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R LMES LE 

ENHANCING BRAIN TUMOR CLASSIFICATION WITH DEEP LEARNING MODELS 

AND IMPROVING ACCURACY USING THE WEIGHTED VOTING CLASSIFIER 

METHOD 

 Erol KINA 

ORCID NO: 0000-0002-7785-646X 

ilgi 

-

r. Bu modeller, Glioma, Meningioma ve Pituitary

.  (VC) ,  %99.52 

indirm , , 

Anahtar Kelimeler: 

ABSTRACT  

Brain tumor classification using deep learning techniques has gained significant attention due to 

its potential to improve diagnostic accuracy. This study proposes a framework that combines seven 

deep learning models for brain tumor classification. The framework enhances image quality by 
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processing MRI scans and utilizes various models, such as VGG-19, ResNet50V2, SqueezeNet, 

and the Voting Classifier, for training. These models classify tumors like Glioma, Meningioma, 

and Pituitary tumors. The Voting Classifier method achieves a classification accuracy of 99.52%, 

reducing false positive results. In this sense, the results of this study show that deep learning 

techniques have the potential to contribute to the development of real-time diagnostic tools and 

pave the way for future developments in the field of medical image analysis. 

Key words: Machine Learning, Voting Classifier, Deep Learning, MRI, Algorithm. 
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f  

1. Glioma: 

 

2. Meningioma: Beyin ve 
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Tablo 1:   

Model Avantajlar Dezavantajlar 

VGG-19 -  

- 

desenleri iyi yakalar 

- 

performans 

-  

gereksinimi 

- 

gereksinimi 

-  

ResNet50V2 - 

 

- 

 yapar 

- 

 

-  

- 

olabilir 

SqueezeNet -  

-  

- 
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- 

 

- 

 

VGG-19 

VGG-

neden olabilir (Shamsad ve ark., 2024). 

ResNet50V2 

ResNet50V2, kaybolan gradyan 

 (Prasanthi ve Neelima, 2024). 

SqueezeNet 

aynaklara sahip cihazlarda 

 . 

 

 ve modelin  

 (Mohanty ve ark., 2024). 

hesaplar. 

ATLAS 13th 
INTERNATIONAL CONGRESS ON ADVANCED SCIENTIFIC STUDIES AND INTERDISCIPLINARY RESEARCH

Proceedings Book Page 5 www.atlasconference.org



 

 

1.  

 

2.  

 

3.  

iyi olur. 

4.  

 

 

-19, ResNet50V2, 

GoogLeNet, SqueezeNet, InceptionV3, MobileNetV2 ve Xception yer almaktad

  

1.  

 

2. : 
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 (Jahangir ve ark., 2024)

ve Pituitary Tumor  

temel nedenlerle daha iyi 

 

1.  -19, ResNet50V2 

 

2.  ile 

  

3.  

 

uygun hale gelir. 

Veri Setinin Elde Edilmesi 

 olup 

 (Kaggle, 2024). 

 

. de ve %30'u 

da   ile temin 

 . 
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Veri 

n  ve Tablo 

veri seti    

Tablo 2: Verilerin    

 Seti Test Veri Seti 

Glioma 1,135 486 

Meningioma 1,152 493 

 1,400 600 

Pituitary 1,230 527 

 

 

 

1. Gaussian Blur

 

2. Thresholding

 

3. Erosion ve Dilation: 

o Erosion  

o Dilation

 

4. Contour Detection

 

5. Normalization
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6. Intensity Normalization

azaltmaya yard  

7. Grayscale Conversion: 

 

 (Mujahid ve ark., 2024). 

 

Tablo 3:   

Model  Precision Recall F1-Score Specificity Accuracy (%) 

 

 

VGG-19 

Glioma %99.43 %99.40 %98.77 %97.54  

 

%98.45 

Meningioma %98.34 %98.48 %97.82 %96.78 

 %99.01 %98.69 %98.99 %98.75 

Pituitary %98.74 %98.71 %98.73 %98.41 

 

 

ResNet50V2 

 

Glioma %98.62 %99.32 %98.85 %97.66  

 

%98.37 

 

Meningioma %97.88 %98.34 %98.17 %97.86 

 %99.32 %99.05 %99.19 %98.92 

Pituitary %98.87 %99.28 %99.11 %98.74 

 

 

SqueezeNet 

 

Glioma %97.74 %98.66 %98.34 %96.96  

%98.66 Meningioma %97.36 %98.44 %97.82 %96.72 

 %98.76 %99.09 %98.96 %98.70 

Pituitary %98.85 %99.18 %98.94 %98.48 

VC  %99.26 %99.43 %99.31 %98.89 %99.52 

 

 

-19, ResNet50V2 

,52 
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-2023) 
 

 
Aylar  

1 2 3 4 5 6 7 8 9 10 11 12  

Ortalama 
 

0.2 1.7 5.7 11.3 16.1 20.0 23.4 23.5 18.9 13.2 7.3 2.6 12.0 

Ortalama 
 

 
4.2 6.5 11.5 17.4 22.4 26.7 30.3 30.5 26.1 20.0 13.1 6.6 17.9 

Ortalama  
 

 
-3.2 -2.3 0.7 5.4 9.7 13.0 15.9 16.0 11.9 7.1 2.5 -0.7 6.3 

Ortalama 

(mm) 
40.3 35.2 39.3 41.7 50.9 36.1 14.2 12.7 17.8 27.3 31.2 44.4 391.1 

Ortalama 

 
(saat) 

2.6 3.7 5.0 6.4 8.2 9.8 11.0 10.5 9.1 6.6 4.6 2.5 6.7 

 

  

 

 

Tablo 2. Sentinel-  

Bant  Dalga Boyu (nm)  

B1 60  443   

B2 10  490  Mavi 

B3 10  560   

B4 10  665   

B5 20  705   
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B6 20  740   

B7 20  783  (VNIR) 

B8 10  842   

B8a 20  865   

B9 60  940   

B10 60  1375   

B11 20  1610   

B12 20  2190   
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hi= Temel fonksiyondur. 
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 Metot 

 
 

R2 RMSE 
SNR  

 

2016 
Lowess 0.87 0.09 8.19 
Savitzky-Golay 0.92 0.07 10.31 
Spline 0.88 0.09 8.37 

2017 
Lowess 0.77 0.12 6.31 
Savitzky-Golay 0.78 0.12 5.63 
Spline 0.85 0.10 7.25 

2018 
Lowess 0.73 0.13 5.55 
Savitzky-Golay 0.78 0.12 5.63 
Spline 0.89 0.08 8.66 

2019 
Lowess 0.94 0.06 11.88 
Savitzky-Golay 0.95 0.06 13.09 
Spline 0.90 0.08 9.03 

2020 
Lowess 0.92 0.07 10.01 
Savitzky-Golay 0.96 0.05 13.56 
Spline 0.90 0.08 9.67 

2021 
Lowess 0.92 0.08 10.44 
Savitzky-Golay 0.96 0.05 13.76 
Spline 0.91 0.08 9.76 

2022 
Lowess 0.92 0.06 10.21 
Savitzky-Golay 0.95 0.05 12.51 
Spline 0.82 0.08 5.95 

2023 
Lowess 0.89 0.05 8.26 
Savitzky-Golay 0.94 0.04 11.99 
Spline 0.74 0.08 3.93 
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 Metot 

 
 

R2 RMSE 
SNR 

 

2016/2017 
Lowess 0,95 0,03 16,42 
Savitzky-Golay 0,96 0,03 17,69 
Spline 0,91 0,05 13,91 

2017/2018 
Lowess 0,82 0,06 10,57 
Savitzky-Golay 0,84 0,06 10,92 
Spline 0,93 0,04 14,61 

2018/2019 
Lowess 0,60 0,12 7,16 
Savitzky-Golay 0,64 0,11 7,69 
Spline 0,96 0,04 16,71 

2019/2020 
Lowess 0,88 0,06 14,29 
Savitzky-Golay 0,92 0,05 15,85 
Spline 0,96 0,04 18,68 

2020/2021 
Lowess 0.92 0.07 10.01 
Savitzky-Golay 0,95 0,04 14,87 
Spline 0,73 0,09 7,82 

2021/2022 
Lowess 0,92 0,05 15,38 
Savitzky-Golay 0,93 0,04 16,00 
Spline 0,92 0,05 15,38 

2022/2023 
Lowess 0,91 0,04 13,76 
Savitzky-Golay 0,94 0,03 15,76 
Spline 0,88 0,04 12,83 

 

 

 Metot 
 

 
R2 RMSE SNR  

2016/2017 
Lowess 0,79 0,03 11,35 
Savitzky-Golay 0,81 0,03 11,76 
Spline 0,80 0,03 11,74 

2017/2018 
Lowess 0,87 0,03 12,89 
Savitzky-Golay 0,90 0,02 13,83 
Spline 0,89 0,02 13,57 

2018/2019 
Lowess 0,82 0,03 11,30 
Savitzky-Golay 0,83 0,03 11,56 
Spline 0,91 0,02 14,16 

2019/2020 
Lowess 0,61 0,05 7,63 
Savitzky-Golay 0,71 0,04 8,96 
Spline 0,67 0,05 8,35 
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2020/2021 
Lowess 0,84 0,03 11,46
Savitzky-Golay 0,85 0,03 11,57 
Spline 0,81 0,04 10,57 

2021/2022 
Lowess 0,85 0,03 13,47 
Savitzky-Golay 0,77 0,03 11,50 
Spline 0,65 0,04 9,66 

2022/2023 
Lowess 0,82 0,03 11,39 
Savitzky-Golay 0,87 0,02 12,55 
Spline 0,72 0,04 9,43 
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ABSTRACT 

 
Brain-computer interfaces (BCIs), clinical diagnosis, neuroscience research, and cognitive state 
monitoring are just a few of the domains where electroencephalography (EEG) is employed as 
a non-invasive method to capture brain activity. For effective analysis and interpretation, the 
quality of the EEG data is essential. The goal of this project is to create an 8-channel, wireless, 
open-source, low-cost EEG equipment with dry electrodes. The goal of this gadget is to make 
EEG measurements more widely available and efficient, which will benefit clinical and 
research uses alike. 

 
Materials and Methods: The creation of an electroencephalography (EEG) data collecting 
card is essential for improving clinical diagnoses and neuroscience research. The goal of this 
project is to create an open-source, wireless, affordable EEG device with eight channels and 
dry electrodes. The objective of the apparatus is to precisely record and transfer neural impulses 
for instantaneous observation and evaluation. The ESP32-WROOM microcontroller and the 
ADS1256 analog-to-digital converter are essential parts for effective data processing and 
wireless communication. With the goal of improving accessibility and efficacy for clinical and 
research applications, this creative approach aims to provide accurate and superior EEG data. 
 

Results: The ESP32 successfully communicated with the ADS1256 via SPI, and the analog 
signal was transferred to the computer. The transferred analog signal was measured at levels 

 Discussion and Conclusion: Before feeding the analog signals into the 
ADS1256, it is advised to amplify them using active amplifiers to improve sensitivity and 
lower noise. Furthermore, using active electrodes would help produce data that are more 
trustworthy and transparent. 

 

Key Words: Brain-computer interfaces, electroencephalography, analog-to-digital converter 
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ABSTRACT 

Masonry buildings constitute a significant portion of the current building stock. The 
strengthening of masonry buildings is a highly popular topic, regardless of whether they are 
classified as historical structures or not. Various methods are employed in the strengthening of 
masonry buildings, selected based on multiple parameters such as the current structural system 
condition, any existing damages, material properties, architectural requirements, functional 
criteria, application conditions, and economic considerations. In this study, the focus is first on 
the behavior of masonry buildings under horizontal and vertical loads, explaining the potential 
damage mechanisms. Then, commonly used strengthening methods are discussed. The purpose 
of the study is to explore the strengthening of masonry buildings using shotcrete and FRP 
composites. Accordingly, explanations related to both methods are provided, and the 
application stages are detailed. Subsequently, strengthening analyses were conducted on an 
existing masonry building modeled in a computer software using the finite element method. In 
the analysis program, the seismic performance of the unstrengthened building was first 
determined. According to the analysis results, the building failed to meet the TBDY-2018 target 
seismic performance. Therefore, shotcrete and FRP composite strengthening techniques were 
applied to the building, bringing its seismic performance to an adequate level. The study 
concludes by presenting the results of the analyses and the strengthening procedures. 

Key Words: Masonry Buildings, Strengthening, Shotcrete, FRP Composites 

 

INTRODUCTION 

Historical buildings are cultural heritage passed down from past to present. Many historical 
buildings have become one of the most important values of the country, and have even made 
important contributions to the promotion of the country in which they are located. For this 
reason, it is important to protect historical buildings from natural disasters such as earthquakes. 
While some structures could remain standing even in major earthquakes, unfortunately, some 
could not avoid significant damage or collapse.  

Implementing reinforcement works to extend the life of historic buildings is a very effective 
method today. Many masonry structures continue to exist with appropriate strengthening 
methods, and it is aimed to keep these structures standing in possible future earthquakes.  

Various repair and strengthening methods are applied in masonry structures. It is important that 
the method to be applied is selected according to the needs of the structure and is aimed at 
obtaining the desired performance from the structure. Methods such as renewal of joints, filling 
of cracks with injection application, reconstruction of severe damaged or collapsed sections, 
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application of shotcrete, reinforcement with composite rods or composite fabrics, reinforcement 
with steel profiles or plates are the main repair and strengthening methods of historical/masonry 
structures. Among these methods, shotcrete and CFRP are widely used in the literature due to 
their high ductility and energy absorption capacity. 

 Keypour 
et.al, Yazgan et.al, Sever et.al and Faella et.al preferred CFRP methods in strengthening 
masonry buildings and in their experimental studies, they stated that CFRP significantly 
increased the load-carrying capacity and ductility and made significant contributions to shear 
effects. Shabdin et.al, Karbaschi et.al, Dardaei et.al, Lin at.al and ElGawady et.al. In their 
experiments on strengthening masonry structures with shotcrete, they emphasized that shotcrete 
applied from both sides improved the out-of-plane behavior and provided high shear capacity. 

Pardoon et al. examined the use of shotcrete and FRP composite in strengthening masonry 
structures using numerical analysis method. According to the authors, more rigidity and 
strength was achieved in reinforcement made with shotcrete compared to FRP. Shakib et al. 
discussed the reinforcement of masonry walls made with two different techniques: CFRP strips 
and mesh-reinforced sprayed concrete, through experimental and analytical methods. The 
authors stated that CFRP reinforcement increases the shear and ductility capacity of the wall, 
but the increases in the application with shotcrete are higher compared to the case with CFRP. 
In the study of Dezfouli et al., shotcrete and FRP reinforcement techniques were examined 
experimentally and comparative results of parameters such as strength, ductility, energy 
absorption capacity were presented compared to the unreinforced situation. 

In this study, the effectiveness of shotcrete strengthening and FRP strengthening methods, 
which are two of the methods used in strengthening masonry structures, were examined 
numerically and comparisons were made. It was observed that the structure, which could not 
provide the target performance level, achieved this performance after both reinforcement 
analyses. As a result of the analysis, strengthening with shotcrete was found to be more 
advantageous in many respects for the analyzed structure and the application was carried out in 
this way. 

NUMERICAL MODEL AND SEISMIC PERFORMANCE ANALYSIS 

In this section, the seismic performance of an existing masonry building will be determined 
according to TBDY-2018 conditions. Then, the inadequate wall elements will be strengthened 
with two different methods: shotcrete and FRP, and the seismic performance of the building 
will be brought to the desired level. 

1. Building and Material Properties 

The structure is a two-storey masonry building located in the Beykoz district of Istanbul (Figure 
1). The formwork plan of the building's are given in Figure 2. The existing building is included 
in the surrounded building class according to TBDY-2018 because it is composed of walls 
surrounded by horizontal and vertical beams. The thickness of the masonry walls is 25 cm. In 
addition to the masonry system, there is also a reinforced concrete frame system in some parts 
of the building with wide openings. It can be said that the wall structures are not regular. The 
ground floor is 3.4 m high, the first floor is 3.25 m high. 
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Figure 1. Masonry Building 

 

 

 

 

 

 

 

 

 

 

                       a.First storey                                                            b. second storey 

   Figure 2. Formwork plan  

Wall material is brick. The characteristic compressive strength of the concrete obtained as a 
result of the evaluation made with the laboratory results of the core samples taken from the 
reinforced concrete elements is 18 Mpa. The strength parameters to be taken into account for 
the wall material were determined according to TBDY-2018. In TBDY-2018, masonry units 
are primarily classified according to their hole ratios. Since the hole rate of the existing brick 
material is below 35%, it is included in the Group 1 class. 

 

Table 1. Classification of masonry units according to TBDY-2018 
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The compressive strength (fc) of the mortar used in the walls is accepted as 10 MPa. The 
compressive strength of brick (fb)  element units was accepted as 15 MPa, a value compatible 
with the literature. According to these values, the compressive strength fk to be taken into 
account in masonry load-bearing walls is included in the range shown in Table.2 (TBDY-2018). 
As a result, the fk value was chosen as 8 MPa with an average approximation. 

 

Table 2. Characteristic compressive strength in masonry walls according to TBDY-2018 

Wall characteristic shear strength fvk is given by Equation 1 in TBDY-2018 part 11.2.9, as 
explained in Chapter 2. In this expression, the term fvko is the initial shear strength of the walls 
and should be taken as 0.30.  

fvk = fvko d  b                                                                                                        (1)                                                                                                               

According to TBDY-2018 conditions, the elasticity module of masonry walls should be 
considered as 750x fk in cases where no testing is performed. Therefore, the elasticity modulus 
will be taken into account as 6000 Mpa. The unit volume weight of the brick is taken as 1400 
kg/m3. 

2. Earthquake and Ground Parameters 

The existing building is located on a ZD class ground in the Beykoz district of Istanbul. 
According to TBDY-2018, the building performance level targeted at the DD2 earthquake 
level must be 'Controlled Damage'. For this reason, the horizontal elastic acceleration 
spectrum was obtained by entering the DD2 level earthquake, ZD ground conditions and 
relevant coordinates from the seismic hazard map. According to this map the acceleration 
spectrum parameters are S1: 0.202, Ss: 0.693, SD1: 0.444, SDS: 0.863. The horizontal elastic 
acceleration spectrum is given in Figure 3. 
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Figure 3. Horizontal elastic acceleration spectrum for the masonry building 

The existing building was evaluated as a workplace and the building importance coefficient 
was selected as I = 1. Since seismic performance analysis will be performed according to 
TBDY-2018, the response coefficient is taken as R = 1 and the coefficient of excess strength is 
D = 1. Live load participation coefficient was chosen as n=0.3. 

3. Seismic Anlysis and Results 

The numerical model was created in the Sta4CAD program. First of all, the geometry of the 
building was established and the loading was done. The three-dimensional calculation model 
of the building is given in Figure 4. 

 

Figure 4. Sta4CAD calculation model of the existing building 

While entering the material parameters, since the evaluation of an existing building, not the 
design, was made, the design compressive strength was used as the same as the characteristic 
compressive strength, that is, without being reduced by material coefficients. Similarly, the 
elasticity modulus was entered according to this value. Seismic performance analysis was 
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applied to the existing building with the linear method in accordance with TBDY-2018 
conditions. Analysis results are given in tables below. 

 

 

Table 3. Modal parameters and Performance level 

As can be seen from the analysis results (Table 3.), the existing building performance level is 
the  and it could not afford the seismic performance target 
according to TBDY-2018 conditions. For this reason, the building needs to be strengthened and 
brought into a condition that will provide the target performance. Walls that were determined 
to be inadequate according to shear force controls and needed to be strengthened are given in 
Figure 5.. 

 

 

 

 

 

 

 

 

 

                       a.First storey walls                                                         b. second storey walls 

Figure 5. Need to be strengthened walls 

REINFORCEMENT 

According to the analysis results, two different techniques, shotcrete and frp, were applied to 
the inadequate building. According to the findings, it will be decided which method the building 
will be strengthened. 

1.Shotcrete Reinforcement 

The walls, which were decided to be strengthened due to insufficient shear, were modeled in 
STA4CAD as a one-way 10 cm shotcrete application in figure 6. 
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Figure 6. One-way 10 cm shotcrete 

 

 

Table 4. Shotcrete reinforcement modal parameters and performance level 

As can be seen from the seismic performance evaluation results of the reinforced masonry 
building, the performance of the building has reached the target performance with the 
application of shotcrete. The performance level of the reinforced building was obtained as 
'Limited Damage Performance Level'. 

2.Strengthening with FRP Composites 

It is not possible to strengthen masonry walls with FRP composites in the Sta4CAD program. 
For this reason, based on the stress values occurring in unreinforced existing building walls, 
FRP reinforcement of the walls will be investigated by comparing them with the capacities of 
FRP-reinforced walls.There are several recommendations in the scientific literature to evaluate 
the shear strength fv or the corresponding shear force VR of walls externally reinforced with 
composite materials. Adding the contribution of the outer composite layer (VR,f) to shear 
strength (VR,m) of the unreinforced wall is a general approach given in these recommendations 
(Faella et al. 2010). 

VR = VR,m + VR,f                                                                                                                     (2) 

Studies have shown that in masonry walls reinforced with composite materials, the fibers do 
not actually reach their maximum deformation limits in case of maximum deformation in the 
composite material. This occurs due to loss of adhesion and is explained by premature damage 
caused by weakening of the adhesion effect. To take into account the effect of early damage 
due to loss of adhesion, the shear strength is calculated as in equation 3-4. (Faella et al. 2010). 

fv = fvk f . Ef f,eff                                                                                                             (3)      

f,eff  fu                                                                                                                      (4)          
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Figure 7. FRP fabric and critical values 

Calculation shear stresses occurring in inadequate walls in the existing unreinforced structure 
were taken from the Sta4CAD program. The shear strength of the walls is known and the 
additional contribution from FRP reinforcement should be added to this strength as given in 
Equation 2. FRP reinforcement was applied to the walls on a single side and covering the entire 
wall. The shear strength provided by the FRP reinforcement was calculated with Equation 3-4 
and added to the shear capacity of the unreinforced wall. The results are presented in Table 5. 
As can be seen from the results, the reinforcement made on one side was sufficient and the 
deficiencies in all walls were eliminated. Therefore, after the retrofit, the seismic performance 
level of the building was increased to meet the target performance. 

 

 

 

 

 

 

 

 

Figure 8. Calculations before and after strengthening 

CONCLUSION 

The scope of the study focuses on strengthening masonry structures. Strengthening methods 
commonly used in practice are explained, then two of these methods, namely strengthening 
with shotcrete and strengthening with FRP composites, are used to strengthen an existing 
masonry with both methods. The findings obtained according to the analysis results are 
summarized below. As a result of the research, it was decided to strengthen the existing 
masonry building with shotcrete and the application was carried out. 

1) During the reinforcement process with sprayed concrete, it is observed that there is an 
increase in stiffness due to the thickening of the wall sections. In the unreinforced building, the 
dominant first mode of the building is in the Similarly, the second mode value in the Y direction 
is 0.068 in the unreinforced case and 0.061 in the strengthened case. 
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2) After strengthening with sprayed concrete, there are changes in the modal parameters and 
mass of the building. In the unreinforced earthquake calculation, the total base shear force in 
the X direction is 293 tons, and the total base shear force in the Y direction is 280 tons. In this 
case, the weight of the building is 408 tons. In the building reinforced with sprayed concrete, 
the base shear forces in the X and Y directions are 319 tons and 315 tons, respectively, while 
the mass of the building is 482 tons. 

3) Shotcrete was applied on one side with a thickness of 10 cm. In this case, if the tables giving 
the control of shear stresses in the walls are examined, it is seen that shotcrete provides a 
capacity increase of 3 kg/cmF. 

4) It can be clearly seen that the stresses in the wall sections where shotcrete is applied decrease. 
This is due to the increase in wall cross-sections. 

5) In shotcrete application, it is not appropriate to perform this process on the upper floors and 
not to do this on the lower floor where the reinforced wall is carried. This situation causes 
negative situations in stress distribution and wall deficiencies may be encountered. Therefore, 
for effective reinforcement, it is recommended to ensure continuity in the lower floor of the 
walls whose upper floor is strengthened. However, the upper layer of the wall, where the lower 
layer is reinforced, may not be strengthened because the shear forces decrease in the upper 
layer. 

6) In the building reinforced with carbon fiber fabric, the capacity increase in shear stresses on 
the walls after single-sided reinforcement is around 3.3 kg/cm2, similar to shotcrete. 

7) In FRP reinforcement, this capacity was achieved by covering the entire walls, but unlike 
shotcrete, different FRP placements can be made and FRP consumption can be reduced on walls 
that require less additional capacity and a more economical design can be achieved. 

8) While reinforcement with FRP can increase the strength and ductility of the walls, the weight 
of the building is not increased because the weight of the material is very low. 

9) The existing building could be brought to a state that provides the target seismic performance 
by strengthening methods with both shotcrete and FRP material. Therefore, both methods can 
be used for effective strengthening. 
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SHADOWED LIVES: THE DEUTERAGONIST'S SILENT STRENGTH IN OF 
MICE AND MEN 
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ABSTRACT 
  
Concept of the deuteragonist, meaning the second most powerful character in a narrative, seems to 
be a topic that has existed in literature for many years but has not been seriously examined or studied 
in depth. The concept of the deuteragonist is considered a powerful character in written works, often 
treated separately and influencing the narrative from behind the scenes. As a powerful character, 
often treated separately and influencing the narrative from behind the scenes he/she is needed to be 
handled in depth. This character often serves as a crucial counterpart to the main protagonist, 
providing support, conflict, or a contrasting viewpoint. Just as the protagonist drives the story 
forward, the deuteragonist plays a central  This paper 
explores the nuanced role of the deuteragonist in John Steinbeck's Of Mice and Men, focusing 
on how these characters, though often overshadowed by the protagonists, possess a silent yet 
profound strength that drives the narrative forward. Through sheding light on the relationship 
between George Milton and Lennie Small, this study reveals how Steinbeck's deuteragonists 
are essential in highlighting the central themes of loneliness, power dynamics, and the human 
condition. The analysis demonstrates that these "shadowed lives" are not merely secondary 
figures but are crucial to understanding the emotional depth and moral complexity of 
Steinbeck's work. Through their silent struggles and enduring loyalty, the deuteragonists in Of 
Mice and Men emerge as the unsung heroes whose influence resonates beyond the confines of 
the story, offering readers a deeper insight into the universal quest for companionship and 
purpose in an indifferent world. 

Key Words: Steinbeck, Deuteragonist, Of Mice and Men, Loneliness, Shadowed lives 
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ABSTRACT 

In recent years, interest in vegetarian and vegan diets has increased significantly worldwide. 
The rise of these diets is closely related not only to individual health preferences, but also to 
global issues such as ethical concerns, environmental sensitivity and climate change. This 
article will examine the impact of vegetarian and vegan diets on gastronomy, their connection 
with new culinary trends and the relationship between culinary recipes and dishes that will be 
affected by climate change. 

Menus that used to be centered on meat are now enriched with plant proteins, vegetables, grains 
and legumes. With the use of innovative techniques such as molecular gastronomy, vegetarian 
and vegan dishes have started to compete with traditional meat dishes in terms of taste and 
visuality. 

Among the new culinary trends; plant proteins (chickpeas, lentils, tofu, tempeh etc.), fermented 
foods (kefir, kombucha, kimchi etc.), plant milks and cheeses (almond, soy, coconut etc.), zero 
waste kitchen can be listed as the leading trends. 

Molecular gastronomy is a discipline that aims to create new tastes and presentation styles by 
analyzing foods with scientific methods. Using molecular gastronomy; plant proteins are 
processed using new flavor combinations, text modification, sterilization, emulsion, foams, 
plant oils are used and plant colorings are made. This discipline will contribute to the adoption 
of sustainable dishes worldwide. 

Keywords: molecular gastronomy, vegan-vegetarian nutrition, climate change 
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ABSTRACT 

Migration has played an important role in the interaction of civilizations and the enrichment of 
cultures throughout history. Cuisine, in particular, has been one of the most obvious reflections 
of migration movements. People coming from different geographies have carried the flavors, 
techniques and traditions they brought with them to new lands, thus cuisines have become a pot 
where cultures merge. 

The migration of pizza to America with the Italians can be shown as one of the first examples 
in this regard. Pizza industry has been established and has shaped the fast-food culture in a 
universal way and has diversified according to local tastes and preferences as one of the main 
elements. Different pizza varieties have emerged in different regions of America. For example, 
Chicago deep-dish pizza, New York-style thin-based pizza and Detroit-style square pizza. 

With the beginning of the Syrian civil war, millions of Syrians who took refuge in Turkey have 

great competition, on the other hand, the flavor we know as stuffed meatballs called kibbeh is 
spreading to the world as kibbeh. Middle Eastern flavors have also spread with the migration 
from Syria on both bread and dessert culture. While this situation helps to recognize flavors 
among world cuisines, the application of a gastronomy-centered methodology in the integration 
of Syrians with the society they are in should be evaluated in terms of post-migration adaptation. 

Keywords: migration, Syrian cuisine, international gastronomy 
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ABSTRACT 

The formation of private entrepreneurship in the Republic of Kazakhstan began in the early years 
of independence - in a period of severe commodity shortages, hyperinflation and a decline in the 
standard of living of the population. Since those years, the Government of Kazakhstan has been 
making efforts to develop entrepreneurship and, in particular, SMEs. Systematic work is being 
carried out in Kazakhstan to develop entrepreneurship, and an ambitious goal has been set to 
increase the share of SMEs in the country's gross domestic product to over 50% by 2050.  

According to official statistics, as of January 1, 2024, the number of operating SMEs reached 
2,002,199, that is, for every 100 people living in Kazakhstan, there are about 10 SMEs. The 
share of SMEs in Kazakhstan's GDP is about 36%. The purpose of this study is to examine the 
current situation of SMEs in Kazakhstan and the problems in this area. The study includes an 
analysis of the current situation in the small and medium-sized enterprises market in Kazakhstan, 
an assessment of its impact on economic growth and social development, as well as the 
identification of factors that can help strengthen competitiveness on the world stage. On the other 
hand, government measures and policies aimed at stimulating the development of SMEs were 
assessed. 

Keywords: Kazakhstan, SME, incentives, SME problems 
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ABSTRACT 

Antimicrobial packaging is a sort of active packaging that can aid in the control of microbial 

growth and food safety. Active packaging is defined as a food package that provides an inert 

barrier to external circumstances while also offering targeted food preservation activities. In 

this study fresh tomatoes were packaged with antimicrobial films containing nisin and 

potassium sorbate and compared with the tomatoes packaged using polyethylene. Changes in 

microbiological counts (total aerobic mesaphilic and total mold and yeasts), color and 

hardness of samples were determined during storage period. Samples for the antimicrobial 

and control film were taken at 7, 14, 21, 28 and 35th days of storage. Microbial growth was 

lower in tomatoes packaged with films containing potassium sorbate than in the control and 

lowest microbial growth was observed in samples packaged with nisin containing films. 

Tomatoes packaged in films containing potassium sorbate were found to be texturally closer 

to the control than those packaged with nisin. It was observed that tomatoes packaged with 

antimicrobial films preserved their color better than the control.  
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1. INTRODUCTION 

Tomato, belongs to the Solanaceae family, is one of the world's most common and 

extensively cultivated crop varieties. The estimated total world production of tomatoes in 

2022 was 186 million tonnes annually (FAO, 2022). Tomato is one of the main vegetables 

consumed fresh in the World. It is a good source of vitamin A and C and its composition 

varies due to the wide range of species, stage of ripeness, climatic conditions, light, 

temperature, soil, fertilization, irrigation, and other conditions of cultivation, and handling and 

storage  Concerns about getting a better diet and eating healthy and fresh food 

is going to peak day by day and this makes the producers attentive about the preservation of 

fresh fruits and vegetables. 
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Active packaging is innovative concept of packaging developed to modify actively the 

internal environment by continuously interacting with the food over the stipulated shelf-life or 

improves safety or sensory features of product (Suppakul et al., 2003). Antimicrobial food 

packaging presents a system designed to inhibit the growth of spoilage and pathogenic 

microorganisms. Antimicrobial films are made by embedding the antimicrobial compounds 

into a polymer matrix that allows its release into the surface of food in order to interact with 

the microorganisms (Jung and Zhao, 2016). Addition of antimicrobial agents into the 

packaging films is a convenient method of obtaining active packages with antimicrobial 

activity. Nisin is an antimicrobial polycyclic peptide that is the only bacteriocin used as a food 

preservative, and has been approved as a food bio-preservative by the World Health 

Organization. Potassium sorbate is a chemical that is effective against yeasts, molds, and 

specific microbes if it is dissolved in water and ionizes to form sorbic acid. 

In this study, antimicrobial packaging films containing nisin and potassium sorbate were used 

to investiate the effect of antimicrobial packaging on storage stability of fresh tomatoes. For 

this purpose, tomatoes were packaged with two different antimicrobial packaging films 

(containing nisin and potassium sorbate) and control film (without active agent) and stored at 

refrigerated conditions.  

2. MATERIALS AND METHODS 

2.1 Materials   

Tomatoes used in the study were brought from a local chain market in Gaziantep, Turkey. 

Antimicrobial films used in the study were nisin and potassium sorbate containing films 

(produced by the TEYDEP Project) and control packing film was Polyethylene.  

2.2 Packaging and Storage of Tomatoes 

All the tomato samples were collected from the same market and from the same batch. Whole 

tomatoes were packed with antimicrobial films and control film one by one and stored at 4

in refrigerated conditions. Samples were taken every seventh day and their microbiological 

analysis (total aerobic mesophilic count and total mold and yeasts count), color and texture 

analyses were done during storage period. Samples packed with antimicrobial and control 

films were taken at 7, 14, 21, 28 and 35th day of storage.  

2.3. Microbiological Analysis 

25 g of grated tomato sample was weighed aseptically, transported to a flask including 225 

mL of sterile water and stirred for 15 min at room temperature. For microbial enumerations, 

0.2 mL samples of serial dilutions were diffused on the surface of dry media. Total aerobic 

mesophilic plate count (APC) was determined using Nutrient Agar (NA) after incubation at 
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 Microbiological data are displayed as a logarithm of 

colony forming units per gram of sample (log cfu/g) (Soysal et al, 2015). 

 

2.4. Color Analysis  

Color of the samples was measured by Hunter lab Color Flex (A60-1010-615 Model 

Calorimeter, Hunter lab, Reston, VA). The instrument was standardized each time with a 

white and black ceramic plate. The changes in skin color (Hunter L*, a* and b*) of the 

tomatoes packed with antimicrobial and control films were determined from the same areas of 

the samples every seventh day after removal of the films, in all measurements. 

2.5. Texture Analysis  

The hardness values of tomato samples were analysed every seventh day of the storage in 

order to indicate the effects of different packaging films on the storage of tomato. Texture 

values of the samples were determined by TA-XT2 Texture analyzer (Texture Technologies 

Corp., UK). A probe (P/36R; 36mm Dia aluminium radiused aacc) was used to measure the 

hardness of the tomoto. Hardness of samples was recorded after penetration of the probe to a 

depth of 5 mm sample at speed of 1 mm/s. Data collection and calculation were done by 

Texture Expert Exceed Version 2 V3 (Stable Micro Systems, 1998). The hardness values 

were given as the mean of three measurements and expressed as Newton (N). 

3. RESULTS AND DISCUSSIONS 

3.1. Microbiological Results 

APC and mold and yeast counts for the tomato samples packed with two different 

antimicrobil films were determined as a function of storage time. Changes in APC (log cfu/g) 

in tomato packaged with the active and control films during the 35 

shown in Figure 1. Tomatoes packaged with active films had lower APC than the sample 

packed with control films. APC of all samples increased during storage and at the end of 

storage period, APC of samples ranged from 2.698 to 4.572 log cfu/g. 
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Figure 1. Change in total aerobic bacteria counts of tomato samples 

 

Results showed that mold and yeast counts were affected from both storage time and 

incorporation of antimicrobial agents into the plastic films. Changes in mold and yeast counts 

(log cfu/g) in tomato packaged with the active and control films during the 35 days of storage 

2. Mold and yeast count increased from 3.00 to the counts of 

3.362 log cfu/g during storage. 

 

Figure 2. Effects of antimicrobial packaging on the growth of mold and yeast in tomato 

 

3.2. Color Analysis 

The changes in skin color (Hunter L*, a* and b*) of tomato samples packaged with 

antimicrobial films were tabulated in Table 1. It was observed that samples packaged with 
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 L* values wheres samples packed with nisin and 

control films showed increasing trend with time. For the color values of a and b, there was no 

meaningful difference between the samples packed with antimicrobial and control films. 

 

3.3. Texture Analysis 

It was possible to state that the incorporation of the antimicrobial agents into the films and 

storage time affected the hardness value (Table 2). It was observed that tomato samples 

packaged with control film become softer in every week. Hardness values of tomato samples 

packaged with potassium sorbate and nisin containing films seems stable for the first 3 weeks 

of storage and then become soft for the continual weeks.   

 

Table 1. Changes in color values of tomatoes during storage 

Value Time (week) Polyethylene Potassium sorbate Nisin 

L*         
 1    
 2    
 3    
 4    
  5    

a*     
 1    
 2    
 3    
 4    
  5    

b*     
 1    
 2    
 3    
 4    
  5    
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Table 2. Changes in hardness values of tomato samples during storage. 

Time (Week) Polyethylene Potassium Sorbate Nisin 

1.00 96.202 117.950 105.146 

2.00 67.694 102.447 103.664  

3.00 43.100 106.541 101.813 

4.00 41.768 76.085 86.783 

5.00 42.686 66.284 71.188 

    
4. CONCLUSION 

In this study, it was indicated that levels of APC and mold and yeasts in fresh tomato samples 

could be reduced by use of antimicrobial packaging films. Of the antimicrobial agents 

examined in this study, nisin was more effective agent than potassium sorbate for decreasing 

the level of both APC and mold and yeast counts during the storage period. The results of this 

study may be useful for the selection of the suitable antimicrobial packaging for fresh 

vegetables. 
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incelendi: Topikal moksifloksasin, prednizolon ve polivinil alkol + povidon ile takip edilen 

hastalar, Grup I (n = 52 hasta), topikal moksifloksasin ve prednizolon ile takip edilen hastalar, 

 

Bulgular: 

 

 

 

n 

 

 

ATLAS 13th 
INTERNATIONAL CONGRESS ON ADVANCED SCIENTIFIC STUDIES AND INTERDISCIPLINARY RESEARCH

Proceedings Book Page 60 www.atlasconference.org



ABSTRACT 

Purpose: To investigate the effect of regular application of polyvinyl alcohol + povidone eye 

drops during the perioperative period in patients undergoing phacoemulsification on the signs 

and symptoms of dry eye syndrome developing secondary to phacoemulsification. 

Method: Patients who underwent phacoemulsification due to senile cataract were examined in 

two separate groups: Patients followed with topical moxifloxacin, prednisolone and polyvinyl 

alcohol + povidone, Group I (n = 52 patients), patients followed with topical moxifloxacin and 

prednisolone, Group II (n = 52 patients) was separated as. Tear Break-up Time, Schirmer I, 

Oxford grading scale objective parameters and subjective Ocular Surface Disease Index 

questionnaire were applied to all patients preoperatively and in Month 1 and 3 postoperatively. 

Results: Of the patients included in the study (n = 104 patients), 50% were female and 50% 

and Schirmer I values in the postoperative period (p < 0.05), while there was a decrease in the 

Oxford grading scale (p < 0.05). On the other hand, in Group II, while TBUT decreased in the 

postoperative period (p < 0.05), an increase in Oxford grading scale was detected (p < 0.05). 

Considering the objective values, a significant improvement in dry eye symptoms was detected 

in patients who used polyvinyl alcohol + povidone eye drops in the treatment, and a significant 

worsening was detected in patients who did not use polyvinyl alcohol + povidone. 

Conclusion: Considering the objective dry eye criteria, it was observed that the addition of 

polyvinyl alcohol + povidone to the treatment contributed positively to the dry eye findings in 

the postoperative period of phacoemulsification. It is extremely important for preventing 

postoperative dry eye syndrome, reducing the risk of infection and healthy homeostasis of the 

anterior segment. 

Keywords: Polyvinyl alcohol + povidone, Tear Break-up Time, Schirmer I, Oxford grading 

scale, Ocular Surface Disease Index. 
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Genetik 
Varyasyon 

Primer dizileri PZR  RE 

 
MMP-2 
 (-1306 

C/T) 

 
FP: -CTTCCTAGGCTGGTCCTTACTGA-
RP: -CTGAGACCTGAAGACCTAAAGAGCT-

          5 minutes at 940C 
          1 minute at 950C 
          1 minute at 620C          35  
          1 minute at 720C     
          7 minutes at 720C 

 
 

BfaI 
(XspI) 
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Gene Varyasyonu PCR  RFLP  
 

MMP-2 
 (-1306 C/T) 

 
 

 TT genotipi            162b , 26b , 5b  
 CT genotipi             188b , 162b , 26b , 5b  
 CC genotipi             188b , 5b   
(100bp marker) 
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Gen 
Varyasyonu 

Hasta (n=80) Kontrol (n=80) 

Alel Olgu Frekans Allele Olgu Frekans 

MMP-2  
(-1306 C/T) 

C 90 0.5625 C 116 0.7250 
T 70 0.4375 T 44 0.2750 

Total 160 1.0000 Total 160 1.0000 
Ki-kare = 5.8251    Pr= 0.016a* Ki-kare =  1.3215  Pr=0.250a 
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Gen 
Varyasyonu 

Primer dizileri PZR  RE 

 
IL-8  

(-251 A/T) 

 
FP: -CCATCATGATAGCATCTGT-  
RP: -CCACAATTTGGTGAATT-  

          5 minutes at 940C 
          1 minute at 940C 
           1 minute at 560C            35  
           1 minute at 720C     
          8 minutes at 720C 

 
 

VspI 
(AseI) 

 
 

 

 

 

Gene Varyasyonu  RFLP  
 

IL-8  
(-251 A/T) 

 
174  

 TT genotipi            174  
 AT genotipi             174 , 153 , 21  
 AA genotipi             153 , 21   
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Gen 
 

Hasta Grubu (n=77) Kontrol Grubu (n=77) 

Alel Olgu Frekans Alel Olgu Frekans 

IL-8  
(-251 A/T) 

T 91 0.5909 T 125 0.8117 
A 63 0.4091 A 29 0.1883 

Total 154 1.0000 Total 154 1.0000 
Hardy-Weinberg :  
Ki-kare = 0.0029    Pr< 0.957a 

Hardy-Weinberg :  
Ki-kare =  29.3753  Pr<0.001a* 
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mesane perforasyonu e ekstravazasyonun 

  ucu 

intraabdomina al arak 

as  

Bu vaka jinekolojik vakalarda 

  

 ; mesanenin tam kat 

amayan ekstravazasyon durumunda  

akla getirilmelidir.   

Anahtar Kelimeler: 

 

ABSTRACT 

The close proximity of the female genital system and the urinary system causes many urinary 

system injuries in gynecological and obstetric surgeries. Early detection of urinary system 

traumas in these cases and intraoperative or early postoperative repair are important in terms 

of mortality and morbidity. 

The most common urological complications in obstetric and gynecologic surgery are bladder 

and ureteral injuries. These injuries can be caused by a variety of mechanisms, ranging from 

minimal thermal damage to ischemia due to devascularization. 

The most affected organ in iatrogenic urinary system traumas is the bladder. Bladder trauma 

incidences exceed 4% in laparoscopic radical hysterectomies and 2% in abdominal radical 

hysterectomies. In bladder traumas in gynecological and obstetric cases, diagnosis can be 

made by seeing urine extravasation into the abdomen or by directly seeing the laceration in 

the bladder, by directly seeing the catheter or by blood or gas coming from the catheter during 

laparoscopy. Intravesical dyes can be helpful in detecting small injuries. Although cystoscopy 

is not routinely recommended after gynecological procedures, it should not be hesitated to use 

it in case of any bladder injury. Perforations detected intraoperatively should be primarily 

sutured. Treatment for postoperatively detected ruptures varies depending on their location. 

While conservative treatments are generally applied for extraperitoneal ruptures, surgical 

treatment is recommended for intraperitoneal injuries. 
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Early diagnosis of ureteral trauma and immediate repair will produce more successful results 

and prevent complications such as urinary fistula, peritonitis, sepsis and urinary tract 

obstruction. Preoperative prophylactic stent placement is recommended especially in cases at 

risk for iatrogenic trauma such as advanced malignancy, previous multiple surgeries or 

radiation history. Although stent placement does not reduce the frequency of ureteral trauma, 

it allows the ureter to be palpated more easily and ureteral trauma to be detected early. 

Ureteral stump traumas are very rare. Except for nephroureterectomies performed due to 

malignancy, the ureteral stump is generally not excised in ureterectomies. Although this 

remaining ureteral stump does not usually cause any pathology, it can sometimes cause a 

condition called ureteral stump syndrome, which progresses with fever and hematuria. No 

case of ureteral stump injury in obstetric and gynecological surgeries was detected in our 

literature review. 

Our case was a 40-year-old female patient. The patient had a right donor laparoscopic 

nephrectomy 7 months ago, a normal birth once, and a history of 2 cesarean sections. During 

the total hysterectomy operation, the patient experienced a bladder rupture. There was a 

rupture of approximately 5 cm in the bladder extending from the dome-posterior wall junction 

to the base. Bladder rupture was repaired. After leakage control, minimal extravasation was 

observed. However, despite the use of methylene blue, the area of extravasation could not be 

clearly evaluated. In the cystoscopy performed on the patient, it was seen that there was no 

other perforation area where the rupture area in the bladder was sutured. However, when the 

right orifice was examined with urs, it was seen that the ureteral stump was open and directly 

connected to the abdomen. It was understood that the right ureteral stump was also perforated 

during the bladder perforation and the extravasation came from the ureteral stump. A zebra 

guide was sent from the ureteral stump and the tip of the guide was left intraabdominal. The 

open ureteral stump tip was found by following the guide and was sutured and blinded. No 

extravasation was observed afterwards. As seen in this case, ureteral stump perforation is a 

urological complication that can be encountered in gynecological cases and is quite rare. 

Especially in patients with bladder trauma who also have a history of previous 

nephroureterectomy; ureteral stump perforation should be considered in cases of unexplained 

extravasation despite full-thickness bladder repair. 

Key Words: Iatrogenic injury, gynecological and obstetric surgery, ureteral stump, urinary 

system 
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ABSTRACT  

) in water pose significant environmental and health risks due to their toxicity 

and persistence, affecting both human health and aquatic ecosystems. This study focuses on 

 removal through the synthesis and characterization of a novel 

adsorbent, chitosan@EDTA. The material was analyzed using DRX, SEM, and IR techniques, 

 uptake after adsorption. The adsorption process was exothermic, 

indicating heat release, with increased disorder at the solid-  binds to the 

adsorbent. The process was spontaneous, as confirmed by negative Gibbs free energy values 

across tested temperatures. A Box-Behnken Design (BBD) via Response Surface Methodology 

(RSM) was used to optimize conditions, examining the effects of pH, chitosan@EDTA mass, 

 concentration. Density Functional Theory (DFT) analysis further explored the 

 and the adsorbent, emphasizing the importance of 

 adsorption. 

Key words: Adsorption, Box-Behnken Design, Chitosan@EDTA, Cu2+removal, Density 

Functional Theory, Response Surface Methodology. 
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ABSTRACT 

 
This study investigated the impacts of educational programmes of AKBC (radio)on students of 
Uyo City polytechnic.AKBC radio has allotted 90.5 Fm radio station from which to broadcast 
educational programmes for the benefit of students and general public in Akwa Ibom State.The 
FM radio station  delivered  through  Akwa  Ibom  Broadcast  co-operation  network, cater to 
learners seeking to gain knowledge in the areas of basic, primary higher and exention education. 
Radio programming covers various subject areas. It is anticipated that the opening AKBC  
airwaves  will  prove beneficial to the states general population,thus fostering the democratising 
principals  of  empowerment, advocacy, and  community  participation.This  study examines the 
result of a survey conducted to obtain feed back from a representative sample of the AKBC  
network's projected   audience, the  survey focused on audience's perceived need for a radio 
channel dedicated exclusively to educational programming. It also provided an opportunity  for  
respondents  to   suggest  possible  programme   content   and  formats.  Respondents in 
general,indicated that they looked towards the network  AKBC  to  fulfill  personal   and  
educational  goal  by   offering  certified  vocational courses coaching for entrance exams,updated 
information on careers,courses  etc.A  total  of  300   subjects  were   sampled  randomly. 

Information  was  gathered  using  a  twenty two  item  guestionnaire  and observation. Four 
research questions were formulate for the study. Simple percentages were used for analysis of data. 

Key words; educational programmes, Radio programming, Media Campaign, vocational courses,   
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ABSTRACT 

The study aims to evaluate the hydrogeochemical constituents of shallow groundwater 

in part of kurudu to establish the overall hydrogeochemical characteristics and its 

suitability for domestic use. Geologic and hydrologic mapping was conducted, 

representative samples were collected from fifty-five(55) hand dug wells, analysed, 

interpreted and correlated with known and approved standards. The geologic mapping 

shows that the area falls within the basement complex and consist of metamorphic 

rocks. Depth of well in the area ranges from 3m to 11.98m with an average depth of 

6.59m. pH ranged from 5 to 10.9 with an average value of 6.5; EC 100 - 

- 880 mg/L with a mean value of 275.5 

mg/L. For cations, magnesium concentration value ranged between 13.6 mg/L to 25.9 

mg/L  with a mean value of 18.54 mg/L, potassium concentrations, ranged between 

3.5 mg/L to 39.1 mg/L with mean concentration of 15.95 mg/L, sodium concentration 

in the groundwater ranged between 2.6 mg/L and 67.6 mg/L with an average value of 

31.3 mg/L, calcium ranged from 12.8 mg/L to 44 mg/L with a mean value of 34.239 

mg/L. For anions, sulphate concentrations in the groundwater ranged between 2 mg/L 

to 28 mg/L with mean value 11.3 mg/L, chloride ranged between 10 mg/L to 206 

mg/L with average concentration of 85.1 mg/L, bicarbonate concentration in the 

groundwater ranged between 35 mg/L to 75 mg/L with mean value of 55.5 mg/L. the 

groundwater is slightly acidic to slightly alkaline. Magnesium, Chlorine and Nitrate 

concentration in sample 3 was higher than the standard concentration, this anomaly 

can be attributed to be from anthropogenic activities such as sewage water 

contamination, poor sanitary habits and agricultural activities.  
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ABSTRACT 

Soil erosion has become a critical environmental and agricultural issue in Gombe 

State, Northern Nigeria, threatening food security and local livelihoods. This study 

assesses the extent of soil erosion and its direct impact on food production, soil 

fertility, and crop yields in the state. Field assessments were conducted across five 

erosion-prone areas in Gombe, combined with interviews and surveys of local farmers. 

The study analyzed soil degradation, crop loss, and the socioeconomic challenges 

arising from reduced agricultural productivity due to erosion. This involve  remote 

sensing data to track land degradation, and structured interviews with farmers to 

gather information on crop yield trends, erosion control practices, and food 

availability.the result of the study revealed that soil erosion has contributed to a 30% 

reduction in arable land, with crop yields dropping by an average of 25% over the last 

decade. The most affected crops included maize, millet, and sorghum, staples of local 

diets. Farmers reported increasing difficulty in maintaining soil fertility, with frequent 

loss of topsoil leading to poor plant growth and reduced harvests. The study also 

found that soil erosion has led to food shortages in several rural communities, 

intensifying food insecurity and economic vulnerability.The findings highlight the 

need for immediate intervention, including sustainable land management practices, 

reforestation efforts, and erosion control techniques, to mitigate the negative impact 

of soil erosion on food security in Gombe State. 

 

Keywords: Soil erosion, Food security, Gombe State, Crop productivity, Land 

degradation 
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ABSTRACT 

Desertification is a significant environmental issue in Northern Nigeria, affecting 

livestock productivity and pastoral communities' livelihoods. A study conducted in 

Yobe State, Northern Nigeria, analyzed the impact of desertification on livestock 

productivity, focusing on forage availability, water scarcity, and animal health. Data 

from field assessments, observations, and interviews with livestock farmers revealed a 

40% reduction in available forage over the last decade, leading to a 35% decline in 

livestock productivity. Water scarcity was a critical factor, with 70% of previously 

reliable sources drying up or significantly reduced. This has forced herders to travel 

longer distances for grazing, resulting in weakened livestock, higher mortality rates, 

and reduced reproductive success. The study highlights the urgent need for 

sustainable land and water management practices to combat desertification and 

preserve livestock productivity in Yobe State. 

 
Keywords: Desertification, Livestock productivity, Forage availability, Water 
scarcity, Yobe State 
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ABSTRACT 
The plant world is an excellent source of active compounds, which endows it with significant 
insecticidal activity, often sought after in alternative agriculture to chemical pesticides. Our 
study focused on assessing the toxicity of hydro-methanolic extracts from two naturally 
occurring toxic plants,  and Pelargonium zonale, found in the Mostaganem 
region. These plants offer a promising alternative to synthetic pesticides, which are known to 
cause environmental harm, especially in aquatic ecosystems. The target of our investigation 
was the larvae of Tuta absoluta (Meyrick), a notorious pest that has been devastating tomato 
crops in Algeria since 2008. The extracts from the leaves of the plants obtained by 
maceration in methanol yielded a 3.6% for P. zonale and 15.9% for . Insecticidal 
testing was conducted by direct contact or spraying to evaluate the toxicity of these extracts 
on T. absoluta larvae. Four concentrations were examined for both P. zonal and  
extracts (10%, 20%, 25%, and 30%). The results revealed significant toxicity, with mortality 
rates exceeding 60% after 48 hours for P. zonal at a dose of 20% and reaching 100% with a 
30% dose for U. . Remarkably low LD50 values of 4.48% and 2.41% were recorded 
for P. zonale and , respectively. These findings underscore the sensitivity of T. 
absoluta larvae to the tested extracts and highlight their potential as effective biopesticides. 
 

Key words: Bioinsecticides - Tuta absoluta - - Pelargonium zonale - Hydro-

alcoholic. 
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ABSTRACT  

The study of the biodiversity of Diptera order and their species associated to the cultivated 
tomatoes under greenhouses was performed from December 2020 to Mai 2021, under Sidi Okba 
arid conditions that is located at the East of Biskra. In order to establish an actualized list of the 
Dipteran diversity under greenhouses we used  sticky traps  and yellow water dishes to collect 
specimens every week.. We identified 1024 individuals representing 56 species belonging to 29 
families. The Sciaridae family was the most representative with a relative abundance AR= 23%, 
the Chirinominidae family was represented 18.52%. The greenhouses present a great diversity of 
species (H= 3.58) that were represented in equilibrium between them (0.7). The importance of pest 
species was higher than the phytophagous and the predators and parasitoids.  

Key words:  
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ABSTRACT 

The aim of this research work is to isolate and identify biosurfactants producing bacteria from 
spent lubricating oil polluted soil. Biosurfactants are microbial amphiphilic compounds which can 
reduce surface tension between aqueous and hydrocarbon mixtures. Bacteria isolated from spent 
lubricating oil polluted surface were characterized morphologically and biochemically. The result 
for physicochemical parameters of contaminated soil sample with a pH of 6.97, moisture content 
3.7%, electrical conductivity 1.22 m/cm, temperature 26.2oC, organic matter 1.2, soil texture; clay 
2.46%, silt 7.7% and 89.78%, textural class; sandy loam and heavy metals include Pb 5.2 (ppm), 
Zn 3.6 (ppm), Fe 250.5 (ppm), Ni 0.6 (ppm). The result for the bacteria count of contaminated soil 
sample revealed that the crude oil bacteria count of spent lubricating soil ranges from 1.38 x 106, 
1.02 x 106, 1.9 x 106 and total aerobic aerobic count of spent lubricating soil ranges from 1.18 x 
104  2.0 x 104cfu/g, the occurrence of pseudomonas 40%, staphylococcus aureus 30% and E. coli 
30% respectively. Biosurfactants are the main microbial surface active compounds used in 
environmental pollution. They can improve soil fertility, protect plant under stress condition and 
acts as natural biocides. More research needs to be done to optimize this potential. 
 
Keywords: Biosurfactants, spent lubricating oil, polluted soil and bacteria 
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ABSTRACT 
Ziziphus jujuba from the family of Rhamnaceae is widely distributed in both tropical and 
subtropical countries. Different parts of the plant have been used traditionally for several biological 
purposes including fungal and antibacterial and antidiarrheal. This study aims to evaluate the 
effectiveness of jujube leaves and stem bark extract in combating bacterial isolates found in 
patients' wounds. Phytochemical screening of the leaves extract of Ziziphus jujuba was carried out 
using standard analytical methods. The methanolic extracts of Ziziphus jujuba leaf and stem bark 
were screened for antimicrobial activities against Staphylococcus aureus, Escherichia coli, 
Bacillus and salmonella isolated from wound swabs using agar well diffusion and broth dilution 
assay. The results of the phytochemical constituents of both the leaf and stem bark revealed the 
presence of alkaloids, steroids, tannins, phenols, cardiac glycosides, flavonoids, saponins and 
terpenes. The inhibitory zones of both the leaf and stem bark methanolic extract against S. aureus 
ranged between 23.00mm, 20.00mm, 15.00mm and 10.00 mm, E. coli ranged between 22.00mm, 
20mm, 18.00mm and 10.00 mm, Bacillus ranged between 23.00mm, 20.00mm, 15.00mm and 
10.00 mm and Salmonella ranged between 22.00mm, 18.00mm, 15.00mm and 10.00 mm at 
100,50,25 and 12.5 (mg/ml) respectively.  
Keyword: Ziziphus jujube, in vitro efficacy, wound, bacterial isolates, phytochemical screening 

 

INTRODUCTION 

Medicinal plants are plants that provide people with medicines to prevent disease, maintain health 

and to cure ailments (Nostro et al., 2000). According to the World Health Organization (WHO) in 

healthcare needs. 

The traditional knowledge on medicinal plants that is inherent within the local communities is a 

very important source of herbal medicines (Alyegoro and Okoh, 2009). Many of the drugs 

currently in use have been isolated from natural sources based on information about curative agent 

in folklore medicine (Bancroft and Myskja, 2003). In recent years, researches in various countries 

have been directed towards discovering the medicinal use of plants through phytochemical and 

antimicrobial screening (Igbinosa et al., 2009). Essentially, this is the initial step towards 

discovering and harnessing the potential of plants to be developed into drugs. Plants are rich in 
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nutrients and they are the main source of foods, also rich in compounds which have pain relieving 

and healing activities (Colman and Roberts, 2000). In the earliest time, without the knowledge 

about the compounds present in the plants and their mode of actions, plants are used for the 

treatment of disease (Bancroft and Myskja, 2003).  

Ziziphus species comprises about 40 species distributed in warm temperate and subtropical 

regions. Ziziphus jujube plant is traditionally used as medicine for the treatment of various disease 

such as digestive disorders, urinary troubles, diabetes, skin infections, diarrhea, fever, bronchitis, 

liver complaints, aneamia etc. (Goyal et al., 2012). 

Ziziphus jujube causes a decrease in the blood levels of glucose and lipids and it has been reported 

to make a significant decline in triglyceride, LDL and cholesterol levels (Abalaka et al., 2010). 

The back cures boil and is good for the treatment of dysentery and diarrhea. The leaves are 

antipyretic and cures urinary disorder and obesity (Ahmad et al., 2011). Ziziphus juice is the 

traditional home remedy to treat urinary tract infection (Misha and Bhatra, 2014).  

Ziziphus jujube concentrate prevents Escherichia coli bacteria adhering to the surface of urinary 

tract. Hence, it reduces the incidence of recurrent urinary tract infections (Hossain et al., 2013). 

The wound healing process consist of integrated cellular and biochemical events leading to the re-

establishment of structural and functional integrity with regain of strength of injured tissues. 

Treating a wound therefore, is aimed at either shortening the time required for healing or to 

minimize undesired consequences due to infection and so, attention is directed towards discovering 

an agent which will accelerate wound healing, either when it is progressing normally or when it is 

being treated (Oyetayo and Oyetayo, 2006). 

Herbs that play a role in wound encourage blood clothing, fight infections and accelerate the 

wound healing process (Oyetayo and Oyetayo, 2006). 

Different antibacterial and phytochemical constituents of medicinal plants have been used for the 

treatment of bacterial infections as possible alternative to chemically synthetic drugs to which 

many infectious microorganisms have become resistant (Vital and Windell, 2009). 

There is continuous and urgent need to discover plants with antibacterial activities. For this reason, 

plant are important substances for the study of their traditional uses through the verification of 

acclaimed pharmacological effects and the natural composite sources that act as anti-infectious 

agent. Plant extracts have great potential as anti-bacterial compound against microorganisms 

(Haslam et al., 2002). 

ATLAS 13th 
INTERNATIONAL CONGRESS ON ADVANCED SCIENTIFIC STUDIES AND INTERDISCIPLINARY RESEARCH

Proceedings Book Page 100 www.atlasconference.org



Synergistic effects of plant extracts which in association with antibiotics can lead to new choice 

for the treatment of infectious disease (Havey, 1999). 

Therefore, the study is aimed at evaluating the efficacy of jujube leaves and stem bark extract 

against bacterial isolates in patient  wounds healing for the treatment of microbial infections 

associated with the wound so as to serve as alternative to chemically synthesized drugs to which 

many infectious agents have become resistant. 

 

MATERIALS AND METHODS 

Collection and Handling of Plant Materials 

Fresh leaves and stem bark of the plant Ziziphus jujuba was collected from Hayin Malam Bello 

Rigasa, Kaduna. The plant was identified by a botanist at Kaduna State University (KASU) with 

voucher number of KASU/BSH/408 assigned to the plant. The plant material (leaves and stem 

bark) was air dried at shade and room temperature at 250C for 5  7 days until all the water 

molecules evaporated and plant (leaves and stem bark) become well dried for grinding. The plant 

leaves and stem bark was grounded separately into fine powder with the use of an electric blender 

and both the plant (leaves and stem bark) were transferred into separate airtight container for 

proper extraction as described by Coyle (2005). 

The wound swap was collected from 44 Nigerian Army Reference Hospital Kaduna with the help 

of a medical practitioner using a sterile cotton swab. Only one swab per patient was collected after 

carefully cleaning the wound with sterile water in order to prevent surface contamination. The 

swap was tightly sealed to prevent contamination and were transferred to the Microbiology 

laboratory within one hour of collection for further analysis. 

 

EXTRACTION OF THE PLANT MATERIAL (LEAF AND STEM BARK) 

Extraction of leaves and stem bark of Z. jujuba was done using maceration method. About 50g of 

each of the dry plant parts (leaves and stem bark) were soaked in 250ml of methanol in a container 

separately at room temperature for three days (72hours). The mixture was stirred after every 24 

hours using different sterile glass rod each, after which each of the extract was filtered using 

Whatman filter paper and the filtrate was evaporated into dryness using hot water bath for 72 hours 

and were stored in amber bottle separately at room temperature for phytochemical screening and 
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antimicrobial activities.  The weight of each of the solid residue was measured and the percentage 

yield was calculated as described by Aiyegoro (2009). 

 

PHYTOCHEMICAL SCREENING 

The phytochemical screening of methanolic leaf and stem bark extract of Z. jujuba was carried out 

qualitatively and quantitatively to identify various constituents by following the standard methods. 

Qualitative phytochemical analysis of leaf and stem bark of Z. jujube 

The qualitative examination was carried out for the plant extract (leaf and stem bark) per the 

standard methods stated below as described by Trease and Evans (2010). 

Alkaloid 

The plant extract (leave and stem bark) were dissolved and treated with Mayer's reagent each in 

separate test- tube. Formation of brown/ reddish precipitate indicates the presence of alkaloids. A 

positive result was obtained both on the extract in this observation.  

Flavonoids 

Few drops of 10% sodium hydroxide (NaOH) was added to 5ml of extract (leave and stem bark) 

in separate test tube each. A yellowish colouration shows the presence of flavonoid. A positive 

result was observed on both of the extract.  

Saponins 

About 0.5ml of the plant extract (leave and stem bark) were dissolved in 10ml of distilled water 

separately. They were shaken vigorously for 30 seconds and was allowed to stand for 30 minutes. 

Formation of froth at the interface indicates the presence of saponin. A positive result was observed 

on both of the extract base on the observation.  

Anthraquinones  

A small portion of both the plant extract (leave and stem bark) were dissolved in chloroform 

separately and H2SO4 was added to each of the extact. Formation of reddish brown layer at the 

interface indicates the presence of Anthraquinones. A positive result was obtained for both the 

extract base on the observation. 

Terpenoids/Steroid 

A small portion of both the extract (leave and stem bark) are dissolved in chloroform separately 

and 10% of ammonium hydroxide was added to each of the plant extract. Formation of pinkish 

ATLAS 13th 
INTERNATIONAL CONGRESS ON ADVANCED SCIENTIFIC STUDIES AND INTERDISCIPLINARY RESEARCH

Proceedings Book Page 102 www.atlasconference.org



colouration in the aqueous upper layer indicates the presence of terpenoid. A positive result was 

obtained for both the extract base on the observation.  

Phenol  

About 0.5ml of the plant extract (leave and stem bark) dissolved in distilled water were both treated 

with 3-4 drops of ferric chloride solution separately. Formation of reddish brown color indicates 

the presence of phenol. A positive result was obtained for both the extract base on the observation.  

Cardiac glycoside  

Acetic acid containing traces of ferric oxide and H2SO4 was added to each of the plant extract 

(leave and stem bark). A reddish brown colour at the interface layer Indicates the presence of 

cardiac glycoside. A positive result was observed for both the extract base on the observation. 

 

Isolation and identification of the Bacterial Isolates  

The isolation and identification of bacterial isolate was done by culture method. Nutrient Agar  

(NA), MacConkey Agar and Salmonella Shigella  

instruction for the isolation of the bacteria. 

Each of the wound swab collected were immediately plated onto three media: Nutrient agar, 

growth was identified by morphologic aspects of the colonies before further sub- culture of the 

bacterial colonies to obtained a pure culture.     

Gram staining  

A slide smear was prepared and was stained with crystal violet for 1minures by flooding the slide 

with stain, and an iodine solution was applied for applied for 1 minute by flooding the slide and 

carefully decolorized for 3 seconds with gram stain decolorizer (ethyl alcohol). It was counter stain 

with safranin for 1minute and washed gently with water for 5 seconds and allowed to air dried 

before examining under the microscope.  Selected biochemical test were carried out for the 

confirmation of the isolates             

Inoculum standardization  

Culture of 24 hours was prepared in 5ml of nutrient broth, after 24 hours some few culture drops 

of overnight culture was added to 9ml of normal saline in four (4) different test tubes and 

emulsified. The turbidity of the suspension was matched with that of 0.5 McFarland standards.   
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Determination of Antimicrobial Activity using Agar Well Diffusion Method  

Agar well diffusion method as described by Biradar et al., (2007) was used to determine the 

antibacterial activity of the plant extract (leaves and stem bark). The standardized organism was 

spread (0.1ml) throughout the surface of each Mueller Hilton agar and labelled. A sterile cork 

borer of 6mm was used to bore wells in the inoculated agar. The wells were filled with different 

concentration of the extract (100mg/ml, 50mg/ml, 25mg/ml, 12.5mg/ml and 6.25mg/ml) using 

micropipette, one was used for the control about 0.1ml of ciproflaxin was used for the positive and 

negative control respectively. The petri dishes were kept on the laboratory work bench for an hour 

 

incubation the diameter of zone of inhibition were measured to the nearest millimeters 

(Biradar,2007).  

Determination of Minimum Inhibitory Concentration (MIC) 

The Minimum Inhibitory Concentration (MIC) of the methanolic extract of leaves and stem bark 

were determined by the broth dilution method using serially diluted plant and stem bark extract 

according to the National Committees for Clinical Laboratory standards protocol (NCCLs,2003).  

For the leaves extract, twenty two (22) test tubes labelled 1-5 for each of the 4 organisms used and 

2 for control positive and negative.1ml of the crude extract in the concentration of (100mg/ml, 

50mg/ml, 25mg/ml, 12.5mg/ml and 6.25mg/ml) was measured into the test tube 1-5 respectively 

and 0.1ml of broth culture of the test organisms E. coli is added to 1-5 test tubes and same was 

repeated for s.aureus, Bacillus and Salmonella. The two control test tube one containing only 

extract and the other containing only test organism. All the test tubes are covered with cotton wool 

was repeated for stem bark extract. After incubation the test tubes are examined for bacterial 

growth using the control tubes by taking the lowest turbidity. The Minimum Inhibitory 

Concentration (MIC) of the crude extract as the lowest concentration were of the extract were 

capable of specified inoculums of the test organism (Lowan,2002).  

Determination of Minimum Bactericidal Concentration (MBC) 

The lowest concentration test tube (6.25mg/ml) used in Minimum Inhibitory Concentration (MIC) 

determination was observed to show no visible growth and less turbidity in all the test tubes for 

both the leaf and stem bark extract. All the test tubes were streaked out on nutrient agar to 

determine the minimum concentration of the extract requires to kill the organisms. This 
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concentration was indicated by the failure of the test organisms to grow on subsequently transfer 

to nutrient agar plates. The lowest concentration of the extract indicating a bactericidal effect after 

24 hours of incubation is regarded to as Minimum Bactericidal Concentration (MBC).  

 

RESULTS AND ANALYSIS 

The percentage yield from the initial weight of the powdered leaves of 50g is 10% which appears 

dark-green. While the powdered stem of 50g appeared 10% also. Phytochemical constituents of 

the methanolic plant extracts of Ziziphus jujuba (leaves and stem bark) as presented in Table 1. 

Morphological characteristics of bacterial isolates from wound swab cultured onto Nutrient agar, 

MacConkey agar and Salmonella Shigella agar as shown in Table 2. 

Table 3 shows the biochemical characteristics and gram reaction of the bacterial isolates from 

wound swab. 

Table 4 shows the result of the phytochemical compounds screening of Z. jujuba methanolic leaves 

extract and stem bark. All the constituents were detected in both the leaves and stem bark extracts. 

Table 5 shows the antibacterial activity of methanolic extract of Z. jujuba both the leaves and stem 

bark against S. aureus, E. coli, Salmonella and Bacillus at various concentration of 100, 50, 25, 

12.5 and 6.25mg/ml respectively. The highest zones of inhibition were observed in S. aureus and 

Bacillus ranging from of 23 mm while E. coli, and Salmonella recorded 22mm. 

Table 6 shows the Minimum Inhibitory Concentration (MIC) and Minimum Bactericidal 

Concentration (MBC) of methanolic leaf and stem bark extract of Ziziphus jujube against the 

bacterial isolates E. coli and Bacillus and Staphylococcus at 6.5mg/ml. 

 

Table 1: Percentage yields of methanolic extract of leaves and stem bark of Ziziphus jujuba 

Plant Material  Appearance Texture Initial Weight 

of the Sample 

Final Weight 

of the Sample 

Percentage 

Yield  

Leaves  Dark green Gummy  50g 13g 10% 

stem back Dark brown Gummy  50g 13g 10% 
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Table 2: Morphological characteristics of bacterial isolates from wounds 

Organisms Nutrient Agar  MacConkey Agar Salmonella Shigella 

Agar 

Staphylococcus aureus Large golden 

Yellow colonies 

Round, smooth 

Pinkish colony 

White raised 

White round colony 

Escherichia coli Smooth, circular 

White colonies 

Flar, dry pink colony Small circular 

Pinkish colonies 

Bacillus Round, smooth 

Cream colonies 

Round, opaque 

White colonies 

Round, white 

Convene colonies 

Salmonella Transparent  

Red colony 

Pale colonies Back colonies 

 
 
Table 3: Biochemical characteristics and gram reaction of the bacterial isolates from the 

s 
Organism Gram 

reaction 
Microscopic 
Characteristics 

Biochemical Test  

   Catalyst Coagulase Indole 

S. aureus +ve Cocci, irregular clusters + + - 

E. coli -ve Rod shaped + - + 

Bacillus +ve Bacilli +  - 

Salmonella -ve Short bacilli +  - 

 

Table 4: Phytochemical constituents of leaf and stem bark extracts of Ziziphus jujuba 
Phytochemical Compounds Leaf Stem Bark 
Saponins + + 
Flavonoids + + 
Anthraquinones + + 
Alkaloids + + 
Steroids + + 
Tannins + + 
Phenols + + 
Gardiac glycosides + + 

Key: + = Detected 
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 Table 5: Antibacterial Activity of Methanolic Extract of Z. jujuba Leaves and Stem Bark 
 

 

Table 6: Minimum Inhibitory Concentration (MIC) and Minimum Bacterial 
Concentration (MBC) of Leaf and Stem Bark Methanolic Extract Against Bacterial Isolates 

 
Leaf Extract    Stem bark Extract  
Bacterial Isolates MIC 

(mg/ml) 
MBC 
(mg/ml) 

 MIC 
(mg/ml) 

MBC 
(mg/ml) 

S. aureus  6.25 50  6.25 50 
E. coli 6.25 25  6.25 25 
Bacillus 6.25 50  6.25 50 
Salmonella 6.25 25  6.25 25 

 

DISCUSSION 

Z. jujuba is an important medicinal plant. It is used for various nutrition and traditional medicine 

for human ailment. These facts arrived by trial and their importance became obvious. The 

antimicrobial action of this plants have been attributed to the presence of certain phytochemicals 

constituents (Ogbeba et al., 2017). Components like alkaloid, flavonoid, terpenoid, tannins phenols 

and cardiac glycoside were detected from both the leaves and stem bark extract of Z. jujuba.  

The The result of susceptibility of bacterial isolates to leaves and stem bark extracts of Z. jujuba 

were comparable to ciprofloxacin (positive standard) which highlighted the possibility of using 

the Z. jujuba leaf as either an alternative or complementary antibacterial agent in order to minimize 

Bacterial 
isolate  

Leaves    Control 
(ciprofl
axin) 

Stem 
back 

    Control 
(ciproflaxin) 

            
 100mg

/ml 
50mg
/ml 

25m
g/ml 

12.5m
g/ml 

  100m
g/ml 

50m
g/ml 

25m
g/ml 

125
mg 

 

S. 
aureu
s 

23 20 15 10 24  23 20 16 15 24 

E. coli 22 20 18 10 23  22 20 16 10 23 
Bacill
us 

23 20 15 10 24  23 20 16 10 24 

Salmo
nella 

22 20 18 10 23  22 20 18 10 23 
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the issue of bacterial wound infection to whom are resistant to the antibiotic.  The variation in 

susceptibility of isolates to varied concentrations may be due to the differences in the cell walls of 

the bacteria where Staphylococcus aureus and Bacillus being a Gram positive bacteria with no 

lipopolysaccharides tend to allow diffusion of the active components, whereas E. coli and 

salmonella being Gram negative bacteria possess lipopolysaccharides that might have prevented 

penetration of active components of extracts. The S. aureus and Bacillus showed higher 

susceptibility than E. coli and salmonella. which may be attributed to the fact that E. coli is usually 

resistant to most antibiotics due to permeability barriers afforded by its outer membrane that is 

composed of lipopolysaccharides. This was also in line with the work of Yahia et al. (2020), where 

higher zone of inhibition was observed on Gram positive bacteria compared to Gram negative 

bacteria. The presence of flavonoids in this research indicates that natural occurring phenolic 

compounds with beneficial effect in the human diet as antioxidant and neutralizing tree radicals.  

This is similar to the findings of Heung sung (2012). The antibacterial activity of the methanolic 

leaves and stem bark extract of Z. jujuba against E. coli, S. aureus, Bacillus and Salmonella at 

different concentrations were observed each. According to Maharrani et al., (2017) suggested that 

diameter of zone of inhibition were higher at 100mg/ml, 50mg/ml, and 25mg/ml for the leaves and 

stem bark respectively. This implies that the concentration and zones of inhibition thus have a 

direct relationship. The higher the zones of inhibition and vice versa which supports the findings 

of Bukar et al., (2015) and Gasham et al., (2017). 

The Minimum Inhibitory Concentration( MIC) shows that it inhibited the growth of E.coli, S. 

aureus, Bacillus and Salmonella at the concentration of 100mg/ml, 50mg/ml, 25mg/ml and 

12.5mg/ml while the Minimum Bactericidal Concentration (MBC) results show that the 

Bactericidal effect on the extract against the concentration of 6.25mg/ml which shows a very low 

turbidity.The Minimum Bactericidal Concentration (MBC) obtained shows that the leaves and 

stem bark  were very active at lower concentration against infected wound isolates tested for in 

this research which supported the work of Maharrani et al., (2017). The leaves extract was 

observed to have high stronger antimicrobial activity.  

CONCLUSION  

Ziziphus jujuba leaf and stem bark has high potent bioactive ingredients with significant 

antibacterial activity. The methanolic leaf and stem bark of the plant both contains alkaloids, 

flavonoids, terpenoids, tannins, phenols, cardiac glycosides and Anthraquinones. The results also 
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shows that the methanolic leaves and stem bark was effective against E.coli, S. aureus, Bacillus 

and Salmonella   signifying the antibacterial activity of the plant and found therefore be exploited 

as potential sources for the production of Orthodox drugs with therapeutic effect on the treatment 

of ailments caused by E.coli, S. aureus, Bacillus and Salmonella, also the use of plant extracts can 

be used as supportive therapy alongside the synthetic Orthodox drugs to treat these ailments. 

RECOMENDATIONS 

1. The methanolic extracts of Ziziphus jujuba can be recommended for treatment of different 

ailments such as diarrhea, vomiting, nausea, asthma, fever, urinary tract infection and wound 

infection. The leaf is recommended to use because of its stronger antimicrobial activity.  

2. Further research work should be carried out on the seed, root, and other parts of the plants to be 

able to ascertain which of these parts is more effective on a particular ailment.  
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 COMPARATIVE ANALYSIS OF NEUTRON/GAMMA DISCRIMINATION 

METHODS USING SCINTILLATORS 
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ABSTRACT 
 
Neutron spectrometry utilizing scintillation detectors has become increasingly popular 
for various applications, including non-proliferation and medical imaging. These 
detectors are highly efficient at detecting neutrons across a range of energies, and their 
relative affordability and simple design make them easy to maintain and operate. 
However, distinguishing neutrons from accompanying gamma rays presents a significant 
challenge. Neutron-gamma discrimination in mixed radiation fields is particularly 
difficult with organic scintillators. To address this, various techniques have been 
proposed to differentiate neutrons from gamma radiation. This work reviews neutron-
gamma discrimination methods using different types of organic scintillators and 
compares these methods based on their accuracy and the type of detector used. 
Additionally, potential recommendations for the research community are provided. 

Keywords: Neutron-gamma discrimination, Machine learning, Pulse Shape 
discrimination, Scintillation detectors 
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ABSTRACT 

The pollution of water, including salt and fresh one becomes an emergency problems. The 
pollutants come from different sources and have various characteristics, starting from industry 
and fertilizers used in agriculture and sewage related to human living other sources. Diverse 
sources of pollution require a comprehensive approach to water purification. One possible 
approach may be the use of appropriate sorbents. Currently, one of the most promising materials 
is zeolites. This is because they can come from various sources, including waste raw materials 
such as fly ash, and therefore allow for the use of a circular economy approach. Moreover, these 
materials can be modified, which enables their selective use for selected types of pollutants. 
Eventually, these materials are economically viable options. The main aim of the article is to 
present the possible solution against water pollution based on zeolite materials and analyze it. 
Today on the market there are some water treatment systems that counteract the water pollution 
process, but most of them have significant disadvantages connected mainly with the negative 
impact on environmental aspects and high price. Due to this, a new solution for water treatment 
systems counteracting the deterioration of their quality is required.  

Keywords: zeolite, sorption materials, water treatment 
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ABSTRACT 
 
This study presents a didactic exploration of chemical laws and chemical theories, highlighting 
their respective definitions, properties, and significance. It addresses the fundamental 
distinctions between chemical laws, which are grounded in empirical observations, and 
chemical theories, which revolve around explanatory models. The emphasis is placed on the 
interaction and complementarity between these two concepts through concrete examples, 
illustrating how they mutually reinforce each other to advance scientific research and enhance 
the understanding of chemical phenomena. 
 
Keywords: chemical laws, chemical theories, scientific research. 
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ABSTRACT 

                                                                   
Urban flooding has become a recurrent issue in many cities, with indiscriminate solid 
waste disposal being a significant contributing factor. Flooding in developing countries is 
driven by multiple factors, such as uncontrolled population growth, insufficient 
preparedness, lack of political commitment, intense rainfall, construction on waterways, 
rising sea levels, soil moisture conditions, and dam operations, especially in border areas. 
This study investigates the impact of unregulated waste management practices on the 
incidence of flooding in Kaduna Metropolis. By analyzing waste disposal patterns and 
their relationship to drainage blockages and flood occurrences, the study aims to highlight 
the role of improper waste handling in exacerbating flood risks. Data was collected 
through field surveys, observations, and interviews with local residents and municipal 
officials. The findings reveal a strong correlation between indiscriminate waste dumping 
in drainage systems and increased flood frequency, particularly during the rainy season. 
Recommendations are made for improved waste management policies, public awareness 
campaigns, and infrastructural improvements to mitigate urban flooding risks in the area. 
 
Keywords: Urban flooding, Waste management, Drainage blockage, Kaduna Metropolis, 
Flood risk, Environmental impact, Flood mitigation 
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 ABSTRACT 

Nanotechnology has emerged as a vital field, particularly in synthesizing nanoparticles. Silver 
nanoparticles (AgNPs) are recognized for their strong antimicrobial properties against various 
pathogens, including Staphylococcus aureus and Escherichia coli, due to their small size and 
high surface area. Green synthesis using plant extracts offers an eco-friendly alternative . The 
rise of multidrug-resistant bacteria underscores the urgent need for new antimicrobial agents. 
This study investigates the antimicrobial activities of Dryopteris cristata Ag-NPs against S. 
aureus and E. coli, employing antimicrobial susceptibility testing (AST), minimum inhibitory 
concentration (MIC), and minimum bactericidal concentration (MBC) assessments, along with 
nanoparticle characterization. The antimicrobial activity of Dryopteris cristata silver 
nanoparticles (DC-AgNPs) was evaluated using clinical isolates of Escherichia coli and 
Staphylococcus aureus
CFU/mL) and tested via a modified agar-well diffusion method. The minimum inhibitory 
concentration (MIC) and minimum bactericidal concentration (MBC) were determined using 
broth microdilution and sub-culturing methods, respectively. Characterization of the 
nanoparticles was conducted using UV-Vis spectroscopy, X-ray diffraction (XRD), Fourier-
transform infrared spectroscopy (FTIR), and scanning electron microscopy (SEM). Dryopteris 
cristata was identified as the plant used to synthesize silver nanoparticles (DC-AgNPs). 
Phytochemical screening revealed the presence of tannins, flavonoids, glycosides, and 
phenolics. The AgNPs were synthesized by adding the aqueous extract to silver nitrate, 
resulting in a color change. Characterization via UV-Vis spectrophotometry confirmed 
nanoparticle formation. Antimicrobial testing showed that DC-AgNPs effectively inhibited 
Staphylococcus aureus and Escherichia coli, with minimum inhibitory concentrations of 125 
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ABSTRACT 

The analysis of human motion has become pivotal in fields such as healthcare, security, and 
human-computer interaction, where detecting abnormal actions is critical. Abnormal actions, 
ranging from medical emergencies to security risks, can be identified by analyzing deviations 
in typical motion patterns. Leveraging computer vision and deep learning, modern systems 
can track and model human movement, distinguishing between normal and irregular 
behaviors with high accuracy. These systems enable real-time detection of abnormal 
activities such as falls, aggressive gestures, or unusual walking patterns. The integration of 
artificial intelligence (AI) has transformed the landscape of motion analysis, enhancing the 
precision and efficiency of detecting complex or subtle abnormalities in diverse 
environments. This paper reviews the methodologies, challenges, and breakthroughs in 
motion analysis, focusing on the role of AI and deep learning models in advancing the 
detection of abnormal human actions. Robust motion analysis systems are shown to be 
invaluable in enhancing safety, improving healthcare outcomes, and augmenting human 
interaction experiences. 

Keywords  Human motion analysis, Abnormal action detection, Computer vision, Deep 
learning, Artificial intelligence (AI). 

 

ATLAS 13th 
INTERNATIONAL CONGRESS ON ADVANCED SCIENTIFIC STUDIES AND INTERDISCIPLINARY RESEARCH

Proceedings Book Page 118 www.atlasconference.org
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ABSTRACT 
 
Recently we have studied complex formation of bioactive ligands and guanine 
quadruplexes, which may be related to ligand anticancer activity. For the purpose we 
have -quadruplexes and have assumed that ligands 
should be involved in stacking interactions to form the complexes in question. [1] Using 
a series of known active molecules, anticancer antibiotics or synthesized specifically for 
the purpose, we find computed DFT affinities of ligands to G4 have positive correlations 
with experimentally observed  activities. [2] 

 

So far, we have not found more QSA relationships for G4 stabilization affinities and 
biomedical behavior. Therefore, we have tested a more detailed computational 
description of ligand  G4 interactions aiming at a more general understanding of 
involved quadruplet interaction breakdown. This additionally involves conformational 
variability of ligands and sugar-phosphate chains in now increased models of G4 ligand 
interactions. [3] Problems with structure activity relationships are related to bidirectional 
effects of G-quartet stabilization and overall quadruplex conformation on regulatory 
effects over transfer of genetic information.  
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ABSTRACT 

Rapid and accurate detection of cardiac diseases, particularly myocardial infarction, is crucial 

for timely intervention and improved patient outcomes. Troponin-I is a highly specific 

biomarker for myocardial injury, and its detection in serum has become the gold standard for 

diagnosing cardiac events. Gold nanoparticles (AuNPs) were functionalized with antibodies 

specific to Troponin-I, leveraging their high surface area and optical properties for enhanced 

signal transduction through localized surface plasmon resonance (LSPR). The biosensor was 

optimized for stability, sensitivity, and specificity under physiological conditions. It is 

confirmed that the AuNP-based kits can detect Trop-I at low concentrations with rapid response 

times comparable to or exceeding current commercial assays. Additionally, the AuNP-based 

system offers potential as a point-of-care diagnostic tool, enabling early detection and risk 

stratification in acute coronary syndromes (ACS). This AuNP-based assay offers significant 

potential as a point-of-care diagnostic tool for early cardiac disease detection, offering 

advantages in speed, sensitivity, and scalability over conventional immunoassays 

Keywords: Troponin-I, Gold nanoparticles (AuNP), Acute coronary syndromes, Cardiac 

disease. 

 

ATLAS 13th 
INTERNATIONAL CONGRESS ON ADVANCED SCIENTIFIC STUDIES AND INTERDISCIPLINARY RESEARCH

Proceedings Book Page 120 www.atlasconference.org



EFFECTIVE USE OF COCONUT AND EGG SHELL BLENDS AS LOW-COST 

ADSORBENTS FOR REMOVING CHROMIUM AND LEAD FROM TEXTILE 

WASTEWATER 

Suleiman Zuleihat Ozohu1 

1 Chemical Engineering Department, Ahmadu Bello University Zaria, Nigeria. 

Ado A. Datti1 

1 Chemical Engineering Department, Ahmadu Bello University Zaria, Nigeria. 

*Kazeem Ibraheem Ajadi1 

1 Chemical Engineering Department, Ahmadu Bello University Zaria, Nigeria. 

ORCID ID: HTTP://ORCID.ORG/0000-0002-2474-881X 

Bakare Abdulakeem Oyesode1 

1 Chemical Engineering Department, Ahmadu Bello University Zaria, Nigeria. 

Aliyu Nana Aisha1 

1 Chemical Engineering Department, Ahmadu Bello University Zaria, Nigeria. 

 

ABSTRACT 

Industrial activities that consume water produce wastewater as a byproduct of processing, which 
introduces various contaminants such as heavy metals into nearby water bodies, stressing different 
ecosystems both directly and indirectly. Chromium (Cr) and lead (Pb) are heavy metal 
contaminants found in textile wastewater that are extremely harmful to the health of plants, 
animals, and humans. These heavy metals can be removed in significant amounts using standard 
physicochemical and biological processes. The work's goal is to reduce Cr (VI) and lead (Pb) in 
textile wastewater using a natural adsorbent made from a coconut and eggshell blend. Several 
processes were used to prepare the coconut and eggshell adsorbents, including boiling, drying, 

precipitation, and filtering. The 
adsorption experiment demonstrates that a 2g adsorbent dosage applied over a 2-hour period 
produced the highest Cr (VI) removal and adsorption capacity, at 97.23% and 0.945mg/L, 
respectively, using AAS analysis. According to the findings of this study, eggshells could be an 
effective natural adsorbent for reducing heavy metal pollution, particularly Cr(VI) in water. 
 
Keywords: Chromium, lead, adsorbents, textile wastewater, pollution, environment 
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QURULMASI

GREEN HORIZONS: REBUILDING LOGISTICS FOR A SUSTAINABLE FUTURE 

L mli  

Az  

 

Az qab t qabiliyy
 t sirl ri azaltmaq m qs chizat Z edilm si 

(GSCM) t l rini q bul etm sind  ks olunur.  eko-texnoloji innovasiyalarda 
ir lil r ld   k enerjisi kimi b rpa olunan enerji m nb l rini logistik 
m   q na t ed n 

elektrik v  hibrid avtomobill ri t lav , r q msal transformasiya 
d  

 m r
istifad  olunur 

Az aliyy rpa olunan enerjiy  v  
m rk zl  ed n v  

qliyyat sisteml ri enerji s m r  
sidir. 

Bundan lav , Az rbaycan avtomobil n  
mir yolu v  d rmay l r qoyur. 

Bu s yl r Az
sini v  nims nilm sini t n beyn lxalq m

d st kl nir. 

l ri inteqrasiya ed r k, Az tl rin x rcl r  q na t, artan 
s m r lilik v  bazar r qab t qabiliyy l c y  baxaraq, 
Az r
h ll ndirm yi v  beyn lxalq t r ndirm  

Az sind  s yl ri n n vi t chizat z ncirinin idar  
edilm sind n k    birl n h rt r fli 

hat   sind  
d y r z ncirind  sistemli d r t l b edir. Bu m qs dl  Az traf 

 t sirini h miyy tli d r c d   
m rk zl
m rk zl  k kimi b rpa olunan enerji m nb l ri il  t chiz edilir v  enerji 

 
B rpa olunmayan enerji m nb l rind    
Az rbaycan n inki karbon izl m d  iqlim d    qlobal 
s yl r  sini verir. 
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r: rpa olunan enerji,
t chizat z ncirinin idar edilm si (GSCM), Az

 

ABSTRACT 

Azerbaijan's commitment to sustainable logistics is reflected in its adoption of Green Supply 
Chain Management (GSCM) practices, which aim to reduce environmental impacts while 
increasing business competitiveness. The country has made strides in eco-technological 
innovation, integrating renewable energy sources such as solar and wind power into its logistics 
operations and promoting energy-efficient electric and hybrid vehicles to reduce carbon 
emissions. In addition, digital transformation technologies, including the Internet of Things 
(IoT) and big data analytics, are being used to optimize logistics, reduce fuel consumption and 
improve route efficiency 

Azerbaijan's sustainable energy action plan emphasizes its commitment to renewable energy 
and the development of green logistics hubs. Intelligent transportation systems that manage 
traffic flow and reduce congestion are an important part of this strategy, further increasing 
energy efficiency and reducing greenhouse gas emissions. 

In addition, Azerbaijan is investing heavily in rail and marine infrastructure to move away from 
road transport and reduce emissions and environmental degradation. These efforts are 
supported by international collaborations that align Azerbaijan's logistics sector with global 
environmental standards, promote knowledge sharing and technology adoption. 

By integrating sustainable practices, Azerbaijani companies improve their business 
performance through cost savings, increased efficiency and market competitiveness. Looking 
ahead, Azerbaijan plans to expand green logistics solutions and strengthen international 
partnerships, positioning itself as a leader in sustainable transportation in the region. 

 

Azerbaijan's sustainable logistics efforts go beyond traditional supply chain management and 
include a comprehensive approach that incorporates environmental, social and economic 
dimensions. The country understands that achieving sustainability in logistics requires systemic 
changes throughout the value chain. For this purpose, green logistics hubs are being developed 
in Azerbaijan, which act as centralized hubs for the consolidation and distribution of goods that 
significantly reduce the environmental impact of transportation. These centers are powered by 
renewable energy sources such as solar and wind and have advanced logistics technologies that 
minimize energy consumption and waste. By reducing dependence on non-renewable energy 
sources and transitioning to green energy, Azerbaijan not only reduces its carbon footprint, but 
also contributes to global efforts to combat climate change. 

 

Keywords: Sustainable logistics, green technologies, renewable energy, ecological footprint, 
green supply chain management (GSCM), Azerbaijan logistics 
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G  

 rl  - iqlim d
nm si v  nm  il  nayel r m n 

qiym tl ndirm y  m cbur olurlar. Bu yenid n qiym tl ndirm d  l b ed n 
n v  

h miyy tli d r c d  
t l ri q bul etm urada biz qlobal v  milli s yl rd n, o 

d n Az ld  edil n fikirl rl  
m qs dl rin  cavab verm k v  onun  t  
yenid c . 

 

 hat  ed
xmin n 7%-ni t ks riyy ti n

si v  saxlama v  l
lav , e-ticar rin  artan t r r k, biznesl rin 

l m y  
 s b b olub. 

T kc  avtomobil yolu il   xmin n 72%-ni 
t  edilm si, 

 l b olunan enerji say sind  anbar t s
 h miyy tli t rir. Bundan lav , bird f

nm y  d niz ekosisteml rinin z d l nm sin   
verir. 

Az  liyi 

Az rbaycan biznesin r qab t qabiliyy n  t sirl ri azaltmaq m qs di 
chizat Z edilm si (GSCM) t l rini t tbiq etm kl  

sind   logistik m  
k enerjisi kimi b rpa olunan enerji m nb l rini daxil ed r k, eko-texnoloji innovasiyalarda 

qliyyat sektorunun karbon izini azaltmaqla enerjiy  
q na t ed n elektrik v  hibrid avtomobill rin t viqi il  d st kl nir. 

 

 

 

R q d  
veril nl b k l
azaltmaq v  m r  istifad  olunur. Bu d qliyyat 

 etm  enerji s m r
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 intellektual n qliyyat sisteml n Az
aliyy lir. Bu t r t kc

minimuma endirmir, h m d  Az rbaycan biznesl rinin r qab t qabiliyy  

 

ye -  karbon 
l b ed

kild  tl r daha s rt qaydalar t tbiq edir v  
biznesl m qs dl rin  nilir. 

 ekoloji c h td n t miz m hsullara t l
 t sirl ri bar d   tl rd n t

z ncirl rind  l r t tbiq etm l yirl
nims y ssis l m d  

g l c k t nziml m  d rin  riay t etm kl  v  enerji s m r liliyi il  laq li x rcl r  
q na td tli r qab ri ld  edirl r. 

 

l c  

 miz t l ri v  
t chizat z  m l
sah l rin   

qliyyat 

N qliyyat logistika il   ver ndir v  s nayenin bu aspektinin 
qs dl rin  

n qliyyat vasit l  bioyanacaq v  sintetik 
tl nir. Tesla v  tl r 

elektrik n ll rin  s rmay  qoyurlar, hidrogenl  y n n qliyyat vasit l ri is  uzun 
m saf l r  dqiq edilir. 

Az rbaycanda elektrik v  rmay l qliyyata 
sidir. Bundan lav  avtomobil n

mir yolu v  d niz infrastrukturuna f kild  s rmay  qoyur. Daha 
 

minimuma endirm  kritik bir vasit  yl r Az
karbon izl rini azaltmaq v  qliyyat h ll rini t iq etm  tli 
vizyonu il  -   

 

n n vi olaraq enerji tutumlu anbarlar enerjiy  q na t ed n texnologiyalardan istifad  etm kl  
rk zl r   ri 

h miyy tli d r c d  azalda bil r. LEED (Enerji v  
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g lir v minimum t sirl tikilm sini t min edir.

Az  k kimi b rpa olunan enerji m nb l rind
rk zl si v  

m rk zl r kimi xidm t edir, n  t sirini k kild  
 

 edilir v  bu m rk zl ri Az
t m  

Dair vi T chizat Z ncirl ri 

n n vi logistika x tti modeli izl yir - istehsal et, istifad  et v  at. Bununla bel , dair vi 
 krar istifad  

t  t mirini idar  ed n t rs logistika, IKEA v  tl rin istifad  
ri p rak nd  

sah l rd   

z r  alaraq m - mirini, t krar istifad sini v  t krar 
- m hsulun h rini uzatmaq v   t sirini 

liyi onun bu dair vi iqtisadiyyat prinsipl rini q bul etm k v  qlobal 
yl rin   verm  min edir. 

Eko-  

r il milyardlarla bird f  logistika 
sah sind  rind n biridir. Bu problemi h ll etm tl r 

n plastikl r, t  t krar istifad  edil  bil n 
qablar kimi ekoloji c h td n t t edirl

kc   fayda vermir, h m d  kisini v  h cmini 
rcl  

Qorumadan daha az material t l b ed ll ri 
d  tl n d  toplu mallar 

 

 

 

 

Veril nl r  saslanan Logistika 

rk
 tl r  

anbar enerjisinin idar  edilm sin  q d r t ncirinin h r m rh l sini izl m y  v  
 emissiyalar 
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tl r   t sirl rini minimuma endir n 
rarlar q bul etm y imkan verir.

Az m  nl r 
 etm  idar  ed  bil c l 

sidir. Az tl ri real vaxt m  etm kl  
yanacaq s m r  r. 

 

l c yi 

qab t qabiliyy tinin  n, logistika sektoru 
y  davam etm lidir. Az l rind  liderlik ed n 

l l h miyy tli iqtisadi v  ekoloji 
faydalar ver  bil qliyyat, b rpa olunan enerji il  y  

si vasit sil  Az
sah si . 

 

m qs dl r  tl  traf 
bulunu t k v  s nayel

t l  nims m kl  tl r 
min etm kl   ver  

bil rl r. 

N tic  

tin olsa da, innovasiyalar v   t t sir 
 vi t chizat z ncirl ri, ekoloji 

c h td n t  m lumatlara saslanan h ll ri q bul etm kl , logistika s nayesi 
 

oynaya bil r. Az rpa olunan enerji v  r q msal texnologiyalara s rmay si 
vasit sil  tl b k l rin  nec  
inteqrasiya ed  bil c yin  dair plan sdiql yir.                       
v  indi h r k t etm  
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EASTERN CONCEPTUALISATION: ALIM GASIMOV AND MUGHAM 

L mli  

Az rbaycan Milli Elml  s n   

 

M qal  Az d ni irsinin h  t dqiqi 

kk tinlikl Bu probleml

rinin v  fundamental t nilm sin  d  

Tarix rq v  Q rb m d niyy t sisteml d niyy

 m d ni t r b b 

Burada h rq konseptualizminin d rk 

edilm rt r fli t  d r c d   

 rasional v  irrasional- rq rakursundan baxsaq, r

d qiqlik v   is   v  d rin m

Qeyd ed k  ideoloji m hdudiyy tl

irrasional, metafizik t r fl sin  g

Az qillik ld  etdikd nin qlobal s hn y  d ni 

irsinin daha d rind nilm sin  sas fiqur Alim 

.T n n vi s n rh ed r k onu 

rinlik v  m na il  t qdim edir. 

Yeni metodologiyaya sas n dqiqin  f ls  kil r k, onun d rin  

n tic l r ld  etm n t dqiq edilm

llif  Q rbin t sirinin  Az rbaycan m d niyy tin  yenilikl r g tirm kl  

yy n n n l rin d  itirilm sin  s b b olan t sirin  d  toxunur. M qal   Alim 

t yetirm kl  onun b nz rsiz  Az

musiqi irsin  nec  yeni n f s verdiyini ortaya qoyur v   m n n vi, h m d  

 aspektl  

nd s , d r sah l r  

d  t tbiq oluna bil r. Bu f nl - dqiq edils  d , m qal d  

rq m d ni n n l sas 
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Qeyd ed k ki rbaycan ad t- n n l rini b rpa etm kl

l bl r  m 

Az , h m d  n t al mind  davam ed

ls fi d rinliyi v  mistik elementl ri onun sl h miyy tini d rk 

etm yati h miyy t k sb edir. N tic   c  

deyil, Az rbaycan m d niyy  -  olan h yat t rzidir. 

r: , rq v  Q rb m d niyy ti, , rq 

konseptualizmi, n n . 

ABSTRACT 

The article explores the complex challenges faced in researching mugham performance, a 

vital aspect of Azerbaijan's national cultural heritage. These problems are not limited to 

performance, but also apply to the study of the deep roots and fundamental manifestations 

of mugham. Historically, Eastern and Western cultural systems have played an important 

role in the development of world culture. The synthesis of these two systems has led to new 

waves of social and cultural progress. It emphasizes how important understanding the 

nuances of both systems, especially Eastern conceptualism, is to a comprehensive study of 

mugham. 

If we look at the duality of human consciousness - rational and irrational - from the Eastern 

point of view, rationality is related to precision and order, while irrational thinking refers 

to inner wisdom and the search for deep meanings. It should be noted that during the Soviet 

period, ideological restrictions led to a superficial understanding of mugham without 

investigating its irrational and metaphysical aspects. However, after the independence of 

Azerbaijan, the country's appearance on the global stage made it possible for its cultural 

heritage to be studied more deeply. The main figure in this transformation is Alim Gasimov. 

The well-known mugham performer reinterprets the traditional art form and presents it to 

modern audiences with new depth and meaning. 

According to the new methodology, a philosophical approach to the study of mugham is 

put forward, and it is emphasized that it should be studied from an Eastern perspective in 

order to achieve deep results. The author touches on the influence of the West, which not 

only brings innovations to Azerbaijani culture, but also causes the loss of certain 

traditions.Focusing on Alim Gasimov's work, the article reveals how his unique 

ATLAS 13th 
INTERNATIONAL CONGRESS ON ADVANCED SCIENTIFIC STUDIES AND INTERDISCIPLINARY RESEARCH

Proceedings Book Page 130 www.atlasconference.org



performance breathed new life into Azerbaijan's oral musical heritage and highlights both 

traditional and modern aspects of mugham. 

Mugham's conceptual framework can be applied to other areas such as carpet weaving, 

geometry, and numerical patterns. Although these disciplines are often studied separately, 

the article takes a methodological approach that unites them under the broader umbrella of 

Eastern cultural traditions. 

It should be noted that Alim Gasimov not only restored Azerbaijani traditions, but also 

contributed to their development in accordance with modern requirements. His work 

demonstrates the ongoing relevance of mugham both in Azerbaijan's national identity and 

in the wider art world. Mugham's philosophical depth and mystical elements are vital to 

understanding its true significance. As a result, mugham is not just a type of music, but a 

way of life intertwined with the existence of Azerbaijani culture. 

Key words: Mugham performance, Eastern and Western culture, Alim Gasimov, Eastern 

conceptualism, tradition. 

G  

 d niyy tinin v  m n rkib hiss si 

olub. Bel  z ngin m d ni irsl rd n biri d  Az n n ri 

srl r  ls f , din v  m n

melodiya, ritm v  kk n m

m xsus t fsiri t kc  

Az narda da diqq ti c lb edib. 

Az rbaycan musiqi tarixind  c  m 

d   s rt qanunlar vasit sil  hissl l ri v  

. bi rin 

laq ni kk b melodik n vi s yah rh 

olunur. 

Xan nd , musiqi vasit si il  dinl yicil ri m n vi t f  harmoniya al min  aparan 

b l sini improvizasiya elementi t

rind n d rk etm yi v  emosional intuisiya t l b edir. 

 yenilik 
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n n

m d  yicil s verm -

ci ild  h rind   maraq 

nm y   tezlikl  t krarolunmaz s si v   d rin 

emosional t fsiri il   

Alim tl rind n biri d  n n vi elementl rini 

 bilm

  d  f kild  t l

 sind  

kc  arxaik s n m d  yicil rl  t 

qura bil n bir janr kimi t qdim ed   

ri 

M qal d  Az d ni irsinin h

t kk b probleml r t kc  

m d  rinin, fundamental t rinin 

nilm si il  rq v  Q rb m d niyy t sisteml d niyy tinin 

 m d ni t r qqinin yeni 

b rt r fli t n d  rq 

rk edilm sinin n  q d  

g  - rasional v  irrasional - -n z rind n n z r 

qiqlik v  nizam-intizamla laq l ndirilir, irrasional t f  daxili 

 v  d rin m  ideoloji 

m hdudiyy tl  metafizik t r fl

sin  s b b olub.Lakin Az qillik ld  etdikd

s hn sin  d ni irsinin daha d rind nilm sin  imkan y  

Bu transformasiyada n n vi s n t 

r rinlik v  m na il  t qdim edir. 

ls  

Yeni metodologiyaya sas dqiqin  f ls  d rin 

n tic l r ld  etm

Burada xan nd , Az rbaycan m d niyy tin  yenilikl r g tirm kl  
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yy n ad t- n n l rin d itirilm sin s b b olan Q rbin t sirin toxunur.Alim 

saslanan m qal d  onun b nz

musiqi irsin  nec  yeni n f m n n vi, h m d  

aspektl  

nd s  v  r sah l r  d  

k olar.Bu f nl dqiq edils  d , m qal d  rq m d ni 

n n l  

n n  v  -ci srd   

n ti n n vi Az rbaycan m d niyy ti il  hn si 

 ri h m Az rbaycanda, h m d  onun 

m sind  

WOMAD v  

-Yo Ma v  r il  m  

n vi mahiyy tini 

qorumaq, eyni zamanda onu XXI yidir. 

M s l n, b tl rd n v  s s effektl rind n istifad  edir ki, bu da 

n n  v  r   

sas prinsipl rin  - improvizasiyaya, daxili d rinliy  v  m n

 

Alim - n d niyy t v  

n, d dim 

n n d

 qiym tl ndirm k olar. 

tl rind n biri onun m n viyyatla d

vaxt daxili h qiq   n n si il  laq l ndirilir. 

 ritml bul etm

v  dinl yiciy  m n vi maarifl nm  v ziyy tin  

h k t kc  

deyil, h m d  rind n ifad  etm n l b edir. 
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y r k musiqinin ruhun n d l rin nec daxili 

lm y   bil rsiniz. Onun s sind  t kc  q dim ad t- n n l ri 

deyil, h m d  m n klikl r  v  daxili harmoniyaya olan ist  bil rsiniz. 

N tic  

rbaycan ad t- n n l rini b rpa etm kl  l bl r  

sini verib. Onun s rl m Az

kimliyind , h m d  n t al mind  

f ls fi d rinliyi v  mistik elementl ri onun sl m rk etm yati h miyy t 

k c  rbaycan m d niyy  -

 olan h yat t rzidir. 

Bel likl , d rin m n vi-f ls fi m raitd  

sind  yeni n f s alan m d ni irsin t rkib hiss sidir. 
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ABSTRACT 

Recently, in calcareous soils, the application of iron nanomaterials as a suitable substitute for iron 
chelates fertilizer has received special attention due to their unique characteristics, including size, 
surface area, and morphology. For this purpose, the green iron nanoparticles that synthesis using
green tea (GNPs), Shirazi thyme (TNPs), walnut green hull (WNPs), and pistachio green hull 
(PNPs) extracts were applied as a source of Fe fertilizer. To investigate the Fe availability FeSO4, 
Fe-EDDHA and green iron nanomaterials is mixed with 200 g soil at 10 mg Fe kg-1 soil and 
incubated at 23 5 months. At the end of incubation period, the 
soil available Fe was determined using 0.005 mol L-1 DTPA (containing 0.1 mol L-1 
triethanolamine and 0.01 mol L-1 CaCl2). The results showed that available Fe in the soils treated 
with Fe-EDDHA, GNPs, TNPs, WNPs, and PNPs was 5.2, 5, 3.0, 3.3, and 2.4 times, respectively, 
higher than that in the FeSO4 treatment. Although  the highest amount of Fe availability was 
observed in Fe-EDDHA treatment, there is no significant difference between Fe-EDDHA and 
GNPs. It seems that Fe NPs (especially GNPs) might be an inexpensive substitute for the regular 
Fe-chelate fertilizers in calcareous soils. 
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Abstract 

          

  This study focuses on the product development of a cost-effective and 
sustainable process for creating Ube Energy Bars, incorporating purple yam (ube) as 
a key ingredient. The primary objectives are to maintain a desirable taste, texture, and 
nutritional profile in the bars. The research specifically addresses the needs of students 
and athletes at Cavite State University - Carmona Campus, aiming to provide an 
innovative and healthy snack option. 
          This study contains two formulations and it undergone the sensory evaluation 
test with the help of the 12 trained panels. The product was evaluated using the 9-
point hedonic scale. To assess the product's sensory attributes, a Completely 
Randomized Design (CRD) method was employed, involving 50 respondents using 
the most preferred formulation. The findings from the sensory evaluation test revealed 
an impressive overall acceptability score of 8.5, categorizing the Ube Energy Bar as 
"like very much." The T-test conducted by the researchers resulting to the comparable 
overall quality of both formulations of Ube Energy Bar suggests no significant 
differences, leading to the acceptance of the null hypothesis (H0). 
          Based on the findings of the nutrition information of Ube Energy Bar, it was 
formulated to be a potent source of energy, offering a balanced combination of 
carbohydrates, protein, and contains good fats. It has a significant source of dietary 
fiber, calcium, potassium, and iron. This study signifies a successful integration of 
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nutritional elements into a snack bar, demonstrating its potential as an efficient and 
well-received energy-boosting option. The positive sensory evaluation results suggest 
that the Ube Energy Bar has the potential to be a popular and enjoyable choice among 
the target demographic, contributing to the overall well-being and nutritional needs of 
the community. 
 
Keywords:  Energy bar, Product Development, ube (Dioscorea alata) 
 
 

Introduction 

 

Globally, the convenience food demand is growing faster due to changes in 
social and economic patters, increased expenditure on food and beverage, awareness 
about healthy foods, changes in meal patterns and existing food habits, and the desire 
to taste new products. (Fonterra, 2018). The energy bar market has witnessed 
significant growth in recent years, driven by the increasing health consciousness 
among consumers and their preference for convenient, on-the-go nutrition.   
          The growing concern for health and fitness has raised consumer demand for 

energy source, meal replacement bars for increased muscle mass and weight 
management. An immense range of food products helps improve cognition ability, 
enhance physical output and muscular performance, increase endurance, and much 
more. (Jabeen et al., 2021). 
          Energy Bars market in Philippines registered a positive compound annual 
growth rate (CAGR) of 4.67% during the period 2012 to 2017 with a sales value of 
PHP 236.54 million in 2017, an increase of 4.43% over 2016. The market achieved 
its strongest performance in 2015, when it grew by 4.82% over its previous year and 
its weakest performance in 2017, when it increased by 4.43% over 2016. 
 

Materials and Methods  

 

researchers seek another way on developing a local energy bar using purple yam as 
their source of nutrients and serves as the main flavor and binding agent with the use 
of nuts and other ingredients that their consumer will need and serves as their standard 
to derived to their product of local energy bar. The researchers find a way on how they 
will keep it packed with health and energy benefits.   

Experimental research design is a framework of protocols and procedures 
created to conduct experimental research with a scientific approach using two sets of 
variables. Herein, the first set of variables acts as a constant, used to measure the 
differences of the second set. 

 The experimental method is highly appropriate for this study because it allows 
to establish a cause-and-effect relationship between consuming purple yam energy 
bars and any observed health benefits. By randomly assigning participants to the 
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treatment and control groups, it can control for other factors that might influence the 
results, ensuring that any differences to observe are likely due to the purple yam 
energy bars. In addition, the experimental method can also help to understand the 
dosage effect. For instance, we can design the experiment to test different amounts of 
purple yam energy bars consumption to see if there's a certain threshold where the 
health benefits start to manifest. 
 
Table 1.  Purple Yam Energy Bar 

Ingredients 
 

Control 
 

F1 
75 - 25 

F2 
50 - 50 

Purple Yam Jam - 97.5 g 65 g 
Peanut Butter 130 g 32.5 g 65 g 
Almonds 110 g 110 g 110 g 
Pumpkin Seeds 20 g 20 g 20 g 
Walnuts 110 g 110 g 110 g 
Rolled Oats 135 g 135 g 135 g 
Vanilla Extract 2 tsp 2 tsp 2 tsp 
Honey 85 g 85 g 85 g 
Salt Pinch Pinch Pinch 

Data gathering Procedure and Process Flow  

          Purple yam energy bar is a combination of nutty ingredients such as roasted 
almonds, walnuts, pumpkin seeds, rolled oats, peanut butter, vanilla, honey, and 
purple yam as the main ingredient. The researchers made the mixture of their own 
purple yam or ube halaya from scratch. First, it was boiled until soft and ready to 

sweetener such as coconut milk, evaporated and condensed milk. Roasting all the nuts, 
seeds, and oatmeal is done to prevent having a raw taste in the product. All the 
ingredients were incorporated together and it is baked for the first 10 minutes in 165 
degrees Celsius, then it is mixed again for it to be equally cooked. To form it into a 
specific energy bar, it must be pressed down firmly in a rectangular baking pan that is 
lined up with baking sheet so the mixture won't stick. The mixture was placed inside 
the oven again for another 20 minutes. After that it, must undergo quality testing to 
see if there are some gaps. Once it was chilled for certain time, the researchers proceed 
to the process of cutting and packaging it in a certain size that their target market 
needs. 
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Production Process 

Figure 1. Process in making Ube Energy Bar 

 
 
 
Table 2. Processing and specification of Purple Yam Energy Bar 

Process Specification 
Mise en Place Gather all the necessary ingredients such as purple yam, 

oats, nuts, pumpkin seeds, and sweeteners.  
Cooking of Ube Halaya 
 
 
Roasting of Nuts 

Peel, wash, and cook the purple yam until it is soft and 
easily smashable. Allow it to cool. 
To roast nuts, preheat the oven to 165 degrees Celsius. 
Place the nuts on a baking pan. Make sure the nuts are 
spread out evenly to allow for even roasting and roast 
the nuts for approximately 4 minutes. 

Mixing the Base Combine the cooked purple yam with oats and any other 
desired dry ingredients in a large mixing bowl. Add in 
sweeteners like honey or agave syrup for taste and 
binding. 

  
Forming the Bars 
 
 
 
 
 
Baking                                               

Press the mixture firmly into a rectangular or square pan 
lined with parchment paper to prevent sticking. Ensure 
the mixture is evenly spread and compacted to form the 
bars. 
 
To bake, start by preheating the oven to 165 degrees, 
Place the bar into oven and bake it for 10 minutes. After 
10 minutes return the bar back to the oven and continue 
baking for an additional 20 minutes at 165 degrees 
Celsius.  After a total baking time of 30 minutes, 
remove the dish from the oven and allow it to cool 
before serving or further preparation 

 
Cutting into Bars 
 
 

 
Once the mixture has set, remove it from the pan and 
cut it into individual bars of desired size and shape. 

Mise en 
Place

Cooking of 
Ube Halaya

Roasting of 
Nuts

Mixing Forming

Baking

Cutting

Packaging Quality 
Control

Distribution 
and Storage
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Packaging 
 
 
Quality Control 
 
 
 
 
Distribution and Storage 

Wrap each bar in appropriate packaging to maintain 
freshness and extend shelf life. Label the packaging 
with relevant product information, including 
ingredients, nutritional facts, and any other necessary 
details. 
Ensure the bars meet quality standards by conducting 
checks for taste, texture, and appearance. This step is 
crucial to maintain consistency and customer 
satisfaction. 
Store the packaged bars in appropriate conditions to 
preserve their freshness. Distribute them to retailers or 
consumers based on your distribution channels. 
 

 

Methods of Evaluation 
 

After the researchers derived to 
a preference testing to see what will be their chosen variable to present. Aside from 
considering the health and nutritional benefits of the food product that the researchers 
choose to make. They have been considering all the attributes like appearance, flavor, 
aroma, texture, mouthfeel, aftertaste, and overall. A preference test was conducted 
with the 12 trained panelists as part of the evaluation technique. The preference test 
is an important aspect of the study since it allows the researcher to get insightful 
information from the participants. The researchers create two variables: one with a 
code of 918 (75% purple yam and 25% peanut butter) and one with a code of 121 
(50% and 50%). These codes allowed the 12 trained panels to freely express their 
opinions on the two product variants, and the questionnaire employed a 9-point 
hedonic scale that represents the number 1 as dislike extremely while number 9 as like 
extremely remarks to assess the 12 expertise, acceptance, and preference of the Ube 
Energy Bars. The researchers conducted product testing by giving each of the 12 
panelists a 16-gram containing one bar of Ube Energy Bars while they analyzed the 
product by utilizing sensory assessment. 
 
Consumer Acceptability 

          The 50 respondents utilized the results of the preferred variable on the 12 
panels. The researchers used a method known as the Completely Randomized Design 
(CRD) for the 50 respondents to ensure a rigorous and objective assessment of the 
Pinoy Energy Bars sensory attributes. The goal of this study is to determine that there 
were no significant variations in the sensory ratings of students and athletes at Cavite 
State University - Carmona Campus, for appearance, scent, taste or flavor, texture, 
mouthfeel, aftertaste, and overall quality among the respondents. 
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Findings and Discussion 

Statement of the Problem no. 1: Developed Ube Energy Bar in terms of Appropriate 
Percentage per Ingredients 

 After the researchers derived from their chosen recipe guide for their product 
development, they started to conduct the process on deriving it. First, they prepare the 
ube halaya that will serve as one of the binders and the main flavor of the product. 
They boiled the purple yam or the Dioscorea alata until it was soft enough to be grated. 
After that, the researchers started to mix all the ingredients of ube halaya. Starting 
from sauteing some butter until it was melted the researchers started to add up the 
grated pieces of ube and let the purple yam absorb the flavors of butter before adding 
up some sweetened condensed milk and mix it until it was not too much watery and 
not too much thickened and all of the purple yam was well incorporated with the liquid 
ingredients. After finishing the process of making ube halaya, the researchers started 
to do the process of mise en place of other ingredients they started to bake allof the 

 
seed was baked at the oven for over 4 minutes and the rolled oats was baked for 5 
minutes at the temperature of 165 degree Celsius to ensure that all of the ingredients 
where safely cooked before incorporating it. After the baking process, the researchers 
started to weigh the ingredients such as almonds that has weight of 110 grams, walnuts 
that is composed of 110 grams, pumpkin seed with 20 grams, the rolled oats with 135 
grams before chopping it and adding it up.  

After the process of mise en place and roasting of the ingredients, they started 
to incorporate all of it. First, the researchers ensure that all of the liquid ingredients 
involve such as honey that is composed of 85 grams, peanut butter that has 65 grams, 
ube halaya that weighs 65g, and some vanilla extract that is composed of 2 teaspoon 
for additional flavor was well mixed and incorporated to each other before adding it 
to the dry ingredients that are composed of almonds, walnuts, pumpkin seed and rolled 
oats and balanced 
with some pinch of salt. After the process of mixing the researchers started to layer a 
parchment paper to their narrow-shaped baking pan and flatten their product and run 
it through the oven once again at the temperature of 165 degrees Celsius for the 
duration of 30 minutes to help the binding and sticking up of the ingredients together. 

it. 
 
 
Statement of the Problem 2: Acceptability of the Ube Energy Bar and set the gold 
standards using sensory evaluation 
 
 
Appearance  Color. Table 3 shows the results of the sensory evaluation test done 
with 12 trained panels to compare the acceptability of formulations 1 and 2 in terms 
of the color. The mean color acceptability score for formulation 1 is 8.33, while 
formulation 2 has a significantly lower mean score of 7.75.  
 
Formulation 1 was interpreted as like very much while formulation 2 is like 
moderately. These two formulations resulted with a T-test value of 1.8648 and 
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interpreted as no significant differences. Therefore, the decision states that it accepts 
the null hypothesis (H0). 
 
Appearance  Size. Table 3 compares the acceptability of formulations 1 and 2 based 
on their size. The mean score for formulation 1 is 8.33, indicating a high level of 
acceptance, while formulation 2 has a slightly lower mean of 8.25, both falling into 
the category of "like very much". Despite this, the T-test value of 0.5606 indicates no 
significant differences between the two formulations. As a result, accepting the null 
hypothesis (H0) indicates that there is no observable difference in acceptability of size 
between formulations 1 and 2. 
 
Appearance  Shape. Table 3 shows that formulation 1 appears to be more acceptable 
than formulation 2 in terms of shape. With a mean score of 7.65 for formulation 1 and 
7.58 for formulation 2, both falling within the "like moderately" interpretation, there 
is a slight preference for formulation 1. However, the T-test result of 0.6916 indicates 
no significant differences between the two formulations. As a result of this statistical 
analysis, the choice is to accept the null hypothesis (H0), which states that there is no 
significant difference in shape between the two formulations. 
 
 
Table 3: Sensory Attributes - Appearance 

Sensory 
Parameters 

APPEARANCE 

T-test 
Value 

Degree of 
Freedom 

Level of 
Significanc

e 

Interpretation Decision 

Color 1.8648 11 2.201 Without 
Significant 
Differences 

Accept H0 

Size 0.5606 11 2.201 Without 
Significant 
Differences 

Accept H0 

Shape 0.6916 11 2.201 Without 
Significant 
Differences 

Accept H0 

 

Sensory attributes of ube ebergy bar  Pinoy version in terms of aroma 
 
Aroma  Intensity. Table 4 presents a comparison of the acceptability of 
formulations 1 and 2 based on their shape. The mean results show that respondents 
evaluated formulation 1 higher, with a mean score of 8.16, than formulation 2, which 
obtained an average score of 8. Both scores fall into the "like very much" based on 
the hedonic scale. The T-test value of 0.4318 indicates no significant difference 
between the two formulations. Therefore, the decision states that it accepts the null 
hypothesis (H0). 
Aroma  Quality. Table 4 compares formulation 1 and formulation 2 based on quality 
assessment. The mean results show that formulation 1 had a average rating of 8.16 
than formulation 2, which scored 8.08. Both scores fall into the "like very much" 
category. The T-test value of 0.2898 indicates no significant differences between the 
two formulations. As a result, accepting the null hypothesis (H0) means that there is 
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no statistically significant difference in quality between formulation 1 and formulation 
2, indicating their equivalent acceptability. 
 
Table 4 Sensory Attributes  Aroma 

Sensory 
Parameters 

Aroma 

T-test 
Value 

Degree of 
Freedom 

Level of 
Significance 

Interpretation Decision 

Intensity 0.4318 11 2.201 Without 
Significant 
Differences 

Accept H0 

Quality 0.2898 11 2.201 Without 
Significant 
Differences 

Accept H0 

 

Sensory attributes of ube ebergy bar  Pinoy version in terms of flavor 
 
 
Flavor  Ube. Table 5 shows the two formulations, showing that formulation 1 had a 
mean score of 6, whereas formulation 2 had a slightly higher mean score of 6.08. 
Despite this small difference, the T-test value of 0.2664 indicates that there are no 
significant differences between the two formulations. As a result, based on the 
decision criteria, the null hypothesis is accepted.  
 
Flavor  Overall Balance. Table 5 shows the results of the formulations, 
demonstrating that formulation 1 achieved a mean score of 7.91, whereas formulation 
2 had a slightly lower mean score of 7.5. Both scores are interpreted as 'like 
moderately'. A T-test value of 1.1639 shows that there are no significant differences 
between the formulations. Therefore, the result accepts the null hypothesis (H0). 
 
Table 5. Sensory Attributes- Flavor  
Sensory 

Parameters 
Flavor 

T-test 
Value 

Degree of 
Freedom 

Level of 
Significance 

Interpretation Decision 

Ube  0.2664 11 2.201 Without 
Significant 
Differences 

AcceptH0 

Overall 
Balance  

1.1639 11 2.201 Without 
Significant 
Differences 

Accept H0 
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Sensory attributes of ube ebergy bar  Pinoy version in terms of taste 
 

Taste  Sweetness. Table 6 presents the results of a mean-score comparison between two 
formulations. Formulation 1 had a mean score of 8, indicating a strong preference, which was 

ate 
liking. The T-test value of 1.1639 indicates no significant differences between the two 
formulations. As a result, the null hypothesis (H0) is accepted which states that there is no 
significant difference in preference between the said formulations in terms of sweetness. 
 
Table 6. Sensory Attributes - Taste 

Sensory 
Parameter

s 
Taste 

T-test 
Value 

Degree of 
Freedom 

Level of 
Significance 

Interpretation Decision 

Sweetness 1.1639 11 2.201 Without 
Significant 
Differences 

Accept H0 

 
Sensory attributes of ube energy bar  Pinoy version in terms of overall quality 

 
Overall Quality  Acceptability. Table number 7 indicates that formulation 1 has a mean score 
of 8.33, while formulation 2 has a mean score of 8.5. These scores are interpreted as liked very 
much. The t-test value of 0.4556 indicates that there are no significant differences between the two 
formulations. The decision to accept the null hypothesis is based on this result 
 
Table 7. Sensory Attributes - Overall quality  

Sensory 
Parameters 

Overall Quality 

T-test 
Value 

Degree of 
Freedom 

Level of 
Significance 

Interpretation Decision 

Acceptability 0.4556 11 2.201 Without Significant 
Differences 

Accept H0 

Statement of the Problem 3 Nutrition Information of Ube Energy Bar. (pH) 

The primary objective of this study is to investigate the nutritional profile of the Ube 
Energy Bar. According to the nutritional analysis, the product has a calorie content of 386.0 
calories per serving. Additionally, it contains carbohydrates, proteins, fats, vitamins, and minerals, 
providing a balanced nutritional composition. In terms of carbohydrates, the Ube Energy Bar 
contains complex carbohydrates, which are a good source of sustained energy. These 
carbohydrates are derived from ingredients such as oats and ube itself, providing a slow release of 
energy to support physical activity or daily tasks. The protein content of the Ube Energy Bar 
contributes to muscle repair and growth. It may contain protein sources such as nuts, seeds, or 
plant-based proteins, which are beneficial for individuals following a vegetarian or vegan diet or 
those looking for alternative protein sources. The fats present in the Ube Energy Bar can provide 
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essential fatty acids and contribute to the overall taste and texture of the product. It may include 
healthy fats from sources such as nuts and seeds and the product is cholesterol free.  
 
Figure 2. Nutritional Content of Ube Energy Bar 

          After conducting the pH test on Ube Energy Bar for three times, with results of 5.30, 5.32, 
and 5.36, the average value is calculated by summing it and dividing by three. Based on the pH 
test conducted, the result for the Ube Energy Bar was 5.32, which indicates that it is slightly acidic. 
According to the guide, a pH value of 5 and above suggests a neutral pH and is considered safe for 
a longer shelf life. However, the acidity level of the product may contribute to its taste, texture, 
and shelf life. The slightly acidic nature of the bar can help enhance its flavor and provide a 
desirable texture. According to Piran et al. (2018)., acidity can play a role in inhibiting the growth 
of certain microorganisms, potentially extending the shelf life of the energy bar. The lower pH 
value can create an environment that is less favorable for microbial growth and spoilage. 
 
Table 13. Sensory Attributes Overall Quality  

Sensory Attributes Mean Interpretation 
Overall Quality 8.82 Like Very Much 

      

Overall Quality. This table presents the overall mean score of the sensory parameters of overall 
quality that have the mean of 8.82 which is interpreted as like very much. 
 These sensory attributes of overall quality consist of the attributes of appearance, aroma, 
texture, and taste. The overall quality of a food product experiment is a holistic evaluation that 
considers various factors, from taste and texture to safety and packaging. Achieving a high level 
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of overall quality is essential for the success of a food product in the market and for building 
consumer trust and loyalty. 
 

Conclusion 

With the use of sensory evaluation, the researchers were able to come up to the given results per 
attributes of the Ube Energy Bar. The overall result of its appearance of the sensory evaluation test 
compared the acceptability of formulations 1 and 2 based on color, size, and shape. Formulation 1 
had a higher color acceptability score (8.33), while formulation 2 had a lower score (7.75). The T-
test value of 1.8648 indicated no significant differences, indicating no observable difference in 
size acceptability between the two formulations. In terms of shape, formulation 1 had a slight 
preference (7.65) but no significant differences (0.6966), indicating no significant difference in 
shape acceptability between the two formulations. For the result of aroma researchers compares 
the acceptability of two aroma formulations based on shape and quality. Formulation 1 was rated 
higher by respondents, with an average score of 8.16, indicating a higher acceptability. However, 
no significant difference was found in quality, indicating that both formulations are equivalent, 
indicating no significant difference in acceptability. For the result of the products flavor it shows 
two formulations for Ube flavor, on the formulation 1 it has a slightly higher score of 6.08 and for 
the formulation 2 has a slightly lower mean score of 7.5. Despite these minor differences, the null 
hypothesis (H0) is accepted, and the results accept the null hypothesis (H0). For the preference of 
taste the result is it shows a mean-score comparison between two formulations, with Formulation 
1 showing a strong preference for sweetness and Formulation 2 showing moderate liking. The null 
hypothesis (H0) is accepted, indicating no significant difference in preference. For the category of 
mouthfeel, the study found no significant differences between two formulations for crunchiness, 
tenderness, or density in the energy bar. Formulation 1 scored 7.83, while formulation 2 scored 
7.33, indicating similarity. The T-test value of 0.9710 confirms the null hypothesis. Formulation 
1 scored 8 and 2 scored 7.75, respectively, indicating similarity. The T-test value of 0.5606 
confirms the null hypothesis, emphasizing the observed similarity in the formulations. As for 
overall result it shows formulation 1 and formulation 2 have similar mean scores, with no 
significant differences, indicating high acceptance and acceptance. The result of the pH test for 
this study examines the nutritional profile of the Ube Energy Bar, which has a calorie content of 
386.0 calories per serving. The bar contains complex carbohydrates, proteins, fats, vitamins, and 
minerals, providing a balanced nutritional composition. Complex carbohydrates are derived from 
oats, whole grains, or fruits, while protein sources like nuts, seeds, or plant-based proteins support 
muscle repair and growth. Fats provide essential fatty acids and contribute to the taste and texture. 
Vitamins and minerals include vitamin C, vitamin E, B vitamins, calcium, iron, and magnesium. 
The pH test results indicate a slightly acidic bar, potentially enhancing its taste and texture. The 
Ube Energy bar's packaging is crucial for market penetration and consumer appeal. It must meet 
consumer expectations, express product features, and contribute to branding. The packaging 
should be transparent, provide essential information like ingredients, nutritional facts, and pricing, 
establishing trust and increasing customer acceptance in a competitive market. 
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Recommendations 

          The Ube Energy Bar stands out for its remarkable nutritional profile, which combines high-
quality ingredients to create a tasty and nutritious snack. It is a good source of energy and has 
balanced levels of carbs, protein, and fat. Includes healthy fats (monounsaturated fats). Low in 
saturated fat, cholesterol-free: a good source of fiber, calcium, potassium, and iron. That 
differentiates it from other goods on the market. Not only is it tasty, but customers are likely to 
notice its vegetable-based makeup, which is consistent with their health-conscious lifestyles. 
Furthermore, good consumer feedback demonstrates the Ube Energy Bar's extensive appeal and 
satisfaction level.  
          For future researchers, the researcher suggests conducting a safety test on this product, and 
if they want to improve and add other substances, it would be an excellent choice for their next 
study. Lastly, stating further proof or claims for a better outcome of this product and consulting 
with a food testing laboratory may assist verify its nutritional worth and the hazards that may be 
contained in the components for the consumer's safety. Compliance with the criteria for children's 
food items. 
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ÖZET 

 

Salgın hastalıklar ve kış aylarını uzun süre kapalı ortamlarda geçirmek zorunda kalan insanlar 

dış mekânda daha fazla zaman geçirmek istemektedir. Bu nedenle, Peyzaj Mimarlığı meslek 

disiplininde, dış mekânda insanların kendini daha rahat hissedeceği termal konforlu mekânlar 

tasarlamak oldukça önemli olarak görülmektedir. Bu amaçla Erzurum gibi kış aylarını uzun 

zaman kapalı mekânlarda geçiren insanlar için dış mekân rekreasyon alanlarında termal konforun 

nasıl daha fazla iyileştirileceği konusu üzerinde çalışılmıştır. Rekreasyon alanlarının en önemli 

öğesi olan ağaç türlerinin dış mekân termal konfora etkisi termal kamera ile belirlenmeye 

çalışılmıştır. Bu araştırma, Temmuz 2024’de havanın açık ve sıcaklığın yüksek olduğu günlerde, 

saat 14:00-15:00 arasında, manuel odaklamalı, uzun dalga kızılötesi Optris® PI-450 (Optris, 

Berlin, Germany) marka termal kamera kullanılarak gerçekleştirilmiştir. Ağaçlardan yaklaşık 10 

m uzaklaşılarak yapılan ölçümlerde Spektral aralık 7,5–13 μm ve 382 × 288 piksel çözünürlük 

ve termal hassasiyet 40 mK olarak belirlenmiştir.  Ölçümler için Erzurum ili Ata Botanik 

Bahçesinde birbirine yakın aynı mekân özelliğine sahip alanlarda bulunan beş farklı ağaç türü 

belirlenmiştir. Ağaçlar, sık-seyrek dokulu, ibreli-yapraklı, hacimsel olarak küçük-büyük gibi 

özelliklerine göre seçilmiş olup, bunların yanı sıra seçilen ağaçların tek başına olmasına da dikkat 

edilmiştir. Ağaçların bu özelliklere göre seçiminden sonra yönlerinin de etkisinin olup olmadığı 

incelenmiştir. Her ağasın altından balık gözü lens kullanılarak Gökyüzü Görünürlük Oranları 

(GGO) hesaplanmıştır. Ağacın dört tarafındaki SVF ölçümleri için Nikon D5200 kamera 

kullanılmıştır. Kullanılan balık gözü lens “52 mm 0.25X ProHD FishEye + 12.5 Diyoptri Makro” 

özelliğine sahiptir. Elde edilen görsellerin GGO değerleri RayMan Pro yazılımı ile 

hesaplanılmıştır. Araştırma sonucunda ağaç türlerinin termal konfor üzerinde etkisi olduğu 

belirlenmiştir. Rekreasyon alanlarında bitkisel tasarım yaparken bitki türlerinin özelliklerinin 

dikkate alınması gerektiği vurgulanmıştır. 

Anahtar Kelimeler: Ağaçlar, termal konfor, termal kamera, yön 
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ABSTRACT 

 

Due to infectious diseases and the necessity for people to spend extended periods indoors during 

the winter months, there is a growing desire to spend more time outdoors. Therefore, in the field 

of Landscape Architecture, designing outdoor spaces where people can feel more comfortable in 

terms of thermal comfort is considered quite important. With this aim, a study was conducted on 

how to improve thermal comfort in outdoor recreational areas for people in Erzurum, who spend 

long periods indoors during the winter months. The effect of tree species, the most important 

element of recreational areas, on outdoor thermal comfort was attempted to be determined using 

a thermal camera. This research was conducted in July 2024, on clear and hot days between 14:00 

and 15:00, using a manual focus long-wave infrared Optris® PI-450 (Optris, Berlin, Germany) 

thermal camera. Measurements were taken approximately 10 meters away from the trees, with a 

spectral range of 7.5–13 μm, a resolution of 382 × 288 pixels, and a thermal sensitivity of 40 

mK. For the measurements, five different tree species located in areas with similar characteristics 

in Ata Botanical Garden in Erzurum were selected. The trees were chosen based on 

characteristics such as dense-sparse foliage, coniferous-deciduous, and small-large volume, and 

it was ensured that the selected trees stood alone. After selecting the trees based on these 

characteristics, the effect of their orientation was also examined. Sky View Factor (SVF) values 

were calculated using a fisheye lens under each tree. For SVF measurements around the tree, a 

Nikon D5200 camera was used. The fisheye lens used was a "52 mm 0.25X ProHD FishEye + 

12.5 Diopter Macro." The SVF values of the obtained images were calculated using RayMan Pro 

software. The research concluded that tree species have an effect on thermal comfort. It 

emphasized that the characteristics of plant species should be taken into consideration when 

designing vegetation in recreational areas. 

Keywords: Trees, thermal comfort, thermal camera, direction 

 

 

1. GİRİŞ 

 

Günümüzde nüfusun hızla artmasıyla birlikte, kentlerin büyümesi ve yoğunlaşması kaçınılmaz 

bir hal almaktadır. Hızla artan kentsel nüfusun konut ihtiyacını karşılamak amacıyla yapılan 

çalışmalar, özellikle açık-yeşil alanların azalmasıyla çeşitli çevre sorunlarına yol açmaktadır 

(Zengin ve diğ., 2019). Kentsel nüfusa bağlı olarak, insanların yaşam konforunu olumsuz yönde 

etkileyen iklim değişikliğine bağlı yeni sorunlara neden olmaktadır (Charalampopoulos et al., 

2013). Bu kentsel genişleme ve yapılaşma süreci, çevresel dinamiklerde önemli değişikliklere 

yol açarak kentlerin çevresel koşullarını etkilemektedir. Bu bağlamda, özellikle kentsel alanlarda 

nüfus yoğunluğundan dolayı çevresel sürdürülebilirlik, enerji tüketimi, iklim değişikliği ve insan 

sağlığı gibi önemli konular termal konforu olumsuz yönde etkilemektedir. İklim değişikliğinin 

insanların yaşam koşullarını etkilediği birçok akademik çalışmada görülmektedir (Yılmaz ve 

diğ., 2009; Algeciras et al., 2016). İklim değişikliğini aza indirmenin en basit yolu, kentsel 

ekosistemin yeşil alanını artırmaktır (Stone et al, 2014). Kentleşmenin artmasına bağlı olarak 

yeşil alanların azalması, kentsel ısı adalarını oluşturmaktadır (Ersoy Tonyaloğlu, 2019) ve oluşan 

kentsel ısı adası kentsel nüfusu tehlikeye atmaktadır. Bununla beraber insan sağlığına artan 

sıcaklık nedeniyle negatif etkileri bulunmaktadır (Oke, 1987; Yasdıman, 2023).  

Sürdürülebilir kentsel tasarım kriterlerini belirlemek için daha çok mikro-iklim verileri 

kullanılarak analizler yapılması gerektiği öngörülmektedir. Çünkü kentsel mekân ile kırsal 

mekân arasında önemli sıcaklık farklılıkları görüldüğü saptanmıştır (Menteş et al., 2024).  Dış 
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mekân termal konfor koşullarının tasarım kriterleri ile iyileştirilebileceği belirtilmektedir. Dış 

mekânlarda konforlu koşulların belirlenmesinde termal kameralar kullanılmaktadır. Bu amaçla 

gelişmiş ülkelerde termal kamera kullanılarak yapılan çalışmalarda daha çok kentsel ısı adasına 

etki eden faktörlerin belirlenmesine yönelik araştırmalar artarak devam etmektedir. Synnefa et 

al. (2007), Kentsel ısı adası oluşumuna katkısı olduğu düşünülen 10 farklı yüzey kaplaması 

termal kamera ile analiz edilmiştir. Çalışmada soğuk renklere sahip kaplamaların sıcak renklere 

göre daha serin olduğu, kentsel ısı adası oluşumunu azalttığı belirtilmiştir. Aguiar et al., (2014), 

kentsel alanlarda kullanılan doğal ve egzotik ağaç türlerinin altında bulunan yüzeylerde ısıyı 

düşürme etkilerini inceledikleri çalışmada termal infrared kamera kullanmışlardır. Kent 

genelinde tespiti yapılan benzer büyüklük ve konumda bulunan 3 doğal ağaç ile 3 egzotik ağaç 

altında düzenli olarak termal kamera kayıtları alınarak değerlendirme yapılmıştır. Değerlendirme 

sonucunda doğal ağaçların altında bulundukları yüzeylerin ortalamada 2.0 0C daha serin olduğu, 

bu nedenle doğal türlerin tercih edilmesi gerekliliği vurgulanmıştır. Fransa’nın Toulouse 

kentinde yapılan çalışmada, kentsel yüzeylerin gündüzleri depoladıkları ısıyı, geceleri atmosfere 

aktarması durumu incelenmiştir. Çalışmada yerden kontrol edilen mini bir helikoptere bağlanan 

termal kamera ile kayıtlar alınarak değerlendirmeler gerçekleştirilmiştir (Lagouarde et al. 2012).  

Bir diğer çalışmada Ersoy Tonyaloğlu (2019), yapılaşmaya maruz kalan alanlarda meydana gelen 

yüzey sıcaklığı farklılıklarını ve kentsel ısı adalarının değişimini inceleyerek, arazi yüzeyi 

sıcaklığı (LST), normalize edilmiş farksal bitki indeksi (NDVI) ve yapı yoğunluğu arasındaki 

ilişkileri değerlendirmeyi amaçlamaktadır. Yapılan değerlendirmede sonuç olarak, kentsel ısı 

adası etkisinin oluşumunun engellenmesi ve kentsel termal çevre üzerine olumsuz etkilerinin en 

aza indirilmesine yönelik yöntemler ortaya koyulmuştur. 

 

Bu araştırmada amaç, Erzurum Kent merkezinde hangi ağaç türünün ortamın termal konfor 

koşullarını nasıl etkilediğini belirlenmeye çalışmaktır. Kent merkezinde yaygın olarak bulunan 

ağaç türleri tercih edilerek termal kamera ile ölçümler yapılmıştır. Erzurum Kentinde 600 ha’dan 

fazla kentsel yenileme ve dönüşüm alanı bulunmaktadır. Bu çalışma sonuçlarının yeni yerleşim 

yerlerinin ağaçlandırma çalışmalarında yerel yönetimler için kaynak teşkil edeceği 

düşünülmüştür. 

 

2. MATERYAL VE YÖNTEM 

 

Erzurum kenti Doğu Anadolu Bölgesinin kuzeydoğusunda 25.066 km2 büyüklüğü ile 40°15’ ve 

42° 35’ doğu boylamlarıyla 40° 57’ ve 39° 10’ kuzey enlemleri arasında yer almaktadır. Çalışma 

alanı olarak Erzurum Kentinde bulunan Ata Botanik Bahçesi belirlenmiştir. Türkiye'nin en büyük 

dördüncü ili konumundadır ve tarihi İpek Yolu üzerinde stratejik bir konuma sahiptir. Erzurum, 

kuzeyde Bayburt, batıda Erzincan, güneyde Bingöl ve Muş, doğuda Ağrı ve Kars illeri ile komşu 

olmaktadır. Erzurum'un iklimi genellikle karasal iklim özellikleri göstermektedir. Bu nedenle 

kışları soğuk ve kar yağışlı, yazları ise sıcak ve kurak geçmektedir (DMİ, 2020). Bu sert iklim, 

özellikle kış turizmi açısından önemli bir potansiyel sunmaktadır. Çalışma alanı konum haritası 

şekil 1’de verilmiştir. 
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Şekil 1. Çalışma alanı konum haritası 

 

Çalışmada “Optris PI Connect” yazılımlı, yüksek çözünürlüklü, Optris Temazsıs sıcaklık 

ölçüm cihazi kullanılmıştır. Buna ait görsel şekil 2’de verilmiştir (Şekil 2).  
 

   
Şekil 2.  Çalışmada kullanılan Optris PI marka termal kamera fotoğrafı 

 

Ata Botanik Bahçesi içinde belirlenen 5 farklı ağaç türü Temmuz 2024 yılında analiz edilmiştir. 

Uzun yıllar iklim verilerine dayanılarak en sıcak aylardan biri olan temmuz ayı tercih edilmiştir. 

Temmuz ayı boyunca yaprak özelliklerine göre belirlenen ağaç türlerinin kuzey ve güney 

yönlerinden çekimler alınmıştır. Elde edilen termal kamera analizlerinde ise görüntüye giren 

alanın her bir noktasından sıcaklık değeri elde edilebilmektedir. Bu nedenle çok fazla sayıda 

sıcaklık değeri elde etmek mümkün olmaktadır. 
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3. BULGULAR VE TARTIŞMA 

 

Botanik bahçesi içinde yer alan 5 farklı ağaç türü tercih edilmiştir. Bunlar alan içinde 

belirlenirken, aynı mekân içinde birbirlerine yakın yerlerde olmasına özen gösterilmiştir. 

Ağaçların yaş, büyüklük ve hacimsel olarak görsellerinin birbirine yakın olmasına dikkat 

edilmiştir. Yine yaprak özelliklerinin de farklı olmasına özen gösterilmiştir. 

Çalışma alnında analizleri yapılan ağaçlar sırası ile aşağıda verilmiştir.  

 

Acer sacharinum (Gümüşi Akçaağaç): Botanik bahçesi içerisinde yer alan bu ağaç Temmuz 

2024’de Termal Kamera kullanılarak analiz edilmiş ve sıcaklık değerleri farklı yönlerine göre 

değerlendirilmiştir. Ağacın görseli ve termal kamera analizi şekil 3’de verilmiştir. 

 

 

 

 

 

 

 

 

           

 

 

Kuzey 

 

Mevcut sıcaklık: 26.4 °C 

Mevcut rüzgar hızı:1.03 

 

Ortalama sıcaklık: 22.3 °C 

Maksimum sıcaklık: 25.2 °C 

Minimum sıcaklık: 21.3 °C 

 

 

 

 

Güney 

 

 

Ortalama sıcaklık: 23.0 °C 

Maksimum sıcaklık: 26.3 °C 

Minimum sıcaklık: 20.8 °C 

 

 

 

 

 

Şekil 3. Acer sacharinum ağacının termal kamera analizi sıcaklık değerleri 
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Termal kamera analizinde; güney yönündeki ortalama sıcaklığın kuzey yönündeki ortalama 

sıcaklıktan 0.7°C daha sıcak olduğu görülmektedir. Maksimum sıcaklık değerleri karşılaştırıldığı 

zaman ise; güney yönünden alınan ölçümün, kuzey yönünden alınan ölçümden 1.1°C daha sıcak 

olduğu görülmektedir. 

 

Acer negundo L. (Adi Akçaağaç): Erzurum Kent merkezinde yaygın olarak kullanılan estetik 

ağaçlardır. Yol ağaçlandırmasında da kullanılmaktadır. Bu ağacın termal kamera analizleri şekil 

4’de verilmiştir.  

 

    

 

 

 

 

 

 

 

 

 

 

 

 

Kuzey 

 

Mevcut sıcaklık: 26.4 °C 

Mevcut rüzgar hızı:1.03 

 

Ortalama sıcaklık: 22.0 °C 

Maksimum sıcaklık: 25.0 °C 

Minimum sıcaklık: 20.5 °C 

 

 

    

Güney 

 

 

Ortalama sıcaklık: 21.9 °C 

Maksimum sıcaklık: 27.3 °C 

Minimum sıcaklık: 21.2 °C 

 

 

 

 

 

Şekil 4. Acer negunda ağacının termal kamera analizi ve sıcaklık değerleri 
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Termal kamera analizinde; kuzey yönündeki ortalama sıcaklığın güney yönündeki ortalama 

sıcaklıktan 0.1°C daha sıcak olduğu görülmektedir. Maksimum sıcaklık değerleri karşılaştırıldığı 

zaman ise; güney yönünden alınan ölçümün, kuzey yönünden alınan ölçümden 2.3°C daha sıcak 

olduğu görülmektedir. 

 

Betula verrucosa L. (Huş): Estetik beyaz gövdesi ile çok etkileyici olan bu ağaç Erzurum iklim 

koşullarına uyum sağlamıştır. Temmuz 2024’de yapılan termal kamera analizleri şekil 5’de 

verilmiştir. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Kuzey 

 

Mevcut sıcaklık: 26.4 °C 

Mevcut rüzgar hızı:1.03 

 

Ortalama sıcaklık: 23.0 °C 

Maksimum sıcaklık: 26.8 °C 

Minimum sıcaklık: 21.5 °C 

  

 

 

Güney 

 

   

 

 

Ortalama sıcaklık: 23.7 °C 

Maksimum sıcaklık: 29.5 °C 

Minimum sıcaklık: 21.7 °C 

 

 

 

 

Şekil 5. Betula verricosa L. termal kamera analizi ve sıcaklık değerleri 
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Termal kamera analizinde; güney yönündeki ortalama sıcaklığın kuzey yönündeki ortalama 

sıcaklıktan 0.7°C daha sıcak olduğu görülmektedir. Maksimum sıcaklık değerleri karşılaştırıldığı 

zaman ise; güney yönünden alınan ölçümün, kuzey yönünden alınan ölçümden 2.7°C daha sıcak 

olduğu görülmektedir. 

 

Malus hybrida (Süs Elması): Yaz aylarında estetik ve renkli meyveleri ile dikkat çekmektedir. 

Bu ağaçın termal kamera analizleri ve elde edilen sıcaklık verileri şekil 6’da verilmiştir.  

 

 

 

 

 

 

 

 

 

 

 

 

 

Kuzey 

 

Mevcut sıcaklık: 26.4 °C 

Mevcut rüzgar hızı:1.03 

 

Ortalama sıcaklık: 23.3 °C 

Maksimum sıcaklık: 25.1 °C 

Minimum sıcaklık: 21.3 °C 

 

 

 

 

Güney 

 

 

Ortalama sıcaklık: 23.5 °C 

Maksimum sıcaklık: 27.5 °C 

Minimum sıcaklık: 22.1 °C 

   

 

 

 

 

 

Şekil 6. Malus hybrida termal kamera ile sıcaklık analizi görseli 
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Termal kamera analizinde; güney yönündeki ortalama sıcaklığın kuzey yönündeki ortalama 

sıcaklıktan 0.2°C daha sıcak olduğu görülmektedir. Maksimum sıcaklık değerleri karşılaştırıldığı 

zaman ise; güney yönünden alınan ölçümün, kuzey yönünden alınan ölçümden 2.4°C daha sıcak 

olduğu görülmektedir. 

 

Pinus sylvestris L. (Sarı Çam): Diğer ağaç türlerine göre kış ve yoğun kar yüküne dayanıklı bir 

ağaç türüdür. Her dem yeşil olarak bilinen sarı çam aynı zamanda ibreli bir bitkidir. Bu ağacın 

analizleri ise şekil 7’de verilmiştir. 
 

 

 

 

 

 

 

 

 

 

 

 

 

Kuzey 

 

Mevcut sıcaklık: 26.4 °C 

Mevcut rüzgar hızı:1.03 

 

Ortalama sıcaklık: 23.6 °C 

Maksimum sıcaklık: 25.5 °C 

Minimum sıcaklık: 22.3 °C 

 

 

 

 

Güney 

 

 

Ortalama sıcaklık: 24.8 °C 

Maksimum sıcaklık: 30.3 °C 

Minimum sıcaklık: 23.5 °C

    

 

 

 

 

 

Şekil 7. Pinus sylvestris L. ağacının termal kamera analizi 
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Termal kamera analizinde; güney yönündeki ortalama sıcaklığın kuzey yönündeki ortalama 

sıcaklıktan 1.2 °C daha sıcak olduğu görülmektedir. Maksimum sıcaklık değerleri 

karşılaştırıldığı zaman ise; güney yönünden alınan ölçümün, kuzey yönünden alınan ölçümden 

4.8 °C daha sıcak olduğu görülmektedir. 

Farklı tür özelliğine sahip ağaçlar üzerinde yapılan termal kamera analizlerinde güney bakar 

cephesindeki yüzey sıcaklığının daha yüksek olduğu belirlenmiştir. Bu durumun genellikle 

güneşlenme açısı ve etki yüzeyi ile ilişkili olduğu saptanmıştır. Nitekim yapılan bir çalışma da 

yöneyin ve ağaç türlerinin termal kamera ile analizinde farklı sıcaklık değerlerine sahip olduğu 

analiz edilmiştir (Kong et al., 2017; Irmak et al., 2018). Gillner et al. (2015) tarafından yapılan 

bir çalışmada da ağaç türlerinin ve yaprak yüzey özelliklerinin ortamın sıcaklık değerlerini 

etkilediği saptanmıştır. Bu çalışmada yapılan ölçüm sonuçlarında yüzey sıcaklığında en yüksek 

değer 30.3 °C ile ibreli bitki olan sarıçama ait olur iken, en düşük değer 20.5 °C ile adi 

akçaağaçtan elde edilmiştir. İbreli bitkilerin her dem yeşil özelliği dışında kapladığı yaprak yüzey 

miktarının da fazla olması bunda önemli bir etken olarak belirlenmiştir (Tan et al., 2017; Irmak 

et al., 2018). Ağaçların kuzey yöneyli analizlerinde minimum sıcaklık değeri 20.5 °C ile adi 

akçaağaca ait iken, en yüksek yüzey sıcaklığı 23.6 °C ile sarıçama ait bulunmuştur. Yapılan bir 

araştırmada da yeşil alan miktarı ve sıklığı arttıkça rüzgârın hareketinin kısıtlandığı belirlenmiştir 

(Haase et al., 2017). Özellikle ağaçların yüzey sıcaklığını etkileyen faktörlerden birisi yaprak 

özellikleri olarak değerlendirilmiştir (Armson et al.,2012). 

Güney yöneyli ağaçların yüzeysel sıcaklık analizinde en düşük sıcaklık değeri 20.5 °C ile adi 

akçaağaca ait iken bunu 20.8 °C ile gümüşi akçaağaç takip etmiştir. Genel olarak bakıldığında 

ibreli ağaç türünde yüzey sıcaklıklarının daha yüksek olduğu saptanmıştır. Bunun ise yaprak 

özelliğinden kaynaklandığı öngörülmüştür. Nitekim yapılan bir araştırmada da ibreli bitkilerde 

sıkı yaprak dokusundan dolayı rüzgâr sirkülasyonunun düşük olduğu ifade edilmiştir (Hsieh et 

al., 2016; Yilmaz et al., 2017; Yilmaz et al., 2019). Ağaçlara yapılan termal kamera analizlerinde 

genellikle güney yöneyli ağaç yüzeylerinin kuzeye göre daha sıcak olduğu belirlenmiştir. 

Sarıçam ağacının kuzey ve güney yöneyi arasında maksimum yüzey sıcaklığında 4,8 °C fark 

olduğu ve güneyin sıcak olduğu belirlenmiştir. Benzer sonuç olarak ise, ağaçların tam güneşe 

maruz kalan alanların yüzey sıcaklıklarının, ağaçların gölgelediği alanlarındakinden 15,2 K'ye 

kadar daha sıcak olduğu saptanmıştır (Gillner et al., 2015) 

 

SONUÇ  

 

Sürdürülebilir kentsel tasarım ve termal konforlu dış mekân tasarım kriterleri üzerine yoğun 

araştırmalar yapılmaktadır. Kentsel tasarım çalışmalarında mikro iklim verileri kullanılarak 

mekânın termal konforunun iyileştirilebildiği görülmektedir. Bu amaçla alanın doğal özellikleri 

dikkate alınarak yapılan tasarımların, ortamın termal konfor koşullarını canlılar için daha iyi hale 

getirebildiği ifade edilmektedir. Erzurum Kenti için farklı ağaç türlerinin yüzey sıcaklık 

analizleri yapılmış ve ağaçların yaprak özelliklerinin sıcaklık üzerinde etkili olduğu saptanmıştır. 

Yaprak yüzeyi veya yoğunluğu arttıkça, buna bağlı olarak yüzey sıcaklığında artığı analiz 

edilmiştir. Bununla birlikte ağaçların tür özelliklerinin de yüzey sıcaklığını etkilediği termal 

kamera analizleri ile belirlenmiştir. Genel olarak yapılan analizlerde güney yönelimin yüzey 

sıcaklıklarının daha yüksek olduğu belirlenmiştir. 

Yaşam alanlarında dış mekân termal konfor koşullarının iyileştirilmesi için ağaçların yüzey 

sıcaklık özelliklerinin dikkate alınması gerektiği saptanmıştır. Yerel yönetim veya yapılan 

ağaçlandırma çalışmalarında bu özelliklerin göz önünde bulundurulması gerektiği 

vurgulanmıştır.  
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ÖZET 

Termal kameralar üst düzey teknolojide kullanılan araçlar olarak bilinmektedir. Kullanım 

alanları oldukça geniş olan termal kameralar çeşitli alanlarda veri elde etmek için 

kullanılmaktadır. Termal kameralar askeri, endüstriyel, sağlık, tarım, futbolda oyuncu sağlığı 

değerlendirmesinde ve daha birçok sektörde kullanılmakta olduğu gibi peyzaj mekanlarının 

analizinde de kullanılmaktadır. Bu çalışmada termal kameranın dış mekan peyzaj tasarım 

alanlarında nasıl kullanıldığı üzerinde durulmuştur. Özellikle son yıllarda kentsel mekanlarda 

artan nüfusa bağlı olarak ortaya çıkan çarpık yapılaşma, geçirimsiz yüzeylerin artması ve yeşil 

alanların azalması iklim değişikliği sorununu ortaya çıkartmıştır. Kentlerin çevresindeki kırsal 

alanlara göre daha sıcak olması gerçeği de Kentsel Isı Adası (KIA) fenomenini ortaya 

çıkartmıştır. Özellikle dış mekan termal konforunun artırılması veya iyileştirilmesi 

kapsamındaki çalışmalar oldukça geniş yelpazeden yürütülmektedir. Bu çalışmanın temel 

amacı, termal kameraların sunduğu görselleştirme imkanı sayesinde peyzaj tasarımında sıcaklık 

dağılımının analiz edilmesi ve daha verimli, iklim dostu çözümler üretilmesine katkı 

sağlamaktır. İnsanların genellikle rekreasyonel amaçlı kullandıkları yeşil alanlar ve bunların 

tasarım kriterleri iklim değişikliği etkilerinin en aza indirgenebilmesi için peyzaj tasarım 

kriterlerine ihtiyaç duyulmaktadır. Bu çalışmalarda kullanılan manuel odaklamalı, uzun dalga 

kızılötesi Optris® PI-450 marka termal kameralar ile yapılan çalışmalar değerlendirilmiştir.    

Termal kamera analizlerinin sonuçları değerlendirilerek peyzaj tasarım kriterlerinin 

belirlenmesi hedeflenmiştir. Sürdürülebilir kentsel tasarımlar, ekosistem, iklim değişikliği gibi 

etkilerde peyzajın nasıl bir rol oynadığı termal kamera kullanılarak yapılan araştırmalar ile 

sınıflandırılmıştır. Bu konuda yapılan çalışmalar analiz edilerek peyzaj donatı elemanları, 

ağaçlar, ağaççıklar, çalılar ve yer örtücü bitkilerin termal kamera ile analizleri 

gruplandırılmıştır. Yapılan araştırmalar incelendiğinde termal konforu iyileştirme ve iklim 

değişikliğini azaltmada peyzajın rolünün oldukça önemli olduğu sonucuna varılmıştır. Bu 

konuda yapılan araştırmalar gösteriştir ki; peyzaj düzenlemelerinde doğanın sesine kulak 

vermek ve o alanın özelliklerini dikkate almak, termal konforlu dış mekan tasarımları için bir 

gerekliliktir. Termal kamera verilerinin tasarım süreçlerine entegre edilmesi, tasarım 

kararlarının bilimsel verilere dayandırılmasını sağlayarak daha etkili çözümler üretmesini 

mümkün kılacağı öngörülmüştür. Kentsel ısı adası etkisini iyileştirme ve sürdürülebilir yaşam 

alanları oluşturma hedefiyle yürütülen bu tip araştırmalar, tasarım ve planlama meslek 

disiplinleri arasında önemli bir köprü kurmayı amaçlamaktadır.  
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ABSTRACT 

 

Thermal cameras are recognized as tools used in high-end technology with a broad range of 

applications. Thermal cameras are employed in various fields to obtain data, including military, 

industrial, healthcare, agriculture, assessment of player health in football, and many other 

sectors, as well as in the analysis of landscape spaces. This study focuses on the use of thermal 

cameras in outdoor landscape design areas. Particularly in recent years, issues such as urban 

sprawl, the increase in impervious surfaces, and the decrease in green spaces due to the growing 

population in urban areas have highlighted the problem of climate change. The fact that cities 

are warmer than their surrounding rural areas has also led to the Urban Heat Island (UHI) 

phenomenon. Research aimed at improving or enhancing outdoor thermal comfort covers a 

wide spectrum. The primary aim of this study is to analyze temperature distribution in landscape 

design using the visualization capabilities provided by thermal cameras, contributing to the 

development of more efficient and climate-friendly solutions. 

The green spaces that people typically use for recreational purposes and their design criteria 

require landscape design principles to minimize the effects of climate change. This study 

evaluates the research conducted with manual focus, long-wave infrared Optris® PI-450 

thermal cameras. The results of thermal camera analyses are assessed to establish landscape 

design criteria. Research on the role of landscape in sustainable urban designs, ecosystems, and 

climate change has been categorized through studies utilizing thermal cameras. By analyzing 

these studies, the thermal camera analyses of landscape features such as landscape elements, 

trees, shrubs, and ground cover plants have been grouped. The research indicates that landscape 

plays a significant role in improving thermal comfort and mitigating climate change. 

The studies in this field show that paying attention to nature and the characteristics of the area 

in landscape design is essential for thermally comfortable outdoor designs. Integrating thermal 

camera data into the design process is expected to enable more effective solutions by basing 

design decisions on scientific data. Research aimed at improving the urban heat island effect 

and creating sustainable living spaces seeks to establish an important bridge between design 

and planning disciplines. 

 

Keywords: Thermal camera, Urban Heat Island (UHI), climate change, landscape design 

criteria. 

 

 

 

 

 

1. GİRİŞ 

 

Sürdürülebilir kentsel tasarım çalışmaları için mekana ait doğal verilerin kullanılması oldukça 

önemli olarak değerlendirilmektedir. Akademik çalışmalarda dış mekan termal konforlu mekan 

tasarım çalışmaları için mikro iklim verilerinin kullanılması hızla artmaktadır. Bu amaçla 

termal kamera yüzey sıcaklıklarının belirlenmesinde faklı meslek disiplinlerinde yaygın olarak 
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kullanılmaktadır. Termal kameralar, nesnelerin yüzey sıcaklıklarını ölçerek bu bilgileri 

görselleştiren cihazlardır. İnsan gözünün algılayamadığı kızılötesi radyasyonu kullanarak 

çevredeki nesnelerin sıcaklık dağılımlarını harita gibi görüntü oluşturur. Normal kameralar 

görüntüyü ışık sayesinde oluştururken termal kameralar görüntüyü ısı sayesinde 

oluşturmaktadır (Aslan, 2016). 

 

Çalışan ve Türkoğlu (2011) termal kamerayı tanımlarken, elektromanyetik dalgaları kızılötesi 

bölgesinde radyasyonu algılayarak görüntü oluşturan bir cihaz olduğunu belirtmektedir. 

Sıcaklık farklılıklarını görmek için kullanılmaktadır ve görüntüyü ışık olarak değil, nesnelerin 

yaydığı termal radyasyon olarak tanımlamaktadır.  

 

Termal kamera canlıları, vücutlarının çıkardığı ısı sayesinde görmektedir. Termal kameranın 

özelliklerine göre en düşük ve en yüksek sıcaklık algılama dereceleri değişiklik göstermektedir. 

Termal kamera ile temassız sıcaklık ölçümü termal kamerayla çekilen ısı fotoğrafları çok sıcak 

noktaları açık renkle, soğuk noktaları ise koyu renkle göstererek problemin kaynağını kolayca 

bulmada yardımcı olmaktadırlar (Çalışan ve Türkoğlu, 2011). Mavi en soğuk, kırmızı ise en 

sıcak bölgeleri göstermektedir. Bu renk skalası cihazın özelliğine göre ayarlanmakta ve 

yapılacak araştırmaya göre de değiştirilebilmektedir. 

 

Tarımsal alanlardan, askeri alanlara, sağlık sektöründen planlama alanına kadar çok geniş 

kullanım yelpazesine sahip termal cihazlardır. Bu çalışmada amaç, termal kamera kullanım 

alanları hakkında yapılan çalışmaları derlemektir. Bu nedenle termal kamera ve kullanımları 

hakkında aşağıdaki açıklamalara yer verilmiştir. 

 

2. Termal Kamera Çeşitleri 

Kullanım alanı özelliklerine göre farklılık içeren termal kamaralar bulunmaktadır. Bu alanda 

kullanılan termal kameralar: 

a-Taşınabilir El Tipi Termal Kameralar 

b-Sabit Tip Termal Kameralar 

c- PTZ (Pan-Tilt-Zoom) Termal Kameralar 

d-Termal Kameralı Dron 

e-Endüstriyel Tip Termal Kameralar 

f- Uzun Menzilli Termal Kameralar 

g-Gece Görüşlü Termal Kameralar 

 

Farklı alan ve amaçlar için kullanılan termal kameralara ait görseller ve açıklamalar sırası ile 

aşağıda verilmiştir (Şekil 1). 

 

a. Taşınabilir El Tipi Termal Kameralar 

Genellikle yangın söndürme, güvenlik ve arama kurtarmada kullanılmaktadır. 

 

 

b. Sabit Tip Termal Kameralar 

Genellikle binaların ve alt yapı sistemlerinin uzaktan izlenmesinde kullanılmaktadır. 

c. PTZ (Pan-Tilt-Zoom) Termal Kameralar 

Güvenlik, sınır gözetimi, araç takibi ve insan takibi gibi alanlarda kullanılmaktadır. 

d. Termal Kameralı Drone 

Arama kurtarma, keşif, yangın kontrolü, güvenlik ve tarım alanlarında kullanılmaktadır. 
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e. Endüstriyel Tip Termal Kameralar 

Sıcaklık ölçümü, kalite kontrolü, arıza tespiti, bakım ve onarım gibi endüstriyel alanlarda 

kullanılmaktadır. 

f. Uzun Menzilli Termal Kameralar 

Sınır güvenliği, gemi takibi, araç takibi, helikopter takibi gibi alanlarda kullanılmaktadır. 

g. Gece Görüşlü Termal Kameralar 

Askeri, güvenlik ve arama kurtarma gibi alanlarda kullanılmaktadır. 

 

 

2. Termal Kamera Kullanım Alanları  

 

Askeri Alanda: Askeri alanlarda termal kamera, gece görüş dürbünü, işaretleme ve 

görüntüleme cihazları gibi sistemler kullanılmaktadır. Termal kameralar canlı varlıkların 

tespitinde askeri uygulamaların önemli temelini oluşturmaktadır (Karakoç ve Asal, 2017; 

Kosikowski and Suszynski, 2011).  

 

Endüstriyel Alanda: Endüstriyel tesislerde termal kameranın kullanılması olası kazaları, 

yangın, ısınma gibi cihazlara zarar verecek sorunları önceden belirleme fırsatı sunmaktadır. 

Endüstriel alanda kullanılan cihazlarda termal kameralar ile izlenmektedir(Aslan, 2016). 

 

Tarım Alanında: Son yıllarda tarımsal üretim yapılan alanlarda, diğer sistemlere göre hem hızlı 

hem daha ekonomik olan insansız hava araçları kullanılmaya başlanmıştır. İnsansız hava 

araçlarına termal kameralar monte edilerek tarım arazilerinde ölçümler yapılmaktadır (Akkamış 

ve Çalışkan., 2020). Termal görüntüleme uzun yıllardan beri tarımda bir ölçüm yöntemi olarak 

kullanılmaktadır. Hem yerden hem de havadan sıcaklık dağılımına ilişkin güvenilir veriler 

sağlamaktadır.  Bu araçlar bitki durumu inceleme, hastalık ve zararlı tespiti, bitkisel stres, verim 

tahmini, besin maddesi eksikliği, yabancı ot tespiti, toprağın nem durumu gibi işlemlerde 

geleneksel olarak yapılan yöntemlere göre daha hızlı, ekonomik ve daha verimi şekilde elde 

edilmektedir (García-Tejero et al., 2018; URL-2). 

 

 

 

 
Taşınabilir El Tipi Kamera Sabit Tip Termal Kamera PTZ(Pan-Tilt-Zoom)Termal 

Kamera 
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Termal Kameralı Drone Endüstriyel Tip Termal Kamera Uzun Menzilli Termal Kamera 

 
Gece Görüşlü Termal Kamera 

 

Şekil 1. Termal kamera görselleri 

 

 

Sağlık Sektöründe: Termal kamera sağlık sektöründe çok yaygın olarak kullanılmaktadır. 

Birçok hastalığın belirlenmesinde çıkartılan ısı dağılımına göre lokasyon belirlenmesinde 

yaralanmak gibi bir çok tıbbi alanda kullanılmaktadır (Okal, 2019; Düzgün ve Aslan, 2022). 

Bununla birlikte veterinerlikte de hayvan hastalıkları teşhisinde termal kamera kullanılmaktadır 

(Düzgün ve Or, 2009). Özellikle COVID-19 salgın hasatlığında da yaygın olarak kullanılmıştır 

(Şekil 2). 

 

 
 

Şekil 2. Sağlık alanında kullanıma ait görsel 

 

Elektrik Tesislerinde: Termal görüntüleyiciler en yaygın olarak elektrikli sistemlerin 

sağlamlığını incelemek için kullanılmaktadır (Çalışan ve Türkoğlu, 2011). 

Termal kameralar ve otomasyon yazılımı kullanılarak, cihaz arızaları ve güvenlik ihlalleri, gece 

veya gündüz, uzaktan izleme konumunda her zaman tespit edilebilir (URL-3). 
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Termal görüntüleme ile arıza ve durum tespiti yapmak mümkündür. Elektrik devreleri üzerinde 

gerçekleştirilen termal görüntülemede, üzerinden akım geçen kısımlar sıcak, herhangi bir 

arızadan dolayı akımın kesildiği kısımlar ve sonrası ise soğuk görüneceğinden sorunun nerede 

meydana geldiği tespit edilebilmektedir (Aslan, 2016). 

 

Denizcilik Sektöründe: Bugün okyanuslar ve denizlerde yapılan taşımacılık faaliyetlerinde 

güvenliğin sağlanmasında kullanılmaktadır. Yolcu ve yük gemileri ile limanlarda güvenlik 

amaçlı termal kameralardan yararlanılmaktadır (Raymond, 2006). Bu nedenle denizcilikte, 

çoğu deniz araçları gece görüş ve güvenlik amacıyla termal kamera kullanmaktadır (Aslan, 

2016; Akça, 2021). 

 

Mühendislik Alanında:  Binalardaki ısı kaybının denetlenmesinde, tesisat uygulamalarında ısı 

kaybı denetlenmesinde, havalandırma sistemi arızalarında, mekanik bozulma ve aşınma 

tespitinde vb. gibi birden fazla mühendislik alanında kullanım göstermektedir (URL-5). 

 

Doğal Afetlerde: Arama kurtarma operasyonlarında kaybolmuş kişilerin veya felaket 

bölgelerindeki mağdurların tespiti için termal kameralar kullanılabilir. Termal kameralar, gece 

veya kötü hava koşullarında dahi sıcaklık farklılıklarını algılayarak kurtarma operasyonlarına 

yardımcı olabilmektedir (URL-4, URL-5). 

 

Havacılık Sektöründe: Uçakların ısı kayıplarını tespit etmek ve motordaki sorunları tespit 

etmek için kullanılır. Ayrıca gece uçuşlarında yolcu güvenliği içinde kullanılabilir (URL-1). 

 

Yangın Söndürmede: Orman yangınları veya yapısal yangınlar gibi olaylarda termal dronlar, 

yangının yayılma alanını belirleme ve yangın yerindeki sıcak noktaları izleme konusunda 

yardımcı olabilir. Böylece anında alana müdahale edilebilmektedir (URL-4). 

 

Güvenlik Sistemlerinde: Hırsız, yangın veya tehlikeli herhangi bir durumda güvenlik 

görevlilerine doğru sinyaller vererek hızlı müdahale edilmesine yardımcı olur. Kamuda, bina 

güvenliklerinde, askeri alanlarda ve çoğu sektörde güvenlik amacıyla ve güvenlik sistemlerinde 

kullanılmaktadır (URL-1). 

 

Araç Arızalarında: Oto ekspertize özel geliştirilen termal kamera ve termal kameranın yazılımı 

ile aracın kaporta ve boyasında kontroller yapılmaktadır. Termal kamera kontrolleri ile araçta 

daha önceden yapılan herhangi bir kesme/ekleme/kaynak gibi işlemin tespiti artık çok daha 

kolay ve hızlı bir biçimde gerçekleştirilebilecek. En iyi işçilikle bile yapılan bu tarz tamir 

işlemleri çok rahat bir şekilde tespit edilebilecek. Bunun yanı sıra, aracın cam rezidansları, 

koltuk ısıtması, direksiyon ısıtması vb. aynı mantıkla çalışan ve gözle kontrol edilmesi zor olan 

noktalar da artık termal kamera ile hızlı bir şekilde kontrol edilebilecek ve olası sorunlar 

kolaylıkla tespit edilebilmektedir (URL-6). 

 

Enerji Sektöründe: Konutlarda ısınma ve sıcak su amaçlı tüketilen enerjinin toplam tüketim 

içindeki payı göz önüne alındığında, bu alanda enerjinin verimli kullanılması sonucu önemli 

miktarlarda enerji tasarrufu elde edilebileceği görülmektedir. Isı enerjisi kayıpları, kestirimci 

bakım, mekanik aşınma ve depoların doluluk oranları termal kamera ile tespit edilebilir. 

Enerji uygulamalarında termal kameralar; 

• Binalardaki ısı kaybının denetlenmesi, 

• Tesisat uygulamalarında ısı kaybının denetlenmesi ve 
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• Havalandırma sistemi arızalarının bulunmasında hızlı, tahribatsız ve doğru veriler elde 

edilebilmektedir (Aslan, 2016). 

 

İnşaat Sektöründe: Özellikle inşaat sektöründe yapılarda termografi yalıtımını ve 

performansını belirlemek için kullanılmaktadır. Enerji tasarrunun sağlanmasında önemli 

katkılar sunabilmektedir. Yalıtım esas olarak bina içinde hem kazanım hem de kayıp olabilen 

ısı transferini kontrol altına almak için kullanılabilmektedir (Berkmen, 2001; Çalışan ve 

Türkoğlu, 2011).  

Termal görüntüleme bir binada pencereler, saçaklar veya uygun olmayan biçimde yalıtılmış 

duvarlar gibi alanların civarındaki ısı kaybını kontrol etmek için kullanılabilir (Berkmen, 2001). 

 

Spor Karşılaşmalarında: Termal kameralar spor müsabakasının öncesinde, esnasında ve 

sonrasında oynayan bütün oyuncuların cilt sağlığını ortalamalarını karşılaştırmada 

kullanılmıştır. Antrenman sürecinde yaralanmaları önlemek için termal kameranın yardımcı 

olabileceği sonucuna varılmıştır (Yüksel ve Koçak, 2024). Özellikle futbol maçlarında ısı 

haritasının elde edilmesinde yararlanılmaktadır. Elde edilen görselde kırmızı rengin 

yoğunlaştığı yer fiziki hareketliliğin en yoğun olduğu yeri göstermektedir.   

 

Peyzaj Uygulamalarında: Çevre korumada su kaynakları, orman alanları ve diğer doğal 

alanların izlenmesi ve çevresel değişikliklerin tespiti için termal dronlar kullanılabilir. Peyzaj 

tasarımındaki ilkelerden renk ve sıcaklık varyasyonlarını vurgulayarak estetik değerleri 

arttırabilir. Görsel olarak çekici ve aynı zamanda konforlu alanlar oluşturulmasını sağlarlar 

(Jones, 1999; Çamoğlu ve diğ., 2019).  

Termal kameranın peyzaj mimarlığında ve peyzaj alanlarında kullanılması, tasarımların daha 

sürdürülebilir, verimli hale gelmesini sağlar. Bakımı kolaylaştırır ve doğru bakım tekniklerini 

uygulanır. Çok fazla veri analizleri ile doğru tasarım yapılmasına katkıda bulunur. Doğayla 

uyumlu sürdürülebilir planlama ve tasarım hedefine ulaşmak önemli görülmektedir. 

 

➢ Yeşil Alan Tasarımı 

 

Yeşil alan tasarımlarını en iyi duruma getirmek için kullanılabilir. Bitki örtüsü, ağaçlar ve 

çalılar gibi unsurların termal özelliklerini inceleyerek peyzaj mimarlığında tasarım süreçlerine 

yardım eder. Alanın ısı durumuna göre de ne kadar yeşil alan tercih edilip edilmeyeceğine 

yardım edebilmektedir (Şekil 3). 

 

 
Şekil 3. Bitkilerin yüzey sıcaklık analizleri (Irmak et al., 2018) 

 

➢ Bitki Sağlığı ve Bakımı 
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Termal kameralar bitkilerin sıcaklık değişimlerini izleyebilir ve bu değişimler genellikle bitki 

sağlığını etkiler. Bitkilerde olası stres, hastalık veya su eksikliği gibi sorunları erken aşamada 

tespit edip bitkinin sağlıklı büyüyüp yetişmesine yardımcı olabilmektedir (Anasta et al., 2021). 

 

➢ Sulama ve Su Stresi 

 

Bitkilerin su ihtiyaçlarını belirler ve su kullanımını azaltıp su tasarrufu sağlayabilir, bitkideki 

su stresini belirleyebilir, çevresel sürdürülebilirliği arttırmaktadır (Carrasco-Benavides et al., 

2020). 

 

➢ Aydınlatma Planlaması 

 

Termal kameralar, dış mekan aydınlatma sistemlerinin etkinliğini ölçebilir ve optimize edebilir. 

Gece aydınlatmasını etkin bir şekilde planlayarak enerji tasarrufunu arttırabilmektedir. 

 

➢ Çevresel Faktörlerin İncelenmesi 

 

Termal kameralar, çevresel faktörleri (toprak sıcaklığı, sıcaklık koşulları) inceleyerek peyzajın 

genel sağlığını değerlendirebilir ve çevresel etkileri göz önünde bulundurarak tasarımın 

planlanmasına; bitki ve çevre bakımının yapılmasına katkı sunabilmektedir. 

 

➢ Yapısal Sorunların İncelenmesi 

 

Peyzajdaki yapısal ögelerin (bina, donatı elemanları, köprüler, oturma birimleri, çöp kutuları 

vb.) izlemesine ve bunda sorun varsa sorunları tespit edebilir. Peyzaj tasarımlarını da bu 

çerçevede gerçekleştirilmesine olanak sağlayabilmektedir (Şekil 4). 

 
 

Şekil 4. Yapıların termal kamera ile dış yüzey sıcaklık analizi (Mutlu et., al., 2018) 
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➢ Peyzaj Estetiği ve Planlama 

 

Peyzaj tasarımındaki ilkelerden renk ve sıcaklık varyasyonlarını vurgulayarak estetik değerleri 

arttırabilir ve görsel olarak çekici ve aynı zamanda konforlu alanlar oluşturulmasını 

sağlayabilmektedir. 

 

➢ Tarım ve Bahçecilik 

 

Bitki sağlığını ve büyüme koşullarını izleyebilir ve bahçe tasarımında doğru bitki 

konumlandırması ve bakımı için kullanılabilir (Şekil 5). 

 
 

Şekil 5. Tarım alanlarında termal kamera kullanımı (URL-16) 

 

2.2 Sürdürülebilir Tasarım ve Ekosistem 

 

Peyzajın sürdürülebilirliğini ve ekosistem sağlığını değerlendirmek için kullanılabilir. Bu 

kameralar, su kaynakları, toprak kalitesi ve bitki örtüsü üzerindeki değişikleri izleyerek çevresel 

etkileri değerlendirip veriler elde edilebilmektedir (Tohum, 2011). 

 

2.3 Kentsel Isı Adası Etkileri 

 

Peyzajın sürdürülebilirliğini ve ekosistem sağlığını değerlendirmek için kullanılabilir. Bu, yeşil 

alanlar ve açık su yüzeylerinin kentsel ısınma etkilerini azaltmak için nasıl tasarlanabileceğini 

anlamak amacıyla araç olarak kullanılabilir (URL-17). 

 

Seralarda Isı Kaybı Belirlemesi: Seralarda ısı çok önemli etki olduğu gibi ısı kaybı da önemli 

bir sorundur. Isı kaybının hızlı ve doğru tespiti için termal kameralar kullanılabilir (Çaylı ve 

diğ., 2016). 

 

İklim Değişikliği: Yeşil alanların iklim değişikliğine pozitif yönden etkilediği bilinmektedir. 

Termal kameralar yeşil alanların iklim değişikliğindeki etkisini gösterebilmektedir (URL-12). 

 

Termal Konfor Çalışmaları: Termal konfor, bir ortamın sıcaklık, nem, hava hareketleri ve ışık 

gibi faktörlere bağlı olarak insanların rahat hissetme durumunu ifade eder. Termal konforun 

sağlanması, insanların sağlık, performans, memnuniyet ve enerji verimliliği açısından olumlu 

etkilerde bulunabilir. Termal kameralar termal konforun sağlanmasında önemli veriler 

sağlamaktadır (Zengin ve diğ.,2019). 
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3. SONUÇ 

 

Termal kameralar, yüzey sıcaklıklarının algılanması ve görselleştirilmesi noktasında geniş bir 

kullanım yelpazesine sahiptir. Gelişen teknolojiyle birlikte çeşitli sektörlerde yaygın bir şekilde 

kullanılmaya başlanmıştır. Askeri, endüstriyel, tarım, sağlık, enerji, inşaat ve güvenlik gibi 

birçok alanda termal kameralar, tespit ve analiz süreçlerinde önemli bir rol oynamaktadır. Bu 

kameralar, özellikle yangın söndürme, arama kurtarma, sınır güvenliği, gece görüşü gibi zor 

şartlarda önemli olmaktadır. 

Peyzaj uygulama çalışmaları açısından ise, çevre izleme, bitki sağlığı değerlendirmesi, sulama 

optimizasyonu ve termal konforun sağlanması gibi çok yönlü alanlarda sürdürülebilir ve verimli 

tasarımların gerçekleştirilmesini sağlamaktadır. Bitkilerin su stresi, hastalık tespiti gibi 

durumlarda da erken uyarı sağlayarak, daha etkili bakım ve yönetim stratejilerinin 

uygulanmasına olanak tanımlanmaktadır. Bununla birlikte, termal kameralar yeşil alanların 

iklim değişikliğine olan etkisini analiz edebilmesinde ve kentsel ısı adası etkisini azaltmaya 

yönelik sürdürülebilir çözümler üretebilmekte kullanılmaktadır. 

Genel olarak, termal kameralar teknolojinin çeşitli alanlarda sağladığı katkılarla yalnızca 

verimliliği artırmakla kalmaz, aynı zamanda güvenlik, konfor ve sürdürülebilirlik gibi önemli 

kavramlara da hizmet etmektedir. Bu teknolojinin daha geniş kullanım alanları keşfedildikçe, 

gelecekte daha inovatif çözümler sunması beklenmektedir. 
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ABSTRACT 

Chemotherapy is a method used in cancer treatment to stop or slow down the growth of quickly 

growing and dividing cancer cells. Chemotherapy aims to treat cancer or ease cancer symptoms. 

Cancer treatment is used to reduce the chance of cancer returning and to stop or slow its growth. 

It is used to ease chemotherapy symptoms and shrink tumors that cause pain and other 

problems. 

While some patients are treated with chemotherapy alone, the majority of patients are treated 

with chemotherapy along with other cancer treatments. The type of treatment to be applied is 

decided by looking at the type of cancer, its spread, if so, where it has spread, and whether the 

patient has any other health problems. 

Although chemotherapy gives good results when administered together with chemotherapy 

drugs, multidrug resistance may develop in cancer cells undergoing chemotherapy treatment. 

In this case, cancer cells resist chemotherapy treatment and suddenly begin to grow. Multidrug 

resistance mechanism may develop with increased release of the drug out of the cell. Thus, drug 

absorption and intracellular drug concentration in these cells decrease. 

Nanotechnological developments have led to the emergence of successful nanomedicines that 

are effective in different tumor types in cancer treatment, have high anticancer activity and have 

mild side effects. Nanomedicines can be effectively produced target-specifically by modifying 

the ligand. Due to this approach, drug-loaded nanoparticles can increase the effectiveness of 

chemotherapy treatment by being effective in eliminating multidrug resistance and increasing 

drug effectiveness in resistant cells. 

Keywords: Chemotherapy, Cancer Treatment, Multidrug Resistance, Nanomedicine, 

Nanoparticles. 
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INTRODUCTION 

Cancer is a genetic disease that occurs as a result of somatic mutations in DNA at the cellular 

level caused by external factors and genetic changes. Genetic mutations that occur are usually 

irreversible (Gupta & Prakash, 2014). Genotoxic effects that cause DNA destruction or cellular 

mutations can have a direct or indirect effect (Moorthy et al., 2015). 

There is a relationship between tumor formation and oxidative damage. Oxidative stress causes 

DNA damage by affecting the formation of free radicals. Free radicals can cause base mutations, 

cross-linking in DNA, DNA strand breaks and chromosomal breaks (Calle et al., 2003). 

Developments in the field of nanotechnology show that nanomedicines targeting cancer cells 

can play a role in increasing the effectiveness of chemotherapy. By optimizing the size and 

surface properties of nanomedicines, they minimize systematic toxicity as target-specific drug 

carriers and provide more effective treatment results (Reddy & Couvreur, 2011). 

CURRENT TREATMENT METHODS FOR CANCER 

Chemotherapy 

Chemotherapy aims to stop cancer cells from dividing rapidly, or to slow down the rate at which 

they divide. The aim of chemotherapy is to treat cancer or relieve cancer symptoms. In the 

treatment phase, chemotherapy is used to reduce the likelihood of cancer returning, slow its 

growth (if possible, stop it). Chemotherapy can be used to relieve symptoms by shrinking 

tumors that cause pain and other problems (Ashrafizadeh et al., 2020). 

Hormone Therapy 

Hormone therapy slows down or stops the growth of cancer that is trying to grow using 

hormones. Hormone therapy is also called hormonal therapy or endocrine therapy. Hormone 

therapy is usually applied in combination with other cancer treatment methods in the treatment 

of prostate and breast cancers. 

Hormone therapy causes various side effects because your body's ability to produce hormones 

is blocked or there are changes in the behavior of hormones. Side effects seen in men with 

prostate cancer include hot flashes, weak bones, diarrhea, nausea, fatigue, while side effects 

seen in women with breast cancer include hot flashes, menstrual cycle changes, nausea, mood 

swings, and fatigue (Salzano et al., 2019). 

Immunotherapy 

Immunotherapy is a type of treatment that helps the immune system in the treatment of cancer. 

The immune system, which helps our body fight infections and other diseases, consists of white 

blood cells and the organs and tissues of the lymphatic system. 
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Some cancer cells can escape the immune system. They can undergo genetic changes and have 

proteins on their surfaces that block immune cells. They can affect the immune system's 

response to cancer cells by differentiating healthy cells around the tumor (Johdi & Sukor, 2020). 

Different immunotherapy methods are used in cancer treatment (Table 1). 

Table 1. Immunotherapy methods and functions 

Method Function 

Immune checkpoint inhibitors 
These are drugs that block immune 

checkpoints. 

T cell transfer therapy 
It increases the fighting ability of T cells in 

cancer treatment. 

Monoclonal antibodies 

They are laboratory-designed immune 

system proteins that have the ability to bind 

to specific sites on cancer cells. 

Treatment vaccines 
It increases the immune response in cancer 

cells. 

Immune system modulators 
It increases the immune system's response to 

cancer. 

Radiation Therapy 

In radiation therapy or radiotherapy, high doses of radiation are applied to kill cancer cells and 

shrink tumors. Radiation is applied in low doses to view the inside of the body. When radiation 

therapy is applied in high doses, it kills cancer cells and causes DNA damage. Cells with 

damaged DNA cannot divide and die. In radiation therapy, DNA damage can take days or weeks 

to occur. Therefore, cancer cells continue to die even after weeks or months of treatment (Mottet 

et al., 2017). 

Stem Cell Transplant 

Stem cell transplantation is the process of restoring blood stem cells that have been destroyed 

by high-dose chemotherapy or radiation therapy in cancer treatment. Stem cells can differentiate 

into different types of blood cells (Table 2). 

Table 2. Cell types and their functions 

Cell Type Function 

White blood cells 
It is part of the immune system and helps the 

body fight infection. 

Red blood cells It carries oxygen to all parts of the body. 

Thrombocytes It helps blood clotting and prevent bleeding. 
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Leukemia, lymphoma, multiple myeloma, and myelodysplastic syndromes that affect blood 

cells are usually treated with stem cell transplants. Stem cell transplants can also be used for 

neuroblastoma, testicular cancer, germ cell tumors, recurrent brain tumors in children, and 

autoimmune diseases (Alnasser et al., 2023). 

Surgery 

Surgery may be preferred for removing cancer from the body, depending on the type of cancer 

and how advanced it is. Surgery can remove the entire tumor or a portion of the tumor. In cases 

where it is not possible to remove the entire tumor, removing a certain portion can help increase 

the effectiveness of other treatments applied simultaneously. Surgery can be performed using 

local, regional, or general anesthesia. Local anesthesia causes loss of sensation in a small area 

of the body, while regional anesthesia causes loss of awareness in larger areas of the body such 

as the arms and legs, and general anesthesia causes loss of awareness and a deep sleep (Ginzberg 

et al., 2024). 

Targeted Therapy 

Targeted therapy is a treatment method that targets proteins responsible for cancer growth, 

division, and spread. Targeted therapy commonly uses small molecule drugs or monoclonal 

antibodies. Monoclonal antibodies target cancer cells, marking them and allowing the immune 

system to better recognize them. Some monoclonal antibodies also play a role in stopping 

cancer cells from growing or carrying toxins to cancer cells, which can help destroy the cells 

(Lee et al., 2018). 

CHEMOTHERAPY TREATMENT 

Chemotherapy can be used as the sole treatment for most types of cancer, or it can be used in 

conjunction with other cancer treatments. The types of treatments to be applied depend on the 

type of cancer, its spread, and the patient's other health conditions. 

The use of chemotherapy before surgery or radiation therapy to shrink a tumor is called 

neoadjuvant chemotherapy. The process of destroying surviving cancer cells after surgery or 

radiation therapy is called adjuvant chemotherapy. When chemotherapy is used in conjunction 

with other treatments, it can help increase the effectiveness of the treatment and can also be 

effective in killing cancer cells that have spread to other areas. 

Chemotherapy kills or slows the growth of healthy cells as well as cancer cells. For this reason, 

side effects such as fatigue, nausea, hair loss, and mouth sores are seen during chemotherapy. 

These side effects usually improve after chemotherapy is stopped (Ashrafizadeh et al., 2020). 

NANOMEDICINE APPLICATION IN CHEMOTHERAPY TREATMENT 
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Nanodrugs provide significant advantages in the delivery of chemotherapy drugs due to their 

high encapsulation efficiency, long circulation time, controlled release and therapeutic effects. 

Liposomes, nanoparticles, polymer micelles, polymer drug conjugates, nanosuspensions, 

nanoemulsions are the most commonly used nanodrug carriers (Table 3) (Wei et al., 2021). 

Table 3. Commonly used current nanodrugs 

Nanodrugs Function 

Liposomes 
Liposomes are biofilm-like structures with good 

biocompatibility and relative stability. 

Nanoparticles 

Nanoparticles are particles within the size range from 1 to 1000 

nm and can be loaded with active compounds inside or on the 

surface of the polymeric core. 

Polymeric micelles 
Polymeric micelles are nanosized molecules of core–shell 

structure. 

Polymer-drug conjugates 

Polymer drug conjugates are more effective in terms of drug 

loading, drug release and stability compared to other 

nanocarriers in which drug molecules are encapsulated. 

Nanosuspension 
Nanosuspensions are nanoscale aqueous dispersions of insoluble 

drug particles stabilized by surfactants. 

Nanoemulsion 

Nanoemulsions are nanostructures in emulsion form, generally 

containing aqueous and oil phases, with high bioavailability, 

high drug stability and low side effects. 

Other nanocarriers 

Graphenes, gold nanocages, hydrogels, prodrug nanogels, 

microspheres and nanoclusters have shown their effects in the 

simultaneous use of natural active ingredients and chemotherapy 

drugs. 

CONCLUSION 

Cancer continues to be a disease that is still incurable for many patients today. Although 

significant progress has been made in the treatment of some types of cancer, resistance to 

treatment or recurrence of the disease continue to be obstacles in the treatment process of 

cancer. Nanomedicines and ongoing technological developments can play a role in increasing 

the effectiveness of current treatments in cancer treatment. In this way, it may be possible to 

increase the chance of treatment with better treatment combinations. 
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