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4. RESULTS AND DISCUSSION 

 

4.1. Chemical composition and physical properties of fresh 

materials: 
4.1.1. Carrots: 

There are evident that variations in the chemical composition of 

carrots, are mainly due to varietal characteristics, location, maturity stage, 

cultural practices and the climatic conditions (Abou Zaid, 2002). 

 Data obtained from Table (1) indicated that carrot contained 

moisture, total soluble solids, total acidity, crude protein, ether extract, 

crude fiber, ash, total sugars, reducing sugars, total carbohydrate, pH value, 

ascorbic acid, carotenoids, color index, Ca, P, Fe and K were 88.00%, 

11.5%, 0.23%, 0.96%, 0.22%, 0.77%, 0.76%, 8.2%, 6.18%, 9.29%, 6.35, 

6.9 mg/100g, 8.41 mg/100g, 0.019 (at 420 nm), 35 mg/100g, 26 mg/100g, 

0.9 mg/100g and 339 mg/100g on fresh wt. basis, respectively. While, 

carrot contained total soluble solids, total acidity, crude protein, ether 

extract, crude fiber, ash, total sugars, reducing sugars, available 

carbohydrate, ascorbic acid, carotenoids, Ca, P, Fe and K were 95.8%, 

1.92%, 8%, 1.83%, 6.42%, 6.33%, 68.33%, 51.5%, 77.42%, 57.5 mg/100g, 

70.08 mg/100g, 291.66 mg/100g, 216.66 mg/100g, 7.5 mg/100g and 282.5 

mg/100g on dry weight basis, respectively.  

Conclusively, it could be summarized that fresh carrots contained high 

amounts of carotenoids, calcium, potassium and phosphorus, but moderate 

amounts of available carbohydrates, total sugars and total soluble solids. 

On the other hand, carrots contained lower amounts of ascorbic acid, 

acidity, crude protein, ether extract and crude fiber. 
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Table (1): Chemical and physical proprieties of fresh carrots 

 

Components On fresh weight basis On dry weight basis 

Moisture % 88.00 --- 

Total soluble solids % 11.50 95.8 
Total acidity % (as citric acid) 0.23 1.92 

Crude protein % (N×6.25) 0.96 8.00 

Ether extract % 0.22 1.83 

Crude fiber % 0.77 6.42 

Ash % 0.76 6.33 

Total sugars % 8.20 68.33 

Reducing sugars % 6.18 51.50 
Total carbohydrate % 9.29 77.42 

pH  6.35 --- 

Ascorbic acid (mg/100 g) 6.90 57.50 

Carotenoids (mg/100 g) 8.41 70.08 

Color index 0.019 --- 

Minerals (mg/100 g) 

Calcium 35.0 291.66 

Phosphorus 26 216.66 

Iron  0.9 7.50 

Potassium  339 2825 

 

All the aforementioned results obtained were calculated on dry weight 

basis. Moreover, all these results of chemical constituents of fresh carrots, 

variety Chantenay coincide with those obtained by El-Sayed (2000), El-

Bastawesy et al. (2003) and Abou Taleb (2004). 

 

4.1.2. Sweet potatoes: 

Data in Table (2) observed that sweet potatoes of both varieties 

(Mabrouka and Abeese) contained moisture, total soluble solids, total 

acidity, crude protein, ether extract, crude fiber, ash, total sugars, reducing 
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sugars, available carbohydrate, pH value, ascorbic acid, carotenoids, color 

index, Ca, P, Fe and K which ranged between  (76.6 and 77.0%), (1.2 and 

1.1%), (0.14 and 0.58%), (1.44 and 0.36%), (0.29 and 0.30%), (0.87 and 

0.95%), (0.25 and 0.74%), (3.89 and 7.48%), (6.26 and 2.66%), (20.55 and 

20.56%), (5.8 and 5.7), (10.0 and 15.0 mg/100g), (0.09 and 4.6 mg/100g), 

(0.19 and 0.019) (at 420 nm), (5.76 and 10.04 mg/100g), (0.66 and 0.59 

mg/100g), (0.53 and 0.35 mg/100g) and (167.1 and 166.95 mg/100g) on 

fresh wt. basis, respectively. While, Mabrouka and Abeese varieties of 

sweet potatoes contained total soluble solids, total acidity, crude protein, 

ether extract, crude fiber, ash, total sugars, reducing sugars, available 

carbohydrate, ascorbic acid, carotenoids, Ca, P, Fe and K were (5.13 and 

7.33%), (0.59 and 0.248%), (6.15 and 1.45%), (1.23 and 1.28%), (1.24 and 

4.06%), (1.1 and 3.16%), (17 and 31.69%), (26.57 and 11.56%), (87.79 and 

90.05%), (42.73 and 64.10 mg/100g), (0.83 and 62.33 mg/100g), (26.62 

and 42.91 mg/100g), (2.81 and 2.52 mg/100g), (2.26 and 1.52 mg/100g) 

and 713.7 and 713.46 mg/100g) on dry weight basis, respectively. 

 All the aforementioned results are in agreement with Shalaby et al. 

(1993), Rofael and Youssf (1996) and Abdel-Ghani et al. (2001). 
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Table (2): Chemical and physical proprieties of fresh sweet potatoes 

(varieties Mabrouka and Abeese). 

 

Components 

Mabrouka Abeese 

On fresh 

weight 

basis 

On dry 

weight 

basis 

On fresh 

weight 

basis 

On dry 

weight 

basis 

Moisture % 76.6 - 77.00 - 

Total soluble solids % 1.20 5.13 1.10      7.33 

Total acidity % (as citric acid) 0.14 0.59 0.58 2.48 

Crude protein % (N×6.25) 1.44 6.15 0.36 1.45 

Ether extract % 0.29 3.72 0.30 1.28 

Crude fiber % 0.87 1.24 0.95 4.06 

Ash % 0.25 1.1 0.74 3.16 

Total sugars % 6.26 26.75 7.48 31.96 

Reducing sugars % 3.89 17.00 2.66 11.56 

Total carbohydrate % 20.55 87.79 20.65 90.05 

pH  5.8 - 5.7 - 

Ascorbic acid (mg/100 g) 10.00 42.73 15.00 64.10 

Carotenoids (mg/100 g) 0.09 0.83 4.60 62.33 

Color index 0.019 0.081 0.099 0.423 

Minerals (mg/100 g) 

Calcium 5.76 26.62 10.04 42.91 

Phosphorus 0.66 2.81 0.59 2.52 

Iron 0.53 2.26 0.35 9.82 

Potassium  167.01 713.7 166.95 713.46 

 

4.1.3. Guava: 

Guava Juice was chemically evaluated through the determination of its 

main chemical components as well as its total acidity, ascorbic acid and 

color index. 

Data in Table (3) indicated that the moisture content of the fresh guava 

juice was 85.26% and consequently the total solids were 14.74%.  These 

results were in agreement with those obtained by Said (2000), who found 

that guava juice contained 85.82% moisture. 
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As expected, it was also noticed that the guava juice was a good 

source of ascorbic acid, it contained 480.8mg/100 g (on dry weight basis). 

However this vitamin is affected by the preparation technique.  A high ratio 

of total solids of guava juice was 12%. 

Bedsides, the total acidity (as citric acid) of fresh guava juice was 

found to be 0.40%, while the pH value was 4.25. These results are in close 

relation with those obtained by El-Sayed (2000). As noticed such acidity 

might have an effect on the processing, keeping and consumption qualities 

of fresh guava juice. As for color and refractive index, they were 0.01 as 

O.D. at 420nm and 1.342, respectively. 

 

Table (3): Chemical composition of fresh guava. 

 

Components On fresh wt. 

basis 

On dry wt. 

basis 

Moisture % 85.26 - 

Total soluble solids % 12.00 81.41 

pH  4.25 - 

Acidity % 0.40 2.71 

Ascorbic acid mg/100g 480.0 3261.87 

Color index 0.01 - 

 

4.1.4. Grape:    

 Results obtained in Table (4) show the chemical composition of 

fresh grapes. It could be noticed that it contained moisture, crude fiber, 

acidity, ash, crude protein, ether extract, pH value, ascorbic acid, total 

sugars, reducing sugars and available carbohydrate were 75.64%, 0.81%, 
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2.83%, 0.42%, 0.86%, 0.31%, 6.1, 0.28 mg/100g, 19.2%, 14.01% and 

21.96% on fresh wt. basis, respectively.  However, it contained crude fiber, 

acidity, ash, crude protein, ether extract, ascorbic acid, total sugars, 

reducing sugars and available carbohydrate were 3.33%, 11.62%, 1.72%, 

3.53%, 1.27%, 1.15 mg/100g, 78.81%, 57.51% and 90.15% on dry wt. 

basis, respectively. 

The aforementioned results are in agreement with those obtained by  

Hussein (1983) and  Nezam El-Din and Sidky (1991). 

 

Table (4): Chemical composition of fresh grapes. 

 

Components On fresh weight basis On dry weight basis 

Moisture % 75.64 - 

Crude fiber % 0.81 3.33 
Total acidity % (as citric acid) 2.83 11.62 

Ash % 0.42 1.72 

Crude protein % (N×6.25) 0.86 3.53 

Ether extract % 0.31 1.27 

pH  6.10 --- 

Ascorbic acid (mg/100 g) 0.28 1.15 

Total sugars %              19.20 78.81 

Reducing sugar % 14.01 57.51 

Total carbohydrate % 21.96 90.15 

 

4.1.5. Fig: 

 Results obtained in Table (5) show the chemical composition of 

fresh fig. It could be noticed that moisture, crude fiber, acidity, ash, crude 

protein, ether extract, pH value, ascorbic acid, total sugars, reducing sugars 

and available carbohydrate were 87.13%, 1.8%, 0.26%, 0.63%, 0.69%, 

0.42%, 6.8, 1.62 mg/100g, 16.86%, 16.02% and 18.33% on fresh wt. basis, 

respectively.  However, crude fiber, acidity, ash, crude protein, ether 
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extract, ascorbic acid, total sugars, reducing sugars and available 

carbohydrate were 8.23%, 1.19%, 2.88%, 3.16%, 1.92%, 7.41 mg/100g, 

77.09%, 73.25% and 83.81% on dry wt. basis, respectively,. 

The aforementioned results are in agreement with Hassan (1995), El-

Sharouns (2000) and Mohamed (2001).  

 

Table (5): Chemical composition of fresh fig. 

 

Components On fresh weight basis On dry weight basis 

Moisture % 78.13 - 

Crude fiber % 1.80 8.23 
Total acidity % (as citric acid) 0.26 1.19 

Ash % 0.63 2.88 

Crude protein % (N×6.25) 0.69 3.16 

Ether extract % 0.42 1.92 

pH  6.80 --- 

Ascorbic acid (mg/100 g) 1.62 1.65 

Total sugars % 16.86 77.09 

Reducing sugar % 16.02 73.25 

Total carbohydrate % 18.33 83.81 

 

4.1.6 Onion : 

The chemical analysis of local Egyptian onion  namely (Balady 

variety) are given in table (6). It is clear that the average moisture, total 

soluble solids, total acidity, crude protein, ether extract, crude fiber, ash, 

total sugars, reducing sugars, available carbohydrate, pH value, ascorbic 

acid, carotenoids, color index, Ca, P, Fe and K were 87.4%, 8.7%, 0.56%, 

1.31%, 0.99%, 0.99%, 0.69%, 7.98%, 3.44%, 8.72%, 4.1, 8.19 mg/100g, 

6.09 mg/100g, 0.067 (at 420 nm), 40 mg/100g, 40 mg/100g, 0.09 mg/100g 

and 162 mg/100g on fresh wt. basis , respectively, while, onion (Balady 

variety) contained total soluble solids, total acidity, crude protein, ether 
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extract, crude fiber, ash, total sugars, reducing sugars, available 

carbohydrate, ascorbic acid, carotenoids, Ca, P, Fe and K were 69.04%, 

4.44%, 10.39%, 7.06%, 7.86%, 5.47%, 63.33%, 27.3%, 69.22%,  65 

mg/100g, 48.33 mg/100g, 317.46 mg/100g, 317.46 mg/100g, 0.71 mg/100g 

and 1285.71 mg/100g on dry weight basis, respectively. 

This results are similar to those reported by Salem (1974), Darweesh 

(1980) and Hareedy (2000). 

 

Table (6): Chemical composition of fresh onion. 

Components On fresh 

wt basis 

On dry 

wt basis 

Moisture % 87.4 - 

Total soluble solids   % 8.7 69.04 

Total acidity % (as citric acid) 0.56 4.44 

Crude protein % (N×6.25) 1.31 10.39 

Ether extract % 0.99 7.06 

Crude fiber % 0.99 7.86 

Ash % 0.69 5.47 

Total sugars % 7.98 63.33 

Reducing sugars % 3.44 27.30 

Total carbohydrate %  8.72 69.22 

pH  4.1 --- 

Ascorbic acid ( mg/ 100g ) 8.19 65.00 

Carotenoids ( mg/100g) 6.09 48.33 

Color index 0.067 - 

Minerals ( mg /100 g) 

Calcium  40 317.46 

Phosphorus  40 317.46 

Iron  0.09 0.71 

Potassium 162 1285.71 
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4.1.7 Peas :  

Data concerning chemical composition of fresh peas under this study 

are tabulated in Table (7).  It could be observed that moisture, total soluble 

solids, total acidity, crude protein, ether extract, crude fiber, ash, total 

sugars, reducing sugars, available carbohydrate, pH value, ascorbic acid, 

carotenoids, color index, Ca, P, Fe and K were 75%, 5.2%, 0.96%, 5.2%, 

0.23%, 1.8%, 0.81%, 5.69%, 4.46%, 16.96%, 4.8, 32.3 mg/100g, 16.2 

mg/100g, 0.023 (at 420 nm), 88 mg/100g, 472 mg/100g, 0.47 mg/100g and 

152 mg/100g (on fresh wt. basis), respectively, while, peas contained total 

soluble solids, total acidity, crude protein, ether extract, crude fiber, ash, 

total sugars, reducing sugars, available carbohydrate, ascorbic acid, 

carotenoids, Ca, P, Fe and K were  20.8%, 3.84%, 20.8%, 0.92%, 7.2%, 

3.24%, 22.67%, 17.88%, 67.84%,  129.2 mg/100g, 64.8 mg/100g, 352 

mg/100g, 1888 mg/100g, 1.88 mg/100g and 609.2 mg/100g on dry weight 

basis, respectively. 

These results are in agreement with those reported by El-Anany 

(1999). 
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Table (7) Chemical Composition of fresh Peas 

 

Components  On fresh wt. 

basis 

On dry wt. basis 

Moisture (%) 75 — 

Total soluble solids (%) 5.2 20.8 
Total acidity % (as citric acid) 

0.96 3.84 
Crude protein % (N×6.25) 5.2 20.8 

Ether extract (%) 0.23 0.92 

Crude fiber (%) 1.8 7.2 

Ash (%) 0.81 3.24 

Total sugars (%) 5.69 22.67 

Reducing sugars (%) 4.46 17.88 

Total carbohydrate (%) 16.96 67.84 

pH  4.8 — 

Ascorbic acid (mg/100g) 32.3 129.2 

Carotenoids (mg/100g) 16.2 64.8 

Color index 0.023 — 

Minerals (mg/100g) 

Calcium 88 352 

Phosphorus 472 1888 

Iron 0.47 1.88 

Potassium 152.3 609.2 
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4.1.8 Green Beans: 

The proximate analysis and physical properties of green beans under 

this investigation is given in Table (8). 

From these data, it could be seen that moisture, total soluble solids, 

total acidity, crude protein, ether extract, crude fiber, ash, total sugars, 

reducing sugars, available carbohydrate, pH value, ascorbic acid, 

carotenoids, color index, Ca, P, Fe and K were 89.51%, 6.09%, 1.51%, 

2.43%, 0.42%, 1.43%, 1.13%, 4.96%, 4.55%, 5.08%, 4.3, 8.0 mg/100g, 

26.4 mg/100g, 0.098 (at 420 nm), 88 mg/100g, 60.9 mg/100g, 0.74 

mg/100g and 364.5 mg/100g on fresh wt. basis, respectively, while, green 

beans contained total soluble solids, total acidity, crude protein, ether 

extract, crude fiber, ash, total sugars, reducing sugars, available 

carbohydrate, ascorbic acid, carotenoids, Ca, P, Fe and K were 58.05%, 

14.39%, 23.16%, 4%, 13.63%, 10.77%, 47.28%, 43.37%, 48.44%,  76.26 

mg/100g, 251.66 mg/100g, 838.89 mg/100g, 580.55 mg/100g, 7.05 

mg/100g and 3474.73 mg/100g on dry weight basis, respectively. 

These results are similar to those reported by El-Sherbiny (1986) and 

Mohamed (2003).   
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Table (8) Chemical Composition of fresh green beans 

 

Components On fresh wt. 

basis 

On dry wt. basis 

Moisture (%) 89.51 — 

Total soluble solids (%) 6.09 58.05 
Total acidity % (as citric acid) 

1.51 14.39 

Crude protein % (N×6.25) 
2.43 23.16 

Ether extract (%) 0.42 4.00 

Crude fiber (%) 1.43 13.63 

Ash (%) 1.13 10.77 

Total sugars (%) 4.96 47.28 

Reducing sugars (%) 4.55 43.37 

Total carbohydrate (%) 5.08 48.44 

pH  4.3 — 

Ascorbic acid (mg/100g) 8.00 76.26 

Carotenoids (mg/100g) 26.4 251.66 

Color index  0.098 — 

Minerals (mg/100g) 

Calcium 88 838.89 

Phosphorus 60.9 580.55 

Iron 0.74 7.05 

Potassium 364.5 3474.73 
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4.1.9 Lemon :  

Data presented in Table (9) showed the chemical composition of fresh 

lemon, from these data , it could be seen that moisture, total soluble solids, 

total acidity, crude protein, ether extract, crude fiber, ash, total sugars, 

reducing sugars, available carbohydrate, pH value, ascorbic acid, 

carotenoids, color index, Ca, P, Fe and K were 90.08%, 9.25%, 3.8%, 

0.16%, 0.65%, 0.08%, 0.76%, 2.11%, 1.88%, 8.27%, 2.11, 59.6 mg/100g, 

1.46 mg/100g, 0.090 (at 420 nm), 7.21 mg/100g, 7.1 mg/100g, 0.042 

mg/100g and 131 mg/100g on fresh wt. basis, respectively, however, lemon 

contained total soluble solids, total acidity, crude protein, ether extract, 

crude fiber, ash, total sugars, reducing sugars, available carbohydrate, 

ascorbic acid, carotenoids, Ca, P, Fe and K were 93.24%, 38.3%, 1.61%, 

6.55%, 0.8%, 7.66%, 21.27%, 18.95%, 83.38%,  600.8 mg/100g, 14.71 

mg/100g, 72.68 mg/100g, 71.57 mg/100g, 0.42 mg/100g and 1320.56 

mg/100g on dry weight basis, respectively. 

These results coincided with what was reported by Abou Taleb 

(2004). 
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Table (9) Chemical Composition of Fresh Lemon Juice: 

 

Components On fresh wt. 

basis 

On dry wt. basis 

Moisture (%) 90.08 — 

Total soluble solids (%) 9.25 93.24 
Total acidity % (as citric acid) 

3.8 38.30 

Crude protein % (N×6.25) 
0.16 1.61 

Ether extract (%) 0.65 6.55 

Crude fiber (%) 0.08 0.80 

Ash (%) 0.76 7.66 

Total sugars (%) 2.11 21.27 

Reducing sugars (%) 1.88 18.95 

Total carbohydrate (%) 8.27 83.38 

pH  2.11 — 

Ascorbic acid (mg/100g) 59.6 600.80 

Carotenoids (mg/100g) 1.46 14.71 

Color index  0.09 — 

Minerals (mg/100g) 

Calcium 7.21 72.68 

Phosphorus 7.1 71.57 

Iron 0.042 0.42 

Potassium 131 1320.56 
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4.1.10 Tomato : 

The chemical analysis of tomato juice are given in Table (10).  The 

moisture, total soluble solids, total acidity, crude protein, ether extract, 

crude fiber, ash, total sugars, reducing sugars, available carbohydrate, pH 

value, ascorbic acid, carotenoids, color index, Ca, P, Fe and K were 93.3%, 

5.35%, 0.43%, 0.93%, 0.17%, 0.57%, 0.55%, 3.1%, 2.91%, 4.48%, 4.24, 

16.9 mg/100g, 6.95 mg/100g, 0.073 (at 420 nm), 18 mg/100g, 31 mg/100g, 

0.36 mg/100g and 169 mg/100g on fresh wt. basis, respectively, however, 

tomato contained total soluble solids, total acidity, crude protein, ether 

extract, crude fiber, ash, total sugars, reducing sugars, available 

carbohydrate, ascorbic acid, carotenoids, Ca, P, Fe and K were 79.85%, 

6.41%, 13.88%, 2.53%, 8.5%, 8.2%, 46.26%, 43.43%, 66.89%,  252.23 

mg/100g, 98.35 mg/100g, 268.65 mg/100g, 462.68 mg/100g, 5.37 mg/100g 

and 2522.38 mg/100g on dry weight basis, respectively. 

These results are in agreement with Hafez (1994), Shouman (1997) 

and Attia (2000).  
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Table (10) Chemical Composition of Fresh Tomato: 

 

Components On fresh wt. 

basis 

On dry wt. basis 

Moisture (%) 93.3 — 

Total soluble solids (%) 5.35 79.85 
Total acidity % (as citric acid) 

0.43 6.41 

Crude protein % (N×6.25) 
0.93 13.88 

Ether extract (%) 0.17 2.53 

Crude fiber (%) 0.57 8.50 

Ash (%) 0.55 8.20 

Total sugars (%) 3.10 46.26 

Reducing sugars (%) 2.91 43.43 

Total carbohydrate (%) 4.48 66.89 

pH  4.24 — 

Ascorbic acid (mg/100g) 16.9 252.23 

Carotenoids (mg/100g) 6.59 98.35 

Color index  0.073 — 

Minerals (mg/100g) 

Calcium 18 268.65 

Phosphorus 31 462.68 

Iron 0.36 5.37 

Potassium 169 2522.38 
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4.1.11. Garlic: 

 The chemical composition of fresh garlic is given in table (11). The 

values obtained that the moisture, total soluble solids, total acidity, crude 

protein, ether extract, crude fiber, ash, total sugars, reducing sugars, 

available carbohydrate, pH value, ascorbic acid, carotenoids, color index, 

Ca, P, Fe and K were 76.31%, 10.1%, 0.16%, 1.9%, 0.23%, 0.25%, 0.19%, 

0.91%, 0.38%, 21.22%, 3.95, 15.9 mg/100g, 0.71 mg/100g, 0.016 (at 420 

nm), 11.1 mg/100g, 103.6 mg/100g, 0.31 mg/100g and 290.1 mg/100g on 

fresh wt. basis, respectively, however, garlic contained total soluble solids, 

total acidity, crude protein, ether extract, crude fiber, ash, total sugars, 

reducing sugars, available carbohydrate, ascorbic acid, carotenoids, Ca, P, 

Fe and K were  42.63%, 0.67%, 8.02%, 0.97%, 1.05%, 0.8%, 3.84%, 1.6%, 

89.16%,  101.3 mg/100g, 2.99 mg/100g, 46.85 mg/100g, 437.31 mg/100g, 

1.3 mg/100g and 1224.56 mg/100g on dry weight basis, respectively. 

The aforementioned data were in line with those obtained by 

Darweesh (1980) and Hareedy et al., (2003). 
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Table (11) Chemical Composition of fresh garlic 

 

Components On fresh wt. 

basis 

On dry wt. basis 

Moisture (%) 76.31 - 

Total soluble solids (%) 10.10 42.63 
Total acidity % (as citric acid) 

0.16 0.67 

Crude protein % (N×6.25) 
1.90 8.02 

Ether extract (%) 0.23 0.97 

Crude fiber (%) 0.25 1.05 

Ash (%) 0.19 0.80 

Total sugars (%) 0.91 3.84 

Reducing sugars (%) 0.38 1.60 

Total carbohydrate (%) 21.22 89.16 

pH  3.95 - 

Ascorbic acid (mg/100g) 15.9 101.30 

Carotenoids (mg/100g) 0.71 2.99 

Color index  0.016 - 

Minerals (mg/100g) 

Calcium 11.1 46.85 

Phosphorus 103.6 437.31 

Iron 0.31 1.30 

Potassium 290.1 1224.56 
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4.2. Chemical composition and physical properties of dried 

materials. 

4.2.1. Carrots: 

The dehydrated blanched or unblanched carrots in over or solar energy 

were analyzed and the obtained results are shown in Table (12). 

From the results presented in Table (12) it could be noticed that the 

moisture contained in solar energy dried carrots was  higher than same in 

oven dehydrated one either blanched or un blanched in i.e moisture 

contained  un blanched carrot was 2.19 and 3.20% either dried by oven or 

solar energy respectively.  In addition, the utilization of blanching before 

dehydration caused an increase in moisture content of dehydrated product, 

being 2.86% and 4.02 in oven and/or solar energy drying, respectively. 

As for the total titratable acidity, no significant differences could be 

detected between the two aforementioned methods of drying either 

blanched or not before dehydration. 

Concerning the effect of dehydration on ascorbic acid content of 

dehydrated carrots, it is evident that pronounced decrease occurred in this 

vitamin. Ascorbic acid content was 23.0 and 21.0 mg/100 g in case of 

drying by oven either by blanching or not before dehydration, respectively. 

In case of the solar energy drying it was 25.0 and 24.0 mg/100g at the same 

above conditions. The destruction in ascorbic acid was higher in solar 

energy drier than oven method the high decrease in ascorbic acid content is 

observed in the blanched dried carrot. This destruction maybe due to 

oxidation and thermal degradation of ascorbic acid at high processing 

temperature for long time of heating. 

The carotenoids in blanched dehydrated carrots were lower than the 

untreated ones, being 54.39 and 48.98 mg/100g, respectively, in case of 



Results and Discussion 

blanching, while in the untreated dried carrots, it was 51.99 and 48.5 

mg/100 g in the oven and solar dryers, respectively. 

As for the color index values, the results showed no significant 

differences between all treatments. 

From the same Table, it is evident that most of sugars in the 

dehydrated carrots were in the reducing form, being usually higher in case 

of dehydration by the oven dryer. These results would be due to the effect 

of continuous heating by the electric oven. 

Concerning the fat content, it was higher in the carrots dehydrated by 

the two different methods without treatment compared two samples 

blanched before dehydration . 

In case of fiber and ash content of dehydrated carrots. The data in the 

same above Table gave similar results with special reference to the pre-

treatments and/or the method of dehydration, as fibers averaged from 6.36 

to 3.55 while the ash content gave 6.39, 6.96, % in all different cases. 

Meanwhile, dehydrated carrots contained higher amounts of 

potassium,   calcium and phosphorus, being from 1176 to 1329, 305 to 309 

mg/100g and from 301 to 304 mg/100g, respectively, in all cases. Iron 

content varied between 5.7 to 6.1 mg/100g in both methods of dehydration. 

With regard to carbohydrates content of dehydrated carrots, it apparent 

that the previously untreated samples contained higher values being 84.84 

and 86.73 % in case of samples dehydrated by the oven and, solar dryers, 

respectively, while at the same conditions it was 36.75 and 85.75% in the 

samples previously blanched before dehydration. These differences may 

due to the loss of soluble carbohydrates in the water of blanching. 

The drying ratio was usually higher in case of carrots dehydrated by 

the solar energy dryer compared to the electric oven as it was from 7.99: 1 
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to 8.14 : 1 for the first technique while it was  

8.1:1 to 8.15:1 for the second, showing that the solar energy dryer was an 

economical technique compared to the electric oven.  

It could be concluded that dehydration by different treatments 

obviously affected only the ascorbic acid content of fresh carrots after 

dehydration as it differed from 79.05mg/100 g in the fresh carrots into 

(10.32-21.60) in the dehydrated product. The carotenoids were 

60.51mg/100 g in the fresh carrots decreased to about 46.5-54.93 mg/100 g 

in the dehydrated carrots. The other constituents were approximately 

slightly changed. 

All the aforementioned results in Table (14) were calculated on the dry 

weight basis. Besides, all these data are in accordance with those by El-

Sayed (2000) and Abou Zaid (2002). 

 

Effect of storage period on chemical composition of carrot 

powder: 

Results in Tables (13) and (14) show the effect of pre treatment 

different dehydration processes and storage periods on chemical 

composition of carrot powders. It is evident that the previously dehydrated 

carrot powder had acquired moisture from the atmosphere during storage 

for 12 months at the ambient temperature. These increments ranged from 

2.86 to 4.02% in blanched carrot being dried by either the oven or the solar 

energy method. From the same Table, it could be noticed that the moisture 

content in all different treatments increased during storage. This increment 

was significantly higher in the oven drying method than the other one. 

These results may be due to the absorption of the atmospheric moisture 

during storage. These results agree with those obtained by Khalil (1993), 

Said (2000) and El-Sayed (2000). 
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In this concern, El-Sayed (2000) reported that the moisture contents 

from 5.82 to 7.02% in dehydrated carrots at 70C/8hr during storage to 

protect the carotenoides content but the total sugars to the increment of 

moisture content during storage period ranged from total sugar 72.48 to 

70.00, reducing sugars 54.24 to 53.62 and non reducing sugar 18.24 to 

16.38 up to 9 months. 

The coating carrots with 31600 to 27000 mg/100g dry wheat bases. 

That the after 9 months storage the percentage loss of vitamin C in 

dehydrated vegetables was 16.50 to 12.95 mg/100g. 

From the same Tables (13 and 14) it could be seen that dehydration 

process caused an obvious decrease in the total sugars and reducing sugars. 

This phenomenon could be explained by the fact that under acidic 

conditions and drying temperature the no reducing sugars could be inverted 

into the reducing form. 

On the other hand, the reducing sugars either initially existed or 

latterly produced by inversion were the chief participant in the Maillard 

reaction browning. However, from the obtained data, it seemed that the 

amount of reducing sugars interacting in the browning system within the 

drying process was lower than the amount of these sugars produced by 

inversion reaction. This caused an accumulation of reducing sugars which 

could be observed immediately after dehydration in all treatments, 

meanwhile during storage of carrot powder at room temperature, reducing 

sugars increased as a result of inversion then began to decrease to reach at 

the final stages of storage a level being lower than that estimated 

immediately before dehydration. This decrease indicates that the amount of 

inverted sugars would not be also enough to substitute all the losses in the 

reducing sugars content reacting in the browning system at the end of 
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storage period. These results could be proved by the pronounced decrease 

of the reducing and total sugars at these stages. Besides, the decrement of 

total sugars was higher in the oven dried carrot compared to the solar 

energy. Treatment of blanching caused high reduction of sugars than the 

untreated either dried by the oven or by solar energy. 

These decrements of total sugars ranged from 58.12 to 35.57% and 

48.99 to 44.85 % in carrot dried either by the oven or by the solar energy 

methods.  

As for carotenoids and ascorbic acid content of carrot powder, these 

constituents gradually decreased during prolonged storage of all powders 

produced by the oven or the solar energy. Besides the decrement of 

ascorbic acid was lower in the un blanched carrot compared to the other 

one in case of drying either by the oven or solar energy being 21.00 to 

18.61 % in the first and 24 to 20.21 %in the latter. From the same tables 

(13 and 14) it could be noticed that pronounced decrease in ascorbic acid 

and carotenoids in all drying method 5.46 to 8.69 % (by oven) or 2.72 to 

7.01 (by solar energy) and 1.7 to 3.11 (by oven) or 1.31 to 2.38 (by solar 

energy).  These results agree with those obtained by Sidky et al. (1993), 

Said (2000) and El-Sayed (2000). 

Besides an increment occurred total acidity in dried carrot regardless 

of the methods .These increments in total acidity could be attributed to the 

autolysis of small amounts of gross constituents of the dried carrot within 

storage period such as sugars , proteins and fats to produce minor amounts 

of  some acids Abou Zaid (2002). 

As for ash content, no significant difference could be detected between 

the aforementioned carrots in case of drying either by the oven or by solar 

energy. 
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Fiber and ether extract decreased during storage period in the 

aforementioned treatments in both drying methods. 

4.2.2. Sweet Potato: 

 The dehydration sweet potato varieties Abeese and Mabrouka were 

analyzed the obtained results are shown in Tables (15 and 16), respectively. 

It could be noticed that dehydrated sweet potato in both varieties, were 

contained 4.37 to 8.45% and from 4.42 to 8.57% moisture in the powder 

either dried by the oven or solar energy. As regards the effect of blanching 

and dehydration caused a pronounced decrease of ascorbic acid content in 

case of all treatments. However, the blanched treatment gave the highest 

loss of ascorbic acid content than the other one. They reached about 16.69 

and 17.08 mg /100g  (on dry wt. basis) in blanched dried Mabrouka either 

dried by oven and solar energy respectively while unblanched Mabrouka 

had  

22–80 mg/100g dried in oven and 23.6 mg/100g dried in solar energy. On 

the other hand Abeese recorded the highest value of ascorbic acid content 

than Mabrouka. 

 Besides, crude protein, ash, crude fiber and ether extract contents 

decreased in the oven dried powder as well as the solar energy dried one of 

both sweet potato varieties. It could also be- noticed that crude protein in 

both dried powder of unblanched sweet potato ranged from 3.43 to 4.17% 

in the oven, while ranged from 3.33 to 4.18% in solar energy drier. From 

the same Tables, it could be noticed that carotenoids content decreased as 

affected either by blanching and/or dehydration process of both varieties. 

The decrement of total carotenoids was lower in the oven dried products 

compared to the solar dried ones. 
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 From the same Tables, it could be observed that potassium content in 

the oven or solar energy dried powder of both varieties of sweet potatoes 

was high than the other one. They ranged between 1101 to 1109 mg/100g 

and from 1455 to 1464 mg/100g (on dry wt. basis) in Abeese and 

Mabrouka varieties, respectively. On the other hand, phosphorus and iron 

showed low concentration in both varieties in all treatments. The 

dehydration percentage was higher in Abeese variety compared to that of 

Mabrouka. 

 These results are similar to those reported by Paul and Sauthgate 

(1978), Rofael and Youssf (1996) and El-Sayed (2000). 

  
Effect of storage on chemical composition of sweet potato 

(Mabrouka) powder: 

From tables (17 and 18), it could be concluded that the moisture 

content increased from 4.37 to 5.21 % in the unblanched Mabrouka tubers, 

dried in the oven. While those dried in the solar energy dryer showed an 

increased from 4.47 to 5.31%. On the other hand, dried Mabrouka  

previously blanched recorded an increase in moisture content it was from  

8.12 to 8.99 and from 8.27 to 9.92 in the oven and solar energy dryers, 

respectively. It could be observed that the moisture content in all different 

treatments increased during storage at room temperature. This increment 

ranged between 19% to 21% in Mabrouka either dried by the oven or the 

solar energy respectively. The increase in moisture content may be due to 

the absorption of the atmospheric moisture during storage. With ranged to 

protein content of blanched dried Mabrouka (Tables 19 and 20), there was 

slight decrease during storage at room temperature. It reached 4.78 to 4.50 

by oven dried and 4.66 to 3.94 by solar energy. This may be due to Millard 

reaction between amino acid and the reducing sugars during the long 

storage. 
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It is obvious from Tables (15 and 16) that ether extract content of 

unblanched Mabrouka was also slightly affected by storage condition. The 

decrease ranged 3.46 to 3.00 and 3.55 to 3.02 either dried in the oven 

or/and solar energy.  This slight decreases could be due to oxidized lipid 

reaction, which un saturated lipids are oxidized to hydro peroxides, cyclic 

peroxides epoxides and aldehydes .This lipids derivatives not only 

adversely affect flavor but also interact with proteins and other ingredient. 

As for ash content, our results reveal changed was detected during 

storage. From the same (tables 17 and 18) it could be noticed that ascorbic 

acid decreased during storage. The loss percentage ranged 1.88 to 6.02 % 

in the aforementioned treatments. This loss was mainly due to the oxidation 

of that vitamin during storage, how ever, it may be also attributed to the 

non enzymatic discoloration. 

As shown in the same Tables, total sugars content of the dried Abeese 

powder was higher compared to that of Mabrouka regardless of the method 

of dehydration. A pronounced decrease existed in reducing sugars in the 

oven-dried samples compared to the other one. Total sugars ranged 

between 17.91 to 17.49, in unblanched and 18.23 to 17.91 in blanched by 

oven dried. 

As for Abeese tubers the results are similar to Mabrouka in 

aforementioned treatments as mention in table (17 and 18). 

 

Effect of storage on sweet potato (Abeese) powder:                            

Results in tables (19 and 20) indicated that moisture content of dried 

Abeese was affected by different condition of storage. In respect of packing 

materials and storage periods. It could be seen that moisture content 
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 increased during storage either dried by oven or/and solar energy. The 

increment of moisture in solar energy was 4.56 to 5.01. Abeese moisture 

was higher in solar drier than oven drier. 

It was also noticed that blanching before dehydration recorded high 

moisture content compared to the other one, i.e., moisture content ranged 

4.42 to 4.56 and 4.56 to 5.01 in oven or solar energy unblanched. 

As regard the effect of dehydration of ascorbic acid content  it could 

be noticed that pronounced decrease in this vitamin occurred in case of all 

treatments.  This decrement  valued between 36.86 to 36.6 % and 38.07 to 

37.52% (on dry wt. basis )in case of using oven drying and solar energy 

drying methods previously un blanched respectively. 

Results reveal that total acidity of dried Abeese stored at room 

temperature increased during storage period .The increment was 0.58 to 

0.57 (unblanched), 0.58 to 0.83 (blanched) and 0.52 to 0.72 (unblanched), 

0.56 to 0.83 (blanched)in oven and solar energy method respectively. 

Protein  content of unblanching Abeese (table 19 and 20) there was 

slight decrease during storage at room temperature. It reached 3.58 to 3.29 

by oven and for 3.56 to 3.82 by solar energy. It is obvious from table (19 

and 20) that fat content of unblanched Abeese was also slightly affected by 

storage conditions. The decrease ranged from 1.98 to 1.76 and 2.08 to 1.90 

% either dried in the oven and solar energy respectively. As for ash content, 

our results reveal no significant change was detected during storage. 

Total sugars and reducing sugars content of un blanched Abeese 

(tables 19 and 20) were 28.36 to 28, 27.79 to 27.41 and 19.95 to 19.61, 

19.75 to 19.51 in the oven and solar energy respectively. 

All the aforementioned are in agreement with Rofael and Youssf 

(1996), El-Said (2000) and El-Sharouns (2000).  



Results and Discussion 

 

4.2.3.  Guava 

As for color and refractive index, they were 0.01 as O.D. at 420 nm 

and 1.342, respectively. 

The effect of dehydration by foam-mat drying methods on the 

chemical constituents is presented in Table (21). From this table it could be 

observed that the moisture of the end product was 8.60% in 1.5% albumin 

and adding sugar. 

The total soluble solids was 16.20, pH value 4.22, acidity 2.31, 

ascorbic acid 252.0, color index 0.81, respectively 

 

Table (21): Chemical properties of dried guava by foam mat drying 

 

Components 1.5%  

albumin +  12% sugar 

Moisture % 8.60 

Total soluble solids % 16.20 

pH  4.22 

Acidity % 2.31 

Ascorbic acid (mg/100 g) 252.0 

Color index 0.81 

Rehydration time 8 
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4.2.4. Grape: 

From Tables (22 and 23), it could be noticed that the moisture content 

increased from 9.6% to 10.51% in the dried grapes by the oven while those 

sun dried showed an increase from 10.9% to 11.62%. As for crude fiber a 

slight increment in case all treatments being 3.94% to 3.97% in the oven 

dried grapes and 3.69% to 3.75% in sun dried grapes. Besides an increment 

occurred acidity in dried grapes regardless of the method of dehydration. 

On the other hand, the loss in ash and protein ranged between 1.39 to 

1.37%, 3.4 to 3.42% (oven dried) and 1.42 to 1.39% and 3.66 to 3.59% in 

sun dried, respectively (tables 22 and 23). 

The aforementioned results indicated that there is no significant 

difference in used concentration of sodium metabisulphate. As for ascorbic 

acid a pronounced decrease was observed in all treatments in both dried 

methods during storage periods. 

As shown in the same Tables (22 and 23), total sugar content of the 

oven dried grapes decreased this decrement ranged between 69.9 to 70.19% 

in 0.1% sulfur dioxide; 68.86 to 69.20% in 0.05% sulfur dioxide; 69.49 to 

69.79% in 0.1% S.D. and 67.91 to 68.18% in 0.05%S.D. by sun drying, 

respectively. While decrement in reducing sugars was observed in both 

dried grapes being in 86.85 to 68.43 in 0.1% S.D. and 67.45 to 66.9% by 

sun dried, 69.17  to 68.62  (1%) and 67.99 to 67.47% by oven dried up to 7 

months. 

As for pH value, it could be noticed that a slight increment in all 

treatment during storage. There is reversible relationship between acidity 

and pH value. 
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Ascorbic acid content of dried grabs ranged between 1.28 to 1.11, 1.13 

to 0.92 mg/100g (oven dried ) and 1.96 to 1.76 and 1.87 to 1.71 mg/100g 

(sun dried )  respectively . 

Fiber and ether extract decreased during storage period in 

aforementioned treatments in both drying methods. 

This results agree with those obtained by Hussein (1983) and Nezam 

El- Din and Sidky (1991). 

Nezam El- Din (1993) found that the moisture content of grape 

ranged from 10.2 to 13.0%. This storage 7 month while the total acidity 

ranged from 1.96 to 1.80%. pH value 3.48 to 3.24, reducing sugar 20.6 to 

12.0% while the total sugars 24.0 to 15.0%. 

 

4.2.5. Fig: 

From tables (24 and 25), it could be noticed that the moisture content 

increased from 20.72 to 21.21% in the dried fig by oven while those sun 

dried showed an increase from 21.14 to 21.73. 

As for crude fiber a slight increment in case all treatments being 8.66 

to 8.58% in the oven dried fig and 8.39 to 8.43% in sun dried fig. 

Besides an increments occurred acidity in dried fig regardless of the 

method of dehydration. 

On the other hand, the loss in ash and protein ranged between 2.97 to 

2.94%, 2.96 to 2.86% (oven dried) and 2.84 to 2.81%, 2.88 to 2.78% in sun 

dried. 

The aforementioned results indicated that there is no significant 

difference in used concentration of sodium metabisulphate. 

As for ascorbic acid a pronounced decrease was observed in all 

treatments in both dried methods during storage periods. 
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The fat content of the dried fig was 1.88 to 1.74 in the oven dried and 

2.13 to 1.96 in sun dried fig.  As shown in the same tables (13 and 14), total 

sugars content of the sun dried fig decreased this decrement ranged 

between 69.43 to 69.28 (percentage 0,05 %);68.98 to 68.82 (percentage 

1%) and 68.90 to 66.30 (percentage 5%) by oven drying. 

While decrement in reducing sugars was observed in both dried fig 

being in 66.68 to 66.30 (percentage 1%) and 66.57 to 33.20(0.05) by oven 

drier, 67.18 to 66.91 (1%) and 67.02 to 66.80 by sun dried up to 7 months. 

These results agree with those obtained by Abd El-Ghany et al. 

(1997) and El-Sharouns (2000). 

Hassan (1995) who found that moisture content of dried fig by sun 

drying sulfuring (Sultani 16.00 to 16.95), (Kadota 16.37 to 17.65) and 

(Canadria 16.76 to 7.93). 

 

4.2.6 Onion :  

In practice, the choice of the method is based on both quality and 

economic stand points. When water is removed as a function of drying. The 

other dissolved continents are concentrated in the remaining water, unless 

they were crystallized. Thus, reactions between these dissolved constituents 

can be accelerated during drying as well as storage of the dehydrated foods.  
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Table (26) : Chemical and physical properties of oven dried onion (on 

dry wt. basis)   

 

Components  On dry wt. basis 

Moisture % 4.5 
Total acidity % (as citric acid) 

9.1 
Crude protein % (N×6.25) 

3.28 

Crude protein % 14.34 

Ether extract % 5.05 

Crude fiber % 4.60 

Ash % 3.78 

Total sugars % 66.17 

Reducing sugars % 14.16 

Total carbohydrate %  76.95 

Ascorbic acid ( mg/ 100g ) 32.35 

Carotenoids ( mg/100g) 0.99 

Color index 0.47 

Dehydration ratio  19.4:1 

Minerals ( mg /100 g) 

Calcium  173.82 

Phosphorus  285.86 

Iron  3.03 

Potassium 1448.16 
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Experiments were continued to study the effect of both dehydration 

and storage at room temperature on some chemical properties of the onion 

under investigation.  

Regarding the moisture content of the dehydrated onion sample, it 

could be seen from table (26) that the average moisture content of dried 

onions of the Balady variety was 4.5%  

The protein content of the dried onion showed no changes as a 

function of dehydration. For instance the protein percentage of the winter 

crop sample was 13.7 % before drying (Table, 26).  

The reducing sugars and total sugars of onion samples were given in 

Table (26). It is clear that the values of reducing sugars showed a slight 

increase in some samples after dehydration. Wore as the reducing sugars of 

the other samples tends to decrease after dehydrations.  

For instance, the reducing sugars and total sugar and total sugars of the 

onion were 18.3 % and 63.2 % respectably these results are similar to those 

reported by Darweesh (1980), Maini et al. (1984) and Hareedy (2000).  

 

4.2.7. Peas: 

It is quite important to control the temperature and moisture of the 

oven-dried material. Oven-dried peas have been found extremely 

susceptible to changes during their storage. The transition in the physical 

structure of oven-dried peas occurred near or below room temperature.  

The crystallization time for carbohydrates was highly sensitive to 

moisture content.  The carbohydrate content of peas was high and fresh 

chandeler contained (5.95%) soluble solids. Aroma retention during drying 

and storage could be related to structural changes, and especially to 

collapse and sickness during oven-drying and storage. 
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From the results shown in Table (27), it could be observed that the 

moisture content of the oven-dried decreased from 9.9%. 

Reducing sugars, total sugars and total acidity were not greatly affect 

by the oven-drying, were (14.1, 16.8 and 2.4% respectively, in Table (27). 

The ascorbic acid content was found to be affected by the oven 

dehydration process it was 25.2 mg/100gm, result mentioned in Table (27), 

also indicates that no detected change was noticed for color differences, 

crude protein, other extract, crude fiber and ash were 23.9, 1.5, 6.3 and 4.2. 

All the aforementioned results in Table (27) were calculated on the dry 

weigh basis. Besides, all these data are in accordance with El-Sherbiny 

(1986). 

 



Results and Discussion 

 

Table (27): Chemical composition and physical proprieties of oven 

dried peas (on dry wt. basis)  

 

 

 

Components  On dry wt. 

basis 

Moisture % 9.9 

Total soluble solids   % 5.95 

Total acidity % (as citric acid) 2.66 

Crude protein % (N×6.25) 26.52 

Ether extract % 1.66 

Crude fiber % 6.99 

Ash % 4.66 

Total sugars % 18.64 

Reducing sugars % 15.64 

Total carbohydrate % 71.14 

Ascorbic acid ( mg/ 100g ) 27.96 

Carotenoids ( mg/100g) 140.28 

Color index 0.13 

Dehydration ratio  7.57:1 

Minerals ( mg /100 g) 

Calcium  103.31 

Phosphorus  188.67 

Iron  4.03 

Potassium 1297.44 
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4.2.8. Green Beans: 

From Table (28), it could be noticed that the moisture content was 

11.7 in the dried green beans by the oven-drying. As for crude fiber and 

crude protein content of the oven dried green beans was 4.9% and 23.9% 

respectively. 

Concerning the fat and ash, their concentration content were 1.8% and 

4.16%. The reducing and total reducing sugars content of these dried green 

beans were about 35.18 and 38.69%. Carotenoids content was 

183.1mg/100g. Showing that green beans are rich source for these 

carotenoids. 

From this table, ash content of dried green beans was reasonable 

source of some minerals such as potassium 2916.9, calcium 616, 

phosphorus 426 and iron 5.91mg/100g. 

Ascorbic acid content as an essential vitamin in human nutrition is 

given in Table (28). It could be seen that ascorbic acid content in dried 

green beans was 56.3 mg/100g. Total acidity content of these dried green 

beans was 3.21%. These results are similar to those reported by El-Anany 

(1999). 
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Table (28): Chemical composition and physical proprieties of oven 

dried green beans (on dry wt. basis)  

 

Components  On dry wt. basis 

Moisture % 11.7 

Total soluble solids  % 6.96 

Total acidity % (as citric acid) 3.63 

Crude protein % (N×6.25) 27.06 

Ether extract % 2.3 

Crude fiber % 5.54 

Ash % 4.68 

Total sugars % 43.81 

Reducing sugars % 39.84 

Total carbohydrate %  73.88 

Ascorbic acid (mg/ 100g) 63.75 

Carotenoids (mg/100g) 207.36 

Color index 0.15 

Dehydration ratio  7.85 :1 

Minerals ( mg /100 g) 

Calcium  8.62 

Phosphorus  482.4 

Iron  6.69 

Potassium 3303.39 
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4.2.9 Lemon:  

Data in Table (29) show that moisture content was 3.9 % from these 

data, it could be seen that total soluble solids (T.S.S) was 10.1 %. can 

corning crude fiber and ether extract content their concentration were 

4.96% and 4.66 %,  respectively. 

From the same table it could be seen that crude protein and total 

acidity were 5.98 % and 3.96 % respectively. As for the total sugar and 

reducing sugar, content were 18.39 % and 7.1 % respectively.  

Ash content which actually represents the amount of mineral was 

found to be 3.86% from this Table (29) ash content of dried lemon was 

reasonable source of some important minerals such as potassium, 594 

calcium 111.91, phosphorus 68.86 and iron 2.58 mg/100g. All the 

aforementioned results in Table (29) were calculated on the dry weight 

basis. Besides, all these data are in accordance with those Al-Varado 

(1991).  
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Table (29): Chemical composition and physical properties of oven 

dried lemon by foam mat drying (on dry wt. basis)  

 

Components  On dry wt. basis 

Moisture % 3.9 

Total soluble solids   % 10.1 

Total acidity % (as citric acid) 4.12 

Crude protein % (N×6.25) 6.22 

Ether extract % 4.84 

Crude fiber % 0.99 

Ash % 4.01 

Total sugars % 19.13 

Reducing sugars % 7.38 

Total carbohydrate % 86.87 

Ascorbic acid (mg/100g) 84.91 

Carotenoids (mg/100g) 84.18 

Color index 0.13 

Dehydration ratio  23.3:1 

Minerals (mg/100 g) 

Calcium  116.45 

Phosphorus  71.65 

Iron  2.62 

Potassium 618.10 
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4.2.10 Tomato  

Results given in Table (30) show the chemical characteristics of foam 

dried tomato powders. The results indicated that moisture contents of foam 

dried tomato was 3.16%.  Total sugars content of foam-mat drying tomato 

samples was 40.2%  may be due to thermal degradation in sugars during 

foam drying. The results also reveled some thermal degradation of 

lycopene took place during foam drying. Moreover, color index which is a 

measure of non enzymatic browning indicated that same colored matter 

developed during dehydration process of foam dried samples. These 

observation could be attributed to thermal degradation of ascorbic acid, 

thermal decomposition and sugar or Millard reaction that could be occurred 

during dehydration.  These results are similar to those reported by El-

Varado (1991) and Shouman (1997).  
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Table (30): Chemical composition and physical proprieties of oven 

dried tomato by foam mat drying (on dry wt. basis)  

 

Components  On dry wt. basis 

Moisture % 3.16 

Total soluble solids   % 4.78 

Total acidity % (as citric acid) 4.27 

Crude protein % (N×6.25) 13.07 

Ether extract % 3.82 

Crude fiber % 11.86 

Ash % 5.61 

Total sugars % 41.57 

Reducing sugars % 34.50 

Total carbohydrate % 68.88 

Ascorbic acid ( mg/ 100g ) 44.38 

Carotenoids ( mg/100g) 135 

Color index 0.44 

Dehydration ratio  29.5:1 

Minerals ( mg /100 g) 

Calcium  87.77 

Phosphorus  288.10 

Iron  8.05 

Potassium 3632.79 
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4.2.11 Garlic  

The moisture content of the dried garlic was 3.35% after dehydration 

with regard to the of protein content of dried garlic was 21.7%. 

The reducing and total sugars were 7.1 % and 14.12 % respectively on 

drying garlic. The total acidity crude protein, ether extract, crude fiber and 

ash contents were 2.91 %, 21.7 %, 3.42 %, 5.37 % and 3.57 % as for the 

ascorbic acid was 45.21 and carotenoids  2.06 mg/100g dried garlic, Table 

(31). 

 

Table (31): Chemical composition of oven dried garlic  

(on dry wt. basis)  

 

Components  On dry wt. basis 

Moisture % 3.35 

Total soluble solids   % 11.2 

Total acidity % (as citric acid) 3.01 

Crude protein % (N×6.25) 22.45 

Ether extract % 3.53 

Crude fiber % 5.55 

Ash % 3.69 

Total sugars % 14.60 

Reducing sugars % 7.34 

Total carbohydrate  64.78 

Ascorbic acid (mg/ 100g ) 46.77 

Carotenoids (mg/100g) 2.13 

Color index 0.31 

Dehydration ratio  22.78 :1 

Minerals ( mg /100 g) 
Calcium  74.17 

Phosphorus  748.91 

Iron  5.55 

Potassium 1927.57 
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In the oven dried powder it could be noticed that calcium phosphors, 

iron and potassium content were 71.66, 723.83 5.37 and 1863 mg/100g  

respectively.  

 

4.3 Utilization of dried products in foods: 

4.3.1 Biscuits  

4.3.1.1 Chemical composition of biscuits with different ratios of 

dried carrots or dried sweet potato  

Each of dehydrated carrots, sweet potato was added separately to 

wheat flour of 72% extraction rate at 5, 10, 15 and 20%. The resulted 

blends were baked to biscuits and the effect of baking process another 

chemical composition are shown in Table (32). 

Data in Table (33) shows the chemical composition of biscuits with 

different concentration of dried carrot. From obtained data, it could be 

noticed that total sugar, carbohydrates and fiber content increased gradually 

by increasing the ratio of addition. The increment in total sugar content 

were 37.75, 41.26, and 48.18 in biscuits containing 5, 10, 15, 20% of dried 

carrot, respectively. 

In the same table, data clearly indicated that the addition of different 

levels of dried carrot increased carbohydrate contents. The increment were 

: 50.33, 50.87, 51.48 and 51.99% in biscuits containing 5, 10, 15 and 20% 

dried carrot respectively. Furthermore, fiber contents was increased by 

1.04, 1.47, 1.88 and 12.36% in biscuits containing 5, 10, 15 and 20% dried 

carrot respectively compared with biscuits made from 100% wheat flour.  

Data in Table (33) showed the chemical composition of biscuits with 

5, 10, 15 and 20% dried sweet potato. From the obtained data, it could be 

noticed that vitamin C, carbohydrate, and fiber increased gradually by 

increasing the ratio of addition, meanwhile the ash content decreased 

compared with control. 
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4.3.1.2 Organoleptic properties of biscuits with dried carrots or 

sweet potato: 

Dehydrated carrots and sweet potato were separately incorporated in 

biscuits blend at levels of 0, 5, 10, 15 and 20% of wheat flour (72% 

extraction rate). The produced biscuit was evaluated for their sensory 

characteristics, the obtained results are shown in Table (34). 

From the results presented in Table (34), it could be noticed that 

addition of carrot or sweet potato powder to wheat flour of 72% extraction 

rate at levels of 5 and 10% lead to produce biscuits of excellent quality 

grade for all evaluated characteristics as well as control sample. The 

addition of carrot powder at levels 15 and 20% lead also to produce biscuit 

of excellent quality grade for the evaluated characteristics with exception 

of texture and appearance which showed significant different from control 

sample. Biscuits samples that contained 15 and 20% of sweet potato 

powder were found to be significantly different from control sample for 

texture, while addition of sweet potato powder at level 20% found to be 

significantly different from control for taste and overall acceptability. 

 

4.3.1.3 Chemical composition of puree elderly people food 

mixtures : 

Data in Table (35) showed the chemical composition of mixed elderly 

people (B1, B2, B3 and B4).  The best treatment was B3 from the 

conclusion of Table (36). 

The protein content of 100g of B3 was 17.14% which represents 

31.16% per day for men and 34.97% per day for women according to FAO 

(1994), while the fat content was 1.65% representing 2.58% per day for 

men and 4.02% per day for women according to FAO (1994).  Ash content 

was 4.51% and fiber content was 5.6%. 
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Ascorbic acid content was 19.46 mg/100g which represent 64.86% per 

day for both men and women according to FAO (1994).  Also, total sugars 

and reducing sugars ratios were 30.89 and 21.85% from available 

carbohydrate. 

Available carbohydrate was 71.1%, while the energy was 367.81 kcal 

which represents 18.21% per day for men and 20.04% per day for women. 

The abovementioned results clearly reveal that in-taking 3 meals of B3 

per day (300g/day) represent protein 93.48% per day for men and 104.91% 

per day for women, fat 7.74% per day for men and 12.06% per day for 

women, vitamin C 194.58mg/100g per day for both men and women, 

energy 54.63 kcal per day for men and 60.12 kcal per day for women.  

 

Table (35): Chemical composition of elderly peoplefood mixtures 

 

Components Diets 

 B1 B2 B3 B4 

Moisture% 79.00 78.10 78.40 78.80 

Crude protein% (N×6.25) 20.95 19.11 17.14 15.24 

Fat% 1.61 1.64 1.65 1.69 

Ash% 4.32 4.41 4.51 4.59 

Fiber% 5.76 5.69 5.60 5.53 

Total sugars% 29.86 30.38 30.89 31.13 

Reducing Sugars% 23.69 22.78 21.85 20.92 

Total acidity % (as citric acid) 2.57 2.33 2.09 1.84 

Ascorbic acid 24.556 22.010 19.461 16.931 

B-carotene 15.692 14.898 14.1107 13.356 

Total carbohydrate % 67.36 69.15 71.10 72.95 

Energy (kcal) 367.73 367.80 367.81 367.97 

 

 

 

 



Results and Discussion 

4.3.1.4 Organoleptic properties of elderly people with dried 

carrots or sweet potato: 

Representative old man meal from the preliminarily 4 recipes were 

organoleptically evaluated by 10 panelists for taste, odor, color and texture 

to choose the most promising date percentage from the 1 used date 

percentage. 

The results of method for the sensorial evaluation of old man meal 

taste, odor, color and texture are shown in Table (36). Generally from this 

organoleptic evaluation, it could be obviously noticed that the green peas 

and green beans of 30% scored significantly the best taste, odor, color and 

texture. It could be also shown that the panelists preferred old man meal. 

 

Table (36): Organoleptic evaluation of puree products: 

 

Recipes  Taste Color Odor Texture 

B1 6.9444  0.6346D 6.5000  0.7071D 6.5000  0.7071D 6.0556  0.7265D 

B2 7.7727  0.3438C 7.5455  0.5222C 7.4051  0.6252C 6.8636  0.7103C 

B3 9.5500  0.3689A 9.4500  0.3689A 9.4500  0.3689A 9.4500  0.4378A 

B4 8.6500  0.5297B 8.5500  0.4972B 8.2500  0.4249B 8.7000  0.4216B 

LSD 0.3365 0.3760 0.3866 0.4182 

a: M±SD = means ± standard deviation for three replications (n=3) 

b: in a column, means bearing the same common superscript letter are not significantly different 

at 5% level by DMRT. 

 


