
_____________________________________________________________________________________________________ 
 
++ Assistant Professor; 
# Junior Research Fellow; 
*Corresponding author: E-mail: anshul_2809@yahoo.com; 
 
Cite as: Dixit, Ashish, Manoj Kumar Jaipal, and Nirav Tejani. 2024. “Development of Low Fat Gujarati Traditional Snack 
‘Ganthiya’ Using Hydrophilic Polymers and Modified Natural Polysaccharides”. Journal of Scientific Research and Reports 30 
(7):496-506. https://doi.org/10.9734/jsrr/2024/v30i72165. 
 

 
 

Journal of Scientific Research and Reports 
 
Volume 30, Issue 7, Page 496-506, 2024; Article no.JSRR.119287 
ISSN: 2320-0227 

 
 

 

 

Development of Low Fat Gujarati 

Traditional Snack “Ganthiya” Using 

Hydrophilic Polymers and Modified 

Natural Polysaccharides  

Ashish Dixit a++*, Manoj Kumar Jaipal a++ and Nirav Tejani a# 
 

a Department of Food Processing Technology, College of Food Technology, SDAU, 
Sardarkrushinagar, Banaskantha, Gujarat, India. 

 

Authors’ contributions  
 

This work was carried out in collaboration among all authors. All authors read and approved the final 
manuscript. 

 
Article Information 

 
DOI: https://doi.org/10.9734/jsrr/2024/v30i72165 

 
Open Peer Review History: 

This journal follows the Advanced Open Peer Review policy. Identity of the Reviewers, Editor(s) and additional Reviewers, peer 
review comments, different versions of the manuscript, comments of the editors, etc are available here: 

https://www.sdiarticle5.com/review-history/119287 

 
 

Received: 20/04/2024 
Accepted: 25/06/2024 
Published: 27/06/2024 

 
 

ABSTRACT 
 
In order to create the Gujarati traditional snack Ganthiya with less oil, the production parameters 
were optimized and hydrophilic polymers and modified natural polysaccharides were used. For the 
goal of optimization, design expert software was utilized. Two processing variables, frying 
temperature and frying duration, were used to create ganthiya. Frying time ranged from 90 to 150 
seconds and the lowest and maximum frying temperatures were 140 to 180 °C. All the trial were 
conducted in the campus of Food Technology College, SDAU, Sardarkrushinagar, Gujarat during 
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2020-2021. There were total four responses (moisture content, oil content, oil uptake ratio and 
overall acceptability). Ganthiya were developed using optimized conditions (180 0C of frying 
temperature and 90 seconds of frying time) and effect of carboxymethyl cellulose, methylcellulose, 
guar gum and gum tragacanth were observed in respect of oil uptake reduction in Ganthiya. A 
significant decrease in oil absorption was noted in 0.5% methyl cellulose, which was subsequently 
followed by 0.5% guar gum, 1% carboxymethyl cellulose, 0.5% gum tragacanth, and 0.75 % 
carboxymethyl cellulose added Ganthiya. 
 

 

Keywords: Ganthiya; optimization; frying; traditional snack; polysaccharides, polymers. 
 

1. INTRODUCTION  
 
The Gujarati snack market is evidence of the 
people's love of fried snacks. Gujarati snack 
market account for approximately 20% of all of 
India's snack markets. It is anticipated that the 
snack market would grow at a rate of 2.8% 
worldwide until 2030 [1].   
 
Frying is the most traditional method of creating 
crispy food, requiring the creation of a crust on 
the meal's surface [2]. Deep fat frying involves 
the transfer of mass and heat. Convection and 
conduction modes in food and oil facilitate heat 
transfer, whereas moisture evaporation in fried 
food products forms holes and facilitates mass 
transfer [3-6]. 
 
Hydrophilic polymers are hydrocolloids that 
originate from microbial, animal, or vegetable 
sources and include hydroxyl groups. Hydrogels 
are the examples of hydrophilic polymers. Due to 
dual characteristics as polymers and electrolytes 
(salts), hydrophilic polymers are occasionally 
referred to as polyelectrolytes [7]. Many 
hydrophilic polymers are being used as fat 
replacer [8]. 
 
Modification in natural polysaccharides improve 
the hydrolysis mainly in cellulose and derivatives 
[9]. These modified natural polysaccharides are 
used to reduce oil uptake in deep-fat fried food 
products [10]. 
 

It is necessary to reduce the fat level of fried food 
due to people's growing awareness of healthier 
diet options. As a result, there is now a greater 
need of these edible polymers (hydrophilic 
polymers and modified natural polysaccharides) 
to enhance quality characteristics and increase 
shelf life [11]. 
 

The RSM is a crucial tool for formulating novel 
products, designing experiments and optimizing 
automated settings. It is used to statistically 
analyze the data and cut down on the numerous 

experiments to the minimum number that is 
practically feasible [12,13]. 
 
Gujarat is known for its traditional fried snacks, 
which include khakhra, chevra, dhokhla, 
khandavi, fafda, patra, thepla, muthia, gujarati 
chakri, gathiya, and so on. Since most of them 
include a significant amount of oil, the study was 
carried out to create low-fat gathiya without 
compromising its original sensory qualities. 
 

2. MATERIALS AND METHODOLOGY  
 
2.1 Determination of Moisture content   
 
Moisture content of ganthiya samples was 
calculated using following formula [14]; 
 

MC (% wb) = (W1 − W2) / W1 X 100           (1) 
 
Where,  
 

W1= Initial weight of the sample before 
drying (g)  
 
W2= Final weight of sample after drying (g) 

 

2.2 Determination of Oil Content  
 
Oil content of control and fried Ganthiya s                  
amples was determined by soxhlet method using 
soxplus instrument. Percentage oil content was 
calculated using following formula [15]; 
 

% Oil content = (wt. of extract) / (wt. of 
sample)×100                                              (2) 

 

2.3 Determination of Oil Uptake Ratio  
 
Oil uptake ratio was determined using following 
formula:  
 
Oil uptake ratio= (Oil content of product) / 
(Moisture content of dough - Moisture content of 
product)× 100                                                   (3) 
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Table 1. Coded and non-coded values of variables and their levels for Ganthiya 
 

Independent Variables Non- coded 
Value 

Coded variable 

-2 -1 0 +1 +2 

Frying oil temperature (0C) A 131.72 140 160 180 188.28 

Frying oil time (Sec.) B 77.57 90 120 150 162.43 

 

2.4 Determination of Oil Uptake 
Reduction in Snack 

 

Following formula was used to compute the 
reduction in oil uptake [16]. 
 

Oil uptake reduction (%) = (Oil, control 
sample – Oil, experimental sample) / (Oil, 
control sample)× 100 

 

2.5 Optimization of Frying Parameters   
 

Using response surface methodology, the frying 
process parameters (frying oil temperature and 
frying time) have been adjusted for Ganthiya, a 
typical traditional Gujarati snack.  
 

2.6 Experimental Design 
 

The program Design Expert was used to create 
the experiments. The experimental results were 
statistically analyzed using the same program. A 
central composite rotatable experimental design 
(CCRD) with three variables (five levels for each 
variable) was used. Table 1 presents the outline 
of Ganthiya's experimental design with coded 
and non-coded variable levels. 
 

3. RESULTS AND DISCUSSION 
 

3.1 Design of Experiments for Ganthiya 
and its Corresponding Results 

 

Thirteen different experiment combinations were 
developed by using a central composite rotatable 
design (CCRD) using two factors: frying 
temperature and frying time. To improve the 
process parameters for the creation of snack 
(Ganthiya), the outcomes of these combinations 
of tests were used. Table 2 displays the general 
layout of the experimental design and the 
associated data. 
 

3.2 The Fitted Model and Surface Plots 
for Different Responses 

 

3.2.1 Process variables' effects on moisture 
content 

 
An essential component of deep-fried snack is 
moisture. The deep-fried snack known as 

Ganthiya had measured moisture ranging from 
2.85 to 9.0 (Table 2). Tables 3 and 7 present the 
moisture's statistical characteristics. A regression 
model fitted to the moisture experimental results 
indicates that the model is significant, as 
indicated by the model's F-value of 9.71. Noise 
has a mere 0.47% probability of producing a 
"Model F-Value" of this magnitude. The "Lack of 
Fit F-value" of 0.50 indicates that, with respect to 
the pure error, the Lack of Fit is not significant. A 
"Lack of Fit F-value" this large could be the result 
of noise with a 70.31% possibility. The model's fit 
was further demonstrated by the coefficient of 
determination R2 (0.874), which suggests that 
the model could account for 87.40% of the 
response's variability. There is a fair amount of 
agreement between the "Pred R-Squared" of 
0.613 and the "Adj R-Squared" of 0.784 (Table 
7). This approach can be utilized to navigate the 
design space because a ratio larger than 4 is 
desirable. After taking into account all of the 
aforementioned factors, the model (Eq. 1) was 
chosen to depict the variance in moisture. In 
terms of the coded levels of the variables, the 
quadratic model derived via regression analysis 
for moisture analysis looked like this: 
 

Moisture = 6.29-1.28 A -1.53 B -0.27A2 -9 
x10-3 B2 +5 x10-3 AB                                   (1) 

 

Where,  
 

A= Frying oil temperature (0C) 
B= Frying time (seconds)  

 
The frying oil temperature (A) and frying time (B) 
exhibited a highly significant negative linear 
effect on the moisture content of fried Ganthiya, 
according to equation (1), with a 95% confidence 
level. It was discovered that the quadratic terms 
for frying oil temperature (A2) and frying duration 
(B2) were not significant. Interaction term was not 
significant. 
 
The Fig. 1 illustrates how oil temperature and 
frying time affect moisture. It has been noted that 
moisture values significantly decrease as 
temperature and time increase. Similar outcomes 
were also noted by various researchers [17,18]. 
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Table 2. Experimental central composite design and result of responses for Ganthiya 
 

 
Run 

Variables Responses 

Frying            
Temperature 
(°C) 

Frying        
Time (Sec.) 

Moisture 
Content 
(%, Wb) 

Oil 
Content 
(%) 

Oil Uptake 
Ratio 

Sensory 
Attributes 
(OAA) 

1 140 90 9 33.38 1.78 6.5 

2 180 90 6.65 29.71 1.41 7.7 

3 140 150 5.18 32.56 1.32 7.5 

4 180 150 2.85 28.19 1.13 6.5 

5 131.7157 120 7.8 36.6 1.84 5.5 

6 188.2843 120 3.88 28.29 1.19 6.3 

7 160 77.57359 8 31.67 1.61 7.2 

8 160 162.4264 4.72 34.48 1.5 7.9 

9 160 120 6.3 32.32 1.51 7.15 

10 160 120 6.66 33.39 1.59 7.7 

11 160 120 7.1 34.5 1.67 7.2 

12 160 120 6.66 32.32 1.59 7.3 

13 160 120 4.72 33.39 1.5 7.4 

 
Table 3. ANOVA for moisture content of Ganthiya obtained from RSM approach of design 

expert software 
 

Source Sum of 
Squares 

DF Mean 
Square 

F -Value Prob> F 
 

Model 32.36 5 6.47 9.71 0.0047 significant 

A-Temperature 13.07 1 13.07 19.61 0.0031 
 

B-Time 18.78 1 18.78 28.19 0.0011 
 

A2 1.0 x 10-4 1 1.0 x 10-4 1.501 x 10-4 0.9906 
 

B2 0.50 1 0.50 0.76 0.4135 
 

AB 5.635 x 10-4 1 5.635 x 10-4 8.457 x 10-4 0.9776 
 

Residual 4.66 7 0.67     
 

Lack of Fit 1.27 3 0.42 0.50 0.7031 not significant 

 

 
 

Fig. 1. Response surface plot illustrating how the temperature of the oil and the frying time 
affect moisture 
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3.2.2 Process variables' effects on oil content 
 
A crucial consideration for deep-fried foods is 
their oil content. Table 2 shows that the oil 
content of the deep-fried snack, Ganthiya, 
ranged from 28.19 to 34.50%. The oil content 
statistics parameters are displayed in Table 7. 
The oil content experimental results were fitted 
with a regression model, and the model's F-value 
of 4.69 indicates significance. A significant 
"Model F-Value" has a 3.37% probability of 
occurring owing to noise. With respect to the 
pure error, the "Lack of Fit F-value" of 5.31 
indicates that the Lack of Fit is not significant. A 
"Lack of Fit F-value" this large could be the result 
of noise with a 7.02% possibility. Non-significant 
lack of fit is good. 
 
The coefficient of determination (R2) i.e. 0.77, 
was also used to express the fit of the model. 
This means that 77% of the response's variability 
could be explained by the model. When the 
"Pred R-Squared" is negative, it means that the 
current model is not as good at predicting our 
reaction as the overall mean. 
 
Table 7 shows that the signal was deemed 
satisfactory with a precision of 6.710. A ratio that 
is higher than 4 is preferred. This model can be 
utilized to navigate the design space because the 
ratio here shows a sufficient signal. The model 
(Eq. 2) was chosen to reflect the variance in oil 
content after taking into account all of the 
previously mentioned factors. The following 
quadratic model, which represented the coded 
levels of the variables, was derived via 
regression analysis for the oil uptake analysis: 
 

Oil Content = 33.18 -2.47A +0.20B -0.82A2-
0.50B2 -0.17AB                                           (2)                           

 
Where,  
 
A= Frying oil temperature (0C) 
B= Frying time (seconds)  
 
Equation (2) yields the following conclusions: at a 
95% confidence level, the oil content of fried 
Ganthiya exhibited a significant negative linear 
effect of the frying oil temperature (A). The 
results showed that the quadratic terms for frying 
time (B2) and frying oil temperature (A2) were not 
significant. It was also discovered that the 
interaction term was not significant. 
 
The Fig. 2 illustrates how oil uptake is affected by 
frying time and oil temperature. Increased oil 

absorption was seen with lowest frying oil 
temperature. Many researchers have observed 
similar findings [19,20]. 
 
3.2.3 Process variables' effects on oil uptake 

ratio 
 
The deep-fried Ganthiya's oil uptake ratio ranged 
from 1.13 to 1.84, as indicated by Table 2. The 
statistical features of the oil uptake ratio are 
displayed in Tables 7. The regression                         
model's F-value of 5.30 indicates significance 
when it comes to the oil uptake ratio                               
experimental data (Table 5). A "Model                            
F-Value" of this magnitude has a 2.48% 
probability of occurring as a result of noise. In 
comparison to the pure error, the "Lack of Fit F-
value" of 6.23 indicates that the Lack of Fit is not 
significant. A "Lack of Fit F-value" of this 
magnitude has a 5.47% probability of being the 
result of noise. Non-significant lack of fit is 
desirable. 
 
The model's fit was further demonstrated by the 
coefficient of determination R2 (0.7910), which 
suggests that the model could account for 
79.10% of the response's variability. If the "Pred 
R-Squared" value is negative, it suggests that 
the overall mean predicts our reaction more 
accurately than the existing model. A sufficient 
signal was indicated by the adequate precision of 
7.341 (Table 7). A ratio that is higher than 4 is 
preferred. In this case, the ratio of 7.341 denotes 
a sufficient signal, hence navigating the design 
space using this model is possible. The model 
(Eq. 3) was chosen to reflect the change in the 
oil. 
 

Oil uptake ratio = 1.57-0.18A -0.11B -
0.060A2 -0.040 B2 + 0.045AB                     (3) 
 

Where,  
 
A= Frying oil temperature ( 0C) 
B= Frying time (seconds) 

 
The oil uptake ratio of fried Ganthiya had a 
significant negative linear effect of frying oil 
temperature (A) and a significant negative linear 
effect of frying time (B), according to equation 
(3). The results showed that the quadratic terms 
for frying time (B2) and frying oil temperature (A2) 
were not significant. It was also discovered that 
the interaction term was not significant. 
 
Fig. 2 illustrates how oil uptake is affected by 
frying time and oil temperature. With an increase 
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in frying temperature, the oil uptake ratio first 
increased and subsequently decreased. 

Numerous investigators have noted comparable 
results [21,22].      

 
Table 4. ANOVA for oil content of Ganthiya obtained from RSM approach of design expert 

software 
 

Source Sum of 
Squares 

DF Mean 
Square 

F- Value Prob> F 
 

Model 55.21 5 11.04 4.69 0.0337 significant 
A-Temperature 48.97 1 48.97 20.78 0.0026   
B-Time 0.33 1 0.33 0.14 0.7178   
A2 0.12 1 0.12 0.052 0.8262   
B2 4.67 1 4.67 1.98 0.2019   
AB 1.77 1 1.77 0.75 0.4148   
Residual 16.50 7 2.36       
Lack of Fit 13.19 3 4.40 5.31 0.0702 not significant 

 
Table 5. ANOVA for oil uptake ratio of Ganthiya obtained from RSM approach 

 

Source Sum of 
Squares 

DF Mean 
Square 

F- Value Prob> F  

Model 0.41 5 0.083 5.30 0.0248 significant 
A 0.27 1 0.273 17.51 0.0041 

 

B 0.10 1 0.100 6.42 0.0390 
 

A2 8.1 x 10-3 1 8.1 x 10-3 0.52 0.4948 
 

B2 0.025 1 0.025 1.59 0.2478 
 

AB 0.011 1 0.011 0.70 0.4293 
 

Residual 0.11 7 0.016     
 

Lack of Fit 0.090 3 0.030 6.23 0.0547 not significant 

 

 
 

Fig. 2. Response surface plot illustrating the impact of oil temperature and frying duration on 
oil absorption 
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Fig. 3. Response surface plot illustrating how oil temperature and frying time affect the oil 
uptake ratio 

 
3.2.4 Process variables' effects on overall 

acceptability 
 
The deep-fried Ganthiya's assessed overall 
acceptability ranged from 5.5 to 7.9 (Table 2). 
The other statistical characteristics of overall 
acceptability are displayed in Table 7. The 
overall acceptability of the regression model 
fitted to the experimental results (Table 6) 
demonstrates that the model's F-value of 9.97 is 
significant. Noise has a mere 0.44% possibility of 
producing a "Model F-Value" of this magnitude. 
With respect to the pure error, the "Lack of Fit F-
value" of 3.49 indicates that the Lack of Fit is not 
significant. A "Lack of Fit F-value" this significant 
could be the result of noise with a 12.95% 
possibility. 
 
The model's fit was further demonstrated by the 
coefficient of determination R2 (0.8769), which 
shows that the model could account for 87.69% 
of the response's variability. Table 7 shows that 
the signal was deemed satisfactory with adeq 

precision of 9.517. A ratio that is higher than 4 is 
preferred. The model (Eq. 4) was chosen to 
reflect the variance in overall acceptability after 
taking into account all of the aforementioned 
factors. For the overall acceptability analysis, the 
quadratic model derived from regression analysis 
looked like this in terms of the coded levels of the 
variables: 
 

Overall Acceptability =7.35 +0.17A +0.099B -
0.64A2+0.18B2-0.55AB                                (4)        

 
Where,  
 

A= Frying oil temperature (0C) 
B= Frying time (seconds) 

 
Equation (4) yields the following conclusions: at a 
95% confidence level, the overall acceptability of 
fried Ganthiya was significantly (P < 0.05) 
impacted negatively by the temperature of the 
frying oil (A) and positively by the frying duration 
(B). Interaction term was not found significant. 

 
Table 6. ANOVA for sensory attributes (OAA) of Ganthiya obtained from RSM approach 

 

Source Sum of 
Squares 

DF Mean 
Square 

F- Value Prob> F 
 

Model 4.890 5 0.978 9.970 0.0044 significant 
A 0.222 1 0.222 2.259 0.1766   
B 0.078 1 0.078 0.795 0.4022   
A2 1.21 1 1.21 12.335 0.0098   
B2 2.883 1 2.882 29.388 0.0010   
AB 0.229 1 0.229 2.330 0.1708   
Residual 0.687 7 0.098       
Lack of Fit 0.497 3 0.166 3.485 0.1295 not significant 
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Table 7. Statistical parameters for different responses of Ganthiya 
 

Parameters Responses 

Moisture 
Content  

Oil Uptake Oil Uptake 
Ratio 

Sensory Attributes 
(OAA) 

Std. Dev. 0.81626 1.5350 0.1250 0.3132 
Mean 6.11692 32.369 1.5108 7.0654 
C.V % 13.3444 4.7424 8.2733 4.4329 
PRESS 14.3294 98.936 0.6707 3.8288 
R2 0.87402 0.7699 0.7910 0.8769 
Adj R2 0.78404 0.6056 0.6418 0.7889 
Pred R2 0.61295 -0.3797 -0.2816 0.3135 
Adeq. Precision 10.1355 6.709815 7.340908 9.51685 

 

 
 
Fig. 4. Response surface plot showing the effect of frying time and oil temperature on overall 

acceptability 
 
Fig. 4 shows the effect of frying time and oil 
temperature on overall acceptability. It is evident 
that with increasing the temperate and time 
overall acceptability increases. Similar outcomes 
were also seen by Fofandi et al. [23]. 
 

3.3 Compromised Optimum Condition 
for Experiment  

 
In order to obtain market acceptability, minimum 
oil content, minimum frying time, and maximum 
frying oil temperature, attempts were made to 
design a deep-fried snack (Ganthiya) with a 
minimum fat content and an acceptable score in 
sensory attributes. These characteristics were 
therefore tried to be maintained across all 
replies, while other factors (moisture and oil 
uptake ratio) were kept within range. 

Based on these parameters, the uncoded ideal 
circumstances for Ganthiya development were 
180 0C for the temperature of the frying oil and 
90 seconds of cooking time. The design                   
expert software projected the following                            
responses for these ideal process conditions: 
6.25 % moisture, 29.36% oil content, 1.35 % oil 
uptake ratio and 7.50 % overall acceptance 
value. 
 

3.4 Verification of Results  
 
In addition to being used to assess experimental 
and predicted response values, the                    
applicability of the model built for predicting the 
optimal response values was verified                 
using the suggested optimum conditions of the 
variables.



 
 
 
 

Dixit et al.; J. Sci. Res. Rep., vol. 30, no. 7, pp. 496-506, 2024; Article no.JSRR.119287 
 
 

 
504 

 

Table 8. Effect of CMC, methyl cellulose, guar gum and gum tragacanth on oil uptake of snack 
(Ganthiya) 

  
Oil Uptake (%) 

Experimental Samples CMC GG GT MC 

0.5 % 17.81±0.1 15.03±0.2 16.14±0.1 14.48±0.2 
0.75 % 16.58±0.2 18.20±0.3 18.91±0.2 20.53±0.1 
1.0 % 15.33±0.1 20.53±0.1 21.61±0.3 22.26±0.2 

CV (%) 7.48 15.40 14.48 21.39 
SE(d) 0.72 1.59 1.58 2.36 

 
Table 9. Effect of CMC, methyl cellulose, guar gum and gum tragacanth on oil uptake reduction 

of snack (Ganthiya) 
  

Reduction in Oil Uptake (%) 

Experimental Samples CMC GG GT MC 

0.5 % 40.05 ±0.1 49.41±0.2 45.67±0.1 51.26±0.2 
0.75 % 44.19±0.2 38.74±0.3 36.35±0.2 30.89±0.1 
1.0 % 48.40±0.1 30.89±0.1 27.26±0.3 25.07±0.2 

CV (%) 9.44 23.43 25.27 28.48 
SE(d) 2.41 5.37 5.31 7.94 

 
In the testing sample, the ideal ingredient 
circumstances produced the following results: 
moisture: 6.65%, oil content: 29.71%, oil uptake 
ratio: 1.41 and overall acceptability: 7.7. 

 
3.5 Hydrocolloids' Impact on Ganthiya's 

Decreased Oil Uptake 
 
Data on absolute oil uptake during frying and 
relative oil uptake reduction in fried Ganthiya with 
hydrocolloid addition compared to control sample 
are displayed in Tables 8 and 9. It was 
discovered that the ranges of absolute oil uptake 
and relative oil uptake reduction with different 
hydrocolloids at different concentrations were 
14.48 to 22.26% and 24.18 to 50.68%, 
respectively. 

 
The oil content of the optimized (control) 
Ganthiya was found to be 29.71 %, however the 
oil uptake in the Ganthiya was found to be 
significantly reduced upon the addition of 
hydrocolloids. The maximum reduction in 
Ganthiya 's oil uptake was seen to be 51.26%, 
49.41%, 48.40%, 45.67% and 44.19% in 
samples with 0.5 % carboxymethyl cellulose, 0.5 
% guar gum, 1% carboxymethyl cellulose, 0.5 % 
gum tragacanth and 0.75 % carboxymethyl 
cellulose, added respectively.  

 
Various researchers also documented 
comparable outcomes, which align with our 
findings [24-26].  
 

4. CONCLUSION 
 
The first part of the study used the response 
surface approach to optimize the temperature 
and time of the frying process in order to create 
low-fat fried Ganthiya. The perfect parameters 
were found to be 180 0C for the frying oil 
temperature and 90 seconds for the frying time. 
In the second part of the study, which comprised 
creating snacks (Ganthiya) at the previously 
mentioned optimal conditions, the effects of 
different polymers on the snack's decreased oil 
uptake were investigated. The greatest reduction 
in oil uptake was noted in 0.5% methyl cellulose 
containing Ganthiya, which was followed by 
49.41% in 0.5% guar gum containing Ganthiya, 
48.40% in 1% carboxymethyl cellulose 
containing Ganthiya, 45.67% in 0.5% gum 
tragacanth containing Ganthiya, and 44.19 % in 
0.75% carboxymethyl cellulose containing 
Ganthiya. 
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