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Abstract 

The objective of this study was to evaluate jam and jelly made 

from husk tomatoes which addition with different juices(orange and 

carrot juice), all the treatment were examined for physicochemical, 

sensory and microbiological characteristics. Also, check the effect of 

storage period on the quality of husk tomato jam. The results showed 

that protein, fiber, ash, moisture, pH, non-reducing sugar, vitamin C and 

total carotenoids were decreased by increasing  of storage period, while, 

total soluble, total acidity, reducing sugar were increased. As the storage 

period increased. While, microbial growth was slightly increased at 

storage conditions. The microbial growth in jam was under the limit up 

to the end of storage period. Hence, the prepared jam was safe and 

suitable for consumption up to 6 month. The organoleptic evaluations 

showed that the good qualities among all the treatments gave the best 

acceptability. In conclusion,the husk tomatoes jam and jelly showed a 

good sensory acceptability. It could be recommended that the husk 

tomatoes can play an important role as antioxidant and antibacterial 

agents in jam and their formulae.  
 

Keywords: husk tomatoes ،jelly،jam ، orange juice ، carrots juice ، 

processing،Nutritional value، Vitamin C، Sensory properties. 

 

 

http://homeecon.menofia.edu.eg/


 

 

 
 

Journal of Home Economics, Volume 27, Number (2), 2017 
 

92 

Introduction 

  Husk tomatoes (physalis. peruviana Linn., Solanaceae) has been 

grown in Asian nation, Egypt, South Africa, New Zealand, Australia and 

Great Britain (Mc Cain, 1993and Ramadan and Mörsel, 2003). 

Berries are shown to producevital health advantages due to their high 

antioxidants, vitamins, minerals and fiber (Zhao, 2007).  

  The fruits ofhusk tomatoes (PhysalisperuvianaL. family, 

Solanaceae) are also named as goldenberry, gooseberry, cape golden 

berry, and wintercherry fruits every where the world (Hassanien ,2011 

and Mericli,2011). The fruit is called a „functional food‟ because its 

bioactive  compound content. Husk tomatoesis primarily valued for its 

fruit, which is eaten cooked or fresh fruit; processed for juice, jam, jelly 

and different products; sweetened with sugar as a snack; or additional to 

dishes, salads, desserts and cakes (Ramadan, 2011). The fruit is very 

high in pectinand is well suited for pies and jellies (Morton, 1987).Also, 

can be dried and it can be consumed as a very nice raisin (Puente et 

al.,2011). 

  Consumption of husk tomatoes in fresh form is restricted due to 

limitedpost-harvest life because it has high enzyme activity, that 

promotes its speedy darkening, especially after mechanical damage 

throughout transport and storage(Bravo and Dsorio, 2016). Thus, Husk 

tomatoes processing, within the form of products like jellies, would be 

an excellent way to increase the use of fruit. Jelly could be a noble 

product, extremely accepted by consumers that justify the processing of 

husk tomatoes, which is an exotic fine fruit, nutritionally rich with high 

added-value.The husk tomatoes jelly falls under the gourmet jellies 

category, that harmonize absolutely with fine cuisine and can be used in 

the preparation of refined cold, hot (meat, grilled meats) and dessert 

(fruit salad and ice cream) dishes. The husk tomatoes jelly is even 

extremely flavoured, harmonizing with fine cheeses. 

  Currently, is cultivated in various tropical, semitropical high hills 

and even temperate countries, being South American country the main 

producer. The fruit contains β-carotene (provitamin A), phosphorus, 

iron, potassium, zinc, calcium, fatty acids (linoleic, oleic, palmitic and 

stearic acids), vitamin C and polyphenols, the latter confer antioxidant 

activity (Ocampo et al., 2017).The juice of the ripe fruit of husk 

tomatoes is high in pectinase, reducing priceswithin the preparation of 

jams and different similar preparations (CCI, 2001). 



 

 

 
 

Journal of Home Economics, Volume 27, Number (2), 2017 
 

93 

  The husk tomatoes has received increased interest worldwide 

because of its nutritional composition and therefore the presence of 

bioactive compounds that provide  health  benefits  and reduce the risks 

of certain diseases such as cancer, malaria, asthma, hepatitis, eczema and 

rheumatism (Salazar et al., 2008). It has high dietary fibre content, and 

its fruit pectin acts as an intestinal regulator. 

 Today‟s consumers are very interested in the potential benefits of 

nutritional support for disease control or prevention through a healthy 

diet (Hassanien, 2011). There is a growing recognition of the potential 

role of functional foods to help reduce health risks and improve 

health,especially, fruits contain several bioactive compounds associated 

with a strong antioxidant activity. This plays an important role in human 

nutrition because of free radical scavenging activities, donation of 

hydrogen atoms or electron, or chelate metal cations (Balasundram et 

al., 2006).  

  The aim of this study was to evaluate jam and jelly made from 

husk tomatoes which addition with different juices (orange and carrot 

juices), on the physicochemical characteristics, sensory acceptance and 

microbiological. In addition, we evaluated the influence of the 

information on the acceptability of the product. Check the effect of 

storage period on the quality of husk tomato jam. 

Materials and methods 

  The Husk tomatoes were obtained from Valley al Natron, 

Alexandria way Desert, Desert Research Center-Egypt, fresh 

baladyorange juice, fresh carrot juice, lemon, sugar and gelatinwere 

purchased from the local market, Cairo. Egypt. 

Preparation of husk tomatoesjam 

  The husk tomatoes jam was prepared according to Sindumathi 

and Amutha,(2014) where cleaned, blended and taken in an open 

stainless steel pan and amount of sugar was added and heated 

continuously under low flame. When the total soluble solids reached 

60°brix, the mixture was mixed thoroughly and stirred continuously. 

Heating was stopped when the total soluble solids reached 67- 68°brix 

and the mixture was hot filled into sterilized glass jars and cooled under 

ambient temperature. The prepared jam was stored at room temperature 

until analyzed. 
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Husk tomatoes jam formulation where as follows 

(HT):1Kg blended husk tomatoes+800 g sugar+ 10 ml of lemon juice 

(control treatment). 

(HTO):1Kg blended husk tomatoes+800 g sugar+ 10 ml of lemon 

juice+200 ml orange juice. 

(HTC):1Kg blended husk tomatoes+800 g sugar+ 10 ml of lemon 

juice+200 ml carrot juice. 

Preparation of husk tomatoesjelly 

  Three husk tomatoes jelly formulae were prepared as follows as: 

One litreof the Husk tomatoes juice was blended , filtered  using a 

muslin cloth then heated , 375 g sugar were added and 22.5 g gelatin to 

the extractthen heating, continued with constant stirring till the total 

solid substances reached 65
0
 Brix and desired consistency reached.  

Basic Schematic procedure 

(HT): 1000 ml husk tomatoes juice + 375 g sugar + 22.5 g gelatin 

(control treatment). 

(HTO): 500 ml husk tomatoes juice + 375 g sugar + 22.5 g gelatin + 500 

ml fresh orange juice. 

(HTC): 500 ml husk tomatoes juice + 375 g sugar + 22.5 g gelatin + 500 

ml fresh carrot juice. 

Storage of the Jams 
  Jams were stored at room temperature until the analyses. They 

were analyzed immediately after prepared and after 6 months of storage. 

Chemical analysis  

  Chemical composition of moisture content, crude protein, ether 

extract, ash and crude fiber content of both jam and jelly formulae was 

determined according to the methods described by A.O.A.C,(2000). 

Carbohydrate was calculated by differences as the following equation: 

Carbohydrate (%) = [(100 –(moisture + protein + fat + ash + fiber)] 

.Results as expressed asg/100g on dry weight basis. ThepH valueof both 

jam and jelly samples was measured by using digital PH meter 

(HANNA instrument, UK).Total acidity was determined according to 

A.O.A.C,(2005).Reducing sugars content was determined according to 

Holme and Peck,(1983). Vitamin C was estimated according to 

Brubacher et al., (1985). Consistency was measured using viscometer, 

V60002 (Spindle R7) 100 rpm, Spain,  torque was maintained at 

100%.Total carotenoids were determined according to Lichtenthaler 

and Wellburn,(1985).  
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  Color was measured by Chroma meter (Konica Minolta, model 

CR 410, Japan) calibrated with a white plate and light trap supplied by 

the manufacturer at CairoUniversity Research Park (CURP), Faculty of 

Agriculture, Cairo university. Color was expressed using the CIE L, a, 

and b color system (CIE, 1976). A total of three spectral readings were 

taken for each sample. Lightness (L*) (dark to light), the redness (a*) 

values (reddish to greenish). The Yellowness (b*) value (yellowish to 

bluish) was estimated.  

Sensory evaluation 

  Sensory evaluation (color, taste, odor, texture, overall 

acceptability and viscosity) of both jam and jelly were evaluated by 10 

panelists Stuff Members from Desert Research Center – Egypt, 

according to A.A.C.C.(2000). 

Statistical analysis 

  All analyses were performed in triplicate and data reported as 

mean ± standard deviation (SD). Data were subjected to analysis of 

variance (ANOVA). All tests were conducted at the 5% significant level. 

”SPSS” Statistics,(1998), version 20. 

Results and Discussion: 

Chemical composition of fresh husk tomatoes fruits 

  Chemical composition of  husk tomatoes fruit showed in 

Table (1) that moisture content was  77.75±0.14% , crude Protein  

1.05±0.07%, fat 0.23±0.06%, crude fiber 4.02±0.11% , ash content 

1.09±0.07%, and total carbohydrates 16.95±0.09%, on fresh weight 

basis. Such results are in agreement with those obtained byGalebet 

al.,(2002) and USDA-(2006). 

Table(1): Chemical composition of fresh husk tomatoes fruit.  
Parameters Chemical composition 

Moisture (%) 

Protein(%) 

Fat (%) 

Fiber(%) 

Ash(%) 

Total .Carbohydrat(%) 

PH 

Total.Acidity(g/100g) 

Total.Carotenoids (µg/g) 

Vitamin.C(mg/100g) 

DPPH (%)”RSA” 

77.75±0.14 

1.05±0.07 

0.23±0.06 

4.02±0.11 

1.09±0.07 

16.95±0.09 

3.72±0.12 

1.19±0.07 

5.7±0.6 

45.432±0.01 

48.135±0.91 
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  pH of fresh husk tomatoes 3.72 was higher than citrus juices, 

these results are in agreement with USDA-(2006).Total acidity 1.19 

was close to lemon juice, this result obtained with (Joslyn,1970), but 

lower than two varieties of mango fruit juices, as mentioned by Zeid, 

(1996). Ascorbic acid level in fresh husk tomatoes 

fruits45.432mg/100g was higher thanin most fruits such as apple6mg 

/100g, peach7mg/100g, pear4mg/100g, and lower comparable with 

orange50mg/100g and strawberry 60mg/100g, (Belitz,1999). 

 The fresh husk tomatoes fruits content carotenoids(5.7µg/g 

FW),whichlower than cantaloupe juice 7.6µml
-1)

obtained by 

Moustufa, (2002), lemon has 0.3 µml
-1 

and orange has 3.2 µml
-1 

(24)
.
The antioxidant activity of cape gooseberry fruits was assessed 

by means of a 1,1-diphenyl-2- picrylhydrazyl (DPPH) test. Fresh 

fruits produce a 48% decrease vs. the absorbance of DPPH radicals' 

control solution. 

Chemical composition of husk tomatoes jam 
 

 Data in Table (2)indicated that chemical composition of protein, 

fat and crude fiber of preparedjam samples during storage period at room 

temperature for 6 months. The results showed that  crude proteinwas 

ranged from 4.22 to 4.73, fat was ranged from 0.01 to 0.28 and crude 

fiber was ranged from 8.22 to 12.57after processing. During frozen 

storage period protein for all the treatments which gradually decreased 

inHT from 4.73 to 4.02 , HTO from 5.03to 4.69 and HTC from 4.75 to 

4.22 respectively. The mean value at initial day for protein was recorded 

as 4.80 , which then  decreased to 4.51 during storage .The highest mean 

value of  4.82 was observed in case of HT0, while the lowest mean value 

of 4.49 was found in case of  HT and HTC .The  same trend of results 

are in agreement with those obtained by Kamil et al.,(2011) and 

Amruthesh,(2012). 
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Table (2): Chemical composition of prepared jam samples during 

storage period. 

Parameters 
Storage periods 

(month) 
HT HTO HTC Means 

Crude Protein 

0 

3 

6 

Means 

4.73 

4.73 

4.02 

4.49 
a
 

4.69 

5.03 

4.75 

4.82 
a
 

4.22 

4.65 

4.75 

4.54 
a
 

4.55 
a
 

4.80 
a
 

4.51 
a
 

Lipds 

0 

3 

6 

Means 

0.01 

0.04 

0.00 

0.02 
b
 

0.01 

0.00 

0.01 

0.01 
b
 

0.28 

0.29 

0.19 

0.25 
a
 

0.10 
a
 

0.11 
ab

 

0.07 
b
 

Crude Fiber 

0 

3 

6 

Means 

12.57 

14.35 

12.04 

12.99 
a
 

10.14 

11.22 

9.74 

10.37 
a
 

8.22 

5.87 

7.09 

7.06 
b
 

10.31 
a
 

10.48 
a
 

9.62 
a
 

(HT) is control husk tomatoes jam, (HTO) is husk tomatoes jam treatment with 200 ml 

orange juice, (HTC) is husk tomatoes jam treatment with 200 ml carrot juice. Mean 

values in the same raw / column followed by different letters are significantly different 

(p≤0.05). 

 Fiber for all the treatments which gradually decreased during 

storage period HT from 12.57 to 12.04 , HTO from 10.14 to 9.74 and 

HTC from 8.22 to 7.09 respectively. The mean value at initial day for 

Fiber was recorded as 10.48, which then decreased to 9.62 during 

storage .The highest mean value of 12.99 was observed in case of HT, 

while the lowest mean value of 7.06 was found in case of  HTC and 

HTO . 

Total soluble solids, acidity and pH value of husk tomatoes jam 

  Data in Table (3) showed that Total soluble solids(TSS), pH 

value and  acidity of prepared jam samples during storage period at room 

temperature for 6 months. The results showed that TSS was ranged from 

67.4 to 67.5, pH value was ranged from 3.93 to 4.09 and acidity was 

ranged from 0.81 to 0.83 after processing. During storage periodTSS for 

all the treatments which increased gradually inHT from 67.5 to 70.8, 

HTO from 67.6 to 71.7 and HTC from 67.4 to 70.5 respectively. The 

mean value at initial day for TSS was recorded as 67.5, which then  

increased to 71.0 during storage .The highest mean value of  69.93 was 

observed in case of HTO , while the lowest mean value of 69.06 was 

found in case of HTC. The present findings are in accordance with 

obtained by Hussain and Shakir,(2010) and Khan et al., (2012). 
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Table(3): Total soluble solids, acidity and pH value of prepared jam 

samples during storage period. 

Parameters 
Storage periods 

(month) 
HT HTO HTC Means 

Total soluble 

solids(tss) 

0 

3 

6 

Means 

67.5 

69.1 

70.8 

69.13 
a
 

67.6 

70.5 

71.7 

69.93 
a
 

67.4 

69.3 

70.5 

69.06 
a
 

67.5 
b
 

69.63 
a
 

71 
a
 

pH value 

0 

3 

6 

Means 

3.93 

3.72 

3.51 

3.72 
a
 

3.89 

3.68 

3.59 

3.72 
a
 

4.09 

3.84 

3.81 

3.91 
a
 

3.97 
a
 

3.75 
ab

 

3.64 
b
 

Acidity 

0 

3 

6 

Means 

0.81 

0.89 

0.99 

0.89 
a
 

0.83 

0.91 

0.99 

0.91 
a
 

0.85 

0.94 

1.01 

0.93 
a
 

0.83 
c
 

0.91 
b
 

0.99 
a
 

(HT)  is control husk tomatoes jam, (HTO) is husk tomatoes jam treatment with 200 ml 

orange juice, (HTC) is husk tomatoes jam treatment with 200 ml carrot juice. Mean 

values in the same raw / column followed by different letters are significantly different 

(p≤0.05). 

  pH for all the treatments  which  gradually decreased  during 

storage period HT from 3.93 to 3.51 , HTO from 3.89 to 3.59 and HTC 

from 4.09 to 3.81, respectively. The mean value at initial day for pH was 

recorded as 3.97 , which then  decreased to 3.64 during storage .The 

highest mean value of  3.91 was observed in case of HTC, while the 

lowest mean value of 3.72 was found in case of  HT and HTO . The 

same trend of results are in agreement with those mentioned by Hussain 

and Shakir,(2010)and Khan et al.,(2012).  The acidity for all the 

treatments which  gradually increased  during storage period HT from 

0.81 to 0.99 , HTO from 0.83 to 0.99 and HTC from 0.85 to 1.01 

respectively. The mean value at initial day for acidity was recorded as 

0.83, which then  increased to 0.99 during storage .The highest mean 

value of  0.93 was observed in case of HTC, while the lowest mean 

value of 0.89 was found in case of  HT . The present finds are in 

accordance with obtained by Shakir et al., (2007) and Khan et al., 

(2012).The high acidity of fruit jam might be due to the hydrolysis of 

pectin and degradation of ascorbic acid. The increase in acidity of fruit 

jam also resulted due to sugar breakdown and increase in the TSS 

contents of the samples(Riaz et al.,1999). 
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Moisture and ash contents of husk tomatoes jam 

  Data in Table (4) illustrated  that moisture and ash contents of 

prepared jam samples during storage period at room temperature for 6 

months. The results showed that moisture was ranged from 32.41 to 

33.46 and ash was ranged from 0.96 to 1.43 after processing. During 

storage period moisture for all the treatments which  gradually decreased  

during storage period in HT from 32.41 to 30.77 , HTO from 33.45 to 

29.94 and HTC from 33.46 to 31.39 respectively. The mean value at 

initial day for acidity was recorded as 33.11, which then  decreased to 

30.7 during storage .The highest mean value of  32.2 was observed in 

case of HTC, while the lowest mean value of 31.92 was found in case of  

HT, which is followed by HTO 31.58. The results were in agreement 

with Ejiofor and Owuno,(2013) andNwosu et al.,(2014). 

Table(4): Moisture and ash contents of prepared jam samples during 

storage period. 

Parameters 
Storage periods 

(month) 
HT HTO HTC Means 

Moisture 

0 

3 

6 

Means 

32.41 

32.58 

30.77 

31.92 
a
 

33.45 

31.35 

29.94 

31.58 
a
 

33.46 

31.75 

31.39 

32.2 
a
 

33.11 
a
 

31.89 
ab

 

30.7 
b
 

Ash 

0 

3 

6 

Means 

0.96 

1.03 

0.81 

0.93 
a
 

1.09 

1.07 

1.06 

1.07 
a
 

1.43 

1.25 

1.04 

1.24 
a
 

1.16 
a
 

1.12 
a
 

0.97 
a
 

(HT)  is control husk tomatoes jam, (HTO) is husk tomatoes jam treatment with 200 ml 

orange juice, (HTC) is husk tomatoes jam treatment with 200 ml carrot juice. Mean 

values in the same raw / column followed by different letters are significantly different 

(p≤0.05). 
 

  The ash for all the treatments  which  gradually decreased  during 

storage period HT from 0.96 to 0.81 , HTO from 1.09 to 1.06 and HTC 

from 1.43 to 1.04 respectively. The mean value at initial day for acidity 

was recorded as 1.16 , which then  decreased to 0.97 during storage .The 

highest mean value of  1.24 was observed in case of HTC, which is 

followed by T2 1.07, while the lowest mean value of 0.93 was found in 

case of  HT. The same trend of results are in agreement with those 

noticed by Arkoub-Djermoune et al., (2015) and (Mohd Naeem et 

al.,(2015).The variation in ash content is due to variation in inorganic 

compounds especially calcium ion present in pectinpresent in the 

different fruits. Mineral components show great changes during cooking 
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operations, because of their solubility in water. Cooking might improve 

mineral bioavailability by increasing solubility due to cell wall 

disruption, protein denaturation and release of organic acids, which is 

found in the work of generally, low ash content indicates that is not a 

rich source of minerals.  

Reducing and non-reducing sugar of husk tomatoes jam 

  Data in Table (5) indicated that reducing and non- reducing sugar 

of prepared jam samples during storage period at room temperature for 6 

months. The results showed reducing sugar was ranged from 48.26 to 

52.96 and non- reducing sugar was ranged from 41.6 to 46.05 after 

processing. During storage period reducing sugar for all the treatments 

which gradually increased in HT from 48.26 to 85.74, HTO from 53.88 

to 86.77 and HTC from 52.96 to 85.51, respectively. The mean value at 

initial day for acidity was recorded as 51.7, which then increased to 

86.01 during storage .The highest mean value of  73.11 was observed in 

case of HTC, while the lowest mean value of 71.1 was found in case of  

HT, which is followed by HTO72.8.The same trend of results are in 

agreement with those mentioned by Nouret al.,(2011) and Ahmmed et 

al.,(2015).The raise in the reducing sugar is caused by the conversion of 

sucrose to glucose and fructose, due to temperature and acidic 

condition(Jawaheer et al.,2003  andAhmmed et al.,2015). 

Table(5): Reducing and non-.reducing sugar of prepared jam samples 

during storage period. 

Parameters 
Storage periods 

(month) 
HT HTO HTC Means 

Reducing 

sugar 

0 

3 

6 

Means 

48.26 

79.26 

85.74 

71.1
a
 

53.88 

77.83 

86.77 

72.8 
a
 

52.96 

80.85 

85.51 

73.11
a
 

51.7 
b
 

79.31
a
 

86.01
a
 

Non- Reducing 

sugar 

0 

3 

6 

Means 

46.05 

15.01 

7.95 

23.00 
a
 

40.74 

16.07 

7.57 

21.5 
a
 

41.6 

13.15 

8.54 

21.1
a
 

42.8 
a
 

14.7 
b
 

8.02 
c
 

(HT)  is control husk tomatoes jam, (HTO) is husk tomatoes jam treatment with 200 ml 

orange juice, (HTC) is husk tomatoes jam treatment with 200 ml carrot juice. Mean 

values in the same raw / column followed by different letters are significantly different 

(p≤0.05). 

  The non-reducing sugar for all the treatments  which  gradually 

decreased  during storage period HT from 46.05 to 7.95 , HTO from 

40.74 to 7.57 and HTC from 41.6 to 8.54 respectively. The mean value 
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at initial day for acidity was recorded as 42.8 , which then  decreased to 

8.02 during storage .The highest mean value of  23.00 was observed in 

case of HT and 21.5HTO, while the lowest mean value of 21.1 was 

found in case of  HTC .The present results are in close contract with the 

findings a decline in the non- reducing sugars by Ehsan et al.,(2003) 

and Khan et al.,(2012). 

Antioxidant contents of husk tomatoes jam  

  Data in Table (6) illustrated that antioxidant contents(ascorbic 

acid and total carotenoids) of prepared jam samples during storage 

period at room temperature for 6 months. The results showed that 

ascorbic acid was ranged from 6.82 to 11.21 and total carotenoids was 

ranged from 5.64 to 9.74 after processing. During storage period 

ascorbic acid for all the treatments which gradually decreased  in HT 

from 6.82 to 4.44 , HTO from 11.21 to 5.33 and HTC from 8.13 to 4.23 

respectively. The mean value at initial day for acidity was recorded as 

8.72 , which then  decreased to 4.66 during storage .The highest mean 

value of  7.61 was observed in case of HTO, while the lowest mean 

value of 5.9 was found in case of  HTC, followed by HT 5.47. Similar 

trend of decline in ascorbic acid content of fruit jam was observed by 

Veltman et al., (2000) and Gimenez et al., (2001). The loss of ascorbic 

acid content is because of light in the storage environment of the 

product. Ascorbic acid is the most important nutrient that represents the 

quality characteristics of the product, which is substantially affected due 

to oxidation during processing and storage. 

Table(6): Antioxidant contents of prepared jam samples during storage 

period.  

Antioxidants 
Storage periods 

(month) 
HT HTO HTC Means 

Ascorbic acid 

0 

3 

6 

Means 

6.82 

5.15 

4.44 

5.47 
a
 

11.21 

6.29 

5.33 

7.61 
a
 

8.13 

5.34 

4.23 

5.9 
a
 

8.72 
a
 

5.59 
ab

 

4.66 
b
 

Carotenoids 

0 

3 

6 

Means 

9.74 

3.92 

2.17 

5.28 
a
 

5.64 

4.23 

2.53 

4.13 
a
 

7.4 

4.28 

4.16 

5.28 
a
 

7.59 
a
 

4.14 
b
 

2.95 
b
 

(HT)  is control husk tomatoes jam, (HTO) is husk tomatoes jam treatment with 200 ml 

orange juice, (HTC) is husk tomatoes jam treatment with 200 ml carrot juice. Mean 

values in the same raw / column followed by different letters are significantly different 

(p≤0.05). 
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  The total carotenoidsfor all the treatments  which  gradually 

decreased  during storage period HT from 9.74 to 2.17 , HTO from 5.64 

to 2.53 and HTC from 7.4 to 4.16 respectively. The mean value at initial 

day for acidity was recorded as 7.59 , which then  decreased to 2.95 

during storage .The highest mean value of  5.28 was observed in case of 

HT and HTC  , while the lowest mean value of 4.13 was found in case of 

HTO. The findings are in accordance with obtained by Nicoli et al., 

(1999) and Giufrida et  al.,(2013). 

Color of husk tomatoes jam 

  Data in Table (7) showed that Color measurments content of 

prepared jam samples during storage period at room temperature for 6 

months. The results showed that L* was ranged from 42.39 to 47.24, a* 

was ranged from 5.71 to 7.85 and b* was ranged from 9.52 to 15.29 after 

processing. During storage period the value of the L* parameter 

fluctuated over the period of the jams‟ storage, directly after processing, 

the L* parameter determining color brightness fluctuated from, which  

gradually decreased  during storage period HT from 42.39 to 31.06 , 

HTO from 44.94 to 27.72 and HTC from 47.24 to 30.77 respectively. 

The mean value at initial day for L* was recorded as 44.86 , which then  

decreased to 29.85 during storage .The highest mean value of  38.4 was 

observed in case of HTC, while the lowest mean value of 35.17 was 

found in case of HT and 33.79 HTO. During jam storage, a gradual 

decrease in the L
*
 parameter was observed resulting in the products‟ 

darkening. After a 6month storage period. Similar trends were observed 

by Wicklund et al., (2005). 

  Changes in the color of anthocyanin-rich jams are not only 

caused by Maillard‟s reaction. They mainly result from transformations 

of anthocyanins, which, in addition to browning, also increase the 

yellow coloration, which was confirmed by Scibiszet al.,(2011). On the 

other ´hand, Maillard‟s reaction and the products of nonenzymatic 

browning occurring during storage have the greatest effect on the color 

of jams with low anthocyanin content(Rada et al.,2004). 
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Table (7): Color measurments of prepared jam samples during storage 

period. 

Parameters 
Storage periods 

(month) 
HT HTO HTC Means 

L* 

0 

3 

6 

Means 

42.39 

32.07 

31.06 

35.17 
a
 

44.94 

28.70 

27.72 

33.79 
a
 

47.24 

37.19 

30.77 

38.4 
a
 

44.86 
a
 

32.65 
b
 

29.85 
b
 

a* 

0 

3 

6 

Means 

6.23 

7.29 

7.56 

7.03 
ab

 

5.71 

6.29 

7.04 

6.35 
b
 

7.85 

7.99 

9.20 

8.35 
a
 

6.6 
a
 

7.2 
a
 

7.9 
a
 

b* 

0 

3 

6 

Means 

11.20 

13.13 

18.74 

14.36 
a
 

9.52 

11.43 

18.26 

13.07 
a
 

15.29 

18.42 

22.48 

18.73 
a
 

12.0 
b
 

14.33 
ab

 

19.83 
a
 

(HT)  is control husk tomatoes jam, (HTO) is husk tomatoes jam treatment with 200 ml 

orange juice, (HTC) is husk tomatoes jam treatment with 200 ml carrot juice. Mean 

values in the same raw / column followed by different letters are significantly different 

(p≤0.05). 

  The value of the a∗ parameter fluctuated over the period of the 

jams‟ storage , which  gradually increased  during storage period HT 

from 6.23 to 7.56 , HTO from 5.71 to 7.04 and HTC from 7.85 to 9.20 

respectively. The mean value at initial day for a* was recorded as 6.6 , 

which then  increased to 7.9 during storage .The highest mean value of  

8.35 was observed in case of HTC and 7.03 HT  , while the lowest mean 

value of 6.35 was found in case of HTO. After 6 of storage, the increase 

in the proportion of red color was generally slight. Also, (Wojdylo et al., 

2008 andAbdel-Hady et al.,2014)recorded changes in the a∗ parameter 

during the storage of strawberry jams, depending on the additives 

applied. The values of the b∗ parameter, which were within the range of 

yellow coloration ,  which  gradually increased  during storage period 

HT from 11.20 to 18.74 , HTO from 9.52 to 18.26 and HTC from 15.29 

to 22.48 respectively. The mean value at initial day for a* was recorded 

as 12.0 , which then  increased to 19.83 during storage .The highest 

mean value of  18.73 was observed in case of HTC, while the lowest 

mean value of 13.07 was found in case of HTO and 14.36 HT. Which is 

a natural consequence of the color of these ingredients. Throughout the 

storage period, the proportion of yellow color increased. These results 

are in accordance with  Rababah et al.,(2014), who examined cherry 
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jams, also found a larger increase in the b∗ parameter in the products 

stored at (room) higher temperatures. 

 

Total bacterial counts of Husk Tomatoes jam 

Table(8):Total bacterial countsof prepared husk tomatoes jam samples 

duringstorage period (cfu/g).  

Storage periods (month) HT HTO HTC 

Zero time 

3  

6 

90 

<  0.4 

<  0.4 

<  0.1 

<  0.1 

<  0.1 

<  0.1 

<  0.1 

<  0.1 

(HT)  is control husk tomatoes jam, (HTO) is husk tomatoes jam treatment with 200 ml 

orange juice, (HTC) is husk tomatoes jam treatment with 200 ml carrot juice.  

 

  Data in Total (8) showed thattotal bacterial countsof prepared 

husk tomato jam samples during storage period. The obtained results 

showed that total bacterial counts was ranged from < 0.1 to 90 (cfu/g) at 

zero time. During storage period, total bacterial counts was decreased as 

the prolonged storage time proceeded. This decrease in microbial growth 

may be due to the effect of increasing of sugar concentration and acidity 

which possess as preservative properties. These trend of results are in 

agreement with those noticed by Gaikwad, (2016) and Kumar and 

Deen, (2017).It is worthy to mention that all prepared samples are in the 

permissible limit as recommended by Ranganna, (2010) who reported 

that total bacterial counts of jelly should not exceeded to 10
3
cfu/g. In 

addition, all prepared husk tomato jam were safe for human 

consumption. 

 

Sensory evaluation of husk tomatoes jam 

  Data in Table (9) illustrated  that organoleptic evaluation of 

Color, Taste, Texture and Overall acceptability of  prepared jam samples 

during storage period for 6 months, were highly acceptablescore after 

processing at room temperature by the panelist color score ranged from 

8.6 to 6.3, taste 8.8 to5.3, texture8.7 to 6.5 and overall acceptability 8.4 

to 6.4. These results are in agreement with those obtained by 

Suutarinen et al., (2000) and Hussain and Shakir, (2010). 
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Table(9): Sensory evaluation of prepared jam samples during storage 

period. 

Parameters 
Storage periods 

(month) 
HT HTO HTC Means 

Color 

0 

3 

6 

Means 

8.6 

7.4 

6.3 

7.4 
a
 

8.4 

7.1 

6.1 

7.2 
a
 

8.1 

6.3 

5.2 

6.5 
a
 

8.4 
a
 

6.9 
b
 

5.9 
b
 

Taste 

0 

3 

6 

Means 

8.8 

7.7 

5.3 

7.3 
a
 

8.3 

7.2 

5.1 

6.9 
a
 

7.8 

6.4 

4.5 

6.2 
a
 

8.3 
a
 

7.1 
a
 

4.9 
b
 

Texture 

0 

3 

6 

Means 

8.7 

7.6 

6.5 

7.6 
a
 

8.7 

7.5 

6.4 

7.5 
a
 

8.1 

7.1 

6.1 

7.1 
a
 

8.5 
a
 

7.4 
b
 

6.3 
c
 

Overall 

acceptability 

0 

3 

6 

Means 

8.4 

7.5 

6.4 

7.4 
a
 

7.1 

6.4 

5.3 

6.3 
a
 

6.7 

5.9 

5.1 

5.9 
a
 

7.4 
a
 

6.6 
a
 

5.6 
a
 

(HT)  is control husk tomatoes jam, (HTO) is husk tomatoes jam treatment with 200 ml 

orange juice, (HTC) is husk tomatoes jam treatment with 200 ml carrot juice. Mean 

values in the same raw / column followed by different letters are significantly different 

(p≤0.05). 

Antioxidant contents of husk tomatoes jelly  

  The average values of different juices formulations used in jelly 

are shown in Table (10). The Total carotenoids values ranged from 5.55 

to 17.56,respectively, which carrot juice the higher one, since the total 

phenolic wasranged from 0.05 to 0.17, respectively. Also, vitamin C 

values ranged from 13.43 to 18.69, which orange juice the higher one. 

Vitamin E was ranged from 1.54 to 5.29, which husk tomato juice5.29 

the higher one. 

Table(10): Antioxidant contents of prepared jelly from husk tomato, 

orange and carrot juices.  

Parameters 
Husk tomato 

juice 
Orange juice Carrot juice 

Total.Carotenoids 

( µ/g) 
5.7 ± 0.8 5.55±0.13 17.56±0.13 

Total. Phenolic 

( mg/g) 
0.05±0.01 0.16±0.01 0.17±0.00 

Vitamin.C (mg/100g) 13.43±0.02 18.69±0.01 15.10±0.51 

Vitamin.E (µ/100ml) 5.29 ±0.70 2.36±0.01 1.54±0.01 
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Chemical composition of husk tomatoes jelly 

  The average values and the average test of the physicochemical 

properties evaluated for the husk tomatoes jelly with different juices 

formulations are shown in Table (11). The moisture values of the HTO 

jelly and HTC jellylower than HT jellytreatment. Ash content levels 

between 1.24 HTO jelly and 2.28 HT jelly, suggestion a higher mineral 

content in this jelly. The fruit of P. peruviana L. contains Phosphorus, 

Iron, Potassium and Zinc (Rodríguez et al., 2007).The fiber values was 

ranged from 8.32 to 12.21, respectively, which HTO jellythe higher one. 

since the reducing sugar was ranged from 21.85to 32.55, respectively, 

which HTO jelly the higher one. 

Table(11): Chemical composition of prepared husk tomato jelly 

samples. 

Parameters HT jelly HTO jelly HTC jelly 

Moisture (%) 

Ash (%) 

Protein (%) 

Fat (%) 

Fiber (%) 

T.Carbohydrat(%) 

PH  

T.Acidity(g/100g) 

Reducing 

sugar(g/100g) 

 

59.81±0.02 

2.28±0.00 

8.61±0.08 

0.04±0.04 

9.39±0.02 

89.07±0.09 

4.13 ±0.06 

0.002±0.00 

27.19±0.13 

 

57.87± 0.01 

1.24± 0.02 

8.49± 0.01 

0.05± 0.01 

12.21± 0.02 

90.23 ± 0.02 

4.1±0.05 

0.02± 0.00 

32.55 ± 0.14 

 

57.75± 0.02 

1.58± 0.00 

7.43± 0.01 

0.01± 0.00 

8.32± 0.02 

90.99± 0.02 

4.51± 0.08 

0.004± 0.00 

21.85± 0.14 

(HT jelly)  is husk tomatoes  juice(100%) jelly, (HTO jelly) is husk tomatoes  

juice(50%)+orange juice(50%) jelly, (HTC jelly) is husk tomatoes  juice(50%)+ carrot 

juice(50%) jelly. Mean values in the same raw / column followed by different letters 

significantly different (p≤0.05). 

  The pH values ranged from 4.1 to 4.51, since the acidity ranged 

from 0.002 to 0.02 g citric acid/100 g. Through the average Table (11) it 

can be seen that HTC jelly and HT jelly husk tomatoes jelly stood out 

due to the higher pH 4.51 and 4.13, respectively and consequently lower 

acidity 0.0021 and 0.0044 g citric acid/100 g, respectively. 
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Antioxidant contents of  husk tomatoes jelly 

  Data in Table (12) indicated that total carotenoids show that 

values ranged from 2.11 to 3.56, which HTC jelly3.56 and HT jelly3.24, 

respectively , higher than HTO jelly 2.11.Total phenolic  was ranged 

from 0.02 to 0.07, respectively, which HTO jelly 0.07 higher one. Also, 

vitamin. C values was ranged from 5.45 to 7.44, which HT jelly 7.44 and 

HTO jelly 7.13, respectively, higher than HTC jelly5.45 

mg/100g.Vitamin. E values was ranged from 0.092 to 1.698, which HTO 

jelly 1.69 higher one. 
 

Table(12): Antioxidant contents of prepared  husk tomato jelly samples. 
Parameters HT jelly HTO jelly HTC jelly 

Total.Carotenoids( µ/g) 

Total. phenolic(mg/g) 

Vitamin.C(mg/100g) 

Vitamin.E(mg/100ml) 

3.24 ± 0.39 

0.03± 0.00 

7.44± 0.02 

0.09 ±0.01 

2.11 ± 0.25 

0.07± 0.01 

7.13 ± 0.02 

1.69 ± 0.02 

3.56 ± 0.35 

0.02±  0.01 

5.45 ± 0.01 

0.19 ± 0.02 

(HT jelly)  is husk tomatoes  juice(100%) jelly, (HTO jelly) is husk tomatoes  

juice(50%)+orange juice(50%) jelly, (HTC jelly) is husk tomatoes  juice(50%)+ carrot 

juice(50%) jelly. 

Color of the husk tomatoes jelly 

  Data in Table (13) showed that Color measurments of prepared 

husk tomatoes jelly samples. The results showed that Jellies elaborated 

with the husk tomatoes and different juices characterized by have the 

highest L* and b*, and then characterized by being the lighter and more 

yellowish formulations. Jelly made with the HTC jelly characterized by 

higher a* values, resulting in its red-purplish color and jelly made with 

the HTO jelly presented the lowest value of a*, presenting as more 

greenish. It can be verified that the jelly retained the typical coloring of 

the fruit in fresh form. The darkening displayed, as indicated by the 

parameter L*, was due to concentration and the reactions that occur 

during  

  heating, such as the Maillardreaction. This could be attributed 

toenzymatic or non-enzymatic browning (Maillard reactions)  

(Monsalve et al., 1994) . In fact, the presence of a higher amount of 

reducing sugarsafter inversion of sucrose during cooking,and/or higher 

pH, could contribute to thesebrowning reactions. 
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Table (13): Color measurments of prepared husk tomatoes jelly samples. 
b* a* L*  

32.63 
b
 ± 1.08 10.38 

b
 ± 0.30 42.25 

c 
± 0.71 HT jelly 

36.63 
a
 ± 0.71 9.93 

b 
  ±0.78 48.94 

a
 ± 0.46 HTO jelly 

29.65 
c 
± 0.26 15.02 

a
 ± 0.11 45.60 

b
 ± 0.20 HTC jelly 

(HT jelly)  is husk tomatoes  juice(100%) jelly, (HTO jelly) is husk tomatoes  

juice(50%)+orange juice(50%) jelly, (HTC jelly) is husk tomatoes  juice(50%)+ carrot 

juice(50%) jelly. Mean values in the same raw / column followed by different letters 

are significantly different (p≤0.05). 

Sensory evaluation of husk tomatoes jelly  

  Data in Table (14) showed that organoleptic evaluation of Color, 

Taste, Texture and Overall acceptability of  prepared jelly samples were 

highly acceptable score after processing by the panelist, color score 

ranged from 8.5 to 8.1, taste 8.7 to 7.5, odor 8.2 to 7.9, texture 7.6 to 8.5 

and overall acceptability 8.3 to 8.1, respectively. 

 

Table (14): Sensory evaluation of prepared husk tomatoes jelly from 

different juices. 
Overall 

acceptability 

Texture Odor Taste Color  

8.3 
b
 ±0.48 7.6 

a
 ±0.57 8.2 

a 
±0.29 8.67 

ab
 ±0.6 8.5 

a
 ±0.53 HT jelly 

8.6 
a 
±0.31 8.7 

a
 ±0.52 8.1 

a
 ±0.85 8.8 

a
 ± 0.35 8.6 

a
 ±0.66 

HTO 

jelly 

8.1 
c
±0.25 8.5 

a
 ±0.45 7.9 

a
 ±0.15 7.5 

b
 ± 0.5 8.1 

a
 ±0.12 

HTC 

jelly 

(HT jelly)  is husk tomatoes  juice(100%) jelly, (HTO jelly) is husk tomatoes  

juice(50%)+orange juice(50%) jelly, (HTC jelly) is husk tomatoes  juice(50%)+ carrot 

juice(50%) jelly. Mean values in the same raw / column followed by different letters 

are significantly different (p≤0.05). 

  Inconclusion, data of the present study confirmed that the 

antioxidant activities of husk tomatoes fruits. Suchproperties principally 

attributed to its content  different bioactive compounds. Therefore, we 

recommended to use husk tomato powder in our daily dishes and 

beverages. 
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 استخذام ثوار الحزنكش في التصنيع الغذائي
 

 سارة هحوذ صلاح عواد سالن
 

 ٍصز –اىقاهزة  –وحذة اىخصْيع اىشراعي  –الاّخاس اىْباحيقسٌ  –ٍزمش بحىد اىصحزاء 

 

   الولخص العزبى:

حقييٌ اىَزبي و اىضييي اىَصْع ٍِ  رَار اىحزّنش اىَضاف  اىياىبحذ  هذا يهذف   

 عصيز اىضشر اىغْي اىغْي بفيخاٍيِ )س( و اىبزحقاه ٍخخيفت ٍزو عصيز اىيه عصائز

شيائيت و ياىف وماُ ىهٌ خصائص ىىّيت و حسيت ٍزاىيت بالاضافت ىبعض اىخصائص اىناروحيْاثب

عيي  اىخخشيِ فخزة  ريزأح اىخحقق ٍِمذىل  . اىَصْعت اىنيَيائيت و درصت اىخقبو اىعاً ىيَْخضاث

فناّج صَيع عيْاث اىَزبي ٍزحفعت ارْاء فخزة اىخخشيِ .فأظهزث اىْخائش أُ  ىَزبي ،صىدة ا

، فيخاٍيِ سي اىسنزياث اىغيز ٍخخشىتاىبزوحيْاث ،اىزٍاد، درصت اىزطىبت، درصت اىحَىضت، 

ييو َّى اىَينزوباث في اىَزبي قخفضج بطىه سيادة  فخزة اىخخشيِ، و حّاىنييت ا اىناروحيْاثو

ت اىعَز الافخزاضي. و باىخاىي ماّج اىَزبي آٍْت و ٍْاسبت ىلاسخهلاك حخي اىحذ حخي ّهاي سضيج

شهىر. أظهز اىخقييٌ اىحسي أُ اىصفاث اىضيذة بيِ صَيع اىَعاٍلاث أعطج افضو درصاث  6

اىحزّنش ٍْخضاث صيذة و يىصي باسخخذاٍها ىَا  اىقبىه. و يَنِ حيخيص بأُ ٍزبي و صيييزَار

 ة و خاىيت ٍِ اىَينزوباث.ٍِ اهَيت ىَىاد الامسذ اىه

 

-اىخصْيع -عصيز صشر -عصيز بزحقاه  -صييي  -ٍزبي -رَار اىحزّنش  الكلوات الافتتاحية:

 اىخقييٌ اىحسي. -فيخاٍيِ سي -اىقيَت اىغذائيت

 


