 
 

3.24 
2.70 
3.28 

 
1.38 

 
 
 
 
 
 
 

1.74 

5.69 
4.02 
3.45 
1.66 
1.34 
4.46 
2.42 
2.95 
1.39 
4.34 
16.20 
2.25 
4.79 
17.70 
5.66 
9.80 
4.76 
0.06 
4.25 
3.00 

2.99 
3.09 
2.16 

 
 
 
 

3.28 
2.78 
3.34 

 
1.41 

 
 
 
 
 
 
 

1.76 

5.76 
4.03 
3.49 
1.68 
1.35 
4.53 
2.46 
2.97 
1.42 
4.38 
16.86 
2.28 
4.60 
17.13 
5.57 
9.38 
4.84 
0.08 
4.26 
3.03 

3.03 
3.10 
2.18 

 
 
 
 

3.30 
2.84 
3.37 

 
1.43 

 
 
 
 
 
 
 

1.78 

5.81 
4.03 
3.52 
1.69 
1.36 
4.58 
2.49 
2.98 
1.43 
4.41 
17.30 
2.30 
4.47 
16.74 
5.52 
9.11 
4.90 
0.11 
4.27 
3.05 

3.06 
3.10 
2.20 

 
 
 
 

3.31 
2.86 
3.39 

 
1.44 

 
 
 
 
 
 
 

1.79 

Phenylalanine
+ tyrosine 

1.9 5.47 2.88 6.38 3.36 6.71 3.53 6.88 3.62 6.99 3.68 7.06 3.72 

EAAI 
B.V. % 

 55.89 
49.19 

62.04 
55.89 

64.26 
58.31 

65.36 
59.51 

66.11 
60.33 

66.55 
60.81 

PER1 
PER2 
PER3 

 1.36 
1.51 
1.15 

1.59 
1.74 
1.40 

1.68 
1.82 
1.49 

1.72 
1.86 
1.53 

1.75 
1.89 
1.57 

1.77 
1.91 
1.59 

A.S = amino acid scores.     E.A.A.I.= essential amino acid index. 
B.V. = biological value.                       P.E.R 1,2,3 = protein efficiency ratios.  
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