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 Abstract  
There are too many deficiencies in the studies in terms of diet biscuit in the literature. This 
study aims to fill this gap in the literature. The % moisture content, structural content 
verification, thermal stability, degradation properties and % ash content of diet biscuit 
samples, structural characterizations, surface micromorphology and detailed structural 
analysis were determined with fast, precise, new instrumental techniques. Thermal 
degradation of the lemon-fiber diet biscuit sample started at 250 °C in four stages and 
completed at 585 °C. There is three-stage thermal degradation in wholemeal diet biscuit 
samples, starting at 229 °C and completed at 580 °C. There are 46.06% C, 1.60% N, 0.12% S 
and 6.68% H in lemon-fiber diet biscuits, and 45.51% C, 2.39% N, 0.15% S and 7.05% H in 
whole-wheat diet biscuits. Ca, K, Mg, Na, Zn element contents in diet biscuit samples were 
determined by AAS technique. In the diet biscuit samples, K was determined as the element 
with the highest amount and the element with the least amount was Zn. As a result, the work 
is comprehensive and original. It is believed that the study will fill an important gap in the 
literature and will be a useful resource for researchers. 
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1. Introduction

Bakery products are the most popular processed foods 
in the world [1]. Biscuits, included in the bakery 
products class, represent the most popular snack 
category in all population groups around the world. 
The reason why biscuits are made from simple, 
inexpensive, easily available raw materials, very 
acceptable taste, availability in different flavors and 
long shelf life are the reasons that make them the most 
consumed bakery products all over the world [2, 3]. 
The name biscuit originated in France for the first time, 
as a result of baking a type of bread twice in order to 
provide better protection [4]. A popular food eaten by 
both children and adults, biscuits typically contain 
ingredients (fat and sugar) that make them unhealthy. 
The traditional method of making biscuit dough is to 
use semi-solid fat at room temperature [5]. Briefly, 
biscuits are high-energy, easily digestible foods based 
mostly on wheat flour, oil and sugar [6, 7]. The high 
calorie content of the biscuits disrupts the balanced diet 
of the consumer. Therefore, recently, in line with the 
attempts to improve nutritional profiles, fat, sugars and 
energy levels have been reduced [8]. Therefore, dietary 
forms have been developed and presented to 

consumers. The diet (light) product consists of low-fat, 
artificial sweeteners and fiber-added products used 
instead of sugar. Dietary product consumption habit 
started in the 1960s [9]. Dietary product usage is very 
common nowadays. Today, health problems related to 
nutrition such as obesity, diabetes, hypertension, 
hypercholesterolemia and gastrointestinal problems 
are increasing. This increase brought the awareness 
that people should pay more attention to their diet. In 
the studies, the reasons for individuals to prefer dietary 
products were investigated. These are slimming, 
feeling healthier, eating a balanced and healthy diet, 
low-calorie foods are healthier than other foods, low-
calorie foods prevent weight gain, and low-calorie 
foods taste good [10]. With the increasing use of 
dietary products, various diet products have started to 
be produced. Diet biscuits are widely consumed among 
diet products. The chemical structure contents of the 
dietary biscuit samples (lemon-fiber and wholemeal) 
selected within the scope of the study were determined 
by instrumental techniques. Structural 
characterizations of dietary biscuit samples were 
checked with Fourier transform infrared spectroscopy 
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(FTIR), atomic absorption spectrometry (AAS), 
elemental analysis techniques, surface morphology 
and structures with scanning electron microscope 
(SEM) / energy dispersive X-ray spectroscopy (EDX) 
techniques, and also thermal properties with  
differential thermal analysis (DTA) and 
thermogravimetric analysis (TGA) techniques. 

2. Materials and Methods 

2.1. Materials 
In this study, lemon-fiber and wholemeal diet biscuit 
samples of brand A were used.  In the diet biscuit 
samples selected for this stud were determined 
respectively general analytical properties, structural 
characterizations, surface morphology and structure 
determinations and thermal properties by appropriate 
techniques. 
2.1. Preparation of samples 
 Biscuits are highly hygroscopic and quickly absorb 
moisture when exposed to the atmosphere [11, 12]. For 
this reason, the preparation of the sample was carried 
out very quickly by grinding in a porcelain mortar. The 
powdered diet biscuit samples were stored in a dry 
airtight glass jar until analysis. 
2.2. Determination of % moisture content 
Moisture content in diet biscuit samples was 
determined by gravimetric method based on drying 
process in Ecocell branded oven at 105 °C [13,14]. The 
weighing values of the samples were taken at certain 
time intervals. The weighing process was continued 
until the difference between the two weightings was 
0.5% [15]. The % moisture content in diet biscuit 
samples was calculated according to the formula 
below. 
% Moisture = (W1-W2)/W1-Wx100   
Based on the formula given, the sample weight before 
drying is shown as W1, the dried sample W2 and the 
tared sample container W which is dried and brought 
to constant weight. Experiments were performed in 
triplicate. 
2.3. Thermal properties and % ash content 
Thermal analysis includes methods based on the 
measurement of the change in physical properties as a 
function of temperature by heating the samples in a 
controlled manner. Analyzes were performed with 
Shimadzu system 50 model thermogravimetric 
analysis (TGA), Shimadzu system 50 model 
differential thermal analysis (DTA) devices. Ash 
content of diet biscuit samples was determined by 
thermogravimetric analysis, which is one of the 
thermal analysis methods, instead of traditional dry 
burning ash determination method [13]. 

2.4. Structural characterization 
Chemical structure characterization was determined by 
Fourier transform infrared spectroscopy (FTIR) 
analysis, elemental analysis and atomic absorption 
spectrometry (AAS) techniques. LECO brand CHNS-
932 model device was used in elemental analysis and 
Perkin Elmer AAnalyst AAS device was used for 
determination of mineral content. The change in the 
chemical bond structures of the dietary biscuit samples 
was investigated by Thermo Matson 1100 brand 
Fourier transform infrared spectroscopy (FTIR) 
analysis using the attenuated total reflection (ATR) 
technique in the 4000-400 cm-1 wavelength range. 
2.5. Surface morphology-structure determination 
Micromorphological properties of diet biscuit samples 
were determined with Leo EVO 40 model scanning 
electron microscope (SEM) at different 
magnifications. Structural determination was 
performed with “Quantax” brand energy dispersive X-
ray spectroscopy (EDX) device with Bruker 125 eV 
detector. 
2.6. Statistical analysis 
Statistical analysis for % moisture and % ash of the 
samples was performed using GraphPad Prism. Results 
are presented as mean ± SD, unless otherwise stated, 
and statistical significance was accepted as p <0.05. 
3. Results and Discussion 
3.1. % Moisture content of diet biscuit samples 
Moisture contents which are the general analytical 
properties of dietary biscuit samples are given in 
figures 1. When we look at figure 1 for moisture 
content, we see that this value is 2.85 ± 0.06 for lemon-
fiber diet biscuit, and 2.77 ± 0.09 for wholemeal diet 
biscuit. There is no statistically significant difference 
between the% moisture values of the diet biscuit 
samples. 
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Figure 1. % Moisture Content in Diet Biscuit Samples.  
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There is no study similar to our study for dietary biscuit 
types in the literature. For this reason % moisture 
contents were discussed according to the existing 
biscuit studies in the literature not by comparing them 
with diet biscuit varieties. Nakov et al. determined the 
moisture in the biscuits containing different amounts 
of inulin between 2.5-2.94% [7]. Moisture ranges are 
compatible with our moisture ranges. Adeola et al. 
determined the moisture ratio between 6.30-7.90% in 
biscuits made of banana, pigeon pea and sweet potato 
flour at different rates [16]. In this study the moisture 
content is quite high compared to the diet biscuits we 
used in the study. Low moisture content of diet biscuits 
is known. Low moisture content in biscuits extends 
their shelf life. Ullah et al. made biscuits by adding 
different amounts of alfalfa seed flour to refined wheat 
flour. They observed that the amount of the moisture 
content in biscuits changed from 3.57% to 3.26%, 
respectively [17]. Their moisture content is higher than 
the diet biscuits we used in the study. This is an 
expected situation. Kumar et al. made biscuits 
containing seaweed in different proportions. They gave 
moisture ratios of these biscuits by comparing them 
with normal biscuits. They determined the moisture as 
4.19 ± 0.07% in the normal biscuit sample. They 
determined the moisture content of the biscuit samples 
containing 1%, 5% and 10% seaweed as 4.08 ± 0.12%, 
3.97 ± 0.1%, 4.03 ± 0.16, respectively [18]. In this 
study, we see once again that the moisture content of 
normal biscuits is higher than that of diet biscuits. Agu 
et al. made biscuits containing different proportions of 
wheat flour and boiled and unripe banana flour. They 
determined the moisture content of these biscuit 
samples as 1.84 ± 0.17%, 2.01 ± 0.11% and 2.55 ± 
0.28% [19]. When compared to the diet biscuits we 
use, we see that the moisture content is low. As a result, 
biscuits have different moisture values due to the 
different additives they contain. As a result, we can say 
that diet biscuits contain lower moisture than other 
biscuits. Because diet biscuits contain fiber and bran. 
The water was retained by the fiber and bran [20]. 

3.2. Determination of thermal properties and % ash 
content of diet biscuit samples  

Thermal properties of dietary biscuit samples were 
determined by TGA and DTA analyzes. Thermal 
analysis of dietary biscuit samples is used to verify the 
structural content of samples, to determine their 
thermal stability and degradation properties, as well as 
to offer an important and sensitive alternative to the 
determination of classical moisture and ash content by 
gravimetric method. The results of the TGA analysis 
performed within the scope of the study are given in 
figure 2. In these analyzes, wholemeal diet biscuits and 
lemon-fiber diet biscuits gave slightly different 

thermograms. 3 different mass loss can be seen in the 
TGA thermogram of a wholemeal diet biscuit sample 
given in figure 2 (A). The first mass loss seen between 
65 °C and 120°C is due to the moisture in the biscuit 
structure [21]. This mass loss resulting from the 
removal of structural moisture is approximately 
2.05%. The second mass loss is seen between 180 °C 
and 400 °C and is caused by the degradation of the 
carbohydrate structures and starch in the biscuit 
structure [21]. This mass loss was determined to be 
approximately 59.27%. The final mass loss is due to 
thermal decomposition of difficult degraded structures 
such as bran structure. It is approximately between 400 
°C and 500 °C and is around 30.39% [22]. According 
to TGA analysis results, the amount of ash at 600 °C 
was determined to be 7.47±0.04% for a wholemeal diet 
biscuit. There are four different mass losses in the 
lemon-fiber diet biscuit structure. The first mass loss 
occurs between 75 °C and 120 °C, about 1.65% and is 
due to the removal of structural moisture. The second 
mass loss is due to the degradation of aromatic 
compounds added to the diet biscuit structure. It is seen 
between 140 °C and 240 °C and is approximately 10%. 
The third mass loss, approximately 55.42%, is due to 
the degradation of the capillary components, 
carbohydrate and starch, and is between 240-400 °C. 
The final mass loss between 400 °C and 580 °C is due 
to the thermal decomposition of hard-graded 
components and is approximately 25.22%. The amount 
of ash at 600 °C for lemon-fiber diet biscuit is 
6.51±0.03%. There is a statistically significant 
difference between lemon-fiber biscuit ash ratio and 
wholemeal biscuit ash ratio (p <0.05). The wholemeal 
biscuit ash ratio is due to the excessive bran content it 
contains. The bran biscuit ash ratio is due to the 
excessive bran content it contains. Ash contents were 
discussed according to the existing biscuit studies in 
the literature not by comparing them with diet biscuit 
varieties. Majzoobi et al. determined the ash content in 
the biscuit samples containing palm syrup and palm 
liquid sugar in the range of 5.30 ± 0.51 - 25.3 ± 0.3% 
and 0.60 ± 0.03 - 27.1 ± 0.2%, respectively [23]. 
Increasing excess of ash content compared to the ash 
content of diet biscuit samples is due to the additives 
of palm syrup and palm liquid sugar in their structure. 
Adeola et al. determined the ash ratio in the range of 
0.9-2.40% in biscuits made of banana, pigeon pea and 
sweet potato flour at different rates [16]. Ullah et al. 
made biscuits by adding different amounts of alfalfa 
seed flour to refined wheat flour. They observed that 
the amount of ash in biscuits changed from 1.37% to 
1.92%, respectively [17]. Ash content is in accordance 
with our results, and their moisture content is higher 
than the diet biscuits we used in the study. Kumar et al. 
made biscuits containing seaweed in different 
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proportions. They gave moisture and ash ratios of these 
biscuits by comparing them with normal biscuits. They 
determined the amount of ash in normal biscuits as 
1.28 ± 0.01%. In other biscuit samples, they 
determined the amount of ash as 1.37±0.02%, 
1.68±0.00% and 2.23±0.03% respectively [18]. The 
amount of ash is less than the wholemeal diet biscuit 

we used in the study. Agu et al. made biscuits 
containing different proportions of wheat flour and 
boiled and unripe banana flour [19]. They determined 
the ash amount as 2.94 ± 0.16%, 3.16 ± 0.03%, 3.68 ± 
0.18%, respectively. As a result, we can say that the 
fiber and bran content of the diet biscuit samples is 
higher and therefore the ash content is higher.

 
Figure 2. TGA Thermograms of Diet Biscuit Samples (wholemeal diet biscuit (A) and lemon-fiber diet biscuit (B). 

In Figure 3, DTA thermograms of diet biscuit samples 
are given. These thermograms have been seen to be 
compatible with TGA thermograms. Thermal 
decomposition in wholemeal diet biscuit starts at 
approximately 229 °C and is completed at 
approximately 580 °C with a three-stage thermal 

decomposition [24]. Lemon-fiber diet biscuit structure 
shows a thermal degradation structure that starts at 250 
°C and ends at 585 °C. This structure degrades in four 
stages and has a different thermogram than the 
wholemeal diet biscuit structure. 

 
Figure 3. DTA Thermograms of Diet Biscuit Samples (wholemeal diet biscuit (A) and lemon-fiber form biscuit (B). 

3.3. Structural characterization of diet biscuit 
samples with elemental analysis, FTIR and AAS 
techniques 
In this part of the study, diet biscuit samples were 
examined structurally and information about their 
chemical structures was obtained. Significant element 
percentages in diet biscuit samples were determined 
with the results of elemental analysis. The results are 
given in table 1. According to this, it was determined 
that 46.06% C, 1.60% N, 0.12% S and 6.68% H in 
lemon-fiber diet biscuit structures. Wholemeal diet 

biscuit structures contain elements in the ratios of 
45.51% C, 2.39% N, 0.15% S and 7.05% H. When 
these values are compared with the elemental analysis 
results of classical biscuit structures in the literature, it 
is seen that the N and S elemental content is high  [25]. 
This situation is diet biscuits contain more bran and 
bran protein than normal biscuits. Especially N and S 
elements in protein structure directly contribute to the 
biscuit structure.  
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Table 1. Percentages of Elements Determined in Diet 
Biscuit Samples. 

Sample Name Element Percentages 

Lemon-fiber diet biscuit 46.06% C, 1.60% N, 0.12% 
S and 6.68% H 

Wholemeal diet biscuit 45.51% C, 2.39% N, 0.15% 
S and 7.05% H 

FTIR analysis was used to illuminate the chemical 
structure of the diet biscuit samples and the FTIR 
spectra obtained are given in figure 4. FTIR spectra 
provide useful structural information that can help 
identify samples enriched with specific functional food 
ingredients [18].  
 

 
Figure 4. FTIR spectrum results of diet biscuit samples. 

 
On the FTIR spectra of the diet biscuit samples given 
in figure 4, the 3 main peak structures are clearly seen. 
The peaks in these structures are caused by 
carbohydrate, protein and structural fat molecules and 
are clearly visible. Especially due to the carbohydrate 
molecules, we see peaks of free OH groups in the range 
of 3000-3600 cm-1. These peaks are caused by both 
structural moisture and surface hydroxyls. In addition, 
a wide and severe peak in the range of about 1000-1100 
cm-1 due to carbohydrate structures is caused by etheric 
stretching vibration. C-O stretching vibrations stand 
out as a thin peak around 1200 cm-1. Due to protein 
structures, FTIR spectra contain amide 1 and amide 2 
peaks [26, 27]. Peaks in protein structure; 1650 cm-1 
amide 1 peak is the amide 2 peak that comes around 
1548 cm-1. These specifically show carbonyl stretching 
vibrations in protein structures. Again, due to the 
protein structure peptide bonds, C-N stretching 
vibrations were detected at 1440 cm-1. At low wave 
numbers, especially at 825-650 cm-1, aliphatic C-H 
vibrations, aliphatic CH stretch vibrations in the range 
of 2850-2950 cm-1 and C-C stretch vibrations at 1380 
cm-1 are seen due to both protein structures and 
carbohydrate structures. A very small C = O stretching 

vibration is observed in diet biscuit structure especially 
at 1730 cm-1. This peak is proof that the amount of fat 
in the diet biscuit structure is very low. This peak is 
generally seen in classical biscuits as prominent and 
severe. This situation is due to the fat molecules in the 
structure. However, it is almost non-existent in the diet 
biscuit structure. When FTIR spectra in Figure 3 are 
compared with each other, an esteric carbonyl stretch 
vibration around 1820 cm-1 is seen in the lemon fiber 
diet biscuit structure. This is due to the aromatic ester 
flavors in the biscuit structure. 
Analysis of Ca, K, Mg, Na, Zn elements in dietary 
biscuit samples was performed by flame atomic 
absorption spectrometry (FAAS) technique. Samples 
were digested primarily by wet digestion method. 
According to this method, after adding 5 mL (HCl-
HNO3, 3:1 v / v) to the 0.5 g samples, 2 mL ethanol 
(99.8 %) was added to the mixture.The resulting 
mixture was then filtered through whatman 42 filter 
paper [28]. Calibration graph was drawn for each given 
element for Ca, K, Mg, Na, Zn analyzes in the samples 
obtained. 
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Figure 5. Calibration graph for Ca, K, Mg, Na, Zn elements 

 
Table 2. Analytical working ranges, correlation coefficients and 
wavelengths of Ca, K, Mg, Na and Zn elements. 

Element Analytical 
working 

range 
(mg/L) 

Correlation 
coefficient 

(R2) 

Wavelength 
(nm) 

Ca 0-10.0 0.9998 422.7 

K 0-1.0 0.9981 766.5 

Mg 0-1.0 0.9999 285.2 

Na 0-5.0 0.9980 589.0 

Zn 0-1.5 0.9995 213.9 

 

The graphics are given in figure 5. İnformation about 
the analytical working ranges, correlation coefficients 
and wavelengths of Ca, K, Mg, Na and Zn elements is 
given in table 2. Elemental analyzes in the prepared 
samples were determined in triplicate by flame atomic 
absorption spectroscopy. Results are given in Table 3. 
3.4. Surface Morphology-Structure Analysis of Diet 
Biscuit Samples with SEM / EDX technique 
Diet biscuit samples have a different structure than 
other biscuits and cookies due to the bran structure they 
contain and with low fat content [29, 30]. Basically, it 
displays more harder and rigid morphology.  
 
 

Table 3. Analytical results of Ca, K, Mg, Na, Zn elements in diet biscuits samples (metal concentrations as, mg/100 g). 
Sample Name Ca K Mg Na Zn 

Lemon-fiber diet biscuit 24.89±0.15 100.2±0.42 25.16±0.01 46.92±0.40 0.505±0.01 

Wholemeal diet biscuit 31.01±0.32 170.3±2.97 42.22±0.01 55.73±0.11 0.813±0.01 

SEM analyzes were performed to examine the micro 
morphological and surface structure of the apparently 
hard-structured diet biscuit samples and the results are 
given in Figure 6 and Figure 7. 
A very fractal but monolithic structure is seen in the 
lemon-fiber diet biscuit structure given in figure 6. An 
uninterrupted and cavitated SEM surface image is 
seen. Due to starch structures, spherical structures are 
seen in places. However, the microstructure shows 
irregular and small porosity. 
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Figure 6. SEM Images of Lemon-Fiber Diet Biscuit Sample at Different Magnifications. 

 
A high cavital structure is seen in the wholemeal 
biscuit structure in figure 7. In places, bran fibers are 
visible and starch structures are frequently 
encountered. In particular, the porosity was seen to be 
greater. Although the biscuit structure exhibits a 
monolithic structure, it contains fractal and granular 
parts in places. The evaluation of the starch spherical 
structures of the lemon-fiber diet and wholemeal diet 

biscuit samples given in Figure 6 and Figure 7 is given 
in detail in figure 8. In the SEM images of the lemon-
fiber diet biscuit sample given in figure 8 (A) and (B) 
the more prominent spherical structures are clearer and 
distinct. However, it is seen that the starch structures in 
the structure of wholemeal diet biscuit in figures (C) 
and (D) are better adhered to the main surface and 
structurally fused. 

 
 
 
 

 
 
 
 



 

 306 

Karaca Açarı / Cumhuriyet Sci. J., 42(2) (2021) 299-309 
 

  

 
Figure 7. SEM Images of Wholemeal Diet Biscuit Sample at Different Magnifications. 

 
Figure 8. SEM Images of Starch Structures in Diet Biscuit Samples at Different Magnifications. 

EDX spectra of diet biscuit samples were taken for a 
detailed surface analysis. The results of these analyzes 
are given comparatively in figure 9. When we look at 
the surface analysis results of this diet biscuit, although 

the peak intensities are different, we see the surface 
peaks of Ca, K, Mg, Na elements as well as P and Cl 
elements. 
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Figure 9. EDX Spectra for Lemon-Fiber diet biscuit (A) and wholemeal diet biscuit (B) samples 

4. Conclusion 

The moisture content of the diet biscuit samples used 
in the study was determined as 2.85 ± 0.06% in the 
lemon-fiber diet biscuit sample and 2.77 ± 0.09 in the 
diet biscuit sample with whole wheat. Accordingly, 
four different mass losses are observed in the lemon-
fiber diet biscuit samples. First mass loss (75-120°C) 
from removal of structural moisture, second mass loss 
(140-240 °C) from decay of flavoring aromatic 
compounds, third mass loss (240-400 °C) from 
structural carbohydrate and starch degradation, fourth 
mass loss (400-580 °C) is due to the fiber in the 
structure. There are three different mass losses in the 
example of wholemeal diet biscuit. The first (65-120 
°C) is the moisture in the structure, the second (180-
400 °C) is the structural carbohydrate and starch, and 
the third (400-500 °C) is the degradation of the bran 
structures. Ash contents of diet biscuit samples were 
determined by TGA analysis. Ash contents were 
determined as 6.51 ± 0.18% in the lemon-fiber diet 
biscuit sample, and 7.47 ± 0.04% in wholemeal diet 
biscuit. Thermal degradation of the lemon-fiber diet 
biscuit sample started at 250 °C in four stages and was 
completed at 585 °C. It was observed that there was a 
three-stage thermal degradation in wholemeal diet 
biscuit samples started at 229 °C and completed at 580 
°C. 46.06 % C, 1.60 % N, 0.12 % S and 6.68 % H 

elements were observed in the samples of lemon-fiber 
diet biscuit. 45.51% C, 2.39% N, 0.15% S and 7.05% 
H elements were observde in the sample of wholemeal 
diet biscuit. In FTIR spectra, three main peaks 
originating from carbohydrate, protein and fat structure 
are clearly observed. In the lemon-fiber diet biscuit 
sample, there is an esteric carbonyl stretch vibration 
around 1820 cm-1, unlike the whole wheat diet biscuit, 
due to the aromatic esters that give the lemon flavor. 
When we look at the AAS results, we see different 
amounts of Ca, K, Mg, Na, Zn elements in both diet 
biscuit sample contents. Since a structural 
characterization has been carried out for the first time 
in dietary biscuit samples with this study, the elements 
determined by the AAS technique are in harmony with 
the biscuit samples previously made [31]. When the 
micromorphologies of the surface are examined with 
SEM, a very fractal, monolithic structure is seen in the 
lemon-fiber diet biscuit sample. Wholemeal diet 
biscuit sample exhibits a high cavital structure. 
Spherical starch structures are present in both biscuit 
samples. Surface analyzes are detailed with EDX 
spectra. In the EDX spectrum, we see the peaks of Ca, 
K, Mg, Na elements as well as P and Cl elements with 
different intensities on the dietary biscuit sample 
surfaces. We can explain both structural and superficial 
content differences of diet biscuit samples as follows. 
We know that flour containing wheat flour and wheat 
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bran are used in the production of snacks such as  
biscuits etc. snacks. Contrary to expectations, flour 
contents are extremely complex and the composition 
can vary. It has different ingredient contents in bakery 
products (biscuits, etc.). Different ingredient contents 
vary greatly depending on the genetic potential of the 
selected wheat, growing conditions and climate. 
Especially the main source of mineral content in flour 
is soil. The amount of mineral matter obtained from the 
soil depends largely on the soil type, rainfall, the type 
and amount of fertilizer applied and environmental 
conditions [32]. In addition; The prominence of the P 
peak is due to phytic acid molecules in the structure of 
wholemeal [33]. Cl is caused by NaCl added to biscuit 
samples for aroma and preservative purposes [34]. As 
a result, the study showed us that the moisture, ash 
content, chemical structure properties, surface 
morphology-structure properties and thermal 
properties of the diet biscuit samples are different from 
the classical biscuit structures. The study is the first 
comprehensive original study done with diet biscuits. 
For this reason, the study will provide positive 
contributions to the literature in terms of originality. 
When we look at the literature, we see that food 
analysis is carried out with laborious, time-consuming 
traditional test methods. This study was carried out 
using modern estrumental techniques. The techniques 
used have enabled us to make interpretations both 
faster and with more precise results. The study has also 
brought a different perspective to food analysis. 
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