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The glycemic index (GI) provides an indication of carbohydrate quality 

whereas glycemic load (GL) provides carbohydrates quantity in a food and 

the insulin demand. Diet with low glycemic index and load have been shown 

to improve glucose tolerance on normal healty subjects so there is a need for 

a more diversified range of foods with a low glycemic response. The 

objective of present work was to formulate Ficus religiosa based food 

products by utilizing their leaves and bark powder as an ingredient and their 

post prandial responses on normal healthy subjects. The products (Biscuits, 

Dal samose and Bati) were developed by incorporated 5 % and 10% 

religiosa leaves, bark and  their equiproportioned blends. The result showed 

that the products with 10% leaves and 5% bark were insignificant (P≤0.05 

level) which were comparable with standard and acceptable by semi trained 

panels. Further, study was conducted on randomly selected 25 healthy 

subjects were fed two most acceptable test recipes; Dal samose, and Bati and 

their post prandial glucose response were anticipated. GI and GL values were 

found to be lowest for 10% leaves incorporated Dal Samose (35 & 13) when 

compared to 5% bark incorporated Bati (53 &20). While comparing test 

products with standard products (wheat flour) it was found that dal samose 

had GI (41) and GL (15). Thus the inclusion of religiosa powder as an 

ingredient can be used to achieve a wider range of low glycemic functional 

foods possessing sensory attributes that could be valuable for managing the 

diabetes mellitus. 

. 
                   Copy Right, IJAR, 2013,. All rights reserved.

 

INTRODUCTION 
Functional and therapeutic food which affects beneficially one or more target functions in the body, beyond 

adequate nutritional effects, in a way that is relevant to either improved state of health and well-being and/or 

reduction of risk of diseases (Henson, et al., 2008).The development of food products that provide benefits beyond 

their traditional nutritional value has raised academic, industrial and public interest. Recent studies have shown that 

the high Glycemic Index (GI) food is positively associated with the risk of developing type II diabetes (Villegas, et 

al., 2007) and coronary heart diseases (Mente, et al., 2009). Low-GI foods might play a significant role as functional 

foods in reducing the risk of such chronic diseases such as diabetes, cardiovascular diseases, obesity and cancer etc. 

The glycemic index (GI) is an important parameter of food quality which compares the hyperglycemic effect of a 

tested meal with pure glucose or   another defined standard food (Queiroz , et al., 2012) . Foods with carbohydrates 

that break down quickly during digestion and release glucose rapidly into the bloodstream tend to have a high GI 

whereas foods with carbohydrates that break down more slowly, releasing glucose more gradually into the 

bloodstream, tend to have a low GI. A low glycemic index suggests slow rates of digestion and absorption of the 
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food’s carbohydrates and may also indicate greater extraction from the liver and periphery of the products of 

carbohydrate digestion (Brouns, et al., 2005). A lower glycemic response usually equates to a lower insulin demand 

but not always, and may improve long-term blood glucose control and blood lipids (Jenkins, et al., 1981). 

Epidemiological data indicate that a low GI diet protects against the development of type II diabetes (Jenkins, et al., 

1982; Wei, et al., 2000), coronary heart disease and metabolic syndrome (Wannamethee, et al., 2002).  

Plants are always an exemplary source of drugs in fact many of the currently available drugs were derived either 

directly or indirectly from them (Arayne, et al., 2007). A variety of ingredients present in medicinal plants are 

thought to act on a variety of targets by various modes and mechanisms which impart potential therapeutic effect in 

complicated chronic disorders and its complications (Donga, et al., 2011).The current interests in natural therapies 

and traditional medicines have motivated the investigation into plants that have traditionally been used in relation to 

metabolic disorders such as diabetes, cardio vascular diseases etc (Sharma, et al., 2007). Plant drugs are frequently 

considered to be less toxic and free from side effects than synthetic one. Although, there are numerous traditional 

medicinal plants reported to have antidiabetic and hypoglycemic properties (Nilson, et al., 2007). 

Ficus religiosa belongs to moracae family, ethno medicinal tree used in Ayurveda and commonly known as “Peepal 

and Ashathawa” (Hassan, et al., 2009). Various parts such as stem bark, aerial roots, vegetative buds, leaves, fruits, 

latex are used in diabetes, diarrhea, skin disease, ulcers, inflammation, asthma and nervous disorders. It can be a 

good nutritional supplement because its leaves and fruits contain carbohydrates, protein, lipids, calcium, sodium, 

potassium and phosphorous (Wangkheirakpam and Laitonjam , 2012). So, it is vitally important to identify the most 

important approach for the easy management of diabetes.  

Nowadays growing nutritional knowledge of consumers forces the food industry to manufacture products with lower 

GI values. Dietary modification, weight control, and regular exercise are the main approaches in the management of 

diabetes, diet being the sheet anchor. Because the risk of developing long term complications can be dramatically 

reduced with appropriate glycemic control, food ingredients that can attenuate postprandial glucose in persons with 

diabetes would be useful. New research findings in this area indicate the potential value of   religiosa has good 

nutritional and nutraceutical profile but its potential role as low GI food has remained unrealized and unexploited in 

prevention of such disorders. Thus, the present study was taken up to investigate the effect of low GI products based 

on religiosa plant powder on blood glucose in healthy subjects. 

 

METHODOLOGY   

 Sample Collection  

Leaves and barks of Ficus religiosa were collected in around August- September month and identified, 

confirmed and authenticated by Dravyaguna department, National Institute of Ayurveda, Jaipur. The leaves 

and barks were washed and sun dried after which they were reduce to fine powder by grinding and packed 

in air container and stored at refrigeration temperature.  

 Product Development 
In the present study, Biscuit, Dal samose and Bati were developed with variat ion in each food 

products. The appropriate amounts of F. religiosa leaves (FRL) and F. religiosa bark (FRB) powder were 

weighed by using an electronic balance to give the various ratios of the composite flour and stored in air 

tight containers for use of best acceptable products. Each product was prepared using 5% & 10% 

leaves and bark powder singly and their equiproportioned blends.  

 Sensory Evaluation 

The sensory evaluation was carried out in order to get consumer response for overall acceptability of the 

religiosa powder based products which were compared with control product. These test products were 

evaluated by 15 semi-trained panels for different sensory quality characteristics such as color, appearance, 

taste, after taste and overall acceptability by  structured hedonic  scale (1; dislike extremely to  9; extremely 

liked )  was used for the evaluation (Almeida, et al., 2002 and Desai, et al., 2010). The best selected 

products were further investigated post prandial glucose response.  

 Study Subjects  

Twenty five normal healthy subjects of the age 24-32y, height 157-162cm, weight 52-55 kg and BMI 22-25 

kg/m
2) 

were randomly selected from Banasthali University campus. 

The purpose of the study was explained to each subject and consent to participate in the study was taken. 

The subjects were given general instructions to avoid any physical exertion, medication, fasts and feasts 

during the experimental period. The present study was approved by the Banasthali University research 

Ethics Board.  

 Assessment of Post prandial glycemic response and glycemic index 
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On the first day of the study, glucose tolerance test (GTT) was conducted on overnight fasted subjects. A 

50g glucose dissolved in 200ml water was given to the subjects. The subjects were instructed to finish the 

glucose solution within 15 min and to avoid physical exertion during the experimental period. The blood 

glucose level was measured at 0, 30, 60, 90 and120 min with the help of a glucometer using glucostix 

which is based on the action of glucose oxidase. The tests on the reference food should be repeated two 

times in order to reduce the variability within the subjects (Wolever, 2003).  The food products Dal samose 

(10% FRL) and Bati (5% FRB), based on their respective powder were evaluated in two consecutive days. 

The subjects were asked to follow the same instructions as for the glucose tolerance test. The incremental 

area under the blood glucose curve is calculated for each blood glucose response curve geometrically by 

the trapezoid rule, disregarding the area below baseline using methods described by Wolever and others 

(1991). Briefly, areas below baseline values were subtracted from total area under the curve. If blood 

glucose values fell below baseline, IAUC at those data points were also subtracted from the total.  

At

2
+ At +

 B − A t

2
+ Bt +

 C − B t

2
+ Ct +

 D − C t

2
+ Dt +

 E − D t

2
+ Et…… . . etc 

 

Where A, B, C, D and E represent positive blood glucose increments; t is the time interval between blood 

samples. If the blood glucose increments D is positive (i.e. greater than baseline) only the area between D 

and E above the baseline is included. 

The Glycemic index (GI) of different selected test ( Dal Samose and Bati) products was determined by 

feeding the healthy subjects. The GI of each food was expressed as % mean glucose response of the test 

food divided by the standard food taken by the same subject and was determined by the following formula: 

GI =
IAUC of Food

IAUC of Glucose
× 100 

                                                                                                                                           

The glycemic load was calculated based on the quantity of the recipe per serving and the respective 

available carbohydrate content. 

GL = Available Carbohydrate  g × Glycemic Index 100  

 Statistical analysis: 
All data were triplicate and expressed as mean ± standard deviation. The results of the study were 

statistically analyzed to ascertain its significance. The analytical data obtained for Ficus religiosa based 

products were subjected to paired t-test. The significant difference at (p≤0.05 level) was estimated. 

 

RESULTS AND DISCUSSION 
Table (1) Overall acceptability of Biscuits, Dal Samose and Bati based F. religiosa (leaves, Bark 

and its equiproportioned mixture) powder.  

 

 
 

 

 

 

 

 

 

 

 

 

 

 

Data is reported as MEAN±SD group of 15 panels each. All test recipes groups (A, B, C, D, E, F ) compared to 

standard recipe. 
a
significance and 

b 
insignificance P≤0.05 level 

9 point hedonic scale- 6(Like Slightly), 7(Like Moderately, 8(Like very much), 5(Neither like nor dislike). 

Variant S: 100% refined wheat flour  

Variant a, C &E: 5% incorporation FRL, FRB and equiproportioned FRL and FRB powder.  

Variant B, D & F: 10% incorporation FRL, FRB and equiproportioned FRL and FRB powder. 

 

Food 

Product 

 

Standard 

Leaves Bark Mixture 

Variant A Variant B Variant C Variant D Variant E Variant F 

 

Biscuit 

 

8.66±0.83 

 

8.00±0.48
b 

 

 

7.80±0.84
a 

 

 

7.60±0.84
a 

 

 

7.86±0.74
a 

 

 

7.93±0.96
b 

 

 

6.2±0.75
a 

 

Dal 

Samose 

 

8.73±0.79 

 

8.23±0.74
b 

 

 

8.46±0.70
b 

 

 

8.2±0.84
b 

 

 

7.9±0.74
a 

 

 

8.06±0.79
a 

 

 

6.9±0.79
a 

 

 

Bati 

 

8.77±0.83 

 

7.53±0.83
a
 

 

8.3±0.81
b 

 

 

8.2±0.48
b 

 

 

6.73±0.59
a 

 

 

7.20±1.01
a 

 

 

6.20±0.86
a 
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Figure (1) Overall acceptability of Food Products (Biscuits, Dal Samose and Bati).  

 

All fifteen panels completed sensory assessment of test and standard products (Biscuits, Dal samose and Bati) of 

Ficus  religiosa leaves (FRL) and Ficus religiosa bark (FRB) powder. Result comparing sensory characteristics 

(Overall acceptability) of corresponding food products is summarized in Table1and Figure1. Although food 

products scored higher than 7 (slightly liked) for all the products except for FRB(10%) based Bati (6.73±0.59) and 

10% equiproportioned mixture based products for Biscuit (6.2±0.75), Dal samose (6.9±0.79) and Bati (6.20±0.86).  

Sensory analysis revealed that all products with FRL (5 and 10%) and FRB (5%) powder based products were 

comparable to corresponding standard product. However, the panelist scores for the Overall acceptability were 

insignificant at P≤0.05 when associated with the standard product. Among all the products, 10% FRL incorporated 

Dal samose; Variant B (8.46±0.70) and 5% FRB incorporated Bati; Variant C (8.2±0.84) was most acceptable and 

had no significant difference (P≤0.05). Whereas Dal samose and Bati made from incorporation of other variant (D, 

E, and F) had significant difference at p≤0.05 level. It can be visualized from Figure1 that there is significantly 

decrease in the overall acceptability of all the products while moving from standard to variant A, B, C followed by 

variant D, E and than variant F.
 

Table (2) Clinical profile of the subjects. 

Gender Age Height(cm) Weight (kg) BMI Wt (kg) /Ht(m)
2 

Female 24-32 157.62±4.14 55.36±4.72 22.30±1.98 

 

Participants completed demographic profile regarding age, date of birth, weight, height, carbohydrate metabolism 

deficiencies, smoking habits, carbohydrate source, physical activity, and medical history. The average age range was 

24-32 year and mean BMI among participants were 23.30 ± 1.98 kg/m
2
 which is considered as normal healthy BMI. 

 

 

Table (3 A) Incremental Area Under Curve (IAUC), Glycemic Index (GI) and Glycemic Load (GL) For Food 

Products. 

 

 

 

 

 

 

 

Units for IAUC values are mmol.min/L. Values are mean±SD, n= 5, Percentage ↓ in parenthesis.  
a 
values  are significantly different at P≤0.05 when test products compared with the control (Glucose). 

1
2
3
4
5
6
7
8
9

Standard

Variant A

Variant B

Variant CVariant D

Variant E

Variant F

Biscuits Dal Samose Bati

IAUC(mmol/L)  Glucose 

(Control) 

IAUC(mmol/L) 

Dal samose 

(10% F. religiosa leaves) 

 

GI 

 

GL 

IAUC(mmol/L) 

Bati 

(5% F. religiosa bark) 

 

GI 

 

GL 

242.25±0.20 85.74±0.30
a
 

(64.60%↓) 

35 13 129.89±0.20
ns

 

(46.42%↓) 

53 20 
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Table (3 B) Incremental Area Under Curve, Glycemic Index and Glycemic Load of test Food products 

corresponding to standard products. 

IAUC(mmol/L)   

Dal samose 

(standard) 

IAUC(mmol/L)  

Dal samose 

(10% F. religiosa 

leaves) 

 

GI 

 

GL 

IAUC(mmol/L) 

Bati 

(standard) 

IAUC(mmol/L)  

Bati 

(5% F. religiosa 

bark) 

 

GI 

 

GL 

195.62±0.17 85.74±0.30
a
 

(56.17%↓) 

41 15 198 .4 ±0.23 129.89±0.20
ns

 

(34.53%↓) 

58 22 

Units for IAUC values are mmol.min/L. Values are mean±SD, n= 5, Percentage ↓ in parenthesis.  
a 
values  are significantly different at P≤0.05 when test products compared with standard group. 

 

 

 

 
Figure (2) Mean post prandial glucose response curve in healthy normal subjects after oral administration 

for Glucose (Control), Dal samose (10% F. religiosa leaves) and Bati 5% F. religiosa bark). 
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Figure (3A) and (3B) Mean post prandial glucose response curve comparing Dal samose (10% F. religiosa 

leaves) and Bati 5% F. religiosa bark) with respective standard Products. 

 

Multitude of empirical investigations has proved that different carbohydrates exert different effects of glucose 

absorption and metabolism. Absorption pattern of carbohydrate is reflected by difference in glycemic response. 

Glycemic index of a food is considered a useful indicator for its suitability in diabetic diet and is helpful in lowering 

the fat and increasing the fiber content of the diet (Frost, et al., 1994).  

Twenty five normal subjects recruited and completed glycemic response testing. Five subjects dropped out because 

of time commitment restrictions. Comparisons of postprandial glucose responses for test recipes i.e. Dal 

Samose10% FRL and Bati 5% FRB with control (50  g glucose powder dissolve in 200ml water) are summarized in 

Figure 2. Postprandial glucose responses comparing Standard products to corresponding test food products (Dal 

Samose and Bati) are depicted in figure 3A and 3 B. Results show IAUC values for product 10% FRL incorporated 

Dal Samose were 85.74±0.30 mmol/L  (64.60%)  lower when compared to IAUC value for glucose 

242.25±0.20mmol/L. Conversely, IAUC for Bati 5% bark incorporated was129.89±0.20 mmol/L (46.42%)  lower 

than control .The GI and GL values were found to be lesser in 10% FRL incorporated  Dal Samose (35 and 13 )  

compared to 5% FRB incorporated Bati  as shown in table.3A.  Similarly, IAUC for Dal samose; 10 % FRL 

(195.62±0.17) and Bati 5% FRB (198 .4 ±0.23) was 56.17% and 34.53% significantly lower at P≤0.05 than their 

respective standard products respectively shown in table 3 B. Calculated GI and GL value of the test Dal samose 

(41and 15) and Bati (58 and 22) determined from the incremental area under the glucose response curve from their 

respective standard products (WF). 

The overall results obtained in the present investigation provides supportive scientific evidence in favor of the view 

that Ficus religiosa (leaves and bark) powder based food products posses  significant lowering effect in glucose 

level and therefore shows low glycemic index and load. The study results showed that even at a constant amount of 

available carbohydrate in the test foods (50 g available carbohydrate), there was a significant variation in the GI, 

confirming that equi-carbohydrate portions of different foods may not necessarily have the same glycemic effect in 

human subjects (Wolever, et al., 1994). The blood glucose response may be influenced by insulin responses in the 

presence of protein (Gannon, et al., 1988), and differences in the rates of digestion and absorption influenced by the 

presence of dietary fibre, fat, anti-nutrients, and starch structure (Wursch, et al., 2002 and Wolever, 1990). The 

protein content of the test foods fed to the subjects ranged from 3-8 g. Therefore, the Dal Samose; 10% FRL may 

have some effect on the variability of GI and GL when compared to the Bati; 5% FRB. Protein in the diet has been 

shown to stimulate insulin secretion, thereby, lowering the postprandial glucose concentration (Spiller, et al., 1987).   

The following cut-off limits between low, middle and high GI have been proposed: <55 % (low), 55-70 % 

(medium), > 70 % (high) (Brand Miller, et al., 2003). Consumption of high GI diet have been associated with 

hyperinsulinemia, While low GI dies have been shown to associated with lower post prandial rise in insulin. 

Glycemic load is the product of the GI and the amount of available carbohydrate. The result combines quality and 

quantity factors of carbohydrate in a food. There is a scale to classify glycemic load( GL) similar to that of GI that 

are Low≤10, medium 11-19 and ≥20 (Foster Powell, et al., 2002). 
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Thus maintaining insulin sensitivity (Ludwig, 2002).The present study demonstrated that low GI and acceptable 

food products prepared from F. religiosa leaves and bark powder used as effective supportive therapy in the 

treatment of diabetes mellitus.  

CONCLUSION 
Ficus religiosa leaves and bark can be used as a functional ingredient to produce low glycemic food products with 

favorable sensory characteristics. Results of the present study support the use of Ficus religiosa powder as a tool for 

healthy and   nutritious products which had low glycemic index and medium glycemic load that help in prevention 

and management of Type II Diabetes. In view of various study on Ficus religiosa, more research work could be 

done on humans so that a plant with multifarious effects would be available in the future market. It is recommended 

that the plant extract of Ficus species can be successfully utilized for the cure of diabetes and related diseases due to 

their hypoglycemic action. 
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