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ABSTRACT 

This research was carried out in Department of Food Science and Technology NWFP Agricultural 
University Peshawar Pakistan during 2007, to investigate the effect of non caloric sweeteners (aspartame, 
cyclamate and saccharine) on the sensory characteristics of diet apple jam. All the samples were stored in sterilized 
glass jars and were subjected to sensory evaluation fortnightly for three months of storage. The treatments were T1 
(aspartame), T2 (cyclamate), T3 (saccharin), T4 (aspartame + cyclamate), T5 (cyclamate + saccharin)/ and T6 
(aspartame + saccharin). Maximum decrease in color score was recorded in sample T3 followed by T5, while 
minimum decrease was recorded in sample T4 followed by T6. Maximum decrease in taste score was recorded in 
sample T3 followed by T5, while minimum decrease was recorded in sample T4 followed by T6. Maximum decrease in 
texture score was recorded in sample T2 followed by T5, while minimum decrease was recorded in sample T4 
followed by T6. Maximum decrease in overall acceptability was recorded in sample T3 followed by T2, while 
minimum decrease was recorded in sample T4 followed by T6. Statistical analysis showed that storage intervals and 
treatments had a significant (p<0.05) effect on sensory quality of diet apple jam.  
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INTRODUCTION 

Apple (Malus Sylvesltris) is one of the most important tree fruit of the world, which was originated in the 
south/western Asia. In Pakistan its cultivation is limited to the northern hilly areas of Punjab, NWFP and 
Balochistan (Chaudhary, 1994).  

The total area under apple cultivation in Pakistan was 111.6 thousand hectare, which includes 0.3 Punjab, 
0.1 Sindth, 9.2 hectare in NWFP and 101.9 thousand hectare in Balochistan while total production in Pakistan was 
351.9 thousand tons, which includes 3.6 Punjab, 0.1 in Sindh, 12.7 in NWFP and 220.2 thousand tons in Balochistan 
(Agric. Stat. Pakistan, 2005-2006).  

Apple contain water content 84.7 %, fiber 0.8g, carbohydrates 13.9g, protein 0.4g, lipid 0.3g, ash 0.3g, 
vitamin C 8mg, 57 k.cal of energy per 100g of edible portion (Hussain, 2001).  

Commercial production of apple jam is subjected to standard formulation of fruit pulp, sugar content, 
adjusted acidity and pectin content. Jam is a semisolid food made from not less then 45% by (weight) fruit and 55% 
(by weight) sugar. This substrate is concentrated to about 65% or above soluble solids. Flavoring and coloring 
agents are added to overcome the deficiencies that occur in the fruit itself. Standard formulations are developed 
according to the end use, consumer preferences, market demand, food laws, buyer’s specifications and economic 
utilization of inputs required (Desrosier, 1978). 

Sweeteners, or sugar substitutes, are products used to sweeten food. The nutritive additives includes (white 
sugar, honey, corn syrup, brown sugar and fructose) all these are responsible for increasing the blood glucose level, 
while non-nutritive sweetness are industrially processed products including saccharine, aspartame, sucralose, and 
acesulphame K. Saccharine, aspartame, sucralose, and ace-suphame K approved by the FDA, when used in safe 
limits (FDA, 1985).  

Nutritive sweeteners provide energy about 16 calories per teaspoon, besides adding sweetness it provide 
body and texture to foods (Mitchell and Pearson, 1991). Non nutritive sweeteners are used in many foods in place of 
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caloric sweeteners. The nutritive sweeteners are responsible for causing many diseases (e.g. obesity, cardiovascular 
problem, diabetes, dental caries, and behavioral disorder). So in order to overcome these community food problems 
food industry has responded to this demand and producing a number of non caloric sweeteners (Anderson, 1997). 
Food formulated for diabetics and/or weight reduction tends to replace bulk caloric sweeteners with high intensity 
sweeteners (Lop et al. 1999).             

Saccharine (benzoic sulphinide) is a bitter taste white crystalline substances (the first artificial sweetener) 
used in many food and beverages. The first synthesis of saccharine sweetener was conducted by Fahlberg in 1869 
(Cohen, 1986). It is 300 to 400 times sweeter then sucrose depending on cocentration and product in which it is used 
(Health and Human Services, 2000). Acceptable Daily Intake of Saccharine is 15mg/kg body weight (Pederson, 
1991). Despite many criticisms by the public on the non nutritive sweeteners in foods saccharine is still largest 
sweetener through out of the world in food industry (nearly 62 million lbs were used in 1995). It is applied in food in 
more then 100 countries (Bizzari, 1996).  

Aspartame is about 180 to 200 times sweeter than sucrose, which is widely used in many food products 
(Health and Human Services, 2000). It is composed of amino acids i.e. phenylalanine and asparagic acid (Werner- 
Vetsch, 1985). The U.S. Food and Drug Administration (FDA) approved aspartame in 1981 for use in tabletop 
sweeteners in various foods and dry beverage mixes. As low caloric sweetener FDA in 1983 approved its use in 
food items (Werner-Vetsch, 1985). Acceptable Daily Intake of aspartame is 40.0mg/kg body weight (Stegink and 
Filer, 1984). Aspartame is currently approved for use and distribution in more than 100 countries worldwide and is 
used by an estimated 100 million people throughout the world, over 6000 products in the world today contain 
aspartame (Council, 2003). One of the benefits of aspartame is that it contains no carbohydrates, therefore will not 
promote the decaying of teeth (Shultz, 2002). 

Cyclamate is a white crystalline powder, which was accidentally discovered by Michael Sveda (a student of 
USA) in 1937. Later on further necessary studies on it was carried out and used as new drug content in 
pharmaceutical and cosmetics products in 1950. Cyclamate was initially supplied in the form of tablets and allowed 
as tabletop sweetener for diabetics and those who restrict while using sugars. In 1958 cyclamates were classified as 
generally recognized as safe (GRAS) (London, 1988).  

Cyclamate was introduced commercially in 1950. It has 40 to 60 times more sweetness then sucrose (Doty 
and Vanminen 1975). Acceptable Daily Intake of cyclamate is 11.0mg/kg body weight (Lindley, 1983). Cyclamate 
is 30 to 60 times sweeter then sucrose. It is non caloric in nature and metabolized to cyclohexylamine (Kojima and 
Ichibagase 1966). Currently its use is allowed in more then 40 countries including Canada where it is formatted in 
tabletop sweeteners and in pharmaceutical products (CECC, 1985).  

Organization such as FDA, WHO (JECFA) and SCF of the EU have approved that the use of cyclamate is 
safe for health and on this recommendation more then 55 countries have approved cyclamate in foods, beverages, 
pharmaceutical products and as a tabletop sweeteners (Joint FAO/WHO Expert Committee on Food Additives, 
1993). The present research was carried out by keeping in view the above mentioned facts and also to reduce post 
harvest losses of apple in Swat and also requirement of diet apple jam for diabetic and obese people of Pakistan. 

MATERIALS AND METHODS 

Optimum mature, sound and healthy apples (Malus sylvesltris) variety which is known as mashadday were 
collected from Swat and brought to the laboratories of Food Science and Technology Department, NWFP 
Agricultural University Peshawar Pakistan where research work was conducted.  
 
Preparation of Samples 

After washing, sorting, peeling and coring the slices were made with the help of stainless steel knife and 
dipped in 0.2% citric acid solution already prepared to avoid browning. 
 
Pulp Extraction 

 Fruit pulp was extracted with the help of grinder/juicer by adding the apple pieces in pulp extracting 
machine. 
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Preparation of Jam  

 Different ratios of non nutritive sweeteners were taken and used for jam preparation according to the 
formula (1:1) and procedure of Awan and Rehman (1999). The jam was prepared in open steel kettles. The fruit pulp 
were taken in an open kettle for each treatment and heated. At the same time commercial grade pectin (20 g/kg pulp) 
with small amount of non nutritive sweeteners were dissolved separately and added to the mixture in kettle. 
Preservatives and color was added at the end of cooking. The jams were filled in 250ml glass jars and stored in room 
temperature for three months. The samples were analyzed for physicochemical analysis with fifteen days of 
intervals. Various treatments are listed in Table  I. 
 
Table I. Scheme of study (Treatments) 

Treatments Sweeteners (g/kg pulp) Preservatives (g/kg pulp) 
T1 Aspartame Sodium benzoate @0.1% 
T2 Cyclamate Sodium benzoate @0.1% 
T3 Saccharin Sodium benzoate @0.1% 
T4 Aspartame + Cyclamate (2.08 + 12.5) Sodium benzoate @0.1% 
T5 Cyclamate + Saccharin (12.5g +1.25) Sodium benzoate @0.1% 
T6 Aspartame + Saccharin (2.08 +1.25) Sodium benzoate @0.1% 

  
Organoleptic Evaluation 

Selected samples of jam prepared from non nutritive sweeteners were evaluated organoleptically for color, 
taste, texture and overall acceptability by the method as described by Larmond (1977).  
 
Testing Procedure 

A panel of 10 judges was selected having experience in sensory evaluation tests. The method involved was 
presenting the sample to the panel members and asking them to the judge the product for color, flavor and texture by 
allotting the score from a scale 1-9, where 1 represents extremely disliked and 9 represent extremely liked. 
 
Statistical Analysis 

All the data was analyzed statistically using Randomized Complete Block Design (RCBD) and the means 
were separated by using LSD test as described by Steel and Torrie (1980). 
 
RESULTS AND DISCUSSION 

Sound and healthy apples (Maylus syveltrus) variety which is known as mashadday were collected from 
Swat and brought to the laboratories of Food Science and Technology Department, NWFP Agricultural University 
Peshawar Pakistan, during 2007.  
 
Table II. Mean score of judges for color of jam samples 

Storage intervals Treatments 
Initial 15 30 45 60 75 90 

%Dec Means 

T1 9 8 7.5 7 6.8 6.5 6.4 40.63 7.31bc 
T2 9 8.2 8 7.5 6.8 6.5 6 50.00 7.43b 
T3 9 7.8 7.1 6.8 6.5 6 5.2 73.08 6.91d 
T4 9 8.6 7.8 7.6 7.5 7.4 7.3 23.29 7.89a 
T5 9 7.5 7.3 6.9 6.4 6.3 5.8 55.17 7.03cd 
T6 9 8.5 8.1 7.8 7.5 7.3 7 28.57 7.89a 
Means 9a 8.1b 7.6c 7.3d 6.9e 6.7e 6.3f   

Values followed by different letters are significantly (P < 0.05) different from each other. 
LSD value for treatments means = 0.3049, LSD value for storage intervals means = 0.3293 
 
Color 

Results showed that the mean score for color significantly (P≤ 0.05) decreased from 9 to 6.3 during storage. 
Maximum decrease was recorded in sample T3 (73.08) followed by T5 (55.17), while minimum decrease was 
recorded in sample T4 (23.29) followed by T6 (28.57) Maximum mean score was recorded in sample T4 (7.89) 
followed by T6 (7.89), while minimum mean score was recorded in sample T3 (6.91) followed by T5 (7.03) (Table 



Ali Muhammad et al. Organoleptic evaluation of diet apple jam grown in Swat valley 

 

84 

II). The statistical analysis showed that treatments and storage intervals has a significantly effect (p≤ 0.5) on the 
mean score of color of diet apple jam. This result was in accordance with Ehsan et al. (2003) who reported decrease 
in color from 7.8 to 6.8 after 150 days during storage of grape fruit apple marmalade. 
 
Table III. Mean score of judges for taste of jam samples  

Storage intervals Treatments 
Initial 15 30 45 60 75 90 

%Dec Means 

T1 8.3 8 7.1 6.6 6.5 6.3 6.1 36.07 6.99b 
T2 9 7.4 7.3 6.8 6.3 6.1 5.9 52.54 6.97b 
T3 8.5 7.1 6.8 6.5 5.9 5 4.3 97.67 6.30c 
T4 9 8.5 8.3 8 7.9 7.5 7.2 25.00 8.06a 
T5 8 7.3 7.1 6.4 5.7 5.6 5 60.00 6.44c 
T6 9 8.3 8 7.8 7.5 7.2 7 28.57 7.83a 
Means 8.6a 7.8b 7.4b 7.0c 6.6cd 6.3de 5.9e   

Values followed by different letters are significantly (P < 0.05) different from each other. 
LSD value for treatments means = 0.3782, LSD value for storage intervals means =0.4085 
 
Taste 

Results showed that the mean score for taste significantly (P≤ 0.05) decreased from 8.6 to 5.9 during 
storage. Maximum decrease was recorded in sample T3 (97.67) followed by T5 (60.00), while minimum decrease 
was recorded in sample T4 (25.00) followed by T6 (28.57) Maximum mean score was recorded in sample T4 (8.06) 
followed by T6 (7.83), while minimum mean score was recorded in sample T3 (6.30) followed by T5 (6.44) (Table 
III).The result was in agreement with Ehsan et al. (2002) reported decrease in taste of watermelon and lemon jam 
from 6.2 to 4 during initial and 150 days of storage. Hyvonen and Toma (1983) prepared low sugar strawberry jam 
and evaluated for physicochemical and sensory evaluation and observed that taste of the jam deteriorate during 
storage intervals of 10 months at room and refrigerated temperature.  
 
Table IV. Mean score of judges for texture of jam samples  

Storage intervals Treatments 
Initial 15 30 45 60 75 90 

%Dec Means 

T1 9 8.3 8 7.8 7.5 7 6.6 36.36 7.74ab 
T2 9 8.1 7.1 6.9 6.7 6.5 6 50.00 7.19c 
T3 9 8.2 7.6 7.1 7.1 7 6.9 30.43 7.56b 
T4 9 8.3 8 7.9 7.5 7.3 7.2 25.00 7.89a 
T5 9 8 7.5 7.1 6.8 6.5 6.3 42.86 7.31c 
T6 9 8.5 8.1 7.6 7.5 7.4 7.1 26.76 7.89a 
Means 9a 8.2b 7.7c 7.4d 7.2de 7.0e 6.7f   
Values followed by different letters are significantly (P < 0.05) different from each other. 
LSD value for treatments means = 0.2210, LSD value for storage intervals means =0.2388 
 
Texture 

Results showed that the mean score for texture significantly (P≤ 0.05) decreased from 9.00 to 6.7 during 
storage. Maximum decrease was recorded in sample T2 (50.00) followed by T5 (42.86), while minimum decrease 
was recorded in sample T4 (25.00) followed by T6 (26.76) Maximum mean score was recorded in sample T4 (7.89) 
followed by T5 (7.89), while minimum mean score was recorded in sample T2 (7.19) followed by T5 (7.31) (Table 
IV). The result was in accordance with Ehsan et al. (2003) who reported decrease in texture from 8.80 to 7.96 in 
grape fruit apple marmalade. 
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Table V. Mean score of judges for overall acceptability of jam samples  
Storage intervals Treatments 

Initial 15 30 45 60 75 90 
%Dec Means 

T1 9 8.03 7.8 7.3 6.87 6.67 6.33 42.18 7.43b 
T2 8.67 7.6 7.3 6.88 6.3 6.13 5.7 52.11 6.93d 
T3 8.83 7.7 7.17 6.8 6.5 6 5.47 61.43 6.92d 
T4 9 8.43 8.13 7.9 7.63 7.37 7.13 26.23 7.94a 
T5 8.77 8.03 7.23 6.83 6.67 6.43 6.17 42.14 7.16c 
T6 9 8.4 7.93 7.73 7.5 7.2 6.97 29.12 7.82a 
Means 8.88a 8.03b 7.59c 7.23d 6.91e 6.63f 6.30g   

Values followed by different letters are significantly (P < 0.05) different from each other. 
LSD value for treatments means = 0.2210, LSD value for storage intervals means = 0.2388 
 
Overall Acceptability 

Results showed that the mean score for overall acceptability significantly (P≤ 0.05) decreased from 8.88 to 
6.30 during storage. Maximum decrease was recorded in sample T3 (61.43) followed by T2 (52.11), while minimum 
decrease was recorded in sample T4 (26.23) followed by T6 (29.12) Maximum mean score was recorded in sample T4 

(7.94) followed by T6 (7.82), while minimum mean score was recorded in sample T3 (6.92) followed by T2 (6.93) 
(Table V). The statistical analysis showed that storage intervals and treatments has a significant (P<0.05) effect on 
overall acceptability of diet apple jam.  
 

The result was in agreement with Ehsan et al. (2002) who reported decrease in overall acceptability during 
storage of watermelon and lemon jam. Rao and Yadav (1987) prepared peer and pineapple mixed jam at different 
ratios and observed a decreasing trend in overall acceptability but score increase as proportion of pineapple 
increased. Apple contain polyphenols, the enzyme phenolase convert it into orthoquinone and spontaneously 
polymerize to brown colored polymers giving food its brown color (Awan and Rehman , 2001)  
 
CONCLUSION 

Apple jam was prepared with the addition of non caloric sweeteners in individual (aspartame, cyclamate 
and saccharin) and in combinations (aspartame + cyclamate, cyclamate + saccharin and aspartame + saccharin) with 
added sodium benzoate. It is concluded from this study that sample T4 prepared with combination of aspartame + 
cyclamate with added  sodium benzoate obtained best results organoloptically followed by sample T6 prepared from 
aspartame + saccharin with added  sodium benzoate.  
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