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ABSTRACT

The present study was undertaken to assess the effect of stevia added recipe on blood glucose level of
diabetic patients and determine the glycemic index of recipe. Thirty diabetic subjects (both IDDM and
NIDDM) in the age group of 50-70 years (male or female) were selected from bhilwara city (Raj.) The
anthropometric measurements (height, weight, BMI) and blood glucose (fasting) were recorded. Glycemic
response of the developed recipe was assessed by supplementing the recipe to the subjects and calculated
the glycemic index. The glycemic index of the developed recipe was found to be 14.
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INTRODUCTION

Diabetes mellitus is a universal health problem affecting human societies at all stages of
development. The world health organization (WHO, 1980) has pointed out that the number of diabetes
patients have been increasing rapidly all over the world. Diabetes has a strong genetic basis but,
environmental influences are equally important for its manifestation (Murthy and Easwaran,1990).
Diabetes cannot be cured completely but it can be kept under control by using combination of diet,
drugs and exercise. Proper diet helps in maintain normal blood sugar level in diabetes.

It is recognized that a good control over blood sugar level is essential for prevention or
postponement of long term complications of diabetes. Since foods of low glycemic index and high
fibre content raise the blood sugar to a lesser extent thus diabetic diets can be planned considering
these two factors. Therefore, while planning the diet for diabetic people the food low in glycemic index
should be used.

Diabetes can also be managed by the use of some herbs such as aloe Vera, bilberry extract, bitter
melon, cinnamon, fenugreek, ginger and stevia.In the last few years there has been an exponential
growth in the field herbal medicine and these drugs are gaining popularity both in developing and
developed countries because of their natural origin and less side effects. India is the largest producer
of medicinal herbs and is called as botanical garden of the world. The current study focuses on herbal
drug preparations and plants used in the treatment of diabetes mellitus, is a major crippling disease in
the world leading to huge economic losses.

In these different medicinal herbs one of the well known herbs is stevia. Stevia is an incredibly
sweet herb, obtained by a natural selective breeding process of the sweetest stevia parent plants. The
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sweetener stevioside extract from the plants, is 300 times sweeter than sugar. Stevia is often referred
to as the “sweetest plant of the world”. Stevia belong to asteraceae family. The sweet herb stevia is
becoming a major source of natural sweetener as an alternate of sugar. It is rapidly replacing the
chemical sweetener like splenda, saccharine and aspartame. There are many forms of stevia like Fresh
stevia leaves, dried stevia leaves, stevia extracts and liquid concentrates. The glycemic index of these
herbs was also low which is ideal for diabetic patients. The glycemic index indicates the extent of rise
in blood sugar in response to a food in comparision with the response to an equivalent amount of
glucose. Glycemic index (GI) is a rating system for evaluating how different foods affect blood sugar
level. A wide variety of foods are in common use by Indians. The glycemic indices also vary widely
depending on the composition of the food items. Legume pulse have low glycemic index (30-40%).
Fruits have an intermediate glycemic index (45-55%). Cereals like wheat, rice and root vegetables such
as potato, carrots have a high glucemic index (65- 75%). Thus for the present study, stevia white
extract powder incorporated recipe was selected for the intervention and its implication was assessed
on diabetic subjects.

METHODOLOGY

The present study was conducted within the municipal limit of bhilwara city
(Rajasthan). Thirty diabetic patients in the age group of 50-70 years, either male or female, either type
I or type II diabetic and those involved in sedentary activity were selected. A structured interview
schedule was prepared to elicit information pertaining to general profile, dietary intake, physical
activity and anthropometric measurements (height, weight, BMI) were recorded (Fig. 1). Then sweet
recipe were prepared for diabetic patients i.e. coconut burfi by incorporation of stevia white extract
powder in different ratio by the traditional method of preparation. The samples of all variations were
served freshly to ten selected panel members for the evaluation of organoleptic characteristic like
colour, flavor, taste, texture and overall acceptability to determine the most accepted level of
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incorporation.

The sensory evaluation was carried out by nine point hedonic scale and by composite scoring
test. The best accepted level of incorporation was selected for intervention. After fasting blood
glucose tested, the developed recipe of stevia powder was provided to the subject i.e. instant coconut
burfi. After given experimental food, post prandial blood glucose levels of the subjects were determined
and recorded at 0, 30, 60, 90 and 120 minutes. Using these values the glycemic index of the developed
recipe was determined by following the standard formula.

Glycemic index formula given by Wolever and jenkins (1986) :

_ AUC— G 50gm.CHO from testrecipes
G1= AUC — G 50gm.CHO from glucose
*AUC- Area under curve
The data was statistical analyzed as per the objectives. General information and anthropometric

measurement among the subjects was expressed as percentage; mean+SE and t-test was calculated

for blood glucose levels.

X 100

RESULTS AND DISCUSSION

General information of the subjects showed that majority of the subjects were male and equally
belonged to the both age groups of 50-55 years and 60-65 years (Tablel). Elmer et al. (2004) also found
that type 2 diabetes occurs usually in individuals over 40 years of age. Similarly Alumni (2007)
diagnosed with diabetes after the age of 40 years were considered type II diabetes.

Most of the subjects were vegetarian and had irregular eating pattern. Majority of the subjects
had taken two to three meals a day. Less number of subjects suffered from eye damage while most of
the persons suffered from other physiological problem. Brophy et al. (2007) examined that Severe long
term abnormalities can result such as eye complications, heart disease, kidney and foot problems if
blood sugar levels are poorly controlled. Records on weight measurements of the subjects showed
that majority of the subjects had weight instability and had no family history of diabetes. Ross et al.
(2005) stated that history for diabetes is regarded as a risk factor for type II diabetes.

The mean weight of the male subjects was 72.1843.13 kg. which was 20 percent more than the
weight of a reference Indian man (60 kg). Similarly the mean weight of the female subjects was
61.21£3.24 kg which was 10 percent more than the weight of a reference Indian woman (55kg). The
mean height of the male subjects was recorded to be 171.68+1.34 cm. and of female subjects was
157.78+1.81 cm(Table 2).

The average BMI of male and female subjects was found to be 24.18+1.22 kg/m? and 23.92+0.86
kg/m?, respectively. When classified as per the WHO classification for assian habitants (2000). All the
male and female subjects were in the category of overweight. These findings were in line with those
reported by Luby (1992) concluded that increases in BMI were related to the incidence of type 11
diabetes (Table 2).

The data pertaining to taste, appearance, mouthfeel flavor and over all acceptability scores of
coconut burfi as affected by different level of stevia white extract are presented in Table 3. It is
observed that highest scores for taste 4.4, appearance 4.3, mouthfeel 4.4, flavor 4.5, and over all
acceptability 17.6 was observed for the recipe ‘C’ prepared with 2 g of stevia powder.

Table 4 shows that when different ratios of recipe (coconut burfi) compared for t-test. It was
concluded that there was no significant difference between A/B and C/A recipes in terms of all
sensory characteristics i.e. taste, appearance, mouthfeel, flavor and overall except between B/C. The
statistically analysis of organoleptic characteristics of coconut burfi revealed that 2 g. level of
incorporation of stevia white extract was found to be most accepted in each scale of sensory
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Table 1 : General information of the subjects
Male (n=16) Female (n=14)

Gender Percentage (number) Percentage (number)

53.33 (16) 46.66 (14)
Age (years)
50-55 31.25(5) 21.42 (3)
55-60 12.50 (2) 28.57 (4)
60-65 31.25(5) 35.71 (5)
65-70 25.00 (4) 14.28 (2)
Food habits
Vegetarian 75.00 (12) 100 (14)
Ova vegetarian 12.50 (2) - -
Non vegetarian 12.50 (2) - -
Eating pattern
Regular 50.00 (8) 35.71 (5)
Irregular 50.00 (8) 64.28 (9)
No. of meal
Two 43.75(7) 7.14 (1)
Three 31.25(5) 57.14 (8)
Four 25.00 (4) 28.57 (4)
Five - 7.14 (1)
Eye damage
Yes 43.75(7) 35.71(5)
No 56.25 (9) 64.28 (9)
Other problem
Yes 87.50 (14) 85.71 (12)
No 12.50 (2) 14.28 (2)
Weight stability
Yes 25.00 (4) 14.28 (2)
No 75.00 (12) 85.71 (12)
Family history of diabetes
Yes 50.00 (8) 42.85 (6)
No 50.00 (8) 57.14 (8)
Table 2 : Distribution of the subjects according to height, weight and BMI
Anthropometric Male (n=16) Female (n=14)
measurement (Mean + SE) (Mean + SE)
Weight (kg.) 72.1843.13 61.21+3.24
Height (cm) 171.68+1.34 157.78+1.81
B.M.L (kg/m?) 24.18+1.22 23.92 +0.86
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characteristics. Hence this best level of incorporation was selected for intervention.

Table 5 reveal that the mean+se values of blood glucose level of the subjects were 152.53+10.25
before starting the intervention. The impact of experimental recipe (coconut burfi) was assessed every
30 minute till 2 hr. after intervention. It was concluded that the mean blood glucose level were gradually
increased up to 1 hr. and then declined the level gradually. Data given in table shows that there is
significant difference between the period of 0-2 hr. and %2 - 1 hr. and there was no significant difference
found between 1- 1% hr. and 14 - 2 hr. When compared the post prandial level with the fasting value
it found to be significant difference between them because of their low glycemic effect of food.

The AUC for standard glucose and test recipe was noted i.e. 2973 and 225, respectively. Further
the glycemic index of stevia added recipe (instant coconut burfi) was found to be 14 (Table 6).

On the whole it is clear from the results that the rise in blood glucose values after consumption
of test recipe was less than that of standard glucose. Thus it can be concluded that the developed

Table 3 : Sensory evaluation of the coconut burfi by composite test

Sensory evaluation Mean + SE

Taste AQ0S5g) B (1g) C2g
3.940.17 4.0+£0.20 4.4+0.26

Appearance 4.2+0.24 4.2+0.19 4.3+0.25

Mouth feel 3.9+0.27 4.0+£0.25 4.4+0.21

Flavor 4.1+£0.27 4.2+0.24 4.5+0.26

Over all 16.1+0.82 16.5+0.68 17.6+£0.83

Table 4 : Comparison of sensory qualities of different samples of stevia added recipes (coconut

burfi)
Sensory qualities -values
A/B B/C C/A

Taste 0.55N8 2.44% 1.86
Appearance 0.00™ 0.55N 0.36™S
Mouthfeel 0.55"8 1.30N8 1.46N8
Flavor 0.55"8 1.00™ L17™
Over all 0.88NS 1.81N 1.56

*Significant at 5% level NS-Non significant

Table 5 : Impact of stevia added recipe (coconut burfi) on blood glucose level (n=30)

Blood glucose Pre — intervention Post intervention period
level 0 hr. (fasting) 5 hour 1 hour 1 %> hour 2 hour
Mean +SE 152.53£10.25 159.03£8.95  163.63+8.89 162.03+8.87 159.97+8.79
Paired t value to- %2 hr. t¥% -1 hr. tl- 1% hr. t1% -2 hr. -
2.06* 2.37* 114" 1.63N -
to- Y2 hr. to- lhr. to-1Y hr. to- 2 hr. -
2.06* 3.15% 2.55% 2.05* -
*Significant at 5% level NS-Non significant

Table 6 : Glycemic index of the coconut burfi using stevia powder
Recipe Glycemic index

Instant coconut burfi 14
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recipe is of low glycemic index and suitable for diabetic subjects.
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