
 
 

 
 

                

 

 

 

 

 

 

 

 

 

 

ABSTRACT 

Agriculture is one of the essential sectors for the survival of humankind. Adapting 

technology as well as digitalization is very crucial for the field of agriculture to benefit 

the farmer as well as the consumer. Crop growth and yield are essential aspects that 

influence the field of agriculture as well as farmer economically and socially. So, it is 

necessary to have close monitoring at various stages of crop growth to identify the 

diseases at right time. But, humans naked may not be sufficient and sometimes it would 

be misleading scenarios arise. In this aspect, automatic recognition and classification of 

various diseases of a specific crop are necessary for accurate identification. This thought 

gave inspiration for the present proposed framework 

Pakistan confers with a broad range of agro-climatic position, diverse from tropical to 

temperate, allowing 20 different types of fruits to grow. Citrus is an important fruit within 

the economically important family Rutaceae and is cultivated in Pakistan on a 20.0461 

thousand ha with an annual production of 2.29 million tons. According to intentional 

reports published during 2015,  Pakistan stands  16th  country of world  for production of 
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good quality of citrus crops. However, during 2016 CABI released a  report indicating a 

serious disease of citrus fruits like canker, causing higher losses in citrus production 

caused by gram negative bacteria Xanthomonasaxonopodis. Conventionally method for 

plant diseases diagnosis using hand lenses till to isolation lab techniques are laborious and 

not predictive for fungicidal application time to time, and make some treatment to control 

the diseases. By applying Artificial Intelligence techniques  4 to 5 thousands picture of 

Citrus canker spots from different orchards from different plant parts fruit and leaves at 

different location from pothowar were obtained . Then resize the images and retain 

images in convolutional neural network (CNN) by using python as computer language 

were applied . A model of Citrus Fruits Detection (Multi Classification).ipynb(CFD) was 

developed, that is able to detects the Citrus canker disease on Citrus Plant, and  provides 

data at its  initial stages (Low Infection) or at final stage (Severe Infection). 

Keywords: Citrus,  Xanthomonasaxonopodis, Artificial, Intelligence ,CNN 

INTRODUCTION 

The distribution of crop diseases can affect the economy badly. The manual diagnoses 

of crop diseases are time-consuming and risk errors. Digital revolution is reinventing 

agriculture, which integrates advanced technologies, digital tools, information, and 

communication technologies to enhance the opportunities for agriculture improvement 

and performance. Digital agriculture is currently emerging as a consequence of several 

technological developments in artificial intelligence, remote sensing, and robotic 

systems. Such systems allow farmers to provide broad, precise, and accessible 

traditional agricultural products at the national and regional levels, and boost yield and 

quality while limiting environmental impact. It can also provide ease to the farmers for 

detecting plant disease, pests and weeds (Adaskaveg  and Foster, 2004 ;  Aruoma et al., 

2012). 

Citrus is  producing in all the four provinces of Pakistan , But mainly in Province 

Punjab five districts, Sargodha (Bhalwal), Toba Tek Singh, MandiBahauddin, Sahiwal, 

Khanewal, Cover total area under cultivation 60% and production of Citrus is 65%. ( 



 
 

 
 

Deqiu, 1993; Devatkal, and Naveena, 2010).). In Pakistan area and production of fruit 

increased by 22.8% and 21%, respectively, in the year 2005 better growth received by 

the growers, 0.8 million hectares area under fruit trees. (MINFAL, 2006; Franke  and 

Menz, 2006; Gerhards  and Oebel, 2006). Among fruits, citrus was cultivated on 

192,274 hectares with annual production of 2,458,381 tons during 2005. Since the best 

growth of Kinnow (Citrus reticulate.), Pakistan produced 1.62 million tones citrus    (  

Jeliazkova and D. Percival,  2003), which increased to 2.4 million tons in 2014 and 

2015. (FAO, 2016  ), its production has been fistedly increasing to fulfill the demand 

in the country and abroad (Khan,  1992; Gliever  and  Slaughter, 2001; González-

Molina  et al., 2010   ).     

The citrus stand first in area and production among all fruits produced worldwide. It is 

highly prized and remunerative fruit cultivated in more than 50 countries worldwide   (  

Kl, 1993;   Lin et al., 2009; Luo et al., 2008). The major fruit producers are China, 

Brazil, USA, and Mexico and contribute 47% of total citrus world production (Youseif 

et al., 2014;   Mukti ansd Biswas , 2019). Brazil is the biggest citrus fruit production 

country in the world and most of the oranges are produced here (Wali et al., 2013; 

Nutter et al., 2006; Parvat et al.,2017 ). Global production of citrus has been 

considerably increased during the past few years and reached 3.2 metric million tons 

during 2016-17. The Oranges accounts for about 50 million tons (USDA, 2017). The 

availability of Pakistani kinnow in the European market is irregular and is mainly used 

as a raw material for juice. The Pakistan is exporting only 10% of its total Kinnow 

production which can be increased thrice by providing local farming better knowledge 

about growth to post harvest stages  . It exported 372,160 tons Kinnow during the year 

2015-16 and major international markets were Afghanistan, Azerbaijan, Indonesia, 

Mauritius, Oman and Philippines (Trade Development Authority of Pakistan, 2017). 

 In scientific literature, several techniques have been proposed to tackle the 

complex challenges in agriculture, such as decision support systems, plant disease 

detection, and other artificial intelligence-based techniques. Deep learning has shown 

most promising results for agricultural image processing such as plant disease 



 
 

 
 

detection, pesticides detection, plant type classification, etc. For instance, the study 

proposed the detection of Fusarium head blight disease in wheat crops   (Sankaran, 

2016 ) . Here, deep con volutional neural network (CNN) and image processing 

techniques are employed to detect the diseased part of wheat leaf images. The authors 

in exploit Bayesian deep learning for approximating the probability density for crop 

disease detection problems. Another deep CNN-based work suggests deploying a pre-

trained model learned from usual massive datasets, and transferring it into a specific 

task trained with their data, like VGG Net and Image Net  ( Selvaraj et al., 2006;   ). 

An automated wheat disease diagnostic system implementable on mobile 

devices to conduct a real-time diagnosis is based on deep learning and multiple 

instances learning (MIL). Their method uses four deep learning models, VGG-FCN-

VD16, VGG-FCN-S, VGG-CNN-S, VGG-CNN-VD16, and are implemented on the 

leaf images dataset. The accuracies of VGG-CNN-VD16 and VGG-CNN-S are 

73.00%, and 93.27%, respectively. However, the suggested model cannot detect the 

last stage of disease of the plant. Authors of applied the neural network, support vector 

machine, and fuzzy classifier for plant disease detection problems. They suggested that 

there is a need to work on diseases stage identification and quantification, real-world 

applications, and the reliability of a fully automatic system in agricultural sector. 

proposes the detection of the Fusariumhead blight, a wheat crop disease   (Saville, 

2006) . They developed a deep convolutional neural network (DCNN) capable of 

extracting distinct wheat stems from a single image with a complicated environment. 

They also suggest a new method for identifying Fusarium head blight infected regions 

in each spike. In training, the model accurately detects the crop’s diseased part, and the 

mean average precision is 0.9201. The results are better than k-means and Otsu’s 

methods. However, this model requires a large dataset to detect the diseased part more 

accurately (Shahzadi et al., 2016;  Shaw and Royle, 1989 ). 

A novel plant leaf disease detection model bases on deep CNN is proposed in( 

Lin et al., 2009). Transfer learning and deep CNN are used for the leaf disease 

detection problem. The deep CNN model could accurately differentiate 38 different 



 
 

 
 

groups of diseased and healthy plants using leaf images with 96.46% accuracy (Sunny 

and  Peter, 2016) and          used texture-based segmentation and simpler linear 

iterative clustering (SLIC) to capture and recognize the diseases and pests at early 

stages in corn crops. Classification is done through binary support vector machine 

(BSVM) and multi-class support vector machine (MSVM). The accuracy achieved for 

pest detection is 52%, which can be extendable used ResNet-101, VGG-16, and 

ResNet-50 can see blurred images, and yolov3 for pest and disease detection in rice 

crop, and detected blurred boundaries and irregular shapes. However, the model 

showed poor performance for fewer features present in the image frames (Thangadurai 

and Padmavathi , 2015). 

The  results  presented  by  Mukti and Biswas  (2019) suggested the use of 

image acquisition, image preprocessing, image segmentation, feature extraction, and 

classification techniques for the ginger plant disease detection problem. The system is 

linked with a digital/web camera, allowing farmers to take images of plant leaves. The 

collected images are processed using image processing techniques to identify diseases 

symptoms, disease type and notify the farmers about disease type through global 

system for mobile communications (GSM) interface. Then, relay turns on the pump 

installed in the device to release medicine to the infected plant according to the 

infected disease. However, the study does not consider a standard dataset of the ginger 

plant leaf images, and some diseases of ginger plants and pests are not discussed  (   

Zaman et al., 2011 ).  

This study focuses on making an autonomous system that detects ginger plant diseases, 

pest patterns, and deficiency nutrients through deep artificial neural network and 

learning techniques, namely VGG-16, CNN and MobileNetV2 in real-time 

circumstances. The study also involves developing a large-scale ginger plant dataset 

based on different stages. We present the classification of various diseases and nutrient 

deficiencies, and investigate the pest patterns in the leaf images. In addition, we exhibit 

the performance and ability of the model to predict diseases with high accuracy. This 

study hopes to present the first step towards deep learning-based citrus canker disease 



 
 

 
 

detection. This research study presents the following key contributions. • To develop a 

standard dataset of leaves and fruits ofcitrus at healthy stage, citrus canker at initial 

stage and citrus canker at final stage. 

MATERIAL AND METHODS 

Data Collection 

Collection of the images of Citrus fruits and leaves were collected at different stages 

twice in a month from emergence of canker spots at Knoot  Research Farm, Pir Mehr 

Ali Shah Arid Agriculture University Rawalpindi at Chakwal and Panj Katha village 

in Attock. The size of data was almost 4000 images of canker spots by using Sensor 

(Iphone8 mobile Camera with 12-megapixel wide-angle f/1.8 camera with a larger. 

Data was taken from a specific distance of 01ft from infected sample to image 

collecting devices. 

   Image Acquisition and Description 

To detect c an k e r  spotsinreal‐time, there was three stages Healthy Citrus 

(Healthy images of Fruits and Leaves), Canker at Initial Level (Canker spots on leaves and 

fruits at Initial level), Canker at Final Stage (Canker Spots on leaves and fruits at Final 

Stage). 

RESULTS AND DISCUSSION 

After collecting data, images were processed as 1.5 × 1.4‐m subject of view PNG 

documents within the Google Colab Note Book in Google drive. A detailed 

description of dataset distribution is provided in Table 1. 

Table 1. A detailed description of dataset distribution 

Sr. 

No 

Stages of Citrus Training 80% Total Testing 

20% Leaves Data Fruits Data 

01 Citrus Healthy 512 512 1024  



 
 

 
 

02 Citrus Canker (Initial) 512 512 1024 768 

03 Citrus Canker (Final) 512 512 1024 

04 Total 1536 1536 3072 3840 

 

Data Augmentation and Processing 

Data augmentation is a method of creating new training data from field data. We apply 

domain-specific techniques to samples from the training data to generate unique and 

distinct training instances. In this study, we augment the images by rescaling, rotating 

the images, changing the width and height shifts, zooming the images, and doing the 

horizontal flip. All the images are renamed by python code, resized by the cv2 library, 

and converted into RGB images for further data processing. The dimensions of the 

images are (150 × 150 × 3), height and width are 150 and 150, and 3 represents RGB 

channel (Red, Green, Blue). 

 

 

 

Figure 1. Citrus at Healthy stage. 



 
 

 
 

 

 

 

      Figure2.  Canker on citrus leaves 

Figure 03: 

Citrus Canker at Final 

Stage in the field. 

      Classification 

This step trains images of Citrus Canker disease. We use 80% data for training 

and the remaining 20% data for testing a detailed description of the deep learning 

algorithms is provided in the following table 2. 

 

 

Table 2. Detail description of images use during algorithm. 

Sr. 

No 

Stages of Citrus Training 80% Total Testing 

20% Leaves Data Fruits Data 

01 Citrus Healthy 512 512 1024  

768 02 Citrus Canker (Initial) 512 512 1024 

03 Citrus Canker (Final) 512 512 1024 

04 Total 1536 1536 3072 3840 



 
 

 
 

 

CNN Model 

CNN is widely employed in the field of study. Image is represented by a three 

dimensional matrix is presented to CNN. Then, the convolutional layer extracts the 

characteristics of the image. Convolutional layer also includes ReLU activation, which 

reduces all negative values to zero. After convolution, the pooling layer is utilized to 

minimize the spatial volume of the input image. Then max pooling is used to minimize 

the spatial volume of the input image, and the 4 × 4 dimension input has been reduced 

to 2 × 2 dimensions. Then there is a fully connected layer, and the last is the logistic 

layer. The label, which is one-hot encoded, is contained in the output layer. A 

sequential model is used with Relu activation function. Dropout rate is 0.2 to reduce 

the over-fitting of the algorithm and sigmoid is used in the last layer. The hyper 

parameters used for CNN are given in Table 3. 

Table 3. Hyper parameters tuning used for CNN.  

Dataset ratio There are three classes for citrus canker disease detection, 

Citrus (Healthy Stage), Citrus canker (Initial Stage), Citrus 

canker (Final Stage) fruits and leaves. 80% data is used for 

training and 20% data for testing for all detection cases. 

Pre-processing Images are renamed and resized to 150 × 150 

Batch size Batch size is 32 for training the CNN 

Epochs Epochs are set to 60 to train the CNN.algorithm 

Learning rate Learning rate of 0.001 is set for the proposed model 

Optimization 

algorithm 

The CNN model is trained by Adam optimizer. 

 

The convolutions are a fixed size of 150 × 150 RGB (Red Green Blue) images 

during training. The pre-processing performed here removes the typical RGB value 



 
 

 
 

computed on the training phase-out of each pixel. The image is processed using a stack 

of convolutional layers, which employ filters with a small field of 3 × 3. It is more 

complex and has nonlinear effects but has fewer parameters. In one of the settings, 1 × 

1 convolution filters are used, which may be thought of as a linear modification of the 

input channels. For 3 × 3 convolution layers, the convolution phase and spatial padding 

of convolution input are kept to 1 pixel, ensuring that the spatial resolution is retrained 

after convolution.  

Spatial pooling is helped by five max-pooling layers that follow part of the 

convolution layers. Max pooling is done with stride 2 across a 2 × 2-pixel frame. After 

a stack of convolution layers, there are three fully connected (FC) layers. The first two 

each have 4096 channels, whereas the third uses 1000 way ILSVRC classification and 

hence has 1000 channels, one for each class. The Softmax layer is the last layer. 

However, because of binary classification study. The last layer used here is the 

sigmoid layer. In all networks, the configuration of the ultimately linked layers is the 

same. 

 

 

 

 

 

 

 

 

 



 
 

 
 

 

 

 

 

 

           

Figure 4. Training Data of Citrus (Healthy), Citrus canker (Initial Stage), Citrus canker (Final 

Stage). 

This section presents the results of pest pattern detection. The dataset was split into 

three classes’ pest pattern and healthy having 3072 images of training and 768 images 

for testing. Accuracy for CNN is shown in Figure 5. The number of epochs was 

represented on the x-axis, and it can be defined as the algorithm will learn in the 

number of times of the entire dataset. The y-axis represents the accuracy of the models, 

and accuracy is the ratio of the number of accurate predictions to the overall number of 

correct predictions. VGG-16 achieves better validation accuracy of 92% in disease 

detection. 

 

 

 

 

 

             Figure 5. Accuracy of CNN when epoch size is 45 and training accuracy is 92%. Algorithm 

CNN   

             shows the accuracy 92%, loss was 0.3%, precision was 95%. 



 
 

 
 

 

    CONCLUSION  

Citrus plant plays an important role in agriculture and medical field. So, this 

research represents an approach for canker detection in citrus. Digital image 

processing techniques can be employed to detect canker infected leaf diseases with 

accuracy compared to the traditional methods. The proposed CNN based leaf 

disease identification model Citrus Fruits Detection (Multi 

Classification).ipynb(CFD) developed, that detects the Citrus canker disease on 

Citrus Plant, and also detects and gives data about it that is it at initial stage (Low 

Infection) or at final stage (Severe Infection). Mapping of citrus canker disease 

done from four orchards at two different locations in pothowar region.In future we 

can add the management factor at all the stages for the citrus canker. To early 

manage the disease and also develop an application. Also develop a Mobile 

Application for the access of each farmer or citrus grower, for early detection of 

citrus canker and its proper management.  
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ABSTRACT 

Bio fuels appeared to be more climate-friendly than burning fossil fuels. There are 

different types of  alcoholic fuels that can be produced easily and may used as 

alternative source of existing fuels.  Butanol may be used as a fuel in an internal 

combustion engine and it is more similar to gasoline. Butanol is a drop-in fuel and thus 

works in vehicles designed for use with gasoline without modification. Both n-butanol 

and isobutanol have been studied as possible fuels.  Butanol  is produced from starch- 

or sugar-based  material such as corn grain , sugar cane or from cellulosic feed stocks  

Biofuel can play a great role in Pakistan because country is oil dependent.  Second 

generation cellulosic biofuels offers a solution to reduce carbon emissions of traffic   

as well as generation of energy for  domestic and commercial uses. A study was 

conducted to develop a approach  for the management of  agriculture as well as  other  

organic wastes  utilization   for  production of alcoholic fuels.  Therefore   cellulosic 
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materials  like  wheat and  rice  straws as well as  fruit wastes were used in this study.  

Samples were analyzed for different parameters. Biological and chemical 

pretreatments were compared for each substrates. Efficiency of microbial   enzymes 

for saccharification of agricultural substrates was evaluated. It is expected that 

outcome  of this study  will help to increase production of  biofuels and to reduce 

burden of  imported fossil fuels.  

Key words;   Fossil fuels,  Bio butanol, Biomass, Green house gases, Climatic changes 

 

 

INTRODUCTION 

 Exploration of sources for alternate energy have been increased because of increasing 

concerns about energy security and climate change. The transportation sector plays a 

significant role for emission of greenhouse gases due to uses of fossil fuels, However, 

replacement of oil derived fuels such as ethanol or butanol  could reduce 

environmental impacts and give advantages on social as well as economical levels 

.Various alternatives to generate sustainable biofuels are being investigated. Biological 

energy resources are like  bioelectricity, biogases, biodiesel and bio alcohols. Among 

these sources, bioalcohol shows a great potential to reduce the emission of greenhouse 

gases, decrease the dependence on fossil fuel and act as a chemical feedstock and fuel 

for transport  (Dhamole et al., 2015).The production of  alcoholic fuels     has been 

improved extremely because many countries are trying to reduce the import of oil, 

improving the quality of air and growing rural economics. The global ethanol 

production is 51,000 million liters (Renewable Fuels Association, 2007). Ethyl alcohol 

has some advantages as a fuel as it has higher oxygen contents. The higher oxygen 

level permits improved oxidation of hydrocarbons with successive reduction in 

aromatic compounds and carbon monoxide emission. Ethanol has greater octane rating 

properties (Thomas and wong, 2001). 

biomass is a vital energy resource in pakistan because of agricultural based country. 

the biomass produced in livestock and agriculture sector in the form of animal waste 

and crop remaining as sugarcane bagasse and rice husk (amiri et al. 2014 ). second 

generation biomass is mainly composed of lignocellulosic material. lignocellulosic 



 
 

 
 

biomass is more plentiful organic substance on earth and consists of cellulose (35-

50%), hemicellulose (20-35%) and lignin (5-30%) (huber et al., 2006).various 

renewable energy resources include different agricultural substances like green leaves, 

fruit shells, straws, nut shells and fruit seeds . most commonly used feedstocks are 

wheat straw, wheat bran, corn stover, corn steep liquor and apple pomace (ejezi et al., 

2006).now a day, agricultural waste is used for the production of biofuels like 

biodiesel, bioethanol, biohydrogen and methane as compared to energy crops because 

they have competition with food crops. as huge amount of agro waste is available and 

have discarding problem so, alternate option is the utilization of lignocellulosic 

biomass in order to reduce the competition between fuel and food (mahro and timm, 

2007). the grasses are considered as reliable substance for extraction of ethanol. the 

utilization of perennial grasses is advantageous and possibly it further decreases the 

cost for the production of ethanol and its use as fuel (gomez et AL., 2008).  

the  grasses can be grown all over the year worldwide, particularly in subtropical as 

well as tropical countries. cogon grass has been exploited to rise the soil stability and 

as fodder, it is recognized as worst weed and it is known as pest by almost 73 

countries in all over 35 crops. the roots of cogon grass have secondary metabolites 

which have medical importance. it is known as perennial grass and could be cultivated 

in any soil which usually considered as unfit for production of crops.  

 Cellulose is a major sugar in wood , it is broken down by bacteria available in gut of 

termite and finally converted into various products including  fatty acids and alcohol 

like ethanol etc.( kim and dale. 2005).clostridium ,genus of rod shaped gram positive 

bacteria member of which found in soil, water and intestinal tract. clostridium 

acetobutylicum ferments sugar to a mixture of organic solvents like acetone , butanol 

and ethanol. saccharomyces  cerevisiae ( known as baker s years)  single celled 

eukaryotes which is frequently used  in fermentation process for production ethanol 

and other alcoholic products. therefore current study was undertaken for  chemical and 

biological analysis of cellulosic biomass for various parameter required for alcohol 

fuels like biobutanol  production  



 
 

 
 

MATERIAL AND METHODS 

Collection of Agricultural Substrates 

Various  samples of  wheat and rice   straws as well as, peel wastes  were collected 

from  various areas  .   About 1 Kg samples of each samples were collected in fine 

plastic bags.  The samples were shad followed by sun  and oven dried for overnight at 

55 °C. The samples were converted into fine powder form  by electric grinder and 

passed through 40 mesh standard size sieve.  The powder form of samples were saved 

in fine plastic bags duly labeled with the name and were stored in refrigerator at 4°C    

till further uses.  

           Proximate Analysis of Samples   

All  samples were analyzed for ash contents, volatile matter, crude protein, crude fiber, 

crude fat and wet as well as dry weight . The standard methods were used for the 

estimation of total solids and moisture contents by drying at 105 ºC to remove moisture 

from the samples (  AOAC, 1990). 

Chemical  analysis of raw biomass 

The cellulose content of   sample was  estimated by using    reported method. 

The hemicellulose  was determined by computing ADF (Acid Detergent Fiber) and 

NDF (Neutral Detergent Fiber) differences .The lignin contents were determined by  

standard  method as reported  by  AOAC (1990).   

 

Chemical Pretreatment  

For chemical pretreatment two chemicals were used such as acid (H2SO4) Pretreatment 

experiment was performed by using H2SO4 (1.0, 1.5 and 2%) at diverse temperatures 

such as 100 °C , 110 °C and 120 °C for different  times durations  (15, 30, and 45 

minutes). Solid sample ( 10 %)  (w/v) in reagent bottle was utilized during experiment. 

After pretreatment, the vacuum filtration assembly was used for filtration of sample in 

each bottle and the contents were emptied on filter paper. After  filtration, the solid  



 
 

 
 

washed  away with 300 ml distilled water in order to neutralize the pH.  The filter 

paper was than dried at 105 °C and weighed. 

 

 

 

 

 

 

 

 Figure 1. Biomass  

 

 

 

 

 

Enzymatic Hydrolysis  

The biomass after pretreatment 5% (w/v) was hydrolyzed with cellulose and β-

glucosidases at 50 °C and 160 rpm for 72 hours in a water bath shaker with 0.05 M 

buffer (sodium citrate)  at 4.8 pH. Cellulases having activity of (30FPU g-1). The 

samples were withdrawn from reagent bottle after every 12 hours to determine the 



 
 

 
 

concentration of sugar. After enzymatic hydrolysis, H2SO4 (µl) was added. Un-

hydrolyzed sample was separated by centrifuging for 10 minutes  at 13,500g. 

Supernatant was collected by means of syringe filters for sugar analysis by 

dinitrosalicylic acid (DNS) method .The amount of sugar was analyzed by p-

hydroxybenzoic acid hydrazide (PAHBAH) method. By using the concentration 1Mm-

25mM of xylose the standard curve was drawn. Then by comparing the standard sugar 

concentration, the amount of sugar in pretreated sample was determined. The best 

pretreatment condition was selected after enzymatic hydrolysis process. The sample 

containing higher amount of released sugar was further selected for fermentation 

process. The solid biomass was stored at 4 °C which was then  used for fermentation 

process   (   Demirbas, 2001; Iram et al., 2021; Maria et al., 2021). 

Clostridium acetobutylicum function for butanol 

The clostridium specie Clostridium acetobutylicumwas maintained at at -20⁰C. 

Enzymatically hydrolysed sample was then used for fermentation. The pH was 

maintained at 6.5 with NaOH. 1ml C. acetobutylicumspores were added in 100ml 

enzymatically hydrolysed solution in reaction bottle for separate hydrolysis and 

fermentation. These reaction bottles were placed in shaking incubator having 120 rpm 

at 37⁰C for 72 hours. The butanol concentration was determined by alcohol meter after 

72 hours, and  values were expressed as  % butanol  obtained from wheat straw, from 

rice straw and  from corn stover. Among these three substrates wheat straw produced  

higher yield of butanol ( Xue et al., 2012 ). 

ANALYSIS OF   SUGAR AND ALCOHOL BY USING HPLC 

All the samples and standard solution of glucose was passed through the 0.22 μm 

filter prior to analysis. about 20 μl of  sample was injected through injection loop into 

hplc system.  in order to analyze the glucose,  enzymatically hydrolyzed  samples 

were run in the gradient mode for 10 minutes ( shields and  cathcart.2010; sluiter et 

al., 2008; tao et al., 2014; zhao et al., 2012).   

RESULTS AND DISCUSSION 



 
 

 
 

Results regarding  chemical  analysis of biomass samples  as well as fermentation of 

sugars into  acetone-  butanol- ethanol  are given in  the  following sections. therefore 

in current study acetone- butanol -  ethanol  ( abe ) were produced   from  organic 

wastes  material of  agriculture and municipal sources by using bacterial fermentation. 

          

  Biomass analysis 

Data in table 1 represents   various parameter found in  biomass samples. Whereas 

ligno-cellulosic contents of the samples  are given in table 2. It was observed that  

wheat straw has higher cellulosic contents as compared to other substrates used for 

analysis.  

Table 1.  Proximate analysis  ( %)  of biomass samples 

Substrate   Dry 

Matter 

 Moisture   Crude 

Protein  

Crude Ash   Crude  

Fiber  

Ash 

Wheat straw 91.12±0.48 7.83±0.25 8.15 ±0.24 8.17±0.33 34.45±0.43 5.36±0.2 

Rice straw 89.15±0.26 7.19±0.27 7.16 ±0.24 9.15±0.33 36.45±0.45 6.25±0.3 

Peel(wastes) 92.43±0.47 8.56±0.35 5.95 ±0.23 5.92± 0.43 34.86±0.36 4.76±0.4 

Analysis of organic wastes samples  

 

 

Table 2.  Chemical analysis  (% )of  biomass samples 

Substrate   NDF  ADF Hemicellulose  Cellulose  Lignin 



 
 

 
 

Wheat straw 83.4±0.58 57.85±0.26 28.14 ±0.25 28.16±0.36 24.46±0.46 

Rice straw 84.16±0.27 54.13±0.26 26.15 ±0.23 27.16±0.43 26.48±0.46 

Peel(wastes) 79.5±0.56 51.1±0.35 25.2±0.35 26.6±0.65 23.4±0.46 

Mean ± standard deviation (n=3) NDF = Neutral Detergent Fiber and ADF=Acid Detergent Fiber 

  

Dilute H2SO4 pretreatment 

The samples of the various biomass  were pretreated with dilute  acid  1, 1.5 and 2% 

concentration,  an autoclave at  temperature of 105, 120 and 135oC for the  period of 

15, 30 and 45 minutes. The temperature  120 °C is considered best for both the 

samples while the retention time of 15 minutes  was suitable   for  peel wastes and 30 

minutes for cogon grass at the concentration of 1.5% and 1% respectively, these are 

the optimized conditions that was used for enzymatic experiment ( Figures 2-5). 

 

 

 

 

Figure 2. Glucose yield obtained from Wheat straw at H2SO4 pretreatment conditions at 120⁰C 
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Figure  3. High glucose yield obtained from Rice straw at H2SO4 pretreatment conditions at 110 

⁰C. 

 

Figure 4. Comparison of glucose concentration at various temperatures  after 

dilute acid pretreatment. 
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Figure 5. Comparison of glucose concentration at various temperature 

Saccharification  of biomass samples with enzymes   

Higher  maximum amount of glucose was released from agro waste  up to 36 hours so 

there was no need to run experiment for more hours (Fig.  6). This released sugar, can 

than further be used for fermentation experiments  ( Becerra et al., 2015; Dheeran et 

al., 2012; Garcia et al., 2011).   Glucose (11.55 mg/ml) released during the first 48 

hours after the addition of enzyme and after that sugar released and became constant as 

observed from the straight line ( Fig.6). 
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                Figure 6.   Enzymatic Saacharification of sugar from biomass 

     Fermentation 

Significantly higher concentration of butanol was obtained from different substrates as 

shown in Tables 3 to 5. As the time period increases, glucose concentration was 

reduced  but ethanol concentration was enhanced but up to certain time limit. 

However,  after 72 hours glucose concentration was not sufficient  to  maintain the  

ethanol production. Higher cellulosic   but  lower  lignin contents  were found  and  

these contents   make  agrowaste   a better candidate for alcohol fuel  production  ( 

Gregg and saddler, 1996; ; Hanifeng et al., 2015; Jiang et al., 2015). 

Fermentation with Clostridium acetobutylicum 

The major product of  this type of fermentation   is known as ABE (acetone, butanol 

and ethanol) fermentation. The ratio of the acetone, butanol and ethanol in the 

fermentation process ismostly 3:6:1 as reported earlier by many authors. It was 

estimated that Clostridium acetobutylicum yields higher butanol quantity at acidic 

pretreatment Among three substrates the yield of butanol  was high in wheat straw 

because of number of factors i.e. the amount of carbohydrate  was  high in wheat straw 

as compared to rice straw and peel waste . Low lignin content in wheat straw is 

responsible for high glucose yield as well as high yield of butanol than other two 
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substrates. Wheat straw contains low lignin contents as compared to rice straw. The 

higher butanol production from wheat straw may be due to its low lignin contents. 

Among three substrates wheat straw yields highest quantity of butanol at acidic 

pretreatment conditions. It was estimated from previous studies that wheat straw 

hydrolysate contain furfural and hydoxymethyl furfural that supported the production 

of biobutanol by fermentation ( Kathleen et al., 2015; eMoretti and Thorson, 2008; 

Quershi and Blaschek, 2000). 

 

 

 

 

 

 

Table 3.  Acetone, Butanol and Ethanol production ( %) from  various agrowaste 

by  

Clostridium acetobutylicum 

Samples Acetone% Butanol% Ethanol% 

Wheat straw 1.5 6.3 1.8 

Rice straw 1.2 6.2 1.3 

Peel wastes  1.0 5.2 1.1 

ABE production from Biomass samples 

 



 
 

 
 

Table 4.  Acetone, Butanol and Ethanol production from agrowaste by 

Clostridium acetobutylicumat H2SO4 pretreated samples 

Samples Acetone % Butanol% Ethanol% 

Wheat straw 2.5 7.2 2.1 

Rice straw 1.7 4.9 2.2 

Peel waste  1.1 4.5 2.3 

ABE production from Biomass sample 

Table 5.   Acetone, Butanol and Ethanol production from agrowaste by 

Clostridium acetobutylicumat NaOH pretreated samples 

Samples Acetone % Butanol% Ethanol% 

Wheat straw 1.9 4.9 2.8 

Rice straw 1.5 4.6 2.4 

Peel waste 1.3 4.2 2.2 

ABE production from Biomass samples 

       HPLC Analysis of  reaction mixtures  

The enzymatically hydrolyzed samples of acidic pretreatment of wheat  and rice 

straws   etc., were further analyzed by HPLC. For this purpose, the samples those have shown  

higher amount of glucose at optimized conditions were used for analysis. The samples those 

were  with drawn at different time periods during enzymatic hydrolysis, then these were 

centrifuged at 14,000 rpm, at 4 ⁰C for 15 minutes. Supernatant was separated and then 

filtered by using 0.22 μm syringe filter. An aliquot of the sample (500 μl) was diluted with 1ml 

methanol to bring the concentrations of the samples within the range of calibration curve. 

Methanol was used due to the solubility of the sugars. The identification of peak as based on 

the retention time tR. Identification of glucose in three samples i.e. wheat straw, rice straw 



 
 

 
 

and corn stover were confirmed by the known standard injected through HPLC and its only 

one prominent peak was observed at a retention time of 3.255 minutes (  Table 6 and Fig.  7 ).   

 

 Figure 7. Chromatogram of Wheat straw hydrolysate sugar at acidic pretreatment. Peak of 

glucose (retention time, 3.128). 

Table 6. Analysis of  wheat and rice straws  samples  for sugars   with HPLC 

 

Components  Retention  time  

( min)  

Concentration (mg/ml) 

Rice straw 

Concentration 

(mg/ml)  

Wheat straw  

Glucose 8.6 22.52 28.3 

Cellobiose 7.1 1.02 1.05 

Xylose 11.6 4.3 5.6 

Arabinose 12.0 1.4 1.8 

Mannose  13.2 1.5 2.8 

Galactose 15.5 1.2 1.5 

Furfural  42.5 1.4 2.65 

HMF 28 1.2 2.84 



 
 

 
 

Analysis of sugar with HPLC  

DISCUSSION 

For the production of alcoholic fuels ( Butanol and Ethanol ) from lignocellulosic  

feedstock required  various technological  steps  like acid  or alkali  pretreatment, 

saccharification and fermentation.  To  accomplish  an  cost effective   production of  

biofuels, proper adjusting of  all  units of  system   is of a great importance.  In the past 

different countries significantly improved  alcoholic fuels production by refining   

different process like   pretreatment, enzymatic hydrolysis, fermentation, and  higher 

level of ethanol recovery ( Zhao, 2012). The popular  cases of  biomass based  fuels  

production  in developed countries  may be good references for the   developing 

countries . In addition many novel ideas, such as biorefinery and the concept of 

oriented conversion of classified composition have been investigated for ethanol 

production.    Similar technology are also    applicable for butanol production  

fromlignocellulosic biomass (García et al., 2011; Demirbas, 2001 ). The cost of fuels 

may further  decreases when it will produce at industrial scale  and efficient 

combination of these processes will result in competitive biofuel  production from 

plant biomass, which is currently not being utilized effectively  ( Talo et al., 2014). 

Fermentation of available sugars in cellulosic biomass have potential to 

provides  important products  like acetone, butanol, ethanol  and  similar other 

alcohols, that could  be used as   liquid fuels. Mostly  available source of biomass 

containing carbohydrates are  wood  wastes , agriculture crops  like wheat, rice and 

cotton   straws , corn covers, sorghum straws, fruit and vegetable wastes  and  similar 

other substrates ( Iram et al., 2021)   . Cellulose is considered as major  sugar for 

alcohol (fuel) production and  cellulose is complex   sugar present in plants materials. 

This complexcellulosic  material is break down into smaller units with help of acid 

treatment and enzymatic hydrolysis as well as bacterial/ fungal fermentation. These 

forms of alcohols is important because that may use as fuels. Therefore biofuels may 

provide solution of  combating climate change, as it help to reduce level of carbon 



 
 

 
 

emission release from traffic etc. Therefore  various order of alcoholic fuels production    

from cellulosic  substrates was obtained . Among all substrates of biomass used straws 

has provided better yields of alcoholic fuels as compared  to others material 

used.However, amount of acetone, butanol and ethanol  produced depends on nature of 

cellulosic biomass used as well as various  distillation process conducted after 

fermentation for purification of these type of alcohols ( Maria et al., 2021).  

CONCLUSION  

Renewable and sustainable energy  resources are the best alternative  of conventional 

fuels and energy sources . Bioconversion of lignocellulosic biomass  into  alcoholic 

fuels (butanol and ethanol ) provides a sustainable and economical pathway  . While, a 

deep understanding of fundamentals of various pretreatment processes and 

development of more efficient and economical fermentation processes needs 

continuing efforts. Moreover, the development of cost-effective detoxification, more 

efficient microbial strains are required. The process of integration and optimization to  

reducing energy consumption  as well as to  increase   yields replace currently 

available fossil fuels those are already in process of depletion. Therefore   scientists all 

over the world are observing different cost effective methods for  alternative sources of 

energy especially by using cellulosic biomass. It is expected that  these  types of   

research work could be   an important phenomena for the  development of country by 

using  indigenous resources in future. 
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ABSTRACT 

Bioethanol is a high octane number fuel which is produced from fermentation of  

different types of plant base  biomass 
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Bioethanol  may be used as a fuel in an internal combustion engine and it is more 

similar to gasoline..  Bioethanol   is produced from starch- or sugar-based  material 

such as corn grain , sugar cane or from cellulosic feed stocks 

Biofuel can play a great role in Pakistan because country is oil dependent.  Second 

generation cellulosic biofuels offers a solution to reduce carbon emissions of traffic   

as well as generation of energy for  domestic and commercial uses. A study was 

conducted to develop a approach  for the management of  agriculture as well as  other  

organic wastes  utilization   for  production of alcoholic fuels.  Therefore   cellulosic 

materials  like  wheat and  rice  straws as well as  fruit wastes were used in this study.  

Samples were analyzed for different parameters. Biological and chemical 

pretreatments were compared for each substrates. Efficiency of microbial   enzymes 

for saccharification of agricultural substrates was evaluated. It is expected that 

outcome  of this study  will help to increase production of  biofuels and to reduce 

burden of  imported fossil fuels.  

Key words;   Fossil fuels,  Bio ethanol , Biomass, Green house gases, Climatic 

changes 

 

INTRODUCTION 

The transportation sector plays a significant role for emission of greenhouse gases 

due to uses of fossil fuels, however, replacement of oil derived fuels such as ethanol 

or biodiesel   could reduce environmental impacts and give advantages on social as 

well as economical levels (  malakar et al., 2020) . 

various alternatives to generate sustainable biofuels are being investigated. biological 

energy resources are like  bioelectricity, biogases, biodiesel and bio alcohols. among 

these sources, bioalcohol shows a great potential to reduce the emission of 

greenhouse gases, decrease the dependence on fossil fuel and act as a chemical 

feedstock and fuel for transport  (  chenubini , 2010).the production of  alcoholic 

fuels     has been improved extremely because many countries are trying to reduce 

the import of oil, improving the quality of air and growing rural economics. The 

global ethanol production is 51,000 million liters (renewable fuels association, 

2007). ethyl alcohol has some advantages as a fuel as it has higher oxygen contents. 



 
 

 
 

the higher oxygen level permits improved oxidation of hydrocarbons with successive 

reduction in aromatic compounds and carbon monoxide emission. ethanol has greater 

octane rating properties (thomas and wong, 2001). 

Biomass is a vital energy resource in Pakistan because of agricultural based country. 

The biomass produced in livestock and agriculture sector in the form of animal waste 

and crop remaining as sugarcane bagasse and rice husk ( Malakar et al., 2020 ). Second 

generation biomass is mainly composed of lignocellulosic material. Lignocellulosic 

biomass is more plentiful organic substance on earth and consists of cellulose (35-

50%), hemicellulose (20-35%) and lignin (5-30%) (Li et al., 2014).Various renewable 

energy resources include different agricultural substances like green leaves, fruit 

shells, straws, nut shells and fruit seeds . Most commonly used feedstocks are wheat 

straw, wheat bran, corn stover, corn steep liquor and apple pomace (Ejezi et al., 

2006).Now a day, agricultural waste is used for the production of biofuels like 

biodiesel, bioethanol, biohydrogen and methane as compared to energy crops because 

they have competition with food crops. As huge amount of agro waste is available and 

have discarding problem so, alternate option is the utilization of lignocellulosic 

biomass in order to reduce the competition between fuel and food (Mahro and Timm, 

2007). The grasses are considered as reliable substance for extraction of ethanol. The 

utilization of perennial grasses is advantageous and possibly it further decreases the 

cost for the production of ethanol and its use as fuel (Gomez et al., 2008).  

The  grasses can be grown all over the year worldwide, particularly in subtropical as 

well as tropical countries. cogon grass has been exploited to rise the soil stability and 

as fodder, it is recognized as worst weed and it is known as pest by almost 73 countries 

in all over 35 crops. the roots of cogon grass have secondary metabolites which have 

medical importance. it is known as perennial grass and could be cultivated in any soil 

which usually considered as unfit for production of crops.  

 cellulose is a major sugar in wood , it is broken down by bacteria available in gut of 

termite and finally converted into various products including  fatty acids and alcohol 



 
 

 
 

like ethanol etc.( kim and dale. 2005). saccharomyces  cerevisiae ( known as baker s 

years)  single celled eukaryotes which is frequently used  in fermentation process for 

production ethanol and other alcoholic products. therefore current study was 

undertaken for  chemical and biological analysis of cellulosic biomass for various 

parameter required for alcohol fuels like bioethanol  production  

MATERIAL AND METHODS 

Collection of Agricultural Substrates 

 About 1 Kg of biomass  samples like wheat straw, rice straw and corn stover  were 

collected in fine plastic bags.  The samples were shad followed by sun  and oven dried 

for overnight at 55 °C. The samples were converted into fine powder form  by electric 

grinder and passed through 40 mesh standard size sieve.  The powder form of samples 

were saved in fine plastic bags duly labeled with the name and were stored in 

refrigerator at 4°C    till further uses.  

Proximate Analysis of Samples 

All  samples were analyzed for ash contents, volatile matter, crude protein, 

crude fiber, crude fat and wet as well as dry weight . The standard methods were used 

for the estimation of total solids and moisture contents by drying at 105 ºC to remove 

moisture from the samples (  AOAC, 1990). 

Chemical  analysis of raw biomass 

The cellulose content of   sample was  estimated by using    reported method. 

The hemicellulose  was determined by computing ADF (Acid Detergent Fiber) and 

NDF (Neutral Detergent Fiber) differences .The lignin contents were determined by  

standard  method as reported  by  AOAC (1990).   

 

 

Chemical Pretreatment  



 
 

 
 

   Acid like H2SO4  based  pretreatment experiment was performed (1.0, 1.5 and 2%  of 

acid ) at diverse temperatures such as 100 °C , 110 °C and 120 °C for different  times 

durations  (15, 30, and 45 minutes). Solid sample ( 10 %)  (w/v) in reagent bottle was 

utilized during experiment. After pretreatment, the vacuum filtration assembly was 

used for filtration of sample in each bottle and the contents were emptied on filter 

paper. After  filtration, the solid  washed  away with 300 ml distilled water in order to 

neutralize the pH.  The filter paper was than dried at 105 °C and weighed. 

 

 

  

Figure 1. Biomass  

Enzymatic Hydrolysis  

The biomass after pretreatment 5% (w/v) was hydrolyzed with cellulose and β-

glucosidases at 50 °C and 160 rpm for 72 hours in a water bath shaker with 0.05 M 

buffer (sodium citrate)  at 4.8 pH. Cellulases having activity of (30FPU g-1). The 

samples were withdrawn from reagent bottle after every 12 hours to determine the 

concentration of sugar. After enzymatic hydrolysis, H2SO4 (µl) was added. Un-



 
 

 
 

hydrolyzed sample was separated by centrifuging for 10 minutes  at 13,500g. 

Supernatant was collected by means of syringe filters for sugar analysis by 

dinitrosalicylic acid (DNS) method .The amount of sugar was analyzed by p-

hydroxybenzoic acid hydrazide (PAHBAH) method. By using the concentration 1Mm-

25mM of xylose the standard curve was drawn. Then by comparing the standard sugar 

concentration, the amount of sugar in pretreated sample was determined. The best 

pretreatment condition was selected after enzymatic hydrolysis process. The sample 

containing higher amount of released sugar was further selected for fermentation 

process. The solid biomass was stored at 4 °C which was then  used for fermentation 

process   ( Riberio 2013; Iram et al., 2021; Maria et al., 2021). 

 

Saccharomyces  cerevisiae 

Saccharomyces cerevisiae (also known as “Baker’s Yeast” or “Brewer’s Yeast”) is a 

unicellular fungus responsible for alcohol production and bread formation.. As a 

rapidly reproducing eukaryote, Saccharomyces cerevisiae is a widely used model 

organism that has allowed scientists to better understand molecular, cellular, and 

biochemical processes. The species has been instrumental in  brewing for ethanol and 

other alcohols from different substrates , mostly provide good production at 25⁰C   and 

pH  5.  Therefore in current study about  100 ml enzymatically hydrolysed solution 

was  used for fermentation  in reaction bottle for separate hydrolysis and fermentation. 

These reaction bottles were placed in shaking incubator having 120 rpm at 37⁰C for 72 

hours and pH 5.  The ethanol  concentration was determined by alcohol meter after 72 

hours, and  values were expressed as  %  ethanol   obtained from wheat straw, from 

rice straw and  from corn stover. Among these three substrates wheat straw produced  

higher yield of  various alcohols (  Tran et al., 2013 ). 

ANALYSIS OF   SUGAR AND ALCOHOL BY USING HPLC 

all the samples and standard solution of glucose was passed through the 0.22 μm filter 

prior to analysis. about 20 μl of  sample was injected through injection loop into hplc 



 
 

 
 

system.  in order to analyze the glucose,  enzymatically hydrolyzed  samples were run 

in the gradient mode for 10 minutes (  Feranndes et al., 2015; Sluiter et al., 2008; Tao 

et al., 2014; zhao et al., 2012).   

STATISTICAL ANALYSIS   

DATA OBTAINED  WAS STATISTICALLY  ANALYZED  BY USING ANOVA 1 

FOR  MEANS AND STANDARD DEVIATION   

 

RESULTS AND DISCUSSION 

CHAPTER 1RESULTS REGARDING  CHEMICAL  ANALYSIS OF BIOMASS 

SAMPLES  AS WELL AS FERMENTATION OF SUGARS INTO   ETHANOL  

AND OTHER PRODUCTS L  ARE GIVEN IN  THE  FOLLOWING SECTIONS. 

THEREFORE IN CURRENT STUDY ACETONE- BUTANOL -  ETHANOL  ( ABE 

) WERE PRODUCED   FROM  ORGANIC WASTES  MATERIAL OF  

AGRICULTURE AND MUNICIPAL SOURCES BY USING BACTERIAL 

FERMENTATION. 

  Biomass analysis 

Data in table 1 represents   various parameter found in  biomass samples. Whereas 

ligno-cellulosic contents of the samples  are given in table 2. It was observed that  

wheat straw has higher cellulosic contents as compared to other substrates used for 

analysis.  

Table 1.  Proximate analysis  ( %)  of biomass samples 

Substrate   Dry 

Matter 

 Moisture   Crude 

Protein  

Crude Ash   Crude  

Fiber  

Ash 



 
 

 
 

Wheat straw 92.13±0.48 8.73±0.24 8.25 ±0.23 8.19±0.36 35.46±0.44 6.38±0.6 

Rice straw 90.16±0.26 7.16±0.25 7.26 ±0.22 8.15±0.36 36.45±0.45 6.75±0.3 

Corn stover  93.46±0.45 8.86±0.34 6.65 ±0.26 6.82± 0.45 37.96±0.37 5.76±0.5 

Analysis of organic wastes samples  

 

 

 

 

 

Table 2.  Chemical analysis  (% )of  biomass samples 

Substrate   NDF  ADF Hemicellulose  Cellulose  Lignin 

Wheat straw 84.5±0.56 56.75±0.27 29.13 ±0.26 31.17±0.38 25.47±0.48 

Rice straw 83.14±0.25 55.16±0.28 27.16 ±0.24 29.18±0.46 26.43±0.47 

Corn stover  78.5±0.57 53.5±0.34 25.6±0.36 27.5±0.68 24.5±0.45 

Mean ± standard deviation (n=3) NDF = Neutral Detergent Fiber and ADF=Acid Detergent Fiber 

  

Dilute H2SO4 pretreatment 

The samples of the various biomass  were pretreated with dilute  acid  1, 1.5 and 2% 

concentration,  an autoclave at  temperature of 105, 120 and 135oC for the  period of 



 
 

 
 

15, 30 and 45 minutes. The temperature  120 °C is considered best for both the 

samples while the retention time of 15 minutes  was suitable   for  peel wastes and 30 

minutes for cogon grass at the concentration of 1.5% and 1% respectively, these are 

the optimized conditions that was used for enzymatic experiment ( Figs 2-5). 

 

 

 

 

Figure 2. Glucose yield obtained from Wheat straw at H2SO4 pretreatment conditions at 120⁰C 
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Figure  3. High glucose yield obtained from Rice straw at H2SO4 pretreatment conditions at 110 

⁰C. 

 

Figure 4. Comparison of glucose concentration at various temperatures  after 

dilute acid pretreatment. 

 

 

 

 

 

0

1

2

3

15 30 45 15 30 45 15 30 45

105oC 120oC 135oC

glucose conc. mg/ml

Acidic conc. %



 
 

 
 

 

Figure 5. Comparison of glucose concentration at various temperature 

Saccharification  of biomass samples with enzymes   

Higher  maximum amount of glucose was released from agro waste  up to 36 hours so 

there was no need to run experiment for more hours (Fig.  6). This released sugar, can 

than further be used for fermentation experiments  ( Huang et al., 2015; Dheeran et al., 

2012; Garcia et al., 2011).   Glucose (11.55 mg/ml) released during the first 48 hours 

after the addition of enzyme and after that sugar released and became constant as 

observed from the straight line ( Fig.6). 
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                Figure 6.   Enzymatic Saacharification of sugar from biomass 

     Fermentation 

Significantly higher concentration of butanol was obtained from different substrates as 

shown in Tables 3 to 5. As the time period increases, glucose concentration was 

reduced  but ethanol concentration was enhanced but up to certain time limit. 

However,  after 72 hours glucose concentration was not sufficient  to  maintain the  

ethanol production. Higher cellulosic   but  lower  lignin contents  were found  and  

these contents   make  agrowaste   a better candidate for alcohol fuel  production  ( 

Gregg and saddler, 1996; ; Hanifeng et al., 2015; Jiang et al., 2015). 

Fermentation with Saccharomyces  cerevisiae 

The major product of  this type of fermentation   is known as ABE (acetone, butanol 

and ethanol) fermentation. The ratio of the acetone, butanol and ethanol in the 

fermentation process ismostly 3:6:1 as reported earlier by many authors. It was 

estimated that Clostridium acetobutylicum yields higher butanol quantity at acidic 

pretreatment Among three substrates the yield of butanol  was high in wheat straw 

because of number of factors i.e. the amount of carbohydrate  was  high in wheat straw 

as compared to rice straw and peel waste . Low lignin content in wheat straw is 

responsible for high glucose yield as well as high yield of butanol than other two 

substrates. Wheat straw contains low lignin contents as compared to rice straw. The 

higher butanol production from wheat straw may be due to its low lignin contents. 

Among three substrates wheat straw yields highest quantity of butanol at acidic 

pretreatment conditions. It was estimated from previous studies that wheat straw 

hydrolysate contain furfural and hydoxymethyl furfural that supported the production 

of biobutanol by fermentation ( Kathleen et al., 2015; Moretti and Thorson, 2008; 

Quershi and Blaschek, 2000). 

 



 
 

 
 

Table 3.  Acetone, Butanol and Ethanol production ( %) from  various  biomass 

samples   during  fermentation by using  Saccharomyces  cerevisiae 

 

Samples Acetone% Butanol% Ethanol% 

Wheat straw 1.7 7.5 2.5 

Rice straw 1.5 6.8 1.8 

Corn stover   1.6 6.5 2.1 

ABE production from Biomass samples 

 

 

 

 

 

Table 4.  Ethanol  production along with other products  from   biomass by  

H2SO4 pretreated samples and Saccharomyces  cerevisiae fermentation  

Samples Acetone % Butanol% Ethanol% 

Wheat straw 2.7 5.6 7.5 

Rice straw 2.5 5.6 6.2 

Corn stover  2.1 5.4 6.3 

ABE production from Biomass sample 

       HPLC Analysis of  reaction mixtures  



 
 

 
 

The enzymatically hydrolyzed samples of acidic pretreatment of wheat  and rice 

straws   etc., were further analyzed by HPLC. For this purpose, the samples those have shown  

higher amount of glucose at optimized conditions were used for analysis. The samples those 

were  with drawn at different time periods during enzymatic hydrolysis, then these were 

centrifuged at 14,000 rpm, at 4 ⁰C for 15 minutes. Supernatant was separated and then 

filtered by using 0.22 μm syringe filter. An aliquot of the sample (500 μl) was diluted with 1ml 

methanol to bring the concentrations of the samples within the range of calibration curve. 

Methanol was used due to the solubility of the sugars. The identification of peak as based on 

the retention time tR. Identification of glucose in three samples i.e. wheat straw, rice straw 

and corn stover were confirmed by the known standard injected through HPLC and its only 

one prominent peak was observed at a retention time of 3.255 minutes (  Table  6 ).   

 

  

 

 

 

 

 

Table 6. Analysis of  wheat and rice straws  samples  for sugars   with HPLC 

 

Components  Retention  time  

( min)  

Concentration (mg/ml) 

Rice straw 

Concentration 

(mg/ml)  

Wheat straw  

Glucose 8.5 23.55 26.4 

Cellobiose 7.4 2.12 1.15 

Xylose 11.5 5.6 5.8 

Arabinose 11.0 2.5 1.7 

Mannose  12.3 1.6 2.6 



 
 

 
 

Galactose 15.5 1.7 1.8 

Furfural  42.5 1.6 2.62 

HMF 28 1.3 2.85 

Analysis of sugar with HPLC  

 

 

DISCUSSION 

For the production of alcoholic fuels ( Butanol and Ethanol ) from lignocellulosic  

feedstock required  various technological  steps  like acid  or alkali  pretreatment, 

saccharification and fermentation.  To  accomplish  an  cost effective   production of  

biofuels, proper adjusting of  all  units of  system   is of a great importance.  In the past 

different countries significantly improved  alcoholic fuels production by refining   

different process like   pretreatment, enzymatic hydrolysis, fermentation, and  higher 

level of ethanol recovery ( Zhao, 2012). The popular  cases of  biomass based  fuels  

production  in developed countries  may be good references for the   developing 

countries . In addition many novel ideas, such as biorefinery and the concept of 

oriented conversion of classified composition have been investigated for ethanol 

production.    Similar technology are also    applicable for ethanol production  

fromlignocellulosic biomass (García et al., 2011; Riberio, 2013 ). The cost of fuels 

may further  decreases when it will produce at industrial scale  and efficient 

combination of these processes will result in competitive biofuel  production from 

plant biomass, which is currently not being utilized effectively  ( Talo et al., 2014). 

Fermentation of available sugars in cellulosic biomass have potential to 

provides  important products  like acetone, butanol, ethanol  and  similar other 

alcohols, that could  be used as   liquid fuels. Mostly  available source of biomass 

containing carbohydrates are  wood  wastes , agriculture crops  like wheat, rice and 

cotton   straws , corn covers, sorghum straws, fruit and vegetable wastes  and  similar 



 
 

 
 

other substrates ( Iram et al., 2021)   . Cellulose is considered as major  sugar for 

alcohol (fuel) production and  cellulose is complex   sugar present in plants materials. 

This complex cellulosic  material is break down into smaller units with help of acid 

treatment and enzymatic hydrolysis as well as bacterial/ fungal fermentation. These 

forms of alcohols is important because that may use as fuels. Therefore biofuels may 

provide solution of  combating climate change, as it help to reduce level of carbon 

emission release from traffic etc. Therefore  various order of alcoholic fuels production    

from cellulosic  substrates was obtained . Among all substrates of biomass used straws 

has provided better yields of alcoholic fuels as compared  to others material used. 

However, amount of acetone, butanol and ethanol  produced depends on nature of 

cellulosic biomass used as well as various  distillation process conducted after 

fermentation for purification of these type of alcohols ( Maria et al., 2021).  

CONCLUSION  

Renewable and sustainable energy  resources are the best alternative  of conventional 

fuels and energy sources . Bioconversion of lignocellulosic biomass  into  alcoholic 

fuels ( ethanol etc ) provides a sustainable and economical pathway . While, a deep 

understanding of fundamentals of various pretreatment processes and development of 

more efficient and economical fermentation processes needs continuing efforts. 

Moreover, the development of cost-effective detoxification, more efficient microbial 

strains are required. The process of integration and optimization to  reducing energy 

consumption  as well as to  increase   yields replace currently available fossil fuels 

those are already in process of depletion. Therefore   scientists all over the world are 

observing different cost effective methods for alternative sources of energy especially 

by using cellulosic biomass. It is expected that  these  types of   research work could be   

an important phenomena for the  development of country by using  indigenous 

resources in future. 
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Cardiovascular disease refers to any class of disease that affects the heart or the blood 

vessels. Cardiovascular disease can also affect the brain and kidneys. The most 

common forms of cardiovascular disease are atherosclerosis and cardiovascular 

hypertension which are the leading cause of death worldwide. Project was carried out 

in the Mirpurto estimate various blood parameters in the known cardiovascular 

patients. Individuals have a number of known risk factors for developing 

cardiovascular disease, such as age, gender, high blood pressure, diabetes, family 

history, obesity, and a lack of physical activity. Tobacco smoking, excessive alcohol 

consumption and excessive sugar consumption are three leading causes of 

cardiovascular disease over which individuals have some control. However, age is the 

most common and important factor in developing cardiovascular disease. The results 

showed that high age people have more risk of cardiovascular disease. In such patients 

various other blood factors fluctuate from the normal range and are responsible for 

development of other diseases. Continuous monitoring of these factors and taking 

measures for controlling may decrease the chances of further progression of disease. 

Key words  - Cardiovascular disease,SerumCreatinine, Creatine kinase N-Acetyl 

Cysteine, Creatinine Kinase, Lactate Dehydrogenase, Aspartate Amino Transferas 

 

INTRODUCTION 

Cardiovascular disease (CVD) is a class of diseases that involve the heart or blood 

vessels. Cardiovascular disease includes coronary artery diseases (CAD) such as 

angina and myocardial infarction (commonly known as a heart attack(Adams et al. 

2004). In CVDs have many others heart related diseases like stroke, failure, rheumatic, 

hypertensive, valvular, cardiomyopathy, heart arrhythmia, carditis, aortic aneurysms 

and peripheral artery disease(Lin et al., 2010). 

The underlying mechanisms vary depending on the disease in question. 

Atherosclerosis disease frequently happen in artery of coronary and peripheral. Most 

common risk factors for atherosclerosis are smoking, high blood pressure, excess 



 
 

 
 

consumption of alcohol, obesity and high cholesterol level (Tendera et al., 2011). 

Death rate in CVD is 13% by high blood pressure,6% in diabetes, 5% in obesity 

andtobacco results in 9%. Rheumatic heart disease may follow untreated strep throat 

(Botton et al., 2007). Arteries and vessels flow the blood in heart anddirectly involve in 

heart disease when plaques form in arteries. It is narrow the arteries and reduce the 

essential nutrient components and oxygen for reaching toward heart.Plaque is a waxy 

substance consist of cholesterol and fatty molecules. High blood pressure, smoking 

andincrease level of cholesterol are the main factors to cause plaque by damaging inner 

lining of arteries (Kivimäki et al., 2002). 

Angina is also sign of heart artery disease. It is chest pain like pressure or squeezing 

the chestthat happens when heart muscle doesnot get insufficientoxygen (Tie et al., 

2000) Thepressure or squeezing feeling or discomfortmay spread to the neck, jaws, 

arms and back. Women reported more symptomthan men like indigestion, heartburn, 

heavy weight in chest, nausea (stomach problems), vomiting, fatigue (weakness), or 

shorter breathing (Saul et al. 1990).Heart failure does not mean that your heart is not 

working or about to stop. It means that heart cannotmeet the demands of everyday 

activities (Lints et al. 1993). 

There are many risk factors for heart diseases: age, lack of exercise, gender, smoking, 

extreme level of alcohol consumption, unhealthy diet, obesity, stress, genetic 

predisposition, family history, high blood pressure (hypertension), elevated level 

ofblood sugar (diabetes mellitus), raised blood cholesterol (hyperlipidemia)and air 

pollution. Every risk factor varies from individual contribution to different 

communities or ethnic groups but generalinvolvement of these risk factors is very 

consistent. In many researches showed that some risk factorsare immutable like age, 

gender, family history or genetic predisposition but important cardiovascular risk 

aspects are changeable bydrug treatment, changing of lifestyle and social for 

illustration of hypertension, hyperlipidemiaand diabetespreclusion (McDonald et al., 

1994). 



 
 

 
 

It is assessed thatSouth Asian subcontinentis having load of 60% world's 

cardiovascular disease that in spite of only 20% of the world's population. The main 

cause of it secondary mixing of genetic predisposition and environmental factors. The 

combined working of Indian Heart Association organizationand World Heart 

Federation organization is aimedto promote the awareness about theheart diseases and 

their causing factor issues (Czubryt et al., 2006). 

Some blood tests, called cardiac enzymes, can check whether the heart muscle is 

damaged, and indicate if a person has had a heart attack. These tests measure proteins 

or enzymes found in the heart muscle – they are often called cardiac biomarkers. When 

the heart muscle is injured, they are released into the bloodstream and the levels that 

can be detected using blood tests go up. This can happen during and after a heart 

attack. Cardiac enzymes studied are CK-MB, CK-NAC, LDH and GOT(AST). 

MATERIALS AND METHODS 

About 100 patients having cardiovascular diseases have been screen from the different 

region of Mirpur division and different parameters like (Sugar level, serum urea, 

creatinine, sodium and potassium level and cardiac enzymes) are analyzed and result 

were obtained. 

Study Area 

One-month survey to the Kashmir institute of cardiology (KIC) and patients were 

selected for the estimation of various parameters. 

Questionnaire 

Questionnaire was developed for the collection of data from the patients. Data was 

collected from the patients after their willingness. 
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Survey for collection of data from Cardiovascular Patients 

i- Name: ___________________________________________________________  

ii- Sex: _______________________ iii- Age: _________________________  

iii- District: ____________________ v- Residence: _____________________  

_______________________________________________________________  

vi- Onset of CVD: ______________________________________  

vii- Stage of disease: ____________________________________________________  

viii- Other pathological problems: ________________________________________  

- Onset of other diseases: _____________________________________________  

x- Smoking:  Smoker/Non-smoker   xi- Smoking duration: _________   

Blood Serum Analysis 

a)- Serum bilirubin: ___________________  

b)- Serum Urea: ______________________  

c)- Sugar: ___________________________  

d)- Serum Sodium: ________________________  

e)-Serum creatinine: __________________  

f)- Serum potassium: ________________  

g)- Cardiac enzymes: ____________________  

Signature 
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RESULTS AND DISCUSSION 

ESTIMATION OF CARDIOVASCULAR DISEASE ON GENDER BASIS 

Cardiovascular disease effect both male and females. In current study we have 

cardiovascular patients of both gender .During our survey 100 patients were studied 55 

(55%) patients were male and 45 (45%) were females. As below graph shows that 

people above 50 are more prone to the cardiovascular disease and people above 60 are 

at greater risk especially male. 

 

Figure1. Gender study of cardiovascular disease . 

 

 

ESTIMATION OF SERUM UREA LEVEL IN CVP 

High level of urea may leads to cardiovascular disease. During our survey 92 

patients were studied out of that 52 were male and 40 were females. As Fig.2 shows 

the normal urea level (below 50) and high urea level (above 50). In this case male are 

at high risk. These patients may have chance of kidney disease as well.
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Figure 2. Serum Urea level in CVP. 

 

ESTIMATION OF BLOOD GLUCOSE LEVEL IN CVP 

People affected from Diabetes are increased risk of cardiovascular disease. Diabetes is 

the leading cause of death in cardiovascular patients. As below graph shows the comparative 

study of blood glucose level in male and female patients having CVD. During our survey 75 

patients were studied, out of them 47 (63%) patients having normal glucose level while 28 (37%) 

patients having high glucose level. In this case females are at high risk. 

 

Figure 3.Blood Glucose level in CVP . 
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ESTIMATION OF SERUM CREATININE LEVEL IN CVP 

High level of creatinine effect both male and female patients of CVD. Serum Creatinine 

has been associated with increased mortality in hypertensive person. As below graph shows the 

normal creatinine level which is 0.7-1.3 and low creatinine level which is below 0.7 and high 

creatinine level which is above 1.3. People having creatinine level above 1.3  are at greater risk 

of CVD. During our study 60 patients were studied out of them 33 are male and 27 were females. 

In male 23 patients having normal creatinine level while 10 (30%) patients having high level of 

creatinine. In female 18 patients having normal creatinine level and 8 (30%) patients having high 

creatinine level while 1 (4%) patient have low level of creatinine. In this case both male and 

female are equally effected. High level of creatinine leads to kidney complications as well. 

 

Figure 4.Serum Creatinine level in CVP. 

 

 

ESTIMATION OF SERUM SODIUM LEVEL IN CVP 

As Fig.5 shows the normal sodium level which is between 135 to 155 and low level of 

sodium which is below 135.If sodium level decreases from this range than there is more chance 

of CVD. During our survey 61 patients were studied .out of them 37 were male and 24 were 

female. In male 11 (28%) patients out of 37 having low sodium level while others are considered 
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normal. In females 8 (33%) patients out of 24 having low sodium level while others are 

considered normal. In this case female are more affected. 

 

Figure 5.Serum Sodium level in CVD. 

 

ESTIMATION OF SERUM POTASSIUM IN CVP 

Low potassium results in the increased risk of stroke and might also results in Coronary 

Heart Disease(CHD).As Fig 6 shows the normal potassium level in serum is in a range of 3.3 to 

5.5. If potassium level increased to above 5.5 or decreased to 3.3 are greater risk of CVD. During 

our survey 71 patients were studied out of them 39 are male and 32 were females. In male 33 

patients are normal and 5 (13%) patients having low potassium level while 1 patient has high 

potassium level. In female 28 patients are normal and 2 (6.5%) patients having low potassium 

level while 2 patients having high potassium level. In this case males were affected more. 
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Figure 6.Serum Potassium level in CVP. 

 

STUDY OF CARDIAC ENZYME 

Estimation of CK-NAC in CVP 

As below graph shows the normal level (below 90) and high level (above 90) of CK-

NAC. During our survey 46 patients were studied out of them 28 were male and 18 were female. 

In male 23 patients have normal value of CK-NAC while 5 (18%) patients have high level of 

CK-NAC. In females 13 patients have normal CK-NAC level while 5 (28%) patients have high 

level of CK-NAC. Females are at greater risk of heart disease in this case. 

 

Figure 7.CK-NAC level in CVP. 
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Estimation of CK-MB in CVP 

During our survey 46 patients were studied of them 27 were males and 19 were females. 

In male 19 patients have normal value while 8 (30%) patients have high level of CK-MB. In 

females 12 patients have normal value while 7 (37%) patients have high level of CK-MB In this 

case females are affected more. As Fig.8 shows the normal level of CK-MB which is below 24. 

Peoples having CK-MB level above 24 are at greater risk of CVD. 

 

Figure 8. CK-MB level in CVP 

 

Estimation of LDH in CVP 

As Fig.9 shows the normal level of LDH ranges from 207 to 414. If LDH level increased 

from 414 or decreased from 207 than there is a greater chance of CVD. During our survey 55 

patients were studied out of them 28 were males and 27 were females In males 16 patients have 

normal value while 8 (29%) patients have the high level of LDH. In females 9 patients have 

normal value and 7 (26%) patients have high level of LDH while only 1 (4%) patient have the 

low level of LDH. In this case males are more affected.  
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Figure 9.LDH level in CVP 

 

Estimation of GOT (AST) in CVP 

As Fig.10 shows the normal level of GOT (AST) which is below 40 and high level and 

extreme high level of GOT(AST). People having the GOT (AST) level above 40 are at increased 

risk of CVD. During our study 45 patients were studied out of them 27 were males and 18 were 

females. In males 16 patients have normal value and 9 (34%) patients have high value while 2 

(7%) patients have extreme high level of GOT(AST). In females 10 patients have normal value 

and 5 (28%) patients have high value while 3 (17%) patients have extreme high level of 

GOT(AST). In this case females are affected more.  

 

Figure 10.GOT (AST) level in CVP 
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CONCLUSIONS 

Cardiovascular disease effect both male and females. During our survey 100 patients were 

studied 55 (55%) patients were male and 45 (45%) were females. People above 50 are more 

prone to the cardiovascular disease and people above 60 are at greater risk especially male. High 

level of urea may leads to cardiovascular disease During our survey 92 patients were studied out 

of that 52 were male and 40 were females. Patients with high urea level may have chance of 

kidney disease. High level of creatinine effect both male and female patients of CVD. Serum 

Creatinine has been associated with increased mortality in hypertensive person. People having 

creatinine level above 1.3 are at greater risk of CVD. Both male and female are equally effected 

with high creatinine level. High level of creatinine also leads to kidney complications as well. If 

sodium level decreases from the normal range than there is a more chance of CVD. Female are 

more affected by low sodium level. Low potassium results in the increased risk of stroke and 

might also results in Coronary Heart Disease (CHD). If potassium level increased to above 5.5 or 

decreased to 3.3 are greater risk of CVD. 

 

References 

Adams J.and White M.  ( 2004).Why don't stage-based activity promotion interventions 

work?Health Education  Research,20(92); 237-243. 

Lin H., Tsai F. Y., Lin P. and  Tsay P. ( 2010).Effects of a therapeutic lifestyle‐change 

programme on cardiac risk factors after coronary artery bypass graft. Journal of  clinical  

nursing, 19.1(2); 60-68. 

Botton J., Heude B., Kettaneh A., Borys J.M., Lommez A., Bresson J. L., Ducimetiere P., 

Charles  M. A. and FLVS. ( 2007).     Study Group. Cardiovascular risk factor levels and their 

relationships with overweight and fat distribution in children: the Fleurbaix Laventie Ville Sante 

II study. Metabolism, 56(5); 614-622. 

Czubryt, M.P., Espira L., Lamoureux L. and Abrenicaa B. ( 2006). The role of sex in cardiac 

function and disease This paper is one of a selection of papers published in this Special Issue, 

entitled Young Investigator's Forum. Canadian  Journal of  Physiology and  Pharmacology, 

84(1); 93-109. 

Kivimäki M., Leino-Arjas P., Luukkonen R., RiihimäkiH., Vahtera J. and Kirjonen J.( 2002). 



 
 

22 
 

Work stress and risk of cardiovascular mortality: prospective cohort study of industrial 

employees. B M J,  325(7369); 857. 

Tie  H., Walker B. D., Valenzuela S. M., Breit S. N. and Campbell, T. J.( 2000). The heart of 

psychotropic drug therapy. Lancet, 355.(9217); 1825. 

Saul J. Philip.( 1990).  "Beat-to-beat variations of heart rate reflect modulation of cardiac 

autonomic outflow. Physiology, 5(1); 32-37. 

Lints T. J., Parsons L. M., Hartley L., Lyons I. and Harvey R. P.( 1993). Nkx-2.5: a novel murine 

homeobox gene expressed in early heart progenitor cells and their myogenic descendants. 

Develomen, ,119(2); 419-431. 

McDonald T. F., Pelzer S., TrautweinW. and  Pelzer D.J. (1994).Regulation and modulation of 

calcium channels in cardiac, skeletal, and smooth muscle cells.Physiology Review,74(2);365-

507. 

Tendera M., Aboyans V., Bartelink M.L., Baumgartner I., Clement D., Collet J.P., Cremonesi, 

A., De Carlo M. and Erbel, R. ( 2011). ESC Guidelines on the diagnosis and treatment of 

peripheral artery diseases: document covering atherosclerotic disease of extracranial carotid and 

vertebral, mesenteric, renal, upper and lower extremity arteries The Task Force on the Diagnosis 

and Treatment of Peripheral Artery Diseases of the European Society of Cardiology 

(ESC). European heart journal,  32(22); 2851-2906. 

 

 

 

 

 

 

 

 

 



 
 

23 
 

 

 

 

                  Jbbt.org/ Journal articles  

                      Volume 2, Issue 3                                              Received  28-9-2022 

                               September-October, 2022                                 Revised   11-10-2022 

                                                                                                         Accepted 19-10-2022         

       CHARACTERIZATION AND EVALUATION OF FUNGAL FLORA ASSOCIATED 

WITH AFLATOXINS IN DRY PLUM BY HIGH PERFORMANCE LIQUID 

CHROMATOGRAPHY 

Muhammad Hassan1, Gulshan Irshad1, Muhammad Inam-ul-Haq1, Muhammad Azam khan2and Gull-e-

laala1 

1.Department of Plant Pathology, PMAS-Arid Agriculture University Rawalpindi. 

2.Department of Horticulture, PMAS-Arid Agriculture University Rawalpindi. 

Corresponding Author Email: gulelalah.khan@yahoo.com 

 

ABSTRACT 

Plum from Rosaceae family is a temperate fruit with world production 11,758,135 metric tons 

and around 49,800 tons production in Pakistan. The present study aims to evaluate the incidence 

of myco-flora associated with dried plum causing aflatoxins that are hazardous to human health. 

Plum fruit was randomly collected from commercial fruit markets of Rawalpindi district Punjab, 

Pakistan, district Islamabad Pakistan and Gilgit Baltistan Pakistan. Fungi was isolated by using 

dilution plating method and mycotoxins were characterized by modified multi-mycotoxin 

technique. High Performance Liquid Chromatography was conducted for evaluation of 

quantitative and qualitative analysis of mycotoxins (aflatoxins). TFA and FLD detectionwas 

carried out by 360 nm and 440 nm excitation and emission wavelength. Four fungal genera were 

identified viz; Aspergillus flavus, Mucorfragilis, Penicillium sp.,andFusarium sp., Furthermore, 

6 of the samples showed the incidence of AFB1and AFG1 contamination with the mean range of 

mailto:gulelalah.khan@yahoo.com
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3.95 ± 0.0142ppm.Our findings study are a matter of concern for regulatory authorities in 

Pakistan to implement appropriate regulatory and control measures to alleviate the potential 

public health risks associated with the consumption of dry plumpsfor availability of healthy 

produce. 

Keywords: Dried plums; Mycoflora; Aflatoxin; HPLC 

   

 

           INTRODUCTION 

Plums have a hard pitand are considered stone fruits and belong to the genus Prunus in 

the family Rosaceae. Most commercially produced plums can be divided into one of two 

categories. Japanese (diploid) or European (hexaploid) kinds. Primarily Prunus domestica, or 

European plums, are adaptable to colder climates . Dried plum fruits play a crucial role in human 

life and are consumed widely all over the world. They are essential for maintaining health in 

addition to being nutritious. The majority of these are seasonal, and when there is an excess, 

various techniques for dehydration and preservation are used to prepare them for usage in the 

off-season.  

The food handling industry is the single-biggest market for dried organic products. Dried 

natural products are habitually used as a defensive food that can emphatically affect wellbeing 

and personal satisfaction and give huge pharmacological advantages in breakfast grains, bread, 

pastries, and confectionary things. Dessert options include fresh and dried plums, as well as their 

seed kernels, while many additional high-value items including plum jams, jellies, squash, and 

juices are also available are produced and distributed on a large basis. The world production of 

Plum in 2017 was 11,758,135 metric tons and production in Pakistan around 49,800 tons of 
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production in 2017-2018The provinces of Balochistan and Khyber Pakhtunkhwa are where it is 

primarily farmed. Kalat, Mardan, Nowshera, Peshawar, Pishin, Quetta, and Swat are the primary 

plum-producing regions. 

A fruit that is high in vitamins and minerals is the plum (Prunus domestica L.). It is 

greatly valued economically and widely grown for profit (Farid et al., 2008). Based on local 

climatic conditions and factors like water quality, chill units, and market value, plum orchards 

are grown throughout Khyber Pakhtunkhwa. The Khyber Pakhtunkhaw region's plum orchard 

nutritional surveys, however, revealed a severe micronutrient deficiency (Tariq et al., 

2008).Themost well-known and significant stone fruit economically in Pakistan is the plum 

(Prunus domestica).  

Each year, Pakistan produces 50,465 metric tonnes of plums (Moosa et al., 2019).Fungi, 

which are a natural part of the ground, contaminate a variety of foods, including dried fruits and 

plums. In addition to causing these nutrients to decay, this fungus infection is also to blame for 

mycoses and mycotoxicoses in consumers, especially those with weakened immune systems 

(Abbas et al., 2019).Aflatoxin are a class of mycotoxins that are produced by several filamentous 

fungi, including  Aspergillusflavus and Aspergillus parasiticus, and are found in nature. The 

primary goal of this study was to check for the presence of Aflatoxin in ready-to-eat plums that 

were readily available locally, analyses them for their nutritional value, and compare the 

effectiveness of traditional (thin-layer chromatography [TLC]) and kit-based (enzyme-linked 

immunosorbent assay [ELISA]) methods for aflatoxin detection in the sample (Anshida et al., 

2022). 
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When harvesting plums, branches are shaken to letting the fruits, which are then fanned 

out on wheat straw, laid on rooftops, and went every so often to dry. They change to cotton 

clothing as they arrive at the last stage. The jute filaments or goat hairs adhere to the completed 

item and lower its worth when these are incidentally moved to gunny sacks (a sweeping 

produced using goat hair).The product loses color during the process and comes on a brownish 

color (Personal observation). Traditional plum harvesting and post-harvesting practices typically 

involve little to no hygiene precautions, which increases the risk of contamination with different 

filamentous fungi and subsequent Aflatoxin development.Food product contamination with 

Aflatoxin now poses a severe risk. ELISA appeared as an appropriate solution for rapid and 

sensitive detection regardless of the fact that certain methods for the identification and 

quantitation of toxins have been evolved due to their low concentration of poisoning in food 

commodities. Aflatoxin needs an analytic approach for identification and quantitation that is 

precise, sensitive, and simple to use. (Anshida et al., 2022).Aflatoxin are toxic secondary 

metabolites, and it is unavoidable for them to enter the food chain. As a result, it is crucial to find 

and measure Aflatoxin (Jiménez Medina et al., 2021). 

Production of Aflatoxin is polymorphic in A. flavus, and the species as a whole exhibit 

relatively high genetic diversity (Drott et al., 2020).The presence of the 26 genes that make up 

the Aflatoxin biosynthesis gene cluster, which is responsible for the production and 

transportation of Aflatoxin, is correlated with the strain-specific ability of A. flavus to create 

Aflatoxin (Pyne et al., 2012).Aflatoxin contamination of foods and feeds is currently becoming 

more widely known, and earlier investigations have found A. flavus in Pakistani sesame. 

However, no comprehensive research has been done on the genetic integrity of the Aflatoxin 

gene cluster and the aflatoxigenic capacity of the native A. flavus population isolated from 
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sesame seeds in Pakistan. Here we examined sesame seed the aflatoxigenic and non-

aflatoxigenic capabilities of 260 isolates and performed comparative genomic analysis of 12 

selected native A. flavus isolates from sesame seeds grown in two agro-ecological zones of the 

Punjab, Pakistan. 

 The majority of food toxicologists today are focused on ways to reduce mycotoxin 

exposure and have them removed from human diets. Ochratoxin A (OTA), B, and C are toxic 

secondary metabolites generated by several mould species of the genera Aspergillus and 

Penicillium, with some chemical changes in structure (Iqbal et al., 2014). They are a class of 

derivatives of isocoumarin. The most prevalent kind of ochratoxins is OTA. Ochratoxin 

production is triggered by high humidity and temperature, unseasonal rains during harvest, and 

flash floods. Fungi that are involved in the formation of OTA include Aspergillus ochraceus, 

Aspergillus alliaceus, Aspergillus sclerotiorum, Aspergillus niger, Aspergillus sulphureus, 

Aspergillus albertensis, Aspergillus auricomus, Aspergillus wentii, Aspergillus carbonarius, 

Aspergillus wester (Iqbal et al., 2018).  

Molds and ochratoxins may infect different agricultural products in the human food chain 

growing season or after harvest. A wide range of agricultural products, including cereals and 

their derivatives (coffee, cocoa, oilseeds, and nuts), spices, fruits, dried fruits, and their juices, 

alcoholic beverages (wine and beer), and a wide range of animal products, such as milk and dairy 

goods, meat, and spices, can be contaminated with ochratoxins (Masood et al., 2015). 

Managing the mold growth and aflatoxin production in stored produce is a challenging 

concern for food safety and public health. Food storage techniques are intended to limit the 

growth of spoilage microorganisms by providing mechanical barriers and unfavorable 
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environmental conditions (Diarra andAmoah, 2019). In Pakistan, information available regarding 

the effects of storage conditions on the levels of aflatoxins in dry fruits is very limited, although 

studies have been carried out to evaluate aflatoxin contamination in dry fruits in 

Pakistan (Asghar et al., 2017) and (Ali et al., 2020). 

The present study aimed to determine the natural occurrence of aflatoxins in dry 

plumpsfrom three areas, Rawalpindi, Islamabad and Gilgit Baltistan, Pakistan by High 

Performance Liquid Chromatography. 

MATERIALS AND METHODS 

Sample Collection 

               Dried Plums samples were collected from different regions of Rawalpindi and 

Islamabad as in Table 3.1 (General store and open markets. (Committee chowk, Jinnah super 

market, Kheyabanjohar, Sabzimandi, Saddar Rawalpindi, Raja bazaar Rawalpindi, Sunday 

bazaar Islamabad, Sadiqabad Rawalpindi, Nli market Gilgit, Gilgitbaseen, Sadiqabad 

Transformer chowk, I-10 Markaz Islamabad. Total Twelve dried plum samples were collected in 

sterilized polyethylene bags randomly, labeled a stored at low temperature at 4°C for further 

mycobial assay in Fungal Plant Pathology laboratory in Department of Plant Pathology at Arid 

Agriculture university Rawalpindi. 

Mycological Analysis 

The moulds in the dried plums were isolated by dilution plating method. A further 

processed for identification. 

Dilution Plating Method 

The Dilution Plating Method (Gnonlonfin et al. (2008) was use to isolate the mycoflora 

affiliated with several plum samples.  About 10 g plums samples were taken in pestle mortar 

grinded thoroughly before making paste, plum paste was added in 250 ml Erlenmeyer flask 
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containing sterilized distilled water and stirred continuously using rotary shaker at 200 rotations 

per minute for 30 min. With distilled water that has beensterilized, residue was diluted. 

Following that, aliquots (1 ml) of each dilution were put into petri dishes with Potato Dextrose 

Agar (PDA). The proportion abundance of recovered fungus species was determined after five 

days of incubation at 28.2 °C using five duplicate plates per medium. 

Identification of fungal cultures 

The collected fungal species were grown on PDA media and identified based on their cultural 

and micromorphological traits with the aid of pertinent literature and suggested keys.  

Mycotoxins are extracted through naturally contaminated dried plums. To identify and 

estimate mycotoxins in naturally contaminated market specimens of dried plums, a modified 

multi-mycotoxin approach developed by Roberts and Patterson will be used. In a pestle and 

mortar, the dry materials were thoroughly mashed. In a 250 mili Liter Erlenmeyer flask filled 

with a 250 mili Liter combination of distilled water, 10 grams of the crushed sample was 

added.PDA media was used for growth of Aspergillus flauvs, three replications were taken of the 

sample R1, R2 and R3 respectively. Then transferred these samples to incubator for 5 days at 

28C temperature. Growth of fungus can be identified by two methods by using cultures and 

microscopic technique.  

Qualitative and quantitative estimation of  Mycotoxins and Aflatoxin                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                   

Different amounts of the aflatoxins stock standard were placed in 2 mL volume 

Eppendorf tubes and were let to dry under a gentle stream of N2. After drying, samples were 

derivative using trifluoroacetic acid (TFA) as described by the AOAC. The HPLC system used 

for AF analysis was an Agilent 1200 series system (Agilent, Berks., UK) with a fluorescence 

detector (FLD, G1321A, Agilent), an auto sampler (ALS, G1329, Agilent). Analysis was 

performed in the isocratic mode and the mobile phase was ethanol (30v) using a flow rate of 

1 mL min−1. FLD detection was performed using 360 nm and 440 nm excitation and emission 

wavelengths respectively; only one column C-18 was used. 

Total 12 Samples of dried plum from  were used for further process. All plum samples, 

weighing approx. 10 g, were removed from these samples using a cork borer. They were placed 
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in previously weighed 2 mL volume  Eppendorf tubes. A total of 3 replicates per treatment were 

collected, weighed, and immediately frozen at −20 °C and stored. 

For Aflatoxin extraction 800 μl chloroform was added to each Eppendorf and shaken well 

for 30 min. The chloroform extract was transferred to a new vial and dried gently under air. 

Afterwards samples were derivative using TFA as described by the AOAC. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

High 

Performance Liquid Chromatography (HPLC) is a process of 

separating components in a liquid mixture. A liquid sample is 

injected into a stream of solvent (mobile phase) flowing 

through a column packed with a separation medium (stationary phase). Sample components 

separate from one another by a process of differential migration as they flow through the 

column. As bands emerge from the column, flow carries them to one or more detectors which 

deliver a voltage response as a function of time. This is called a chromatogram. For each peak, 

  

 Figure 1. Pictorial view of HPLC Apparatus 
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the time at which it emerges identifies the sample constituent with respect to a standard. The 

peak’s area represents the quantity. 

All of the tests were triple repeated, and statistics 8.1 software were used to statistically 

assess the statistical models. The fixed P - 0.05 threshold for statistical significance is used. 

 

RESULTS AND DISCUSSION 

  

Total Twelve dried plum samples were collected in sterilized polyethylene bags 

randomly, labeled a stored at low temperature at 4°C for further mycobial assay in Fungal Plant 

Pathology laboratory in Department of Plant Pathology at Arid Agriculture university 

Rawalpindi. 

Table1. Collection of sample  

Sample Sample Size Location 

1 10g 
Committee Chowk 

2 10g 
Khayaban e Johar 

3 10g 
SabziMandi, Isb 

4 10g 
Saddar, Rwp 

5 10g 
Raja Bazar, Rwp 

6 10g 
GilgitBaseen 

7 10g 
Jinnah Super, Isb 

8 10g 
Sunday Bazar, H9 
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9   10g 
Sadiqabad, Rwp 

10 10g 
Sadiqabad, TC 

11 10g 
I10 Market, Isb 

12 10g 
NLI Market, Gilgit 

 

MYCOLOGICAL ANALYSIS 

Mycoflora Associated with Dried Plumps  

In the current researches, dilution plating and conventional blotter methods were used to 

detect eight fungus isolates from the different genera Aspergillus flavus, Mucor fragilis, 

Penicillium sp., Fusarium sp., mentioned in (Table 4.2). These species contributed as important 

elements of dried plums, constituting a taxonomic group of worldwide fungal organisms that can 

utilize practically any organic substrate granted an appropriate oxygen, temperature, and relative 

humidity storage environment. It builds up harmful secondary metabolites. On black sultanas, 

white sultanas, plums, and dried plums, a recent research from Brazil also found the presence of 

mycoflora, including AspergillusNiger, A. carbonarius, A. ochraceus, A. flavus., and Fusarium 

sp. These findings are consistent with a study that found that just 1-3 of the less than 10 fungus 

species prevalent in food nuts 313 dominate and cause 314 deleterious effects (Filtenborg et al., 

2004). From 41.7%, 16.7%, and 16.7% of the walnut 316 samples, the species Mucor, were 

isolated, respectively.  

MORPHOLOGICALY IDENTIFICATION OF ASPERGILLUSFLAVUS 

Total 12 samples were taken for analysis of Aflatoxin in Plum in which frequency 

distribution of fungal flora was 50%. Percentage of fungus sp. were Aspergillus flavus, 

Aspergillus niger, A. carbonarius, A. ochraceus, and Fusarium sp. were 80 %, 40 %, 20 %, 10 

%, 5 % and 2 % respectively as shown in Table 2. 

Table 2. Frequency distribution of fungal Flora  
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No. Of Samples Frequency Distribution of fungal 

Flora 

Percentage of 

Fungal Sp. 

12 50 percent Aspergillus. flavus 80% 

  Aspergillus. niger 

A. carbonarius 

A. ochraceus 

Fusarium sp. 

40% 

20% 

10% 

2% 

 

Over 180 identified anamorphic species and nine distinct genera with verified 

teleomorphs make up the sizable genus Aspergillus species. The seven subgenera that comprise 

the genus are further classified into Sections. As with other fungi, Aspergillus has a complex and 

evolving taxonomy. The genus is easily recognised by its distinctive conidiophore, but scientists 

still struggle to separate and identify different species because they have historically relied on a 

range of morphological traits. The colour of the conidia and mycelium, colony diameter, colony 

reverse colour, production of exudates and soluble pigments, presence of sclerotia and 

cleistothecia, and other macromorphological traits are taken into consideration. Characterization 

of the micro morphology is primarily based on the serration, vesicle size and form, conidia and 

stripe morphology, presence of Huller cells, and features have to be determined under 

standardised laboratory conditions by trained scientists in order to obtain an accurate 

identification. There are numerous Aspergillus taxonomy keys and guides available. 

It is well knowledge that a number of Aspergillus species are regarded as the most 

prominent toxigenic varieties. Of particular concern was Aspergillus flavus, a well-known 

generator of aflatoxin, which infected 50% of them. The majority of the Aspergillus species 

found during this inquiry were previously isolated from various dried plums. Previously, when 

researching the mycoflora of dried samples of plum and plum raisin in Egypt, Zohri and Abdel-

Gawad isolated 55 species and two variations from 23 genera. 

HIGH PERFORMANCE LIQUID CHROMATOGRAPHY 

 In all 12 samples of dried plums from different locations of three cities 

Rawalpindi, Islamabad and Gilgit, only 6 samples were found toxigenic . The results depicted 
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that by comparing these sites, the samples collected from Rawalpindi showed high incidence as 

compared to other sites (Islamabad and Gilgit). The dried plum samples from Gilgit showed 

minimum level of Aflatoxins. This might be due to the storage conditions of these plumps which 

may leads to cause the occurrence of Aflatoxin. (Aspergillus flavus). Remaining six samples 

foundfree of Aflatoxin ( Fig.2). 

 

Figure 2.  Occurrence of Aflatoxins on different dried plum samples collected from different areas of 

Rawalpindi. 

 High Performance Liquid Chromatography (HPLC) results showed no occurrence of any 

Aflatoxins on dried plum viz, Sunday bazaar H-9 Islamabad,Jinnah Super, Sadiqabad 

Rawalpindi, NLI Market Gilgit, Sadiqabad Transformer Chowk, I-10 Market Islamabad. While 

as shown in table(4.3) the committee chowk  sample found  B1 Aflatoxin at the rate of 10 ppm 

while Aflatoxin B2, G1 and G2 had not been reported  on processed samples analysis under 

HPLC.   KheyabanyeJohar, I-8 Islamabad showed  B1 Aflatoxin at the rate of 20 ppm while 

Aflatoxin B2, G1 and G2 had not reported any occurrence on samples same results had been 

found with Sabzimandi sample. The rate of Aflatoxins on  Sadar Rawalpindi  samples had been 

determined B1 at the rate of  40 ppm  while Alfatoxin B2, G1 and G2 had not showed any 

occurrence on samples. 
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 Results shown in table (4.3) at the Raja Bazar B1 and G1 Aflatoxin at the rate of 40 ppm 

while Alfatoxin B2, and G2 had not showed any occurrence on sample. Results shown in table at 

the GLT Baseen B1 and G1 Aflatoxin at the rate of 10 ppm while Alfatoxin B2, and G2 had not 

showed any occurrence on samples. 

 Reason may be all plum stock in that shops and markets were well kept at optimum 

temperature and at less humidity. Because both factors play an important role in development of 

pathogen or in growth of pathogen. Stock were stored in boxes so there is less chances of 

contamination by other products. They all have new stock of season which is harvested recently. 

Table 3. Presence of Aflatoxin in all samples collected from different areas of Rawalpindi, 

Islamabad and Gilgit. 

Sr. No Samples Aflatoxin B1 Aflatoxin B2 Aflatoxin G1 Aflatoxin G2 

1 Committee Chowk 10ppm Not-detected Not-detected Not-detected 

2 Khayaban e Johar 20ppm Not-detected Not-detected Not-detected 

3 SabziMandi, Isb 20ppm Not-detected Not-detected Not-detected 

4 Saddar, Rwp 40ppm Not-detected Not-detected Not-detected 

5 Raja Bazar, Rwp 40ppm Not-detected 40ppm Not-detected 

6 GilgitBaseen 10ppm Not-detected 10ppm Not-detected 

7 Jinnah Super, Isb Not-detected Not-detected Not-detected Not-detected 

8 Sunday Bazar, H9 Not-detected Not-detected Not-detected Not-detected 

9 Sadiqabad, Rwp Not-detected Not-detected Not-detected Not-detected 

10 Sadiqabad, TC Not-detected Not-detected Not-detected Not-detected 

11 I10 Market, Isb Not-detected Not-detected Not-detected Not-detected 
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12 NLI Market, Gilgit Not-detected Not-detected Not-detected Not-detected 

 

 

 

 

 

 Results of Data Analysis:  

Table 4. Analysis of variance ANOVA for Result 

Source          DF         SS             MS               F           P 

Aflatoxin      3      1089.58     363.194      3.94     0.0142 

Error            44     4058.33     92.235 

Total             47     5147.92 

 

   
Grand Mean 3.9583     

CV        242.62 

Component of variance for between groups   22.5800 

Effective cell size                           12.0 

  

 

 Table 5.  LSD for above ANOVA table 

Aflatoxin      Mean 
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B1          11.667 

  
B2          0.0000 

  
G1          4.1667 

  
G2          0.0000 

  
Observations per Mean           12 

 
Standard Error of a Mean    

2.7724 

 
Std Error (Diff of 2 Means) 

3.9208 

 

 

                                   Figure 3. Std. Error 

  

In table 3 shows  that collected samples from 12 different places and analysis was done by HPLC 

test and we have aflatoxins detected in six samples and apply statistics on the value. The (DF) 

degree of freedom is 3, some of square (SS) is 1089.58, Mean square (MS) is 363.194, 

Frequency (F) is 3.94 and level of significance is 0.0142 and then lastly, we find the grand means 

which is 3.958. 

 The after effects of the current review demonstrate that dried plum tests contained 

aflatoxins past the most extreme admissible constraint of (either mean worth of Aflatoxin or Sum 

Value fixed all out aflatoxins in dried natural products for human utilization utilizing HPLC 
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detected AFB1, AFB2, AFG1 and AFG2 with mean value of 11.667, 0, 4.667 and 0 ppm 

respectively in dried Plum. 

Table 6. LSD All  Pairwise Comparisons Test of Result by Replications 

  

Aflatoxin    Mean  Homogeneous Groups 

                                            B1               11.667  A 

                                             G1               4.1667  AB 

                                             B2               0.0000   B 

                                             G2               0.0000   B 

     

Alpha              0.05     Standard Error for Comparison  3.9208 

Critical T Value  2.015     Critical Value for Comparison  7.9018 

 The event of Aflatoxin B1, B2, G1 and G2 was explored by HPLC in dried plum. 

Tests of the all-out 12 examples evaluated for the presence of mycotoxins, 6 examples were 

viewed as sure for AFB1 and AFG1 pollution with the mean scope of 3.95 ± 0.0142ppm. Be that 

as it may, 6 of the examples showed the rate of AFB1and AFG1 (Table 4.4). The aftereffects of 

the current review show that dried plum tests contained aflatoxin past the most extreme 

admissible constraint of 50 mg/g fixed aflatoxins in dried natural products for human utilization. 

DISCUSSION 

The world production of Plum in 2017 was 11,758,135 metric tons and its production in Pakistan 

around 49,800 tons of production in 2017-2018. It is mostly grown in the province of 

Balochistan and Khyber Pakhtunkhwa. The main producing areas of plum are Kalat, Mardan, 

Nowshera, Peshawar, Pishin, Quetta and Swat. To evaluate the mycoflora associated with dried 
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plump causing aflatoxins we designed present study. Aflatoxins are derivatives synthesized 

through the polyketide pathway by several fungal species, mainly Aspergillus flavus, A. 

parasiticus, and A. nomius, widely distributed contaminants of a variety of agri-food 

commodities (Smith et al., 2019). In this study, twenty-five samples (samples size) of dried 

plums from different markets were evaluated by applying the International Seed Testing 

association method (1985). Aflatoxins assay was employed by Using the HPLC the occurrence 

of aflatoxin B1, B2, G1 and G2 was investigated by HPLC in dried plum. samples of the total 12 

samples screened for the presence of mycotoxins, 6 samples were found to be positive for AFB1 

and AFG1 contamination with the mean range of 3.95 ± 0.0142ppm. However, 6 of the samples 

showed the incidence of AFB1and AFG1 (Tables 4-3). Dried fruits and nuts are particularly 

susceptible to fungal contamination and aflatoxin accumulation during the pre- and post-harvest 

production processes (Wu et al., 2018). The results of the present study indicate that dried plum 

samples contained aflatoxin beyond the maximum permissible limit of 4 mg/g fixed by European 

Commission for total aflatoxins in dried fruits for human consumption. High concentration of 

these mycotoxins poses a serious threat as natural contaminant of dried fruits. In their studies on 

aflatoxin contamination, Morton et al. demonstrated that dried plums possessed highest potential 

for aflatoxin along with dried figs. In another study from Egypt, dried fruits (plum, plum and 

raisin) wereassayed for the natural occurrence of aflatoxin B1, B2, G1, G2, ochratoxin and 

patulin and the concentration of OTA in dried plums ranged between 50 and 110 lg/kg. 

However, no other mycotoxins were detected in these dried fruits. Similarly, (Celik and Ozturk, 

2000) studied and revealed that plums dried on soil and tarp and later treated with sulphur 

dioxide were contaminated with aflatoxin B1 and G1 in the range of 0.10–1.47 lg/kg while in 

untreated dried samples the range of aflatoxin was 0.35–1.27 lg/kg respectively. Likewise, 



 
 

40 
 

available reports from Turkey suggest that AFB1 was present in 3 out of 15 dried plum samples 

with mean value of 1.44 lg/kg (Janati et al., 2010) from Iran investigated the presence of two 

toxins i.e. Aflatoxin and ochratoxin A using immunoaffinity column clean up and HPLC and 

detected AFB1, AFB2, AFG1, OTA with mean value of 0.88, 0.32, 0.20, 2.83 ppm respectively 

in dried plums.Various studies have reported on the prevalence of aflatoxins in dry fruits from 

different parts of the world (Zahra et al., 2019) and (Wang et al., 2018) and (Kang et al., 

2010). In all 12 samples of dried plums from different locations of three cities Rawalpindi, 

Islamabad and from Gilgit, only 6 samples were infected by Aflatoxin B1 and G1 followed by 

infection observed in other 6 samples of Aflatoxin using High Performance Liquid 

Chromatography, AFB1, AFB2, AFG1 and AFG2 with mean values 11.667, 0, 4.667, 

respectively. 

CONCLUSION 

The level of contamination of dry plump with aflatoxins in Punjab and Gilgit Baltistan, Pakistan, 

was investigated in this study. Our finding revealed that dry plump from Rawalpindi and Gilgit 

Baltistan collected during study was contaminated with B1 and G1 followed by infection 

observed in other 6 samples of Aflatoxin detected during High Performance Liquid 

Chromatography, AFB1, AFB2, AFG1 and AFG2 with mean values 11.667, 0, 4.667, 

respectively. It is therefore recommended that the consumption of dry plumps must be paralleled 

by efficient measures for prevention and detoxification of Aflatoxin contamination for the 

provision of healthy and nutritious dry fruits. 
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ABSTRACT   

Histamine is a bioactive amine that is thought to have an important role in allergic reactions. 

Thus, histamine receptor inhibitors (antihistamines) are used to treat a variety of atopic illnesses, 

including allergic rhinitis, cataracts, and associated with chronic urticaria. Histamine is generated 
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by both immune cells and microorganisms in the stomach. Histamine has a variety of impacts in 

addition to its involvement in the acute allergic reaction via binding to its four pleiotropic G-

protein-linked histamine channels. Depending on guidelines and standards, we outline the roles 

of various histamine receptors and antihistamines in the biological process, medical studies, 

health consequences, and innovative approaches for the use of antihistamines with variable 

specialization. 

Keywords 

Histamine, Allergies, complementary and alternative medicine (CAM), white blood cells, 

receptors, sensor 

 

 

 

 

INTRODUCTION 

An allergy is an immunological response or sensitivity to otherwise harmless chemicals. When 

an allergen is recognized, the immune system becomes oversensitive and releases histamine. 

Allergens are the compounds that cause the response. People's allergic response does have the 

same biological function (Marahatha et al., 2021). Allergens penetrate the skin by food, 

inhalation, or skin or mucocutaneous interaction. As a result, white blood cells produce an 

antibody, which attaches to the mast cells. Mast cells break and emit biological compounds such 

as histamine as a result. The resulting symptoms are known as an allergic response. Histamine 
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causes blood vessels to expand and widen, which creates allergic symptoms.Anaphylaxis is a 

life-threatening allergic reaction that happens when the organism is subjected to an external 

pathogen (Ochoa-Repáraz et al., 2011). Exogenous allergens comprise heterologous serum (such 

as tetanus antitoxin), some unprocessed meats (such as those found in fish, shrimp, and crabs), 

microbes, infections, parasites, animal hair, plant pollen, dust mites in the atmosphere, and 

poisons and medications. Allergens can cause human B cells to create immunoglobulin E, which 

binds to antigens on human adhesion molecules and sensitized cells, breaks the cell membrane, 

causes downregulation, and produces histamine. 

 

Figure 1. Synthesis of anti-allergic compounds(Ochoa-Repáraz) 

Histamine and histamine sensors 

Histamine is produced and released by a variety of human cells, including basophils, basophils, 

platelets, histaminergic neurons, lymphocytes, and enterochromaffin cells. It is kept in vesicles 

or granules that are produced in response to the stimulus. Histamine acts on target cells in 

different organs by attaching to one of four receptors: histamine receptor (HR)1, HR2, HR3, and 

HR4. According to Small et al, (2018) these receptors are members of the G protein-coupled 

receptor superfamily (GPCRs). HR1 receptor (HR1) is encoded on human chromosome 3 and is 

involved in various allergic illness symptoms such as pruritus, rhinorrhea, bronchospasm, and 

smooth intestinal contraction. The existence of histamine keeps the receptor in an active 
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state.Antihistamines are medications used to treat allergic disorders. They are beneficial in 

reducing itching caused by histamine release. As a result, antihistamines are medications that 

cure seasonal allergies by obstructing histamine's effects by stabilizing the extracellular domain 

of the binding site (Bansal et al.,2008).  Antihistamines are selective reverse agonists at the H1 

receptor that preferentially bind to and stabilize the receptor in its inactive state. As a result, they 

are 'inverse agonists,' reducing the baseline level of regulatory activation at histamine H1 

receptors while also suppressing histamine's agonist functions ( Ayoub et a., 2021). 

 

REVIEW OF LITERATURE  

Throughout olden history, natural items and various compounds have been used to cure a variety 

of ailments. Because of their significant therapeutic properties, several medicinal plants can be 

used to treat a variety of inflammation-mediated chronic disorders. Phytosterols have appeared 

as attractive natural products, owing to their diverse pharmacological actions. Presently existing 

drugs cause a variety of systemic side effects, such as hypertension, immunological suppression, 

osteoporosis, and metabolic disturbances (May and  Dolen, 2017). Therefore, more study on 

phytosterols to alleviate these problems is critical. A thorough search of articles on numerous 

scientific search results was used to obtain information on phytosterols, their kinds, and activities 

against inflammatory response and allergic problems for this study. According to the literature 

review, phytosterols have antiinflammatory properties via several mechanisms such as 

transrepression as well as inhibition. Conventional medicine formulations are mostly produced 

from plant-based components and may be viable options for treating inflammation, allergic 

disorders, and associated problems with few systemic side effects. Because this study includes an 



 
 

47 
 

in silico pharmacokinetic evaluation of eight phytosterols, toxicological and phytochemical 

research of these naturally occurring substances must be emphasized before clinical trials begin. 

Identifying foods and nutritional bioactive substances that can reduce inflammation is also 

important for creating disease-specific nutrition treatments(Thangam et al., 2018). As a result, 

this review thoroughly examines scientific findings on phytosterols and their anti-inflammatory 

properties. Therefore, this study investigates the significance of plant-based steroids, which may 

one day be employed as future therapeutic candidates to treat incendiary and allergic 

illnesses.Skin, food, and respiratory allergies are all examples of allergic diseases. Polyphenols, 

Quercetin, Gossypium, Saponin, Steroidal lactone, alkaloids, and many more are examples of 

plant metabolites that have been studied for their antiallergic, antihistamine, and anti-

inflammatory activities.  

 

Figure 2.  Clinical impact of anti-allergic compounds (Bjermer) 

These plants have antiallergic properties by influencing mast cells, immunoglobulins, histamine, 

and suppressing various cytokines and interleukins. For therapeutic purposes, research into 

repositioning existing medications to treat diseases other than the initially intended ailment 

continues to expand and evolve(Bjermer et al., 2019).The application of phytoconstituents and 

contemporary understanding regarding SARS-CoV and SARS-CoV-2 pathology in the 

prevention and management of the COVID-19 pandemic. So it is seen to be a developing 
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technology in which available plant compounds that have previously been shown safe in humans 

are misdirected and dependent on a legitimate template molecule to battle uncommon, neglected, 

and challenging disorders. 

The significance of traditional medicines 

Plant-derived compounds have lately gained popularity due to their numerous uses. Medicinal 

plants are the richest bioresource of medications from ancient medical systems, contemporary 

medicines, health supplements, nutritional supplements, folk remedies, chemical entities for 

synthetic drugs, and chemical entities for synthetic drugs. Antihistamines have several 

downsides, including sleepiness and substantial anticholinergic side effects. As a result, many 

patients with chronic allergic disorders, such as asthma, seek complementary and alternative 

medicine (CAM) to improve symptom control. CAM refers to a group of therapeutic tools that 

encompasses herbs used by conventional healers.SCI has discovered that plant alkaloids have 

significant biological action(Leurs et al., 2002). They are utilized in medicine and are recognized 

to behave pharmacological action. Flavonoids are a type of natural substance that is commonly 

present in food and is connected with anti-allergic action. Saponins, which also are found in 

many food plants including soybeans, peas, spinach, ginseng, capsicum peppers, eggplant, 

quinoa, licorice, and yam, have glucocorticoid-like action and large biologic potential. Tannin 

has several therapeutic effects, including antibacterial, anti-inflammatory, and astringent action. 

They have also been claimed to have antimicrobial, antiseptic, and antiparasitic properties. 

Thymoquinone (TQ) is the primary bioactive component in black seed oil (Nigella sativa). TQ 

has promising anti-disease pharmacological effects. It has exceptional antioxidant, anti-

inflammatory, antitumor, and other essential biological properties.Because bioactive natural 

compounds have played a significant role in the development of many major therapeutic 
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molecules, medicinal plants are regarded as potential sources of novel chemical elements (NCE), 

especially viral medicines( Bielory et al., 2010;  Brune et al., 1993). The inclusion of 

polyphenols in the daily diet confers a health profile and warrants their designation as 

antiallergic medicines, according to SCI. Polyphenols have been shown to form intractable 

compounds with different proteins, altering their structure or making them less accessible.  

Background history 

ImmunoglobinIg-E mediated type-1 hypersensitivity to allergens has become an alarming 

world health issue. More than 25% population is facing different inflammatory disorders 

such asasthma, conjunctivitis,allergic rhinitis and atopic dermatitis etc., in third world 

countries.(Tohidinik et al., 2019). Histamine is the main factor that has a role in the onset of 

many allergic diseases because it regulates lymphocytes (Helper T-cells). Histamine 

promotes the production of cytokine Th2 e.g. interleukinsIL-10, IL-13, IL-5, and IL-4, so 

production of cytokine Th1 gets inhibited [e.g. interferons, Interleuki-2, and interleukin-12]. 

As a result, histamine keeps the Th1 and Th2 cell levels balanced by promoting a Th2 

switch. H4 receptors get activated by histamine this will lead to increases in secretion of 

Interleukin-5 and IL-4 in human chord inflammatory blood cells (mast) and tumor 

necrotizing factors get also released in mast murine cells (BMMCs) derived by bone 

marrow, these two events will lead to the development of  allergic inflammation ( Carovic-

Strank et al., 2016;  Hiroi and Takaiwa, 2006). Treatment of such allergies includes drug 

therapies e.g. antihistamines and mucosal corticosteroids. These compounds reduce 

hypersensitivity signs but this is not the ultimate solution to this problem (Leurs et al., 

2002).   T lymphocytes are essential modulators of allergic disorders genesis, and we use 

allergen specific immunotherapy (SIT) to control such hypersensitive responses. if treatment 
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gets successful, the therapeutic effects are used for several years with no more further 

therapy. Standard SIT has been performed since over a decade through  vaccination with 

raw allergens isolates using organic vaccines (plant based)(Takaiwa, 2011).  

 

Figure 3. computerized annulation of structure (Takaiwa) 

Allergy rhinitis (AR) is a prevalent allergic disorder that impacts 30% of thegobal 

population. We can also call it hay fever and its symptoms usually involve nasal congestion, 

runny nose, nasal inflammation, sneezing and  bronchi constriction which is the result of  

IgE driven immune responses(Small et al., 2018). Allergens are the causative factors of AR 

and it is characterized by inflammation of mucosal membranes which is triggered by helper 

T cells (Type-2). AR is a kind of allergy characterized by aberrant immune system 

regulation. Allergic conjunctivitis has a high epidemiologic connection with AR (Bielory, 

2010). Animal dander, dust mites, shellfish, and cigarette smoke are examples of allergens 

that may cause AR symptoms. It is usually impossible to avoid potential allergen 

vulnerability, hence medication is required to offer immediate relief (Skoner, 2001). The 

usage of traditional treatment is on the rise, as is the number of persons suffering from this 

condition.  Antihistamines in combination with internasal corticosteroids were used for 

reducing inflammatory symptoms but the internasal route can harm the bones, eyesand the 

endocrine system, and also induce adverse effects e.g. thrush(May  and  Dolen, 2017). 
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Because of the adverse effects of traditional drugs, plenty number of research has been 

conducted to investigate alternate approaches to assist in the alleviation of the symptoms of 

this illness. Several researches have been undertaken in quest of therapeutic plants with the 

ability to be an effective option for symptom alleviation in Allergic rhinitis. The exploration 

of novel medicinalcompounds derived from plants to rectify Allergic rhinitis is undoubtedly 

crucial, particularly for plants that have demonstrated anti-allergic characteristics, notably 

in AR animal models. Medicinal herbs have undeniably been widely used as therapeutic 

techniques for both preventative and curative reasons ( Hiroi and  Takaiwa, 2006; Islam et 

al., 2018). They are incredibly important in keeping up with good health. Currently, we can 

witness the population expansion on global level and 80% of people worldwide rely on plant 

based therapeutic medicines for their basic health maintenance requirements. Plant 

phytochemicals possess anti-allergic and anti-inflammatory characteristics that may be 

effective in treating many forms of allergic disorders and symptoms (Ayoub et al., 2021). A 

large variety of mediators are implicated in pathogenesis of Allergic rhinitis. These 

many targeting cells or modulators are key components for many forms of phytomolecules 

present in therapeutic plants.Nasal obstruction, which is also one of the symptoms of 

Allergic rhinitis, has been treated with natural components such as garlic and 

Andrographispaniculata  extract. (Hiroi and  Takaiwa, 2006; Khoutry et al., 2016). 

A recent study has discovered that formononetin, a plant molecule, may help treat food 

allergies as well as other forms of allergies. Formononetin, which is present in plants and 

herbs including red clover and green beans, has been demonstrated to have anticancer 

effects. It has a close resemblance to the structure of the hormone estrogen, which means it 

can interact with the cell's estrogen receptors (Xu and  An, 2017). Food allergies develop 
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when the immune system perceives a food or something in a portion of food as a threat. The 

immune system responds by producing immunoglobulin E (IgE) antibodies, which induce 

problems such as asthma, hives, itching, diarrhea, etc. In a recent study scientists isolated 

formononetin as a potential factor that suppresses levels of IgE antibodies in the blood 

(Bansal et al., 2008). Following the identification of genes and protein targets, scientists 

confirmed them using in cultivated cell lines and their requirement in allergic research. 

These results produced by these cell lines demonstrated that formononetinaffects gene 

expression and protein targets discovered by systems pharmacotherapy ( Ochoa-Reparaz et 

al., 2011; Platts-Mills,2001).  

Similarly, another plant family called the Lamiaceae family, which has been traditionally 

used as herbal medicine to treat hypersensitivity disorders such as asthma and skin allergies, 

etc. The Lamiaceae family contains flavonoids, flavanones, 

flavones, flavonoids, monoterpenes, diterpenes, triterpenoids, fatty acids, and essential oils, 

according to phytochemical screening (Carović-Stanko et al., 2016). Numerous studies have 

demonstrated the anti-inflammatory properties of Lamiaceae family by using standard 

protocols and extracts. Various studies showed that, high levels of volatile chemicals in 

Lamiaceae species have led it to give therapeutic effects (Khoury et al., 2016). 

Lamiaceaespecies are historically known to be useful in treating various ailments such as 

fatigue, tiredness, anxiety, cognitive performance, circulatory improvement, repair of the 

fragile vascular system, skin allergies, and asthma. Furthermore, the Elsholziablanda leaves 

are known in treating itchiness. From thousands of years, traditional Chinese Medicine has 

been utilizingScutellariabaicalensis, another Lamiaceae species in therapeutics. In Chinese, 
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it is referred as Huang Qin i.e. a traditional cure (dried roots) for respiratory infections (Sim 

et al., 2019).  

Similarly, another plant family Malvaceae consisting of 200 genera and 2300 species was 

found to have anti-inflammatory and anti-allergic properties. Phtochemical studies showed 

that they contain phytoconstituentse.g alkaloids, flavonoids, triterpenes, and coumarins 

which are therapeutic (Silva et al., 2014). Brachychiton (Malvaceae) is a genus of 30 

species found in Australia. Genus members show notable biological impacts such as 

antioxidant, antimicrobial, hepatoprotective, and anti-schistosomal properties. Numerous 

investigations have been conducted to validate the anti-allergic properties expressed by 

differenttriterpenes (β-amyrin, lupeol and oleanolic acid) extracted from B. discolor. 

Member of this specie (Sterculia) is considered useful in folk medicine as it helps in treating 

itchiness, skin inflammations, dermatitis, and other skin diseases (Thabet et al., 2018).  

 

 

There is a plant family called butterbur (Petasiteshybridus) usually found in Europe, South 

Asia, and northern Africa. Butterbur's leaves and roots contain nemophila sesquiterpenes 

(petasines). Butterbur extracts have been used to treat bronchial asthma and studies have 

revealed that petasines decrease leukotriene production, which is directly or indirectly 

linked with anti-spasmodic and anti-allergic efficacy in hypersensitivity reactions (type 

1)(Brune et al., 1993). Butterbur was well tested on patients and did not elicit the sedative 

impacts linked with antihistamines. Both patients and physicians verified the effectiveness of 

this herbal medication (Thomet et al., 2001). 
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Ananascomosus is also known as pineapple (Bromeliaananas).   Pineapple is produced in 

several tropical and subtropical nations including Thailand, Kenya, Philippines, 

Nigeria, Indonesia, Malaysia, and India (Tohidinik et al., 2001). It has been used as a 

medicinal herb in several native cultures, and its medicative qualities are attributed to 

bromelain, a raw isolate from pineapple that comprises chemical compounds which show 

properties like proteolysis, fibrolysis , antithrombotic, and anti-inflammatory actions in 

vivo and in vitro. Bromelain has been recognized chemically as a phytomedicine since 1875 

(Taussig and Batkin, 1988). Bromelain is a therapeutic medicine for reducing inflammation 

and sinusitis and allergic sensitization.  

MATERIAL AND METHODS  

In this article, we reviewed the medicinal plant clinical trials with reppressive properties on 

allergic rhinitis. Merely trials on many medicinal plants were evaluated, and their sources 

were confirmed. Table 1 contains a catalogue of medicinal plants and phytochemicals under 

study for their action against allergic rhinitis, in vivo and in vitro, whereas Table 2 has a 

catalogueof plants under study for their anti-allergic rhinitis action in clinical research trials. 

Herbal extractsused as combinational treatment or supplements alone and the studies that 

did not employ model (AR induced) in animal research or Allergic rhinitis patients 

for medical investigations were eliminated from the search and data extraction. 

Furthermore, toxicological data on medicinal herbs with high anti AR properties was 

required to discuss the safety levels for future usage in treating AR ( Yagami and Ebisawa, 

2019;   Presta et al.,1994). 

Molecular mechanisms involved in suppression of Allergic rhinitis by plant 

compounds: 
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Herbal medicines and their active compounds have several modes of functioning in fighting 

immune system modulators engaged in Inflammatory mechanisms in AR or AR sensitivity 

mechanisms. A number of these phytochemicals contain anti-hypersensitivity and anti-

inflammatory characteristics that may be effective in treating many forms of 

hypersensitivity disorders and signs. Several studies at cellular level, animal level, and 

investigations at clinical are devisedto investigate the anti-inflammatory and anti-allergic 

characteristics of therapeutics plants, specifically in the treatment of Allergic rhinitis 

employing model (induced by AR) or Allergic rhinitis patients (Small et al., 2018). A large 

variety of mediators are implicated in the pathogenesis of Allergic rhinitis. Such diverse 

targeting cells or mediators are important core components for the many types of phyto -

compounds in a vast variety of therapeutic plants. The phyto-molecules can be useful in 

combating the major factors implicated thus reducing symptoms in AR patients. The anti-

AR actions of therapeutic plants and their biologically active metabolites can be mediated 

by immune system repression via IgE inhibition, cytokine suppression, histamine 

suppression, and eosinophil inhibition (Sim et al., 2019). 

Inhibition of Immunoglobin E release: 

Immunoglobulin (Ig-E) induced allergy Type 1  hypersensitivity to allergens, is becoming 

an alarming world wide health problem. A  large percentage of the population in developed 

nations suffers from allergic conditions, such as bronchial asthma, AR, atopic dermatitis, 

conjunctivitis, etc, and its frequency is rapidly growing. Interleukins, particularly IL-4 and 

IL-3, which are released during Th2 cell activation, may increase the production of IgE 

antibodies. This will eventually boost eosinophil function regulation and stimulate mast cell 

degradation (Bjermer et al., 2019).  IgE is a possible essential component that should be 
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addressed early in the allergic inflammatory reaction since it causes the stimulation of 

additional biochemical or immunity response based pathways afterwards(Platts-Mills, 

2001). Allergic sensitization occurs when naive T cells are first exposed to allergens via 

APCs, resulting in the stimulation of Th2 cells which are allergen specific and the 

production of Immunoglobulin E. Subsequent allergen exposure activates inflammatory 

cells and releases mediators, which are involved in both earlier and late allergic reactions. 

These antibodies then bound to cell surface receptors on mast cells, eosinophils, basophils, 

CD23 and B lymphocytes to connect to particular receptors on other indegenous cells 

(Presta et al., 1994). Even when the quantity of IgE in the blood is relatively low, mast cells 

and basophils can be extremely sensitive to allergens. Type I hypersensitive reactions are 

IgE synthesis and mast cell degranulation, which result in high levels of histamine and 

different modulators causing allergic sensitivity. After the early phase of allergic 

reactions,production of cytokines such as Interleukin-5, IL-5, Interleukin-4, and Tumor 

necrosis factor-alpha, increases Immunoglobulin E production. Interferons IFN and TGF-

beta, on the other hand, may also limit IgE formation ( Ayoub et al., 2021). 

Plenty of researches at cellular and animal level are conducted to evaluate the reppressive 

impact of therapeutic herbs on Immunoglobulin E in an Allergic rhinitis induced paradigm. 

In an ovalbumin induced Allergic rhinitis mouse model, the effect of Bupleurumchinense 

concentrate on hypersensitive inflammatory responses was studied by quantifying anti-OVA 

specific IgG2a, IgG1, and IgE levels in serum. Hence the results concluded that at dosages 

of 100 and 200 mg/kg of BupleurumChinese, a substantial (<0.05 &< 0.01, respectively) 

dosage dependent decrease of anti-OVA specific IgE was observed. Serum anti-OVA 
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induced Immunoglobulin G1 contents were likewise decreased in a dosage 

dependent manner, inhibiting histamine release. 

Suppression  of histamine release: 

Histamine has been identified as a possible target in control of AR disorder.It is among the most 

essential criticial components in the initial stages of Allergic rhinitis pathogenesis inducing 

severe signs and symptoms after allergen exposure. This might give immediate relief in an 

individual suffering with AR caused by a specific kind of allergen (Thangam et al., 2018). 

A study on human epithelial cells was undertaken (in vivo), in which upregulation of H1 receptor 

messenger nucleric acid expression by phorbolmyristate acetate and histamins levels was studied 

by using wild type grapes or ampelopsis glandulosa, Momiy extract (Islam et al., 2018). 

Phorbolmyristate acetateor histamine stimulation of HeLa cells led to a significant rise in mRNA 

H1R (3 hours before activation). When more than one dosages of wild type grape isolate (10, 25, 

and 30 g/ml) were related to HeLa (PMA-induced), significant differences at p 0.01 were 

observed. Furthermore, there were clear differences at p 0.04 and p 0.01 between 25 and 40 g/ml 

of grape extract when related to HeLa which are histamine-induced( Marahotha et al., 2021).  

Using plant-based vaccines against hypersensitivity reactions: 

Many studies have been made to immunize humans against specific allergens called allergen-

specific immunotherapy (SIT), with the help of mucosal (oral) vaccines). Oral immunization is 

an effective vaccination method and it is simple and inexpensive. For the treatment of allergic 

individuals, Dosage given by mucosal application route (oral, lingual, or intranasal 

administration) is preferred over intravenous infusion, because it is more safe and 

reliable.allergen specific immunotherapy has typically been provided by intravenous infusion of 
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large dosages of specific allergen isolate as the main therapeutic option for type I allergic 

disease. SIT produces clinical effects such as (1) a drop in allergen-specific ImmunoglobulinE 

levels, and (2) a rise in ImmunoglobulinA and ImmunoglobulinG4 isotypes which are allergen 

specific that will downregulate the recruitment of allergen-specific IgE to mast cells, basophils, 

and (3)  decrease in specific T-cell production (Silva, 2014).  When a specific allergen is 

administered systemically, it causes a different types of T cells including CD4, CD25, Tr3, and 

Th1 to proliferate so that they can further produce IL-10 and TGfβ (suppressive cytokines). This 

is associated to decrease T-cell levels which are allergen specific and drop in production of Th2-

type cells (IL-5, IL-13, IL-4) and Th1-type cells (IL-2, IFN) cytokines, leading to lower levels 

of Immunoglobulin E which is allergen sensitive  and increased levels of Immunoglobulin G4 

and ImmunoglobulinA. So the strategy of allergen-specific immunotherapy (SIT) leads to 

clinical symptom relief  ( Sim et al., 2019). 

Rice seed-based vaccines against pollen allergy:  

Pollen allergy is the basic problem which we are facing these days. The patients with pollen 

allergy have Immunoglobulin E antibodies acting on hypersensitivity caused by  pollen allergens 

(cedar) circulating in their bodies. Cryj1 and Cryj2 are termed as principle allergy inducers 

causing pollinosis. Their Tcell epitopes are dominant. Key epitopes on T cells of Cryj2 and 

Cryj1 have been precisely defined as principal allergens causing this pollinosis(Yagami and  

Ebisawa, 2019). To verify the efficacy of rice derived parenteral shots for stimulating body's 

immune system against  pollen allergens (cedar) by allergen specific site (SIT) technique, main 

mice T-cell domains inferred from Cry j 2 (p245-259) and Cry j 1 (p 277-290) were injected into 

 C-terminal wildly divergent regions of soy storage protein glycinin A1bB1b basic and acidic 

domains.They were subsequently produced as recombinant protein in the endosperm of 
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recombinant rice cultivars regulated by endosperm sensitive GluB-1 promoter glutelin.In a 

preclinical model, we saw that mice were administered with recombinant rice cultivars seeds 

(250 mg) daily for four weeks before exposure to raw pollen grains (allergens) that suppressed 

the proliferation of T cells which are allergen specific, Immunoglobulin E proliferation, and 

levels of histamine related to mice who were given control rice seeds (non-transgenic) (Fig. 5). 

T-cell domain peptideadministrationderived from rice also suppressed the formation of allergen-

specific cytokine mediators (Th-2 type) e.g. Interleukin-13, Interleukin-4, and Interleukin-5. 

Moreover, after being exposed to cedar allergens hypersensitivity signs i.e. nasal discomfort was 

relieved. These findings show that immunization of the mucosa using rice based seed cultivars 

bearing T cell epitopes effectively develops immunological resilience(Hiroi and Takaiwa, 2006). 

 

Rice seed-based vaccines against dust mite allergy:  

House dust mites are the prevalent source of household allergens related to disorders such as 

bronchial asthma, atopic dermatitis and AR. Allergens of the class 1 and 2 are the primary 

drivers for Immunoglobulin E antibody responsive reactions in more than eighty percent of mite 

allergy cases. Derp1 belongs to Class I allergen having cysteine proteolytic activity which plays 

 role in allergy elicitation by degrading CD25 and CD23 from immunocytes.The whole 

peptide (p1-222) of Derp1 (mite allergen), with an additional portion (p45–145) comprising the 

majority of human and mice (BALB/c)  significant T cell peptide domains, were upregulated 

selectively rice seed driven recombinant tissue regulated by GluB-1 promoterglutelin. Even after 

several years of storage at room temperature, these antigens remain persistently present 

with immunogenicity in seeds. Allergic asthma induced by dust mites allergens, was suppressed 
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in mice after they were given allergen specific recombinant rice seeds.Oral supplementation of 

this transgenic rice significantly lowered allergen specific blood Immunoglobulin E and 

Immunoglobulin G levels by suppressing Interleukin-13 and Interleukin-4 synthesis (Takaiwa, 

2011). 

CONCLUSION 

Antihistamines are used to treat allergic symptoms. They are beneficial in reducing itching 

caused by histamine release. Sedation was caused by the initial generation of antihistamines, 

including promethazine. Using newersecond generation' antihistamines like loratadine and 'third 

generation' antihistamines like desloratadine, this is less of an issue. Sedating antihistamines no 

longer has a function in allergic diseases. Less sedating antihistamines are similarly effective. 

Lower sedating antihistamines can be administered for an extended period with no loss of 

effectiveness and a continuous favorable safety profile. Antihistamines play no function in the 

immediate treatment of anaphylaxis. 

 

REFERENCES    

 

Ayoub  I M., Korinek M., El-Shazly M., Wetterauer B., El-Beshbishy H. A., Hwang T L., Chen 

B H., Chan F R., Wink  M., Singab A N B  and  Youssef F S. (2021). Anti-allergic, anti-

inflammatory, and anti-hyperglycemic activity of charmanteaethiopica leaf extract and its 

profiling using lc/ms and GLC/ms. .Plants, 10(6).  

Bansal  G., Xie Z., Rao S., Nocka  K H  and Druey  K M. (2008). Suppression of 

immunoglobulin E-mediated allergic responses by the regulator of G protein signaling 13. 

Nature Immunology, 9(1); 73–80.  

Bielory  L. (2010). Allergic conjunctivitis and the impact of allergic rhinitis. Current Allergy and 

Asthma Reports, 10(2); 122–134.  

Bjermer L., Westman M., Holmström M and Wickman M C. (2019). The complex 



 
 

61 
 

pathophysiology of allergic rhinitis: Scientific rationale for the development of an 

alternative treatment option. Allergy, Asthma and Clinical Immunology, 15(1); 1–15.  

Brune  K., Bickel D  and Peskar  B A. (1993). Gastro-protective effects by extracts of 

Petasiteshybridus: The role of inhibition of peptide-leukotriene synthesis. Planta Medica, 

59(6); 494–496.  

 

Carović-Stanko K., Petek M., Grdiša  M., Pintar J., Bedeković D., Ćustić M H and Satovic Z. 

(2016). Medicinal plants of the family Lamiaceae as functional foods-A review. Czech 

Journal of Food Sciences, 34(5); 377–390.  

Hiroi  T and Takaiwa F. (2006). Peptide immunotherapy for allergic diseases using a rice-based 

edible vaccine. Current Opinion in Allergy and Clinical Immunology, 6(6); 455–460.  

Islam R., Mizuguchi H., Shaha  A., Nishida K., Yabumoto M., Ikeda  H., Fujino H., Kitamura 

Y., Fukui  H  and  Takeda N. (2018). Effect of wild grape on the signaling of histamine H1 

receptor gene expression responsible for the pathogenesis of allergic rhinitis. Journal of 

Medical Investigation, 65(3–4); 242–250.  

Khoury  M., Stien D., Eparvier V., Ouaini  N and  El Beyrouthy M. (2016). Report on the 

Medicinal Use of Eleven Lamiaceae Species in Lebanon and Rationalization of Their 

Antimicrobial Potential by Examination of the Chemical Composition and Antimicrobial 

Activity of Their Essential Oils. Evidence-Based Complementary and Alternative Medicine, 

2016.  

Leurs  R., Church M. K and Taglialatela M. (2002). H1-antihistamines: Inverse agonism, anti-

inflammatory actions, and cardiac effects. Clinical and Experimental Allergy, 32(4); 489–

498.  

 Marahatha R., Gyawali K., Sharma K., Gyawali N., Tandan  P., Adhikari A., Timilsina G., 

       Bhattarai S., Lamichhane G., Acharya A., Pathak I., Devkota H P  and Parajuli N. (2021). 

        Pharmacologic activities of phytosterols in inflammatory diseases: Mechanism of action and  

         therapeutic potentials. Phytotherapy Research, 35(9); 5103–5124.  

 

May  J R  and Dolen W K. (2017). Management of Allergic Rhinitis: A Review for the  

      Community Pharmacist. Clinical Therapeutics, 39(12); 2410–2419.  

 

Ochoa-Repáraz J., Mielcarz D W., Begum- Haque S  and  Kasper L H. (2011). Gut, bugs, and 



 
 

62 
 

      the brain: Role of commensal bacteria in the control of central nervous system disease. 

Annals of Neurology, 69(2); 240–247.  

Platts-Mills  T A E. (2001). The role of immunoglobulin E in allergy and asthma. American 

     Journal of Respiratory and Critical Care Medicine, 164(8 II).  

      https://doi.org/10.1164/ajrccm.164.supplement_1.2103024 

 

Presta  L., Shields R., O’Connell L., Lahr S., Porter J., Gorman C  and Jardieu P. (1994). The 

      binding site on human immunoglobulin E for its high-affinity receptor. Journal of Biological  

       Chemistry, 269(42); 26368–26373. https://doi.org/10.1016/s0021-9258(18)47203-1 

 

Silva  F. V., Oliveira I. S., Figueiredo K. A., Júnior F B M., Costa D A., Chaves M H., Amaral  

         M P M., Almeida F R C., Oliveira F A and  Oliveira R C M. (2014). Anti-inflammatory 

and antinociceptive effects of sterculiastriata A. St.-Hil. &Naudin (Malvaceae) in Rodents. 

Journal of Medicinal Food, 17(6); 694–700 

  Sim L Y., Rani N Z A and  Husain K. (2019). Lamiaceae: An insight on their anti-allergic 

potential and its mechanisms of action. Frontiers in Pharmacology, 10(JUN). 

https://doi.org/10.3389/fphar.2019.00677 

Skoner D P. (2001). Allergic rhinitis: Definition, epidemiology, pathophysiology, detection, and 

diagnosis. Journal of Allergy and Clinical Immunology, 108(1 SUPPL); 2–8. 

https://doi.org/10.1067/mai.2001.115569. 

Small P., Keith P K and  Kim H. (2018). Allergic rhinitis. Allergy, Asthma and Clinical 

Immunology, 14(s2); 1–11. https://doi.org/10.1186/s13223-018-0280-7 

Takaiwa F. (2011). Seed-based oral vaccines as allergen-specific immunotherapies. Human 

Vaccines,  7(3); 357–366. https://doi.org/10.4161/hv.7.3.14302 

Taussig S J  and Batkin S. (1988). Bromelain, the enzyme complex of pineapple 

(Ananascomosus) and its clinical application. An update. Journal of Ethnopharmacology, 

22(2); 191–203.  

Thabet A A., Youssef F S., Korinek M., Chang F. R., Wu Y C., Chen B H., El-Shazly M., 

Singab  A N B  and  Hwang T L. (2018). Study of the anti-allergic and anti-inflammatory 

activity of Brachychitonrupestris and Brachychiton discolor leaves (Malvaceae) using in 

vitro models. BMC Complementary and Alternative Medicine, 18(1); 1–15. 

https://doi.org/10.1186/s12906-018-2359-6 



 
 

63 
 

Thangam  E B., Jemima E A., Singh H., Baig M S., Khan M., Mathias C B., Church M K and   

Saluja R. (2018). The role of histamine and histamine receptors in mast cell-mediated 

allergy and inflammation: The hunt for new therapeutic targets. Frontiers in Immunology, 

9(AUG); 1–9.  

Thomet  O A R., Wiesmann U N., Schapowal A., Bizer C  and  Simon H U. (2001). Role of the 

petition in the potential anti-inflammatory activity of a plant extract of Petasiteshybridus. 

Biochemical Pharmacology, 61(8); 1041–1047.  

Tohidinik  H R., Mallah N  and Takkouche B. (2019). History of allergic rhinitis and risk of 

asthma; a systematic review and meta-analysis. World Allergy Organization Journal, 

12(10); 100069. https://doi.org/10.1016/j.waojou.2019.100069 

Xu  N and An J. (2017). Formononetin ameliorates mast cell-mediated allergic inflammation via 

inhibition of histamine release and production of pro-inflammatory cytokines. Experimental 

and Therapeutic Medicine, 14(6); 6201–6206.  

Yagami A  and Ebisawa M. (2019). New findings, pathophysiology, and antigen analysis in 

pollen-food allergy syndrome. Current Opinion in Allergy and Clinical Immunology, 19(3); 

218–223.  

 

                      Jbbt.org/ Journal articles  

                      Volume 2, Issue 3                                            Received  26-8-2022 

                             September-October, 2022                                 Revised   10-9-2022 

                                                                                                         Accepted   15-9-2022         

ROLE OF ARTIFICIAL INTELLIGENCE IN EDUCATION 

Aafia Islam1 , Hira zerif1, Farhana Bi Bi 2,  Waqas Ahmad 2 and M. Gulfraz2  

1. Arid Agriculture University Rawalpindi. 

2. Grand Asian University  Sialkot.  

      Corresponding author; aafiaislam37@gmail.com .  

ABSTRACT 

mailto:aafiaislam37@gmail.com


 
 

64 
 

These days, AI may be found almost everywhere. There is a growing belief that artificial 

intelligence will fundamentally alter every facet of human relationship. New methods of 

instruction and assessment will be developed and evaluated with the help of AI in the classroom. 

New educational technology allows for more efficient attainment and administration of 

educational objectives. This study first examines how artificial intelligence (AI) may be used to 

improve educational results, illuminating how AI technology is being used to assist teachers 

utilize data to promote educational equity and quality in low-income regions. The purpose of this 

research is to inquire into the views of both educators and their students towards the usefulness 

of AI in the classroom. A good education system and human knowledge are seen as its burden. 

In general, both educators and students are enthusiastic about incorporating AI into the 

classroom. On the other hand, every educator is more able to adapt to new technologies than 

their pupils. The more we learn about the effects of age and location on how educators and 

students see artificial intelligence in the classroom, the better we can design and execute 

solutions (AIED). 

Keywords; Artificial intelligence, education, AI in Education, AIED, emerging. 

 

 

INTRODUCTION 

Since ancient times, humans have been actively engaged in the process of acquiring knowledge 

and skills via formal and informal educational institutions. Numerous metrics are used to assess 

both students' and educators' performance. Teachers often give students grades based on a set of 
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established criteria, such as classroom behavior, participation, learning speed, teacher-student 

rapport, and compliance. Most importantly, among them, is the student's focus and ability to 

replicate their knowledge on the test. Student performance on tests that assess subject-matter 

knowledge should always be prioritized. The significance of a teacher evaluating a student based 

on their answers to questions given over a period of time is the most crucial factor (Baker, 2016). 

A teacher's time is already stretched thin between their professional and personal responsibilities, 

so taking the time to measure other elements of their students is a significant burden. Most 

instructors simplify the evaluation process by drawing on already held beliefs when evaluating 

students' performance in areas where they are weaker. In this way, a student's real talents, 

knowledge, and abilities are rendered almost useless in the evaluative process. Many aspects 

contribute to a teacher's reputation, including their ability to connect with pupils, their expertise, 

the difficulty of their subject matter, the level at which they teach, and their compassion. Pupils 

generally want their professors to like them, and educators have traditionally been accused of 

favoring some students over others. When a pupil is unable to physically seize a teacher, this 

often occurs. Both the instructor and the pupil's attention is diverted away from the topic at hand 

(Clutterbuck, 2022). Many of these variations prompt adjustments to both student learning 

models and instructor teaching models. At the moment, young people require an easy method to 

study, and they are also expected to play the role of mentors. This modified the framework of 

instruction and teaching materials. The application of AI in education has gained interest in the 

following ways:  

• Automation: The simplest application of AI frequently gives the most immediate benefit: 

by automating basic activities such as reviewing, categorizing digital materials, or 

scheduling, instructors may improve time engaging with students.  
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• Acclimatization: In today's academic and professional settings, technology is an essential 

component. According to the most recent findings from Pew Research, 95% of young 

adults have access to a smartphone, with 45% of those individuals nearly always 

connected to the internet. Introducing AI to the classroom will assist students start the 

technological transition. The intelligent technology and controlled Internet of Things 

network are only two examples of IT projects that may be connected with an AI solution 

to improve education. AI-driven analytics in education helps discover significant 

patterns, draw critical markers, and aids educators in creating the most successful 

classroom that supports digital transformation, all while keeping up with changing 

student demands and curricular goals.  

• Detection: Through examination of collected information, we may infer that intelligent 

tutoring systems would use adaptive methods to detect and highlight crucial learning 

targets. The formation issue may be detected and dealt with if adequate security and 

access control measures are in place. This AI software, also known as an intelligent 

system tutor (ITS) or adaptive tutor, is designed to tailor instruction to each individual 

student by encouraging two-way communication between the instructor and the learner 

via the exchange of questions and answers.  

When it comes to education, ITS and adaptive instructors tailor every aspect of the learning 

experience to the individual learner. The AI might help with students that have unique 

requirements, such as instructing young infants in the art of facial expression recognition. 

Teachers' efforts may have far-reaching effects. There will be a 47% growth in the usage of AI in 

the school system from 2017 to 2021, according to the research on the market for artificial 

intelligence in the US education sector. Several firms have been singled out as leaders in the 
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application of artificial intelligence in the development of an online system for assessing and 

providing feedback to students. Whether a learner is in kindergarten or college, these platforms 

may be used to provide them with novel problems, pinpoint areas of weakness in their 

understanding, and guide them toward appropriate remediation. An AI application may help the 

classroom instructor and the community as a whole by tailoring lessons to each student's unique 

strengths and weaknesses. It makes it possible for pupils in far-flung areas to take part in 

classroom instruction. The learner may pick their preferred language and the built-in AI will 

translate the teacher's presentation into that language. Students who have trouble hearing or 

seeing may benefit significantly from this. It's useful for students who are homebound for 

whatever reason, whether it's sickness or other personal issues. If a kid is interested in a topic 

that isn't currently included in their school's curriculum, they may still learn about it via online 

global courses. They have access to a wide range of extracurricular training programs, many of 

which include both established and evolving intellectual content. It's unclear if this is indeed the 

case in all classrooms at the moment. But the ability to make it happen is substantial. 

Investigations are being conducted to create a virtual human guide with the capacities of thought, 

action, response, and verbal and nonverbal communication (Steenbergen-Hu  and  Cooper, 

2014). 

BACKGROUND 

AIED (artificial intelligence education) is a field that arose in the 1970s to focus on the use of 

cutting-edge computing and networking technologies to higher education. Automated assessment 

and feedback is one way AIED strives to make learning more tailored to the individual, 

accessible to everyone, and interesting (Schroeder and Gotch, 2015). Theoretically, AIED might 

aid parents in fostering their children's early language development, as well as aid instructors in 
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making informed tool selections, coordinating class activities to maximize student involvement, 

and developing individualized lesson plans . Virtual reality (VR) is integrated with AIED, which 

is packaged as a robot or VA. It acts as sensors to record kids' and instructors' movements, 

sounds, and vitals. Using this data for education may provide a deeper understanding of learning 

in real time and guide educators toward effective pedagogical choices (Du Boulay, 2016). In 

order to decrease the achievement gap that exists between students as a result of individual or 

societal inequalities, AIED tools should be able to take action to counteract student or teacher 

fatigue. Despite decades of study, AIED's tools have not made optimal use of available 

technology, and the field is still a long way from realizing its promise. There are professors who 

are aware that their careers can be in danger due of sophisticated technologies. We build some 

robots to use in training. Although the role of the instructor may shift, most professionals believe 

that AIED enhances rather than replaces the educator's expertise (Porayska-Pomsta, 2016). Some 

people think it takes too long to use it. The use of AI allows for change and forces us to 

reevaluate our place in the world in fundamental ways. Researchers can empower humans to 

make complex decisions and engage in abstract reasoning by using AI. Future educators should 

be able to employ AI to reap these advantages. Included in this is the maturation of a sensible 

outlook on AI's potential. To effectively manage and coordinate AIED's service offerings in 

analyzing data for use in reforming instructional strategies(Edwards et al., 2018) . Educators 

would be responsible for preparing pupils for a labor market where the skills needed in the future 

are uncertain and where AI is driving fast change. There is now more of a focus on unusual 

measures of brain and mind health. The 21st century, efficiency, creativity, originality, analytical 

reasoning, sound judgment, teamwork, and the list goes on and on (Frey and  Osborne, 2017). 
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The on-demand availability of online training made possible by AIED may help educators and 

students continue their education throughout their lives. 

The Role of AI in the Classroom 

Nearly 30 years have passed since the AIED academic community first began discussing the 

possibilities of AI in the classroom. In light of recent developments in data-complex algorithms, 

AI, learning, processing power, and technology usage on a global scale, the discussion has 

moved to the international arena of government policy. The field of artificial intelligence 

education and training has the potential for enormous gains, but also faces dangers and 

possibilities. Thus, we must move carefully and methodically towards a new learning 

environment, where AI is used to help students and instructors, and where we also educate 

students for a future in which AI plays a bigger and greater role (Popenici and  Kerr, 2017). 

Computer-based intelligent tutoring systems (ITS) are designed to simulate human learning in an 

educational setting (Frey and  Osborne, 2017). The concept of human learning is widely regarded 

as a highly efficient perspective on training. The human guides will have in-depth, local 

expertise to facilitate rich, interactive learning techniques like conversation. And, since each 

student's learning needs are unique, it is essential that instructors properly assess their students' 

motivation and prior knowledge before deciding on learning activities and objectives. Teachers 

may aid their students at every stage of a work by providing them with frames, tips, tactics, and 

immediate feedback. Studies demonstrate that students have not made full use of human guides 

since they seldom ask questions and the guides are not faultless, for example in correctly 

diagnosing students' misunderstandings or appropriately customizing their curricular duties 

(Gulz and Haake, 2006). Imagine, nevertheless, if human educators use it, using intelligent 
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systems to choose pedagogical and didactic tactics, engage students in tailored learning 

dialogues, and become more effective over time. Computer training (CAI) existed before ITS 

and was able to provide students with immediate feedback after they had completed an exercise 

(questions). In 1970, SCHOLAR was the first ITS to advance past CAI (Heidig and Clarebout, 

2011). ITS consists of the following parts: Knowledge is safely maintained in the "expert 

model," which is also known as a "domain model."  

A method of teaching in which the methods for providing a high-quality education and a solid 

foundation for a career in the field are stored. The ITS student model defined what it means to be 

a student or what students do in ITS. Information about the student's abilities, misconceptions, 

feelings, and drive is gathered and analyzed by the system. Through this, ITS can diagnose, in 

order to compare peer models, and then provide specific assignments, tips, or feedback based on 

the individual's needs. Communication with the user is facilitated via an interface. Writing it in 

conversational natural language or without the use of ITS-representing virtual pedagogues is 

possible (Johnson and  Lester, 2015). People in these groups are urged to take courses in a wide 

range of academic disciplines, including neuroscience, psychology, and educational technology. 

ITS may be broken down into subcategories. It's important to recognize that not every system is 

AI-enabled, and that these two are fundamentally distinct. Its form might vary from the meaning 

it conveys. Some emphasize topics with mathematical principles, some teach reading and 

writing, while yet others attempt to teach broad topic abilities, such as self-paced reading 

methods (Kandlhofer et al., 2016). The use of technology in education is a recent phenomenon 

that has sparked debate about ethical issues related to the collection and use of sensitive data 

within the fields of computer science, machine learning, and cognitive psychology. In sum, it has 

the potential to be a helpful resource for teachers. What's most notable is that what was formerly 
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often discussed in classrooms is now hardly discussed at all: what is technically conceivable. 

When available, they can supplement a student's education both inside and outside the classroom 

(Pinkwart, 2016). 

Pedagogical factors 

Pedagogical agents (PA) are integrated learning technologies that take the form of digital or 

virtual characters and are used to improve the educational process. Using natural human 

interaction, it expands on the social, emotional, and motivational aspects of tech-based 

education. Depending on the context, PA can look very differently (Kim and  Baylor, 2015). 

Commonly, PA incarnation is used, which means that on the screen, students can see an image of 

virtual characters or avatars that resemble people, characters, animals, or objects. PA characters, 

for instance, can take on a wide variety of forms, from realistic three-dimensional solid-body 

people to two-dimensional cartoon animals to inanimate objects like "Clippy," Microsoft Office's 

virtual assistant to a paper clip. PA may use either written or spoken communication to interact 

with pupils. The state of PAs has been improving as of late due to technical developments (Kulik 

and  Fletcher, 2016). Affective computing (systems that sense, understand, replicate, and 

influence human emotions) has advanced to the point that pupils can recognize their own 

emotions and modify their behavior in response to boredom or dissatisfaction in virtual people. 

The PA can have brief conversations with the students thanks to the tongue. Personal assistants 

(PAs) can take the form of a miniature robot designed for use in the classroom setting. Every 

person in the future will have access to multiple personal assistants who will accompany him at 

all times. Thus, PAs have the potential to become technologically very potent; indeed, there is 

value in having a permanent PA that will remind us of times past should we ever falter. The 

current PA continues to make excellent use of available technological tools in order to facilitate 
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various forms of training (Li et al., 2014). In the future, personal assistants (PAs) may be as 

common as calling cards, thanks to innovations like Apple's Siri. However, it is not yet clear 

whether PA covering a wide variety of topics or a specific subset will be more beneficial to 

education. 

Advanced technology in the education and the learning environment 

The "Internet of Things" (IoT) refers to the increasing connectivity and interoperability of 

everyday objects. It encompasses "smart" homes with features like automated light switches, 

fridges, and other appliances. Smart cities, transportation systems, and environmental monitoring 

systems are additional examples. Smartphones and other ubiquitous computers helped propel the 

development of the Internet of Things. The term "Internet of Things" (IoT) refers to the 

widespread implementation of sensors and related technologies for the purpose of transmitting 

data from commonplace objects and wearable gadgets. As such, it provides AI with robust signal 

inputs. Smart classrooms, learning environments, and schools all benefit greatly from Internet of 

Things integration (Luckin and Cukurova et al., 2022). The term "smart classroom" refers to a 

learning environment that makes extensive use of technological resources, such as Internet 

access, mobile devices, sensors, and online resources. The notion of "intelligent learning 

environment" is broadened to include a variety of uses for a physical location that is designed 

with teaching and studying in mind. More personal data collected in classroom settings via in-

class sensors like cameras, microphones, and motion detectors (Parab, 2020). Sensors worn by 

students and faculty can send information back to a school or other institution. Smartwatches, 

armbands, smart glasses, technological brain testing, and device medical monitoring are all 

examples of wearable electronics that contain sensors. RFID (radio frequency identification) tags 

are another common type of wearable sensor. Once data has been collected from a "smart" 



 
 

73 
 

classroom, learning environment, or school, it can be analyzed by machines and possibly 

augmented by human experts to enhance education (Timms, 2016). Simply put, the majority of 

the existing intellectual classes in technology are instruments used to measure and report massive 

amounts of data. Few contemporary AI-based, large-scale systems make use of this kind of data 

to inform classroom instruction. AI-powered "smart" classrooms reportedly use student data to 

adjust the temperature, lighting, and ventilation of a school's physical space to maximize 

learning. Using AI and body postures, some researchers have proposed a system to track 

teachers' observations of students' nonverbal behavior and offer immediate feedback on how to 

enhance students' abilities in these areas (Kent and  Du Boulay, 2022). These examples suggest 

that classroom research is sound, but that educational settings and institutions are still in their 

formative stages. Despite advancements in AI technology and the availability of related tools, 

most intelligent classroom applications are still in the early stages of development, where testing 

and feasibility studies are being conducted. One potential feature of the classrooms of the future 

is full context awareness, where each case study is named and supported by real-time adaptive 

assistance. 

Learning analytics and adaptive learning 

The development of ITS, PAs, and intelligent classes is primarily motivated by the desire to 

facilitate adaptive custom learning and teaching, which is a key objective in education and 

training. While ITS and PAs facilitate AI-supported learning through a graphical user interface 

(GUI) or an embodied agent (e.g., a robot), they also frequently employ an adaptive system (AS) 

running in the background to cater to the needs of specific teachers and students during specific 

lessons (Ma et al., 2014). Adaptive learning in education (also just "adaptive learning") means 

tailoring a course's content, difficulty level, or user interface to the specific needs of an 
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individual learner or a small group of them. Students' actions, progress, and learning preferences 

are the focal points of adaptive pedagogies. An equally vital concept in computer science, 

algorithms are developed to ascertain when and how to adapt to the learning environment and/or 

tasks, making adaptive learning a central topic in this field. When it comes to helping students 

become more proficient in their chosen field, ITS may employ adaptive training to provide them 

with cues to help them independently solve more complex tasks (Mohanty and  Vyas, 2018). 

Maintaining students in their zone of proximal development is accomplished through the use of 

adaptive learning, in which questions are withheld until mastery is attained and a foundation for 

more complex tasks is laid. Human discretion is combined with machine learning and automated 

data analysis in the field of learning analytics. The goal of the training table is to improve 

decision-making through increased knowledge and experience (Van Lehn, 2011). 

RESULTS AND DISCUSSION 

In order to collect both quantitative and qualitative data from participants, online open structured 

surveys were opted for. These unanswered queries provide researchers with additional insights. 

Subject matter will determine how students and educators think of AI and how far it can be 

applied to classrooms. All data was gathered online from a wide variety of respondents all over 

the world (McArthur, 2005; Coccoli et al., 2018). The low cost and quick response time of an 

online survey make it more convenient to conduct the survey as a whole. Participants have come 

from as far as India, the United States, Greece, and Qatar thanks to the avalanche of samples. 

Instructors and students alike will benefit from using Google in two distinct forms, both of which 

have been prepared for them in advance. We import the Excel files containing the data into 

MAXQDA 2018 to keep track of the number of coded segments. That portion of the software 

responsible for facilitating questioning-related tasks (Mohamed et al., 2018). Using student and 
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educator feedback to draw conclusions. A total of 79 people, including 41 students and 38 

educators, filled out the online survey. Some of the students who have signed up for this are still 

in school, while others have graduated. All of the responding educators are currently employed 

in education. Both teacher and student respondents are referred to as TR and SR, respectively, to 

indicate their respective roles in the study (Welham, 2008). 

AI's Potential in future education  

What is the effect of artificial intelligence programs that attempt to mimic human thought on the 

classroom? The future of artificial intelligence in the classroom will primarily take three forms:  

• Performance customization: as computing becomes more complex, artificial intelligence 

(AI) solutions will be able to better collect and generalize information, assisting 

educators in creating customized lesson plans. Solutions like Brightspace Insights have 

emerged to collect, aggregate, and analyze data so that educators may better understand 

their students' use of all learning technologies.  

• Violation bias: as previously stated, human bias continues to be a barrier to education and 

a recently discovered issue in AI tools. To eliminate bias, the future of AI in education 

will rely on solutions that can grade assignments and tests according to predetermined 

categories and rules for automatic grading.  

• Collaborative support: most educators hold the highest degree in their field, and many 

hold multiple degrees and focus on a narrow aspect of student growth and achievement. 

Unfortunately, coordinating with students to complete administrative tasks is not always 

easy for teachers. Here, managed AI assistants make the necessary data to aid teachers in 
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doing what they do best: communicating with students, ushering in the future of 

classroom intelligence. 

 

 

CONCLUSION  

Multiple sources attest to the ever-increasing presence of AI in many areas of everyday life. 

Artificial intelligence (AI) has made inroads into the academic world, where it is used as a 

supplementary tool to enhance the classroom experience. The recent research demonstrated that 

instructors and students should learn more whether application AI might aid them in the 

development of their talents in education. It also discovered that the appropriate application of 

AI technology may deliver superior outcomes. Several platforms and trends guaranteed the 

future growth of AI education, which is highly enticing, and in some instances even inaccessible 

under certain circumstances. However, it is doubtful that computer-based learning can fully 

replace human teachers in classrooms. 
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