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Abstract 

This study was conducted to extract stevioside sweetener from stevia leaves (Stevia rebaudiana Bertoni) high in 

Rebaudioside A (RA) as a natural source, and determining its effect at different levels of sugar replacement (25, 50, 

75 and 100%) on quality characteristics of produced biscuit. Results show that Stevia leaves are a good source of 

available carbohydrates (56.72%), protein (15.32%), and crude fiber (13.24%) on dry weigh bases. Stevioside was 

water extracted from dried Stevia leaves and during extraction steps, total pigments removes (carotenoids and 

chlorophylls a and b) were increased as the purification steps preceded. Stevioside syrup characteristics (TSS, pH 

and viscosity) were done. Stevioside extract was analyzed by HPLC and the amount of stevioside was (3.96%). The 

organolyptic characteristics (Sweet taste, Bitter taste, Other taste, Bitter/sweet and Over all acceptability) of extracts 

indicated that this sweetener has been applied as replacement of sucrose. The obtained data showed that stevioside 

syrup had significant effects (P<0.05) on sensory evaluation, physical and chemical characteristics. Sensory 

evaluation of produced biscuits with different levels of stevioside syrup replacement of sucrose can be accepted for 

flavor, color, taste and overall acceptability. 

It can be recommended that stevioside syrup (as natural sweetener) can be used as sucrose replacement in 

biscuits at different levels. Food industries should be encouraged to include stevioside extract as sucrose replacer in 

their strategic plan for development of low caloric food products. 
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Introduction 

 

Stevia rebaudiana Bertoni is the sweetest gift from 

mother nature called as sweet leaf of Paraguay, sweet 

herb, honey leaf, honey yerba, candy leaf etc….. 

(Ranjan et al., 2011). According to the WHO (2016) 

about diabetes: The number of people with diabetes has 

risen from 108 million in 1980 to 422 million in 

2014.The global prevalence of diabetes among adults 

over 18 years of age has risen from 4.7% in 1980 to 

8.5% in 2014.Diabetes prevalence has been rising more 

rapidly in middle- and low-income countries, also in 

Egypt there is  a gap between sugar production(2.37 

million tons) and consumption (3.10 million tons) 

represents a serious problem, since it was estimated to 

be 0.728 million tons (SCC, 2017) so, there is a natural 

plant derived sweetener that can be used to answer this 

entire health problem and reduce the gap, namely 

Stevia rebaudiana. It is now widely available and 

rapidly replacing the artificial sweeteners in food 

products. Besides, its level of sweetness is 250 times 

sweeter than sucrose and it does not cause tooth 

cavities. 

Sweet taste of stevia is caused by two components, 

namely stevioside (3-10% dry weight of leaves) and 

rebaudioside (1-3%). Stevioside, the main sweet 

component in the leaves of S. rebaudiana Bertoni 

tastes about 300 times sweeter than sucrose (0.4% 

solution). Their content varies between 4 and 20% of 

the dry weight of the leaves depending on the cultivar 

and growing conditions. Stevioside 3 is the main sweet 

component. Other compounds present but in lower 

concentration are: steviolbioside, rebaudioside A, B, C, 

D, E, F and dulcoside A (Kennelly, 2002 and Starrat 

et al., 2002). 

Also, Rebaudioside A is the most important 

rebaudioside, it is 250–450 times sweeter than sucrose 

and it is found in Stevia rebaudiana leaves at 2–4% on 

dry matter. It is the most stable of glycosides and has 

no bitter aftertaste, in contrast to stevioside. 

Stevia extract could be a preferred sweetener 

among other low-calorie sweeteners (saccharin, 

aspartame) as its source is natural, which might be 

appealing to health conscious consumers. Stevia 

sweetener is stable at high temperatures (100°C), the 

pH range of 3-9, and does not cause the dark color after 

the cooking (Vincent et al., 2013) which make it 

suitable for use in different food products. 

Additionally, its organoleptic characteristics were 

found acceptable (Prakash et al., 2008) which suggest 

that it could be used as a substitute for sucrose. 
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Nowadays, Stevia plant and stevioside are being 

used as sweetener in South America, Asia, Japan, 

China, and some countries in Europe. Toxicological 

studies have shown that stevioside does not have 

mutagenic, teratogenic or carcinogenic effects and no 

allergic reaction have been observed when it is used as 

a sweetener. So, Stevia and stevioside have been 

applied as substitutes for sucrose, for treatment of 

diabetes mellitus, obesity, hypertension, and caries 

prevention (Jaroslav et al., 2006). 

Dried ground leaves of stevia plant were extracted 

by water according to (Nishiyama et al.1992 and 

Wafaa, 2002).The dried ground leaves were mixed 

with hot water (65°C) at different percentage of 

powder leaves/water ratio of 1:15, 1:25, 1:35, 1:45, 

1:55, 1:65 and 1:75(w/v). 

The bakeries industry may benefit from the use of 

Stevia. All cooked and baked food items such as 

puddings and cakes can be sweetened with only very 

small quantities of Stevia leaf powder. Stevioside is 

non fermentable, and it does not undergo any kind of 

browning reaction while cooking. This further widens 

its area of application in baking, enhancing the quality 

and safety of usage with its long shelf-life. A mere 

fragment of the leaf is enough to sweeten the mouth for 

an hour (De et al., 2013) specially biscuits which are 

the most popular food item consumed by a wide range 

of population due to their varied taste, long shelf life, 

and nutrient content and relatively low cost (Tyagi et 

al., 2006). 

The present study aimed to determine chemical 

composition of stevia rebaudiana Bertoni (High in RA) 

leaves, water extracting and evaluate the sweetness 

degree of the concentrated stevioside syrup, then 

utilization from the produced stevioside syrup in 

biscuit manufacturing as well as study the quality 

attributes of produced biscuit. 

 

Materials and Methods 

 

Materials:  

Plants of stevia new variety (Stevia rebaudiana 

Bretoni, China1 variety which high in RA), obtained 

from the Sugar Crops Research Institute (SCRI), 

Agricultural Research Center (ARC) Giza 

Governorate, Egypt, were harvested during the 

successive season 2014/2015. 

Ion exchange resin (purolite) obtained from purolite 

International Ltd., Wales, United Kingdom was used. 

Wheat flour (72% extraction rate), sucrose, corn oil, 

whole eggs, baking powder, vanilla, cinnamon and 

ginger were purchased from local market, Carrfour, 

Cairo.   

Chemicals were obtained from El–Gomhoria 

Company, Cairo, Egypt.     

 

Methods: 

 

Preparation of Stevia leaves: 

The stevia plants new variety (S. rebaudiana 

Bretoni, China1 variety which high in RA) that reached 

the maximum growth stage (mature stage before 

flowering) were harvested by cutting the plants 5 -10 

cm from the ground. The brown and yellow leaves 

were removed from the stevia plants then, washed in 

water and sprayed on trays to remove the excess water. 

Then plants were dried in shade at 22-25 oC for 24-48 

hrs according to Wafaa (2002), then milled in a 

cyclone mill and storage in paper page until use.  

 

Water extraction of stevioside syrup: 

Dried ground leaves of stevia plant (with high 

contain of R.A, China variety) were water extracted 

according to Ise and Isamu (1979) and Wafaa (2002). 

The dried ground leaves was mixed with water at ratio 

1:25 at 60- 65 oC, stevia leaves were extracted  using 

hot water as follows, the crude extract containing 

stevioside was filtered. The crude extract was purified 

by addition of 5% Ca (OH)2 (based on Wt. of dried 

leaves), then filtered. The filtrates were collected then 

passed through ion exchange column [packed with 

purolite resin, (5x45cm3)] to remove the undesirable 

colors at a rate of 1ml/sec at 25 oC. The eluate (Clear & 

colorless solution) containing stevioside was collected 

[in which pigments were adsorbed on the resin] then 

concentrated by using Rotary evaporator at 45 oC, 

under vacuum 200 mbar and 160 rpm to the maximum 

concentration values (64.1%). At each step T.S.S., pH, 

stevioside, depigmentation and recovery were 

determined. 

 

Preparation of biscuits: 
 Biscuit dough was prepared according to Ibrahim 

(2003). Biscuit was prepared using the same formula 

except replacing the sucrose with 25, 50, 75 and 100% 

of stevioside syrup high in RA as shown in Table (1). 

Corn oil and sugar were mixed by using beater for 

3min, then egg and vanilla were added, mixed for 1 

min at low speed, stevioside syrup, wheat flour, 

skimmed milk powder, ammonium bicarbonate and 

sodium bicarbonate were mixed in a dough mixer for 1 

min, scraped down and continued to mix for 3min. The 

dough was rolled in a biscuits sheet using a guide roll, 

then baked at 180 oC for 12 min. The cooled biscuit 

was sensory evaluate and packed in a polyethylene 

bags at room temperature before analysis. 
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Table 1. Formula of original biscuit. 

Treatments 

Ingredients (g) 

T1 (control) T2 T3 T4 T5 

Wheat flour 100 100 100 100 100 

Corn oil  15 15 15 15 15 

Fresh Whole eggs 24 24 24 24 24 

Skimmed milk powder 0.5 0.5 0.5 0.5 0.5 

Ammonium bicarbonate  0.66 0.66 0.66 0.66 0.66 

Sodium bicarbonate  0.33 0.33 0.33 0.33 0.33 

Vanilla  0.3 0.3 0.3 0.3 0.3 

Sucrose  30.0 22.5 15.0 7.5 0 

Stevioside syrup 0 0.125 0.25 0.375 0.50 

T1: 100% sucrose.      T2: 75% sucrose + 25% stevioside syrup.   

T3: 50% sucrose + 50% stevioside syrup.  T4: 25% sucrose + 75% stevioside syrup.   

T5: 100% stevioside syrup. 

 

Chemical analysis: 
Moisture, protein, fat, crude fiber and ash contents 

were determined according to the method described in 

the A.O.A.C (2010) and available carbohydrates were 

calculated by difference as equation: Available 

carbohydrates = 100 – (% crude protein + % crude fat 

+ % ash+ total dietary fiber). 

 

Determination and identification of stevia glycosides 

by HPLC: 
HPLC Agilent 110 series equipped with Quaternary 

pump, auto sampler, column compartment set at 35 oC, 

maltiwarelength detector set at 205 nm, for detection of 

stevioside and R.A, degaser column used for 

fractionation zorbax ODS 4.6×250 mm and the flow 

rate of mobile phase during run was 1 ml/min (Tomas 

et al., 2001). 
 

Physical properties of produced biscuits: 

Diameter or width of biscuits: 

Five biscuits were placed edge to edge and their 

total width was measured with a vernier caliper (0.01 

mm accuracy). The average width was determined by 

taking the mean value (AOAC, 2010). 

 

Weight, volume and specific volume: 
Average weight of 5 biscuits was measured in g. 

Volume of the cookies was measured in cm3 by rape 

seed displacement. Specific volume was calculated by 

dividing the volume (cm3) by weight (g) according to 

AOAC (2010). 

 

Organoleptic characteristics of stevioside syrup: 
Stevioside syrup was organoleptically evaluated for 

sweet taste, bitter taste, other taste and sweet/bitter 

modified method according to Du-Bois and 

Stephenson (1985). 

 

Sensory evaluation of biscuits: 
Biscuit samples were sensory evaluated by 10 

panelists from the staffs of the Food Tech. Res. 

Institute, Agric., Res. Center, using  a 9 point Hedonic 

scale system (Amit et al.,2014) for different 

parameters like color and appearance, flavor, texture 

and grain, crispiness, taste and overall acceptability. 

 

Statistical analysis 

The Statistical analysis was carried out using 

ANOVA with two factors under significance level of 

0.05 for the whole results using SPSS (ver. 22). Data 

were treated as complete randomization design 

according to Steel et al. (1997).Multiple comparisons 

were carried out applying LSD. 

 

Results and Discussion 

 

Chemical composition of dried S. rebaudiana leaves: 

Proximate chemical composition of new variety 

dried stevia leaves are summarized in Table (2). 

Results showed that stevia leaves contained 7.10, 

15.32, 4.45, 10.28, 13.24, and 56.72%, for moisture, 

protein, ether extract, ash, crude fiber and available 

carbohydrates, respectively. These results are in 

agreement with those reported by Gisleine et al. 

(2006), Manish and Rema (2006).They reported that 

protein, fat, crude fiber, ash, and carbohydrates in 

stevia leaves were (6.2~20.42%), (2.5 ~ 5.6%), (13.56 

~ 18.5%), (8.48 ~ 13.12%) and (35.2 ~ 52.8%), 

respectively. From these results it could be concluded 

that Stevia leaves are contained high amount of 

carbohydrates which are the main sources of energy. 
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Table 2. Chemical composition of dried Stevia leaves (mean±SE). 

Component (%) Mean±SE 

Moisture 7.10±0.12 

Crude protein* 15.32±0.04   

Ether extract* 4.45±0.88  

Ash* 10.28±0.02  

Crude fiber* 13.24±0.12  

Available carbohydrate* 56.72±0.11  
*on dry weight basis. 

 

Yield, pH, TSS and total pigments removes during 

water extraction steps of Stevioside  

Water extracted stevioside at the optimum ratio 

(1:25) was purified by using Ca(OH)2 and ion 

exchange treatments (Wafaa, 2002). Different 

characteristic of stevioside water extract such as (yield, 

pH, TSS and depigmentation pigments removes) were 

reported during and after purification process in Table 

(3). From these results it could be noticed that yield of 

stevioside was decreased during the water extraction 

(A) and purification steps [after treatment with 

Ca(OH)2 (B) and ion exchange treatment (C)]. Also, 

TSS in water extract was slightly decreased but the 

value of pH was increased. Moreover, depigmentation 

as indication on the removal of pigments (carotenoids 

and chlorophylls a and b) were increased during this 

process. 

 

Table 3. Yield, pH, TSS and total pigments removes during water extraction steps of Stevioside  

Steps Water extraction 

Yield (ml) 

pH TSS Pigments removes 

% carotenoids 

at (420 nm) 

% Cholorophell 

a,b  at (670 nm) 

A 2400 6.05 2 - - 

B 2320 10.63 1.9 36.52 22.37 

C 2250 2.34 1.2 91.47 75.75 

      Where: A = Crude water extract, B= After Ca (OH)2 filtration, C = After ion exchange treatment. 

 

Data in the same table indicated that the 

decreasing in yield of water extraction from 2400 to 

2250 ml can be consequence to loss during extraction 

and purification steps. The variation in pH from 6.05 to 

10.63 to 2.34 may be as a result of adding Ca(OH)2 in 

step (B), also, results showed that the pigments present 

in the crude extract affected to great extent the 

purification process. Therefore, the removal of 

carotenoids and chlorophylls a and b were increased as 

the purification steps were preceded. The treatment 

with Ca(OH)2 removed about 36.52% and 22.37% of 

carotenoids and chlorophylls a and b increased to 

91.47% and 75.75% after resin treatments respectively. 

Determination and identification of stevioside 

glycosides by HPLC 

Sample of crude extraction stevioside syrup high in 

RA (water extraction) was analyzed by HPLC as 

presented in Table (4). It is clear that the amount of 

stevioside in stevia leaves is 3.32% and in water 

extraction is 1.87%. For Rebaudioside A it is 3.34% in 

stevia leaves and 2.09% in water extraction. 

Data in Table (4) noted that the amount of 

Rebaudioside A in stevia leaves and water extraction of 

stevia is higher than the amount of stevioside, it is 

because of the variety (China 1) of stevia high in RA. 

 

    Table 4. Determination and identification of stevioside glycosides by HPLC 

Sample Test results % 

Stevioside Rebaudioside A 

Stevia leaves 3.32 3.34 

Water extraction 1.87 2.09 

Extraction ratio 56.33 75.26 
  

Organoleptic characteristics of stevioside syrup 

The natural stevioside syrup sweetener was sensory 

evaluated for sweet taste, bitter taste, other taste and 

bitter/ sweet taste and compared with sucrose. The 

mean values were statistically analyzed as presented in 

Table (5). Data in the same table indicated that, a 

significant difference was recorded in bitter/sweet 

between sucrose and stevioside syrup. These results 

agree with Yoshikawa et al., (1979) who found that 

stevioside had slight bitterness, some astringency, after 



Utilization of stevioside sweetener in biscuit manufacturing     865 

 

Annals of Agric. Sci., Moshtohor, Vol. 55 (4) 2017. 

taste and low general acceptability. Also, Soijarto et 

al. (1983) reported that the bitter taste common to 

many stevia species was probably due to sesquiterpene 

lactones. It was also, suggested that volatile aromatic 

or essential oils, tannins and flavonoids contributed to 

the unpleasant flavors associated with stevia. 

 

Table 5. Organoleptic characteristics of stevioside syrup (mean ±SE). 

Sample 

Properties 

Sweet taste 

(45) 

Bitter taste 

(25) 

Other taste 

(15) 

Bitter/sweet 

(15) 

Over all acceptability 

(100) 

Sucrose  42.20±0.68a 0.20±0.20b 1.70±0.37b 0.40±0.27b 95.80±1.06a 

Stevioside syrup 38.80±0.73b 4.70±0.50a 3.40±0.40a 4.00±0.37a 88.80±1.22b 

a, b & c: There is no significant difference (P>0.05) between any two means, within the same column have the same superscript 

letter. 

 

Effect of stevioside syrup replacement on biscuit 

characteristics:  

Biscuits represent a fast growing segment of food 

because of consumer demands for convenient and 

nutritious food products. The consumers demand has 

increased for the quality food products with taste, 

safety, convenience and nutrition (Lubna and Bashir, 

2012).Replacement sucrose with stevioside syrup in 

normal biscuit at different level of replacement (25, 50, 

75 and 100%) may effect in chemical composition, 

physical and sensory characteristics. 

Physical properties of biscuit: 

Data in Table (6) showed that the produced biscuit 

with stevioside syrup extract at levels (25, 50, 75 

and100%) replacement with sucrose had significant 

effects (P<0.05) on the diameter, weight and volume of 

biscuit. The increasing of stevioside contents led to 

meaningful decreased significantly (P<0.05) the biscuit 

diameter and weight. There is no significant difference 

between T3, T4 and also between T4 and T5 for 

diameter and volume. These results are in accordance 

with those obtained by Taylor et al. (2008), who 

investigated replacement of sugar with tagatose in 

cookies. Also, Savitha et al. (2008) reported that 

increased levels of sucralose and maltodextrin in 

biscuit formulation reduced the diameter and increased 

thickness of the final product which is the same trend 

observed in our study. 

Gluten network development was limited by 

increasing the amount of sugar in the formulations; 

hence, the dough loses its elasticity, but maintains its 

plasticity. Reducing sugars in biscuit formulations 

caused water absorption through gluten and its further 

development resulted in increased dough elasticity, 

which is the main reason during rolling, increasing 

thickness and reducing diameter of dough (Lazaridou 

et al., 2007). Furthermore, Savitha et al. (2008) stated 

that the reduced viscosity due to the elimination of 

sugar in dough formulations could be one of the 

possible mechanisms for reduced diameter and 

increased thickness in biscuit. 

As indicated in Table (6), the results of the 

statistical analysis of volume, specific volume and bulk 

density showed significant effect of stevioside on the 

physical properties of biscuits. However, with the 

increasing percentage of stevioside in biscuit 

formulations, the volume and specific volume were 

decreased, however, non significant differences were 

observed. This gas formation potential is limited due to 

the inadequate development of gluten network 

structure in short-type recipe biscuits and cookies 

(Maache- Rezzoug et al., 1998). Sugar hindered the 

starch gelatinisation during biscuit baking and 

permitted the air bubbles to expand by water vapour 

and carbon dioxide. As a result, higher volume was 

obtained. Gelatinization of starch was delayed by the 

sugar solution and was related to the abilities of sugar 

to bind available water to starch granule, lowered the 

water activity, formation of sugar bridges between 

starch chains and formation of an anti-plasticising 

effect, relative to water (Faridah and Aziah, 2012). 

Thus, lowering sugar by substituting stevioside resulted 

in early gelatinization of starch during baking and 

limited the volume of biscuit. Schirmer et al. (2012) 

noted that sucrose improve the stabilisation of protein 

foams and their interfaces. 

 

Chemical composition of produced biscuit: 

Rustles in Table (7) showed that the chemical 

composition of  produced biscuit (moisture, protein, 

ether extract, ash and crude fiber) were increased 

significantly with increasing stevioside levels in 

formulations (25, 50, 75 and 100%) so that the 

maximum level was related to samples in which the 

sucrose has been replaced completely by stevioside 

(T5). Protein was increase from 12.35% in control 

sample to 16.16% in T5. Also, ether extract was 

increased from 20.83 in control to 24.31% in T5. 

Similar results have been revealed by Zoulias et al. 

(2000), Pareyt et al. (2009) and Manisha et al. 

(2012).  

While data in the same table noted that all chemical 

parameters are increased except available 

carbohydrates which decreased from 65.28% in control 

sample to 57.25% in T5, this may be a result of 

replacement part of sucrose with stevioside syrup. 
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Table 6. Physical properties of produced biscuit treated with different levels of stevioside syrup (mean ± SE): 

Treatments 
Diameter 

(cm) 

Weight 

(g) 

Volume 

)3(cm 

Specific volume 

(/g3cm) 

Density 

(3g/cm) 

T1 (control) 5.00±0.06a 5.12±0.02a 5.87±0.09a 1.15±0.02a 0.87±0.02d 

T2 4.77±0.07b 4.89±0.04b 5.27±0.15b 1.08±0.03ab 0.93±0.03c 

T3 4.37±0.07c 4.75±0.02c 4.73±0.15c 1.00±0.03bc 1.00±0.03b 

T4 4.23±0.03cd 4.58±0.01d 4.47±0.09cd 0.98±0.02c 1.02±0.02a 

T5 4.13±0.03d 4.33±0.02e 4.27±0.18d 0.99±0.04c 1.01±0.04ab 
a, b & c: There is no significant difference (P>0.05) between any two means, within the same column have the same superscript 

letter. 

T1: 100% sucrose.      T2: 75% sucrose + 25% stevioside syrup.   

T3: 50% sucrose + 50% stevioside syrup.  T4: 25% sucrose + 75% stevioside syrup.   

T5: 100% stevioside syrup. 

 

Table 7. Chemical composition of produced biscuit treated with different levels of stevioside syrup (mean ± SE). 

Treatments 
Moisture 

)%( 

Crude protein* 

)%( 

Ether extract* 

)%( 

Ash* 

)%( 

Crud fiber* 

)%( 

Available 

carbohydrate)%( * 

T1(control) 
29.3 

.9.0±e 

53921 

.9.0±e 

3.902 

.9.1±e 

.593  

.9.3±e 

.931 

.9.3±e 

81930 

.9..±a 

T2 
0932 

.9.3±d 

52938 

.9.0±d 

35912 

.9.3±d 

5928 

.9.5±d 

.928 

.9.3±d 

8290. 

.95.±b 

T3 
0928 

.9.3±c 

50903 

.95.±c 

359.. 

.9.2±c 

5903 

.9.5±c 

.902 

.9.5±c 

85900 

.953±c 

T4 
0980 

.9.3±b 

51901 

.9.1±b 

3295. 

.9.3±b 

591. 

.9.5±b 

.910 

.9.3±b 

1.938 

.9.8±d 

T5 
19.2 

.9.2±a 

58958 

.9..±a 

30925 

.9.8±a 

5911 

.9.5±a 

.903 

.9.3±a 

10938 

.9.0±e 

*On dry weight basis. 

a, b & c: There is no significant difference (P>0.05) between any two means, within the same column have the same superscript 

letter. 

T1: 100% sucrose.      T2: 75% sucrose + 25% stevioside syrup.   

T3: 50% sucrose + 50% stevioside syrup.  T4: 25% sucrose + 75% stevioside syrup.   

T5: 100% stevioside syrup. 

 

Sensory characteristics of produced biscuit: 

Sensory evaluation is a very important quality 

criterion in food products. Data in Table (8) noted that 

the effect of sucrose replacement by stevioside syrup in 

color beginning from T3. There is non significant 

difference (P<0.05) between T3, T4 and also between 

T4 and T5 so, this mean that the replacement by 

stevioside has no effect on color characteristics of 

biscuit9 

Texture is a very important of any food because it is 

the first thing a consumer notices; it is not only the 

mouth feel while eating the food, but also the consumer 

notices texture before even putting the food in their 

mouth (Edelstein et al., 2006). The testing of texture 

was very similar to that of appearance, moisture and 

taste so, it can noted that there is non significant 

difference (P>0.05) between control sample and T2, 

but by increasing the stevioside syrup the texture of 

biscuit was significantly decreased this may be the 

sucrose provides the snap to biscuits Doescher and 

Hoseney 1985., reported that only sucrose would 

deliver the snap and surface crazing in dough biscuits 

and that glucose and fructose were not as effective. 

Flavor was higher in control sample and T2 compared 

to the other treatments.  

Crispness and texture are of the most important 

sensory characteristics of biscuits evaluated by 

consumers. Data in Table (8) noted that there is non 

significant difference (P>0.05) between control and T2 

also, there is non significant difference between T3 and 

T4 of crispness character. Furthermore there is non 

significant difference (P>0.05) between (control 

sample) T1 and T2 for test, also statistical analysis did 

not appear any significant difference between T2, T3 

and T4 and between T3, T4 and T5 respectively, this 

mean that stevioside has no effect in taste. For overall 

acceptability can noted that there is non significant 

difference (P>0.05) between T1 (control) and T2 also, 

between T3, T4 and T5. 
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Table 8. Sensory characteristics of produced biscuit treated with different levels of stevioside syrup (mean±SE): 

Treatments 

Color 

 

(9) 

Texture 

 

(9) 

Flavor 

 

(9) 

Crispiness 

 

(9) 

Taste 

 

(9) 

Overall 

acceptability 

(9) 

T1 (control) 8.9±0.10a 8.6±0.16a 8.8±0.13a 8.7±0.13a 8.6±0.16a 8.8±0.11a 

T2 8.9±0.10a 8.7±0.13a 8.8±0.13a 8.9±0.11a 8.4±0.18ab 8.8±0.11a 

T3 8.4±0.12b 8.1±0.26b 8.2±0.24b 8.1±0.24b 8.2±0.35bc 8.2±0.26b 

T4 8.2±0.14bc 7.7±0.17c 7.8±0.27c 7.8±0.28b 8.1±0.22bc 8.3±0.21b 

T5 7.9±0.16c 7.2±0.33d 7.3±0.40d 7.1±0.37c 8.0±0.29c 8.0±0.22b 

a, b & c: There is no significant difference (P>0.05) between any two means, within the same column have the same superscript 

letter. 

T1: 100% sucrose.      T2: 75% sucrose + 25% stevioside syrup.   

T3: 50% sucrose + 50% stevioside syrup.  T4: 25% sucrose + 75% stevioside syrup.   

T5: 100% stevioside syrup. 

 

Conclusion 

 

Reviewing above the mentioned obtained results in 

this study, it could be concluded that Stevia plants are a 

good source of carbohydrates, protein and crude fiber 

which are vital for human nutrition and maintains a 

good health.  Extracted stevioside syrup high in RA 

(which extracted and concentration) by water 

extraction which appeared to be the preferred medium 

for extraction since the better-tasting caused by 

rebaudioside A was more soluble than stevioside in 

water and because of its safety, and use  as sucrose 

replacement of some bakery products (biscuit) with 

accepted physical, chemical, nutritional quality and 

sensory evaluation. 
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 البسكويت تصنيع فى يوسيدستيفاستخدام محلى اإل
 3ل, وفاء كمال جال2, محمود حسن محمد2الطوخى محمد بهلول , همام1جيالن صبرى عالم

 مصر. -الجيزة -مركز البحوث الزراعية -معهد المحاصيل السكرية 1
 .مصر -جامعة بنها -كلية الزراعة -قسم الصناعات الغذائية 2

 مصر. -الجيزة -مركز البحوث الزراعية -معهد تكنولوجيا األغذية 3
 
 ( ذات المحتوى العالي منStevia rebaudiana Bertoni) ةالجاف ستيفيااإل نبات ستيفيوسيد من أوراقاإلالدراسة الستخالص محلى  هذه أجريت 

ودراسة ( ٪155و  52، 25، 22) استبدال نسببسكويت خلص المركز الناتج عند عمل الباستبدال السكر بالمستمكانية دراسة إ طبيعي، و كمحلى Aسيد دريبو 
( ٪27.52) متاحة تحتوى على كربوهيدرات ستيفيااإلأن أوراق  المتحصل عليها تج . أظهرت النتائجانللبسكويت الالخصائص الحسية والطبيعيه والكيميائية 

، درجة الكلية المواد الصلبه الذائبة وكانت نسبة الناتج شرابالتم دراسة خصائص كما . الوزن الجاف ساسأ( على ٪13.21خام )( وألياف ٪12.32وبروتين )
 والمستخلص الجافة وراقلكل من األ HPLCال استخدام تحليلتم كما . على التوالى cp4.01  ,2.12 ,٪71.1 ستيفيوسيدلشراب اإل واللزوجة الحموضة

الجافة  وراقفى األ كانت Aسيد دما نسبه الريبو أ ٪1..1المائى  وفى المستخلص %3.32الجافة  وراقفى األ ستيفيوسيداإل كانت نسبهو  ستيفيالإل المائى
 مقارنة بالسكروز من حيث الطعم الحلو، الطعم المر، طعوم ستيفيوسيداإل لشراب الخصائص الحسية ارتشأكما . %2.51المائى  وفى المستخلص 3.31%

ستيفيوسيد كبديل ن استخدام شراب اإلنتائج أظهرت الكما أ. كبديل للسكروز ستيفيوسيدشراب اإل استخدام ه يمكنإلى أن العام القبول كذلكالحلو و ، المر / ىآخر 
 نهأ الناتجالتقييم الحسي للبسكويت  أظهرثيرات على الخصائص الطبيعية والكيميائية للبسكويت الناتج. كما بسكويت كان له بعض التأال للسكروز عند تصنيع

القبول كذلك لنكهة واللون والطعم و ا قبول م انتاج بسكويت يمكن  %155, 52, 25, 22ستيفيوسيد بنسب بشراب اإل وزمن السكر  ةمختلف اتاستبدال مستويب
 .العام

ذو خصائص حسية وطبيعية  بسكويتنتاج إلسكروز في ل( كبديل محلي طبيعيك) تيفيوسيدساإل نه يمكن استخدام شراببأ التوصية على هذا يمكنو 
 .نتاج أغذية منخفضة السعرات الحراريةا فى إويستخدم أيض وكيميائية جيدة


