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dissemination of knowledge on both theoretical and applied research on the above said area 

with an ultimate aim to bridge the gap between these coherent disciplines of knowledge. Thus 
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research in these areas, as well as to those involved in design, implementation and operation, 

to achieve the goal.  
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Abstract - Since the discovery of antibiotics, mortality associated to infections drastically decreased. However, with the 

crescent overuse of antimicrobials, bacteria started to develop resistance mechanisms and now multiresistant bacteria are one 

of the major public health concerns worldwide. 

Respiratory tract infections are among the diseases for which primary care health professionals mostly prescribe/dispense 

antibiotics. This way, it is important to develop strategies directed to physicians/pharmacists to optimize antibiotics use, 

especially within the primary care context.   

The aim of this pilot study was to evaluate pharmacists’ perceptions about eHealthResp online platform, composed by an 

online course about upper respiratory infections and a mobile app, a clinical decision support system for symptoms 

suggestive of respiratory infections, to help in the management of these diseases. 

Ten community pharmacists were invited to participate in this study by exploring both online course and mobile app. After 

completion, participants answered a content validation questionnaire with quantitative and qualitative questions to evaluate 

eHealthResp e-learning tools. 

Results showed eHealthResp is a comprehensive and consistent platform. The median scores for platforms’ utility, interest 

and trust were 5.00 out of 5.00. Each one of the four chapters and clinical cases of the course was evaluated with a median 

score of 5.00 out of 5.00 in adequacy, correction and completeness parameters. Regarding qualitative evaluation, most of the 

comments were about course and app usefulness for clinical practice. 

Concluding, this study showed that eHealthRespis a useful e-health tool for management of upper respiratory tract infections' 

symptoms, helping to optimize antibiotic use. 

 

Keywords - Antibiotics Use; Upper Respiratory Tract Infection; Pharmacist 
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Abstract -  

Since their discovery over 90 years ago, antibiotics have been seen as a group of essential drugs in the treatment and cure of 

various bacterial infections. The inappropriate use of antibiotics is considered the main determinant for the increase and 

development of antibiotic resistance, contributing to a higher risk of therapeutic inefficacy, particularly in the primary care 

setting. Thus, it is important to develop strategies directed to physicians to optimise antibiotic use, especially in the primary 

care setting.   

The aim of this pilot study was to evaluate physicians' perceptions of the eHealthResp online platform, composed of an 

online course on upper respiratory infections and a mobile application. 

Twelve physicians were invited to participate in this study, exploring both the online course and the mobile application, an e-

health tool developed to assist primary care physicians in advising patients in cases of respiratory tract disorders. The online 

course, developed with a user-centred design and composed of 6 modules providing clinical information on several 

respiratory tract infections, such as, acute otitis media, acute rhinosinusitis, acute pharyngotonsillitis, acute 

tracheobronchitis, community-acquired pneumonia and COVID-19, and 4 clinical cases. Upon completion, participants 

answered a content validation questionnaire with quantitative and qualitative questions to evaluate the eHealthResp e-

learning tools. 

All 12 participants who completed the questionnaire evaluated the online course overall with a mean score of 4.46 (±0.62) 

out of 5. More specifically, this score was obtained by averaging all responses regarding the format, usefulness, interest and 

confidence given by the study participants with regard to the online course. 

Regarding the evaluation of the separate modules that make up the online course, all 6 modules were individually rated with 

a median score of 4.0 or higher regarding their adequacy, correctness and completeness, which reflects some homogeneity of 

responses among physicians. 

In conclusion, this study showed that eHealthResp is a useful eHealth tool for the management of upper respiratory tract 

infection symptoms, helping to optimise antibiotic use. 

 

Keywords - Antibiotics Prescription; Upper Respiratory Tract Infection; Physician 
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Abstract –  

 

The most common endocrine disease of glucose metabolism is diabetes mellitus. Nowadays, it is also a major 

health issue for the majority of developed civilizations.The observed evolution of monitoring and treating diseases, 

particularly diabetes mellitus, was accompanied by the development of a glucose sensor, which has significantly improved 

glycemic control and stopped the growth and progression of complications associated with diabetes [1-3].   

Despite the fact that the glucose biosensors were expanded in recent year, rapid and reliable measurements at the 

point-of-care testing remains a challenge. This method enables the patient to quickly and sensitively measure the required 

analyte at the patient's location. This excludes the time that the patient had to devote to travel so far, and significantly 

reduces the time of the analysis itself. These portable instruments are easy to use and require no investment, but their quality 

is restricted by some factors such as lifetime, temperature, manufacturing process, and storage [4,5].  

Herein, the novel glucose biosensor based on the hybrid nanomaterials will be presented. This system based on its 

unique properties such as broad linear range, high sensitivity, and long biosensor life-time can find the application in the 

point-of-care testing (POCT). This work was divided into five main steps. In the first one, the magnetite nanoparticles were 

obtained, then this nanomaterial was covered with a film of biomimetic polymer. This platform was used for the 

immobilization of glucose oxidase. The surface of the electrode then was modified with the obtained nanomaterial, and 

prepared in this step biosensor was used in the test on the real glucose samples (i.e. human serum, human blood, or infusion 

fluids). The proposed biosensor based on its properties can be the potential alternative for the commercially available 

sensors. Moreover, the proposed hybrid nanomaterial can be a universal matrix for the immobilization of biomaterials and 

finally detectionof another analyte.  

This work was financed and prepared as part of a research project supported by the National Science Center Poland, no. 

2017/27/B/ST8/01506. Dr. Artur Jędrzak is also grateful to the Foundation for Polish Science (FNP) for its support through 

a START scholarship. 

 

Keywords - Glucose biosensor; Point-of-care testing; Electrochemistry; Screen-printed electrode 
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Abstract - Algae overgrowth and ecosystem deterioration at the pond located at the Estate of Chadds Ford, Pennsylvania 

was noticed and potential factors were studied to understand the cause. The environmental factors such as air temperature, 

sunlight, bacteria, and human activities were considered to be associated with the algae growth. Algae density was monitored 

through visual observations and water samples were collected and tested for the analysis of bacteria counts and pH of the 

water according to EPA methods. At the time of each water sample collection, the weather temperature and condition were 

recorded. The water samples were also observed under a microscope to study the types of algae present. The major species 

of algae found included Cyanobateria and Chromerida. Algae presence was seasonal and related to temperature and bacteria 

counts. Bacteria counts drastically increased with the increase of temperature which can be explained because algae and 

bacteria formed a complex ecosystem. The pH of the water was greater than the EPA water limit of 8.5 when Algae 

abundance was high during summer. Commonly used nutrients containing T-phosphates and/or O-phosphorous in fertilizers 

were detected in the water samples which also affected the water pH. In this study, important factors associated with algae 

overgrowth were identified. Global warming would exacerbate to the pond water and ecosystem deterioration. Human 

activities such as the long-term application of lawn fertilizers and pesticides that were washed into the pond by rainfall 

promoted the growth of microorganisms which resulted in the pond water and ecosystem deterioration. 

 
Keywords - Algae, Algae Growth, Bacteria, Algal–Bacterial Interactions, Water pH, Temperature. 

 
I. INTRODUCTION 

 

The community of Estates at Chadds Ford (EACF) 

was built starting from 2006 and was completed 

around 2010. There is a natural pond in the 

community with an area of around 150 feet × 300 feet. 

Initially, the pond water was clear year round 

throughout all seasons, and thriving wildlife were 

present including fish, turtles, and various species of 

birds. Throughout the years, there has been a visible 

decrease in the pond water quality, mainly seen in the 

overgrowth of algae as well as less wildlife. With an 

interest to know what the cause of the changes are, 

the pond water quality was monitored in different 

seasons. The first pond water sample collected on 

June 21, 2021 was sent to the ETR Laboratories 

(Environmental Testing and Research Laboratories, 

Inc, 60 Elm Hill Ave., Leominster, MA, USA) for a 

full environmental scan to detect if harmful chemicals 

were present in the water. The tests included:Bacteria: 

total Coliform, E. Coli, and total Bacteria Count, 

Mineral Chemistry, Radiochemistry, Heavy Metals, 

Other Parameters such as PCB (Polychlorinated 

Biphenyls), MBAS (Methylene Blue Active 

Substances) , H2S, O-phosphate and T-phosphorus, 

Volatile Organics, Pesticides, and Herbicides. It is 

common that bacteria test does not meet EPA 

environmental criteria. Although it may not pose a 

near risk to human health in a near term, it raises and 

an awareness for us to take the preventive measures. 

The tests for Mineral Chemistry provided us 

knowledge about the chemical composition in the 

water. All other tests listed above such as 

Radiochemistry, Heavy Metals, Other Parameters 

(including PCB, MBAS, H2S, O-phosphate, and T-

phosphorus), Volatile Organics, Pesticides, 

Herbicides are critical to human health. A lot of the 

chemicals are carcinogens, or may cause a long-term 

damage in digestion, nerve, brain or reproductive 

systems. Fail of EPA limits will pose an immediate 

risk to human health.The test results in ETR 

Laboratories Report #624212091 [1] showed that 

although most of the results were within the normal 

range of EPA standards, the sample failed the tests 

for total Coliform, total Bacteria count, and pH. The 

water contained Coliform which should not be 

present; the total bacteria count was greater than 

160,000 cfu/100 mL, exceeding the EPA limit of 

50,000 cfu/100 mL; the water pH of 8.7 was also 

beyond the basicity limit of 8.5.  

 

Although part oftotal coliforms are a group of related 

bacteria that are relatively safe to humans, other 

variety of bacteria, parasites, and viruses, known as 

pathogens, can potentially cause health problems if 

humans ingest them [2]. Total coliforms are present 

throughout the environment and are found in the soil, 

water, and human or animal waste. Total coliforms 

and E. Coli were tested according to US EPA Method 

1604: Total Coliforms and Escherichia coli in Water 

by Membrane Filtration Using a Simultaneous 

Detection Technique (MI Medium) [3].The total 

bacteria count (TBC) of a substance is an estimate of 

the number of microorganisms present in a sample. 

This measurement is represented by the number of 

colony-forming bacterial units (CFU) per gram (or 

milliliter) in the sample. Bacteria are one of the 

factors that can lead to corrosion. The higher the 
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bacterial count, the greater the probability is for the 

occurrence of microbiological influences of corrosion 

MIC [4]. It was found that algae overgrowth and 

excessive amount of bacteria counts happened at the 

same time, which indicated that there was an 

interactive relationship between the two 

microorganisms in the pond water. Several studies 

show that heterotrophic bacteria have an extensive 

role in algal growth and survival [5-9]. It was proven 

that heterotrophic bacteria not only decomposes plant 

and animal organic matter, but also promotes plant or 

algae growth by complex communication 

mechanisms and nutrient exchange [10]. Previous 

research studies have indicated a close interaction 

between algae and bacteria regardless of the types of 

interaction [9]. Therefore, controlling the bacteria 

population will limit the amount of algae growth and 

vice versa. 

 

By knowing what is in the water and factors that may 

have caused the algae overgrowth, we can further 

understand the impact of the factors not only on the 

pond water, but also on our living environment in 

large, therefore find the potential feasibility of 

solutions to control the algae growth and 

environmental protection. 

 

II. DETAILS EXPERIMENTAL  

 

2.1. Visual Observation of Algae Abundance 

 

Observation and analysis of algae density in the pond 

water was conducted from June 2021 through March 

2022. The extent of algae covering the pond water 

surface was observed visually throughout the duration 

of the study and photos of the water surface condition 

were taken periodically to record the condition of the 

algae growth.  

 

2.2 Analytical Analysis of Water Samples 

 

Samples were tested for the presence of bacteria and 

water basicity to determine if there were any 

relationships with the overgrowth of algae. Further, a 

long-term monitor of algae growth was conducted.  

 

The related factor such as air temperature, water 

clarity, and water temperature were recorded. In 

addition, the impact of sunlight on bacteria activity 

was studied. Moreover, the effect of human activities 

on algae growth was also considered. 

 

All sampling bottles were provided by the ETR 

Laboratories. The ETR sampling bottles were 

submerged under the water to fill the bottles which 

were filled completely to avoid any air between the 

bottle and cap. All water samples were shipped to the 

ETR Laboratories to analyze the total bacteria count 

and pH. 

 

 

 

 
Fig. 1. The appearance of water surface at the pond 

 

A on Jun. 2, 2021; B on Aug. 28, 2021; C on Oct. 12, 2021; 

D on Nov. 23, 2021; E on Dec. 23 of 2021; F on Jan. 23, 2022; 

G on Mar. 14, 2022 

 

The air temperature of the testing day was recorded at 

the time of sampling using a thermometer (Taylor, 

Model 1476N). Total bacteria count tests were 

performed according to the Standard Plate Counts 

method, also known as Heterotrophic Plate Counts 

method [11]. The pH of the water samples were 

tested according to EPA Method 150.3: 

Determination of pH in Drinking Water [12].The 

water sample was also observed under a microscope 

(OMAX 40X-2500X LED Digital Trinocular 

Microscope) with a magnification range of 200× to 

1000× to study the species of algae present.  

 

III. RESULTS AND DISCUSSION 

 

3.1. Algae Density at the Water Surface 

 

The water appearance, water and air 

temperature at each sampling point were recorded 

and shown in Table 1.The data suggested that the 

algae growth was seasonal. 

 

3.2 .Impact of Temperature on Algae Growth 

 

The amount of the algae present is directly 

related to the change in seasons and air temperature. 

During the spring, the algae started to grow and 

reached its peak density in summer. During fall when 

the temperature decreased, the amount of algae 

decreased as well.  

A B 

C D 

G 

E F 

Icy Area 
100% Icy  Covered 
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By late fall in November when the air 

temperature dropped to single digits in °C, no algae 

was observed on the water surface and the  water was 

completely transparent. The aquatic vegetation 

underneath the surface of the water could be observed. 

On December 23, the air temperature dropped below 

0°C at night. No algae were observed and the water 

was clearer than it was in November. There was also 

much less aquatic vegetation below the water. 

 

 
Table 1: Impact of Temperature on Algae Abundance 

 

From the data in Table 1 and the chart 

shown in Fig. 2, it was found that the amount of algae 

was dependent upon the change of seasons (dates) 

and air temperature (weather). The profile of algae 

abundance was almost identical to that of the 

temperature, although the algae level dependence on 

temperature on August 28 does not follow the same 

trend as the other data points. The abundance of algae 

on August 28 was greater than that on June 21, but 

the temperature on August 28 was lower than that on 

June 21. This is because the algae growth is affected 

not by the weather in just one day, but by the duration 

of a period.  

 
Fig. 2: Algae Growth as the Functions of Air Temperature and 

Seasons 

 

The algae in the pond water were mainly due 

to seasonal changes. During spring, the algae started 

to grow and reached its maximum density in summer. 

During the early fall, the algae growth decreased 

along with the air temperature, and during late fall 

transitioning into winter; the algae began to die as 

well. The algae growth did not start in early spring 

when the temperature was just rise up and there was 

also much less aquatic vegetation in the water at the 

same time period. As shown in Fig. 2, algae 

abundance correlated well with the air temperature as 

the function of seasons during summer, fall, and 

winter. 

 

3.3  Observation of Algae under Microscope 

 

The water sample collected on October 12, 

2021, was observed under the microscope with 400× 

magnification shown in Figure 3. A large amount of 

Cyanobacteriaand Chromeridawere present in the 

water sample. Chromerida is a group of unicellular 

alveolatesthat include the photosynthetic species 

Chromera velia and Vitrella brassicaformis [13].  

 

 
Fig. 3. Microscopic observation of sample collected on Oct 12, 

2021 (400× magnification) 

 

The development and proliferation of algae resulted 

from a combination of environmental factors 

including available nutrients, temperature, sunlight, 

ecosystem disturbance (stable/mixing conditions, 
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turbidity), hydrology (rain falls and water storage 

levels) and water chemistry (pH, conductivity, 

salinity, carbon availability) [14]. 
 

 
Table 3: Impact of Bacteria Count on Algae Abundance 

 

3.4 Impact of Sunlight on Bacteria Count 

 
In order to evaluate the impact of sunlight on the 

bacterial activity, two samples – one in the morning 

and the other in the afternoon were taken on 

November 23, and December 23, 2021. All data is 

summarized in Table 2. The water temperature did 

not change as much as the air temperature did. 

However, the bacteria count was more than three 

times higher at the time when there was hours of 

sunlight compared to that when there was no sunlight 

for hours. The data suggests that bacterial activities 

are very active during the day when there was direct 

sunlight. 

 
Table 2: Impact of Sunlight on Bacteria Activities 
aData were from ERT Laboratory Analytical Reports. 

 

3.5. Bacteria Count Associated with Algae 

Abundance 

 

The bacteria count for each sample is listed in Table 3 

below. High bacteria counts were detected during the 

summer since the month of June and the testing 

results of the bacteria counts in June and August 

exceeded the EPA limit of 50,000 cfu/100mL, 

correlating well to the trend of algae growth. On 

October 12, 2021, around 70% of the water surface 

was covered by algae and the bacteria count was also 

drastically decreased. By early winter in late 

November, there was no algae observed on the water 

surface and the bacteria count was also within the 

EPA limit of 50,000 cfu/100mL. The average bacteria 

count of the samples taken on November 23, and 

December 23, 2021, along with data at other 

sampling points were used to complete the plot in Fig. 

4.  

 

The data demonstrates a reasonable correlation 

between the bacteria counts and algae abundance. 

When there were higher amounts of algae on the 

water surface during the summer, the detected 

bacteria counts were higher as well. In late fall and 

winter when the air temperature was lower, both 

algae abundance and bacteria counts dropped.As 

shown in Figure 4, there is a correlation between the 

bacteria counts and algae abundance along with the 

change of season. 
a Result exceeded the detection limit.  
b Average of two values of the samples taken on the 

same day 
c Data were from ERT Laboratory Analytical Reports. 

 
Fig. 4: Algae Abundance as the Function of Bacteria and 

Seasons 

 

3.6  Bacteria Count Affected by Temperature 

 

In order to evaluate the impact of temperature on 

bacteria count on the day, the average temperature of 

the sampling day was considered. In addition, the 

average value of the bacteria counts for the two 

sampling points on both November 23 and December 

23, 2021, was used. The available data from June 

2021 to March 2022 was summarized in Table 4 and 

the graph of bacteria count vs. air temperature is 

shown in Figure 5. 

 

 
Table 4: Bacteria counts change with temperature 
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a https://www.wunderground.com 
b Result exceeded the detection limit. 
c Average of 5.8 and 20.3(1000 cfu/100mL) 
dAverage of 13.2 and 4.2(1000 cfu/100mL) 

 

Bacteria count drastically increased with the 

increase of temperature with a polynomial 

relationship as shown in Figure 5. 

 

 
Fig. 5: Bacteria Counts Change with Temperature 

 

When temperatures were higher during the summer, 

and the bacteria count significantly increased, far 

exceeding the EPA limit. During the same time, there 

was significant amount of algae in water, which 

suggested that algal abundance played a ubiquitous 

role in the increase of bacteria counts. As the algae 

abundance changed throughout the seasons, the 

bacteria count changed as well. Temperature had a 

large impact on both algae and bacteria. When no 

algae were observed on the water surface during 

November and December, bacteria counts were also 

reduced to a level within the EPA limit of 50,000 

cfu/100mL. Algae and bacteria were affected by each 

other through complex communication mechanisms 

and nutrient exchange, and were interdependent and 

benefit from each other [9]. 

 

3.7 Impact of Human Activities on Algae Growth 

 

Besides the environmental factors such as the 

changes of season and weather, the drastic growth of 

algae during the spring and summer may also be due 

to chemicals such as fertilizers and pesticides used by 

residents. Human activities such as applying lawn 

fertilizers by residents may have the impact on the 

overgrowth of algae. Commonly used nutrients 

containing T-phosphate and/or O-phosphorous were 

detected in the water sample (see ETR Laboratories 

Report #6242122091 [1]), although the amounts of 

the nutrients detected were below the EPA limits. 

Rainfall brought the fertilizers into the pond which 

fed both algae and bacteria and promoted the growth 

of microorganisms. The actual amounts of these 

chemicals could have been much more than what 

were detected in the water sample since large amount 

of these chemicals might have been absorbed by the 

microorganisms and quickly decomposed. A natural 

process that results from the accumulation of 

nutrients that may occur from lawn fertilizers, or 

eutrophication phenomenon, could also play a 

significant role in algae – bacteria interrelation. The 

eutrophication process in the pond resulted from 

fertilizer run offs from residential properties into the 

water, excessive nutrients, and algae death which is 

decomposed by bacteria. The decomposition of algae 

increased the oxygen demand in the pond which 

resulted in the death of various species of aquatic life. 

These activities would also lead to the surface of the 

pond being covered by algae worse and worse year 

after year. 

 

3.8  Algae and Bacteria Count Affected by pH 

 

Testing results of pH values from ETR Laboratory 

Reports along with the algae observation results are 

tabulated in Table 5. The data indicated that pH of the 

pond water had a connection with the presence and 

the number of algae and bacteria. During the late fall 

and winter season when the number of algae was 

drastically decreased and bacteria counts were below 

100k cfu/100mL, water pH values were much closer 

to neutral as shown in Table 5.  

 

Table 5: pH Related to Algae Growth and Bacteria Count 
a Data from ETR Laboratory Analytical Reports 

b Result exceeded the method maximum measurement range. 

Date of Sampling Time of sampling 
Algae density  

(% of surface area) 

Bacteria Count 

(×1000 /100mL) 
pHa 

06/21/21 13:10 95 >160 b 8.70 

08/28/21 13:10 100 >160 b 8.75 

10/12/21 7:50 70 67.3 6.74 

11/23/21 7:10 (at sunrise) 0 5.8 7.00 

11/23/21 16:40 (at sunset) 0 20.3 6.85 

12/23/21 9:30 (after sunrise) 0 13.2 6.91 

12/23/21 17:00 (after sunrise) 0 4.2 6.76 

03/14/22 15:30 (sunny) 0 14.8 7.09 
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On Nov. 23 and Dec. 23, 2021, there was no algae 

observed on the water surface, and the water pH at 

later afternoon was lower than that in the morning. 

This was further confirmed that the formation of CO2 

by active bacterial activities during the day resulted in 

a lower pH in the absence of algae conducting 

photosynthesis. Therefore, water pH was associated 

to the amount of both algae and bacteria. When no 

algae were present on the water surface during late 

fall and winter, the pH of the water was relatively 

neutral.  

When there were higher amounts of algae or bacteria 

present during the late spring and summer, the pH 

levels exceeded the EPA limit of 8.5. As shown in 

Figure 6, on one hand, the activities of both algae and 

bacteria produced CO2 which would make the water 

more acidic. On the other hand, photosynthesis by 

algae consumed CO2 which would make the water 

less acidic or towards neutral. In addition, during 

eutrophication process, the algae died or were 

decomposed by bacteria. The metabolites and 

decomposed organic sediment made the water more 

basic. Furthermore, lawn fertilizers used by residents 

contain T-phosphates and/or O-phosphorous salts 

were usually basic which led to a high algae 

abundance and basic water environment that was 

toxic to aquatic life. 

 

 
Fig.3. Respiration and Metabolite Cycle of Aquatic Micro-

organisms. 

 

IV. CONCLUSION 

 

In this study, important factors associated with algae 

overgrowth in the pond were identified which 

included air temperature and bacteria in the water. As 

the season changed, the water transparency changed 

as well, becoming more transparent when 

temperatures dropped. The basic water pH of above 

8.5 was caused by the decomposition of 

microorganisms in the water and chemicals in lawn 

fertilizers used by residents. Global warming or 

increasing air temperatures would exacerbate the 

pond water and ecosystem deterioration. Human 

activities such as applying lawn fertilizers and 

pesticides also had significant impacts on the pond 

environment. These chemicals washed into the pond 

by rainfall promoted the growth of microorganisms, 

and resulted in the basic pond water and ecosystem 

deterioration through eutrophication phenomenon. A 

long-term study on the water quality should be 

continued to better understand the impacts of human 

activities on the pond water and environment, and 

therefore, bring forth more effective solutions to 

preserve the environment. 
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Abstract –  

 

Gastric ulcer is a major health hazard in terms of both morbidity and mortality This study evaluated the effects of aqueous 

leaf extract of Telfairiaoccidentalis (500mg/kg) on  ethanol (5ml/kg 75%) induced gastric ulcer in male spraquedawley rats. 

The study was in two phases, the phase 1 was concerned with evaluation of gastro-protective activities of the plant extract, 

while the second phase of the study focused on involvement of nitric oxide (NO), cGMP, K+ATP pathway, NP-SH 

compounds or Ca2+ channels in the gastro-protective activities of the extract. At the end of the experiment, the rats were 

sacrificed to harvest the stomachs for the determination of gastric wall mucus, gastric acidity, ulcer indices, oxidative stress, 

endogenous antioxidant, prostaglandin, cytokins, macroscopic and histological study using standard laboratory 

procedures.Comparatively, the results of the study  suggest that pre-treatment with T.occidentalis increased gastric wall 

mucus content, endogenous antioxidant, and prostaglandin but reduced gastric ulceration, oxidative stress,  IL-8, and has 

apparent protective effect on gastric macroscopic and histological architecture. Judging by the findings of this study, T 

occidentalisis highly gastroprotective, and possibly involving NP-SH, K+ATP, and Ca2+ channel to mediate its 

gastroprotectivemechanism against ethanol induced gastric ulcer. 

 

Keywords - Telfairiaoccodentalis, Gastric Ulceration, MDA, GWM, Endogenous Antioxidant, Prostaglandin, IL-8, Gastric 

Acidity, TNF-α, Ethanol. 

 

I. INTRODUCTION 

 

In terms of both morbidity and mortality Gastric ulcer 

is a major health challenge (Chaturvediet al., 2007). 

Gastric ulcer can induce upper gastrointestinal 

bleeding if not treated (Tortora and Grabowski, 

2003). The etiology of gastroduodenal ulcers is linked 

to various aggressive and defensive factors such as 

acid-pepsin secretion, parietal cell, mucosal barrier, 

mucus secretion, blood flow, cellular regeneration 

and endogenous protective agents (Repetto and 

Llesuy, 2002). According to Malyshenkoet al. (2005) 

and Kim (2008), inadequate dietary habits, cigarette 

smoking, excessive ingestion of non-steroidal anti-

inflammatory agents, stress, hereditary predisposition 

and infection by Helicobacter pylori. Reactive 

oxygen species (ROS) has also been implicated as 

one of the major causes of mucosal lesions and 

gastrointestinal damage (Bagchiet al., 1999; Pohleet 

al., 2001; Whittle, 2003). 

Several pharmaceutical products are being usedin the 

treatment of gastro-duodenal ulcer and peptic 

diseases, to decrease mortality and morbidity rates, 

but they are not completely effective in view of the 

fact that they produce many adverse effects (Rates, 

2001). Example of such drug widely used is the 

histamine H2 receptor antagonist- ranitidine, which 

has been reported tobe associated with rare 

idiosyncratic hepatotoxicity (Bourdetet al., 2005). 

Idiosyncratic ranitidine hepatotoxicity occurs in few 

people taking the drug (Fisher and Le Couteur, 2001). 

In some cases liver reactions are mild and reversible; 

whereas in others there could be extensive liver 

damage in some individuals undergoing ranitidine 

therapy (Cherquiet al., 1989 and Ribeiroet al., 2000). 

Thus, confirming the production of adverse effects by 

pharmaceutical products as reported by Rates (2001). 

There has also been growing interest in alternative 

therapies and the use of natural products, especially 

those derived from plants (Rates, 2001; Schmeda-

Hirschmann and Yesilada, 2005). Plant extracts are 

some of the most attractive sources of new drugs and 

have been shown to produce promising results for the 

treatment of gastric ulcer. (Jung et al., 2019;Morufu 

et al., 2014). One of such plants that has been 

extensively studied and reported to have great 

potential is Telfairiaoccidentalis and is of interest in 

this study. 

Telfairiaoccidentalis occurs in the forest zone of 

West and Central Africa,. It is a popular vegetable all 

over Nigeria. It originated in south-east Nigeria and 

was distributed by the Igbos (Kayode and Kayode, 

2011). It is a vigorous perennial vine, growing to 10m 

or more in length. Because of its numerous nutritional 

and medicinal values the leaf is consumed in different 

parts of the country. 

The herbal preparation of the plant has been 

employed in the treatment of sudden attack of 

convulsion, gastrointestinal disorders, malaria and 

anaemia (Gbile, 1986). A good number of researchers 

in the field of medical sciences have reported free 

radical scavenging capability and antioxidant 
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property in Telfairiaoccidentalis. It has also been 

found tosuppress or prevent the production of free 

radical and scavenge already produced free radical, 

lower lipid peroxidation status and elevates 

antioxidant enzymes (such as superoxide dismutase 

and Catalase) both in vitro and in vivo (Kayodeet al., 

2010, 2009; Obohet al., 2006; Oboh and 

Akindahunsi, 2004). 

Although several studies have been conducted on the 

medicinal potentials of Telfairiaoccidentalis, its 

pharmacological effects on gastrointestinal system is 

yet to be adequately explored. Adisaet al. (2019), 

reported ameliorative effect of Telfairiaoccidentalis 

on induced gastric ulcer; hence this research to 

investigate further; the effect and possible mechanism 

of action of Telfairiaoccidentalis leave extract 

onethanol induced gastric ulcer in rats. 

 

II. MATERIALS AND METHODS 

 

Telfairiaoccidentalis leaves were obtained from a 

local market and taken to the Forest Herbarium 

Ibadan at the International Institute for Tropical 

Agriculture, for identification and authentication with 

batch no: FHI.111998. 

 

Absolute ethanol was purchased from a local store 

while animal feed (grower’s mash; Grower palletised 

produced by Grand Cereals Ltd, a subsidiary of UAO 

Nigeria PLC, Jos, Plateau State) was purchased from 

an open shop in Ekpoma, Edo State Nigeria. 

 

Drugs and all other chemicals (indomethacin, sodium 

bicarbonate used to dissolve indomethacin, tween, 

phenolthalin, Sodium hydroxide, distilled water, N-

nitro-Larginine methyl ester (L-NAME), 

oxadiazoloquinoxaline, (ODQ), glibenclamide, NEM 

and verapamil) were ordered from Sigma Aldrich 

(Germany). The solution needed was prepared in the 

physiology laboratory where the experiment was 

conducted and all chemicals were of analytical grade. 

The instruments (dissecting set, titration apparatus, 

magnifying lens, weighing balance, and centrifuge) 

used in this study were obtained from the Department 

of Physiology, Faculty of Basic Medical Sciences, 

College of Medicine, Ambrose Alli University, 

Ekpoma. Others such as plastic basket, Wattman No. 

1 filter paper, orogastric cannula, plates for food and 

water, syringes, centrifuge bottles and hand gloves 

were obtained from a local store. 

 

Preparation of extract 

The extract preparation was as described by 

Ekpenyong et al. (2012) with little modifications. The 

fresh leaves were rinsed to remove sand and other 

debris, sun dried and pulverized into powder using 

electric blender to give a gram weight of 865g. This 

was soaked in 2 liters of distilled water and allowed 

to stand overnight for about 12 hours. The mixture 

was sieved with Wattman No. 1 filter paper. The 

filtrate was dried by heating in water bath at 40℃ to 

obtain a solid extract. The solid extract was weighed 

with an electronic weighing balance and the stock 

solution was prepared. The stock solution was 

prepared by dissolving 15g of extract in 10ml of 

water to give concentration of 1500mg/ml. The 

solution was well labeled and preserved in a 

refrigerator at 4℃ until required for use. 

 

Acute toxicity test 

Lorke’s method with a few modification was used to 

evaluate the acute oral toxicity of T. occidentalis 

using twelve rats. The method involved two phases, 

phase l and 2. In phase 1, three treatment groups with 

three rats each were used. They were administered 10 

mg/kg, 100 mg/kg and 1000 mg/kg of the extract 

respectively per group. They were observed for 

mortality or general signs of toxicity for 24 hours. In 

phase 2, three treatment groups of one animal each 

were treated with 1500 mg/kg, 3000 mg/kg and 5000 

mg/kg of the extract respectively, and observed for 24 

hours. 

The median lethal dose of the plant was greater than 

5000 mg/kg body weight. The aqueous extract did not 

cause death or signs of toxicity in the rats. This shows 

that Telfairiaoccidentalis has a wide safety margin. 

 

Experimental Animals 

Male laboratoryrats weighing between 150g to 200g 

were procured from Animal Farm. The animals were 

fed standard diet (Grower’s mash) and water given ad 

libitum. They were housed in well-ventilated cages 

(each with a dimension of 45cm x 45cm x 45cm) 

under standard environmental conditions in a well-

ventilated room under a 12/12 hours light/dark cycle 

and allowed two weeks of acclimatization. 

 

Gastroprotective Study Grouping 

All animals were fasted for 18-24 (Garget al,. 1993) 

hours in all studies and had free access to water up to 

1 hour before the commencement of each study. The 

animals were divided into 4 groups as follows: 

 

Group A: Receives no treatment. 

Group B: Serves as the test control. Ulcer was 

induced in this group with single oral administration 

of 5ml/kg body weight 75% absolute ethanol 

(Hollander et al., 1985) without treatment and then 

sacrificed after one hours. 

Group C: Serves as the test. The animals in this group 

received (500mg/kg) of aqueous leave extract of 

Telfairiaoccidentalis for 7 days without ulcer 

induction. 

Group D: Serves as pre-treated test group. In this 

group of animals, ulcer was induced with single oral 

administration of 5ml 75% ethanol solution 

(Hollander et al., 1985) after pre-treating the animal 

with (500mg/kg) of aqueous leave extract of 

Telfairiaoccidentalis daily for 7 days. One hours after 

the induction of ulcer the animals were scarified. 
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Duration of Study 

The study (from animal procurement to the end of 

actual experiment) lasted for about twenty weeks. 

However, actual animal experiment lasted for about 

one, based on the fact that gastric epithelium is 

renewed every 2 – 4 days (Wright, 1984). 

 

Experimental Procedure 

Following two weeks of acclimatization, animals in 

each groups received their corresponding treatments. 

Thereafter; all animals were scarified via cervical 

decapitation. All suspension was given orally 

according to their body weight by oro-gastric iron 

cannula and was prepared within 15 to 30minutes 

before use. 

 

Sample Collection 

At the end of the treatments, animals were sacrificed 

and the stomach harvested following standard 

laboratory procedures. The stomachs were obtained 

for the determination of gastric acid, ulcer indices, 

macroscopic, histological evaluation, oxidative stress, 

antioxidant enzymes, PGE2, gastric wall mucus, IL-8, 

(interleukin) and TNF-α (tumor necrosis factor-α). 

The research protocols were carried out at the 

Ambrose Alli University, Ekpoma according to the 

rules in Nigeria (Helsinki Declaration, 2008) 

governing the use of laboratory animals as acceptable 

internationally. 

 

Sample Analysis 

a. Evaluation of gastric wall mucus 

The gastric wall mucus was evaluated according to 

Corne et al. (1974). The glandular portion of stomach 

was weighed and transferred immediately to 10 ml of 

0.1% w/v Alcian blue solution (0.16 M sucrose 

solution buffered with 0.5 ml of sodium acetate at pH 

5). The tissue was kept in Alcian blue for 2 hours, 

and the excess colour was eliminated by 

consecutively rinsing it twice with 10 ml of 0.25 M 

sucrose. Dye combined with gastric wall mucus was 

extracted with 10 ml of 0.5 M magnesium chloride, 

which was irregularly shaken for 1 minute at 30-

minute interval for 2 hours. Four millilitres of blue 

concentrate was then strongly shaken with an 

equivalent volume of diethyl ether. The achieved 

emulsion was spined at 3000 ×g for 10 minutes, and 

the absorbance of the fluid layer was recorded at 580 

nm. The amount of Alcian blue concentrated for 

every gram of wet glandular tissue was afterwards 

calculated. 

b. Evaluations of gastric acidity in stomach 

The stomach contents were collected into a centrifuge 

bottle after opening the stomach along the greater 

curvature. The stomach was then rinsed with 5ml of 

Normal Saline and the mixture mixed properly and 

then centrifuged at 5000 revolutions per minute for 3 

minutes. Titration was then performed on the 

supernatant by obtaining 2mls (Volume of Acid - VA) 

into a conical flask and 1 drop of phenolphthalein 

indicator was then added to the supernatant and shake 

to mix properly. The resultant mixture (2ml of 

supernatant + 1 drop of phenolphthalein) was titrated 

against 0.0025M NaOH (Concentration of the Base - 

CB) obtained from 1M NaOH (stock solution). The 

colour change was noted at the end point and the 

volume of base added to cause the colour change was 

recorded (Volume of Base - VB). This was repeated 

twice on each animal sample and the average was 

taken and recorded. Gastric acidity (CA) was 

calculated using the formula 

CAVA = CBVB 

(where CA = Concentration of the gastric acid- which 

was unknown; VA = Volume of Acid- 2ml; CB = 

Concentration of the Base- 0.0025M NaOH; and VB 

= volume of base- the volume that cause the colour 

change). 

Making CA the subject of the formula, the above 

formula becomes: 

CA = [(CBVB) / (VA)] 

c. Measurement of gastric Lesions 

As described by Wilhelmi and Menasse-Gdynia 

(1972) using the 0 to 5 scoring system. Severity 

factor 1 = 1 or 2 minute, sporadic, punctuate lesion; 2 

= several small lesions; 3 = one extensive lesion or 

multiple moderate sized lesions; 4 = several large 

lesions; 5 = several large lesions with stomach 

perforation.The lesions score for each rat was 

calculated as the number of lesions in the rat 

multiplied by their respective severity factor. The 

ulcer index (UI) for each group was taken as the 

mean lesion score of all the rats in that group. 

Ulcer index (UI) =           Total ulcer score 

     Number of animals ulcerated 

 

d. Determination of marker of oxidative stress 

The stomachs were harvested and devoid of fat and 

accessory tissues. They were then patted dry with 

tissue paper and weighed and placed in a plain bottle 

containing homogenize buffer solution (phosphate 

buffer 1:10 w/v). The stomach was homogenized 

(grind using homogenizer machine) and the content 

(homogenate) centrifuged at 3000 rpm for 10 minutes 

to obtain the supernatant and stored at minus 20°C. 

This was used for the determination oxidative stress. 

The protein concentration of the homogenate samples 

was determined by means of the Biuret method as 

described by Gornalet al., (1949). 5.0ml of blank 

Biuret reagent was prepared by dissolving 

CuSO4.5H2O crystals in 500mls of distilled water 

added to sample blank. These was mixed well and 

allowed to stand for 20 minutes at room temperature 

25-27°C.   Absorbance was read for test and standard 

against a blank at 540nm. The concentration of 

protein was calculated using: 
optical density for standard   x   concentration of standard. 

optical density for test sample 

 

Malondialdehyde, MDA (an index of lipid 

peroxidation) was determined using the method of 
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Buege and Aust (1978). l.0ml of the supernatant was 

added to 2ml of the Tricarboxylic acid-Thiobarbituric 

acid-Hydrochloric acid reagent. (TCA - TBA-HCL) 

reagent boiled at 100oC for 15 minutes and allowed to 

cool. Flocculent materials were removed by 

centrifuging at 3000rpm for 10 minutes. The 

supernatant was removed and the absorbance read at 

532nm against a blank. MDA was then calculated 

using the molar extinction coefficient for MDA – 

TBA — Complex of 1.56 x 105M-1 CM-1. 

e. Determination of gastric antioxidants activity 

The method used for analysisof Superoxide 

Dismutase was as describedby Misra and Fridovich 

(1972) and Anyan et al (2009). The reaction mixture 

(3 ml) contained 2.95 ml 0.05 M sodium carbonate 

buffer pH 10.2, 0.2 ml of homogenate solution and 

0.3 ml of epinephrine in 0.005M acetic acid was used 

to initiate the reaction. Change in absorbance was 

recorded at 1 min interval for five minutes (mins).The 

reference cuvette contained 2.95 ml buffer, 0.03 ml of 

substrate (epinephrine) and 0.2 ml of water. Enzyme 

activity was calculated by measuring the change in 

absorbance at 480 nm for 5 min. The slope of the 

linear part of graph of absorbance against time was 

used to obtain specific unit of activity which was 

expressed as U/min/ml per mg protein. 

Catalase activity were determined according to the 

method described by Sinha (1979). This was done by 

measuring the decrease in absorbance at 570nm due 

to the decomposition of H2O2 in a UV recording 

spectrophotometer (Jenway 6305). The reaction 

mixture (1.32 ml) contained 0.130 ml of tissue 

homogenate in phosphate buffer (50 mM, pH 7.4) and 

0.530 ml of 200 mM H2O2 in 0.660ml phosphate 

buffer pH 7.0. Change in absorbance was used as 

extent of decomposition of H2O2 extrapolated from a 

standard curve. Rate of 34 decomposition of catalase 

was used to obtain activity of catalase. Specific 

activity of catalase was expressed as milli moles of 

H2O2 decomposed per min/ ml /mg protein. 

f. Determination of gastric PGE2 concentration 

Enzyme-linked immunosorbent assay kit (CUSABIO 

Biotech Co., Ltd, China) was utilized for 

measurement of gastric (stomach tissue homogenate 

supernatant) content of PGE2 following the protocol 

provided by the manufacturer. 

g. Determination of gastric IL-8 and TNF-α 

Enzyme-linked immunosorbent assay kits 

(CUSABIO Biotech Co., Ltd, China) were utilized 

for measurement of gastric (stomach tissue 

homogenate supernatant) content of IL - 8 and TNF-α 

following the protocol provided by the manufacturer. 

h. Macroscopic (Gross) evaluation of gastric 

lesions 

The stomachs were washed with saline water and 

examined for macroscopical mucosal lesions using 

magnifying lens. Ulcers of the gastric mucosa appear 

as inflammation and as elongated bands of 

hemorrhagic lesions parallel to the long axis of the 

stomach rugus. 

i. Histological evaluation of gastric lesions 

The stomachs were fixed in formalin for histological 

processing. This was later dehydrated in ascending 

grades of alcohol, from 70-100%, infiltrated and 

embedded in paraffin wax. Sections, 5u thick were 

cut with rotary microtome, floated unto albuminised 

slides, dewaxed, rehydrated and stained with 

Haematoxylin and Eosin stains. The prepared slide 

tissue was then view under the microscope for 

interpretation. 

 

Involvement of the NO, cGMP, K+ATP pathways 

in gastroprotection 

The role of NO, cGMP, K+ATP in gastroprotective 

effects of aqueous extract of Telfairiaoccidentalis 

were investigated. Animals were distributed into five 

groups of 6 rats each.These groups of rats were 

subjected to intraperitoneal treatment with the 

following drugs: 

Group A (control). 

Group B was administered 8% tween 80, 10 mLs/kg. 

Group C was administered L-NAME (N-nitro-

Larginine methyl ester 70 mg/kg, a NO synthase 

inhibitor), 

Group D was administerd ODQ (1H[1,2,4] 

oxadiazolo [4,3-a]quinoxaline-1-one 10 mg/kg, a 

guanylatecyclase inhibitor). 

Group E was was administered glibenclamide 

(K+ATP channel blocker, 3 mg/kg). 

1 hour later groups B, C, D and E were administered 

TOE (500mg/kg) as documented in Chávez-Piña et 

al. (2011). After 60 mins, groups B, C, D and E were 

orally treated with 5mL/kg body weight 75% absolute 

ethanol for gastric ulcer induction. The rats were 

sacrifised 1 hour after ethanol administration, and the 

stomachs removed for laboratory analysis. 

 

Involvement of non-protein sulfhydryl compounds 

(NP-SH) or calcium ion channels in 

gastroprotection 

The role of non-protein sulfhydryl compounds (NP-

SH) or calcium ion channels in gastroprotection was 

investigated as follows. The animals were distributed 

into four groups (n = 6), and subjected to 

intraperitoneal treatment with the following drugs: 

Group A (control) was administered 8% tween 80, 10 

mL/kg 

Group B was administered 8% tween 80, 10 mL/kg 

Group C was administered NEM (N-ethylmaleimide 

5 mg/kg, a NP-SH compounds blocker) 

Group D was administered verapamil (a calcium 

channel blocker, 5 mg/kg). 

1 hour later, TOE (500mg/kg; to all groups b) were 

administered to groups B, C, and D. 

60 mins after, groups B, C and D were orally treated 

with 5mL/kg body weight 75% absolute ethanol for 

gastric ulcer induction.The rats were sacrifised 1 hour 

after ethanol administration, and the stomachs 

removed for laboratory analysis. 
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Macroscopic (Gross) and Histological 

Presentations 

Macroscopic observations of the gastric mucosa were 

represented in pictures and histological observation in 

slide viewed under the microscope. 

 

Statistical Analysis 

The Statistical Package for Social Sciences (SPSS 

version 20) was used for data analysis. The one-way 

analysis of variance (ANOVA) was employed for 

data analysis and where applicable LSD was 

determined and confidential interval of p ≤ 0.05 

considered statistically significant. Results were 

presented as mean ± standard error of mean using 

suitable tables and charts. 

 

III. RESULTS 

 

Gastric acidity in indomethacin and ethanol 

induced ulcer 

Table 1 shows the effect of aqueous leave extract of 

Telfairiaoccidentalis on gastric acidity after ethanol 

induced gastric damage. The result showed that there 

was no significant difference in gastric acidity across 

the groups in ethanol induced ulcer. 

 

 Control Ulcer untreated 
500mg/kg TO 

treated 

500mg/kg TO 

treated+Ulcer 

Gastric HCl in ethanol 

induced ulcer (mEq/L) 
11.64±3.68 12.67±1.59 9.25±2.21.93 18.62±1.63 

Table 1. The effect of aqueous leaf extract of Telfairiaoccidentalis on gastric acidity after ethanol induced gastric damage 

Values are mean ± SEM; n = 5; x indicates significant different at p<0.05 compared with control (group A); + indicates significant different 

at p<0.05 compared with group B. 

 

Gastric wall mucus contents in ethanol induced 

ulcer 

Figure 1 compares the gastric wall mucus contents in 

the different treatment groups compared with the 

control.Compared to the control (250.94±3.31 μg of 

alcian blue/g of wet gland), there was significant 

lower (p<0.05) gastric wall mucus content in the 

ulcer untreated (63.40±6.15μg of alcian blue/g of wet 

gland) and the ulcer group pre-treated with 500mg/kg 

TO (110.43±6.63μg of alcian blue/g of wet gland) 

while the 500mg/kg TO treated group 

(282.09±6.54μg of alcian blue/g of wet gland) 

presented significant higher (p<0.05) gastric wall 

mucus content compared to the control group in 

ethanol induced ulcer. 

 

 

 

Effect of aqueous leaf extract of 

Telfairiaoccidentalis on ulcer parameter in ethanol 

induced gastric ulcers.
 

Table 2 shows the effect of aqueous extract of 

Telfairiaoccidentalis on ulcer index in ethanol 

induced gastric ulcer. 

The tables showed a significant increase (p<0.05) in 

ulcer index in ulcer untreated (44.24±2.98mm2) and 

pretreated (22.46±2.14mm2) groups compared to the 

control (0.03±0.05mm2), while the 500mg/kg TO 

(3.99±7.49mm2) as well as the 500mg/kg TO 

pretreated groups (22.46±2.14mm2) showed a 

significant decrease in the ulcer area compared to the 

ulcer untreated group (44.24±2.98mm2). 

 

 Control Ulcer untreated 
500mg/kg TO 

treated 

500mg/kg TO 

treated+Ulcer 

Ulcer index in ethanol 

induced ulcer (mm2) 

 

0.03±0.02 

 

44.24±2.98* 

 

3.99±3.35+ 

 

22.46±2.14*+ 

Table 2. The effect of aqueous leaf extract of Telfairiaoccidentalis on ulcer index in ethanol induced gastric damage 

Values are mean ± SEM; n = 5; x indicates significant different at p<0.05 compared with control (group A); + indicates significant different 

at p<0.05 compared with group B. 
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The percentage protective ratio of aqueous leaf extract of Telfairiaoccidentalis on induced gastric ulcers 

Figure 2 shows the percentage protective ratio of aqueous leaf extract of Telfairiaoccidentalis. The table shows 

93.89% protective capacity for 500mg/kg TO treated group (C), and 60.64% protective capacity for 500mg/Kg 

TO treated+ulcer (D) group, in ethanol induced ulcer. 

 

 
 

Gastric oxidative stress markers 

Table 3 and figure 3 compared the gastric protein and 

MDA respectively in the different treatment groups 

compared with the control. Gastric protein was 

significantly lower (p<0.05) in the ulcer utreated 

group (1.62±0.02* mg/g protein) compared to the 

control (2.169±0.04 mg/g protein), a significant 

increase in gastric protein level in the 500mg/kg TO 

treated group (2.43±0.04*+ mg/g protein) compared to 

control (2.169±0.09 mg/g protein) and ulcer untreated 

group (1.62±0.02* mg/g protein). There was a 

significant decrease (p<0.05) in gastric protein level 

in 500mg/kg pretreated group (1.85±0.04*+ mg/g 

protein), but significant increase compared to ulcer 

untreated group (1.62±0.02* mg/g protein). There was 

significant increase (p<0.05) in gastric MDA level in 

ulcer untreated group (11.15±1.14*) compared to the 

control groups (4.90±0.17 mg/g protein), a significant 

increase in 500mg/kg TO treated (5.34±0.28+ U/ng 

protein) compared to control (4.90±0.17 U/ng 

protein). There was a significant increase in MDA 

level in ulcer group pre-treated with 500mg/kg TO 

(6.46±0.28*+ U/ng protein) compared to the control 

(4.90±0.17 U/ng protein), but significant decrease 

compared to ulcer untreated (11.15±1.14* U/ng 

protein) group. 

 

 
Control 

 

Ulcer 

untreated(B) 

500mg/kg TO 

treated 

 

500mg/kg TO 

treated+Ulcer 

 

Protein (mg/g protein) in ethanol 

induced ulcer 
2.169±0.04 1.62±0.02* 2.43±0.04*+ 1.85±0.04*+ 

Table 3.Gastric oxidative stress markers in the different treatment groups compared with the control 

Values are mean ± SEM; n = 5; x indicates significant different at p<0.05 compared with control (group A); + indicates significant different 

at p<0.05 compared with group B 
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Gastric endogenous antioxidants effect of aqueous 

leaf extract of Telfairiaoccidentalis on ethanol-

induced gastric ulcers 

Table 4 and figure 4 compared the gastric SOD and 

Catalase respective in the different treatment groups 

compared with the control. The ulcer untreated group 

showed a singnificant decrease (p<0.05) in SOD 

activity (144.25±1.80U/mg protein) compared to 

control (204.80±0.69 U/mg protein). There was a 

significant increase in the SOD activity of 500mg/kg 

TO treated group (218.62±4.47) compared to the 

ulcer untreated group (144.25±4.02 U/mg protein). 

While the 500mg/kg TO pretreated group 

(152.31±4.0 U/mg protein) showed a significant 

decrease (p<0.05) in SOD activity compared to group 

the control (204.80±0.69 U/mg protein). The ethanol 

untreated group showed a significant derease 

(p<0.05) in CAT activity (205.42±6.06) compared to 

control (419.85±3.81 U/mg protein). The 500mg/kg 

(458.99±6.51) TO showed a significant increase 

(p<0.05) in CAT activity compared to the ulcer 

untreated group (205.42±6.06 U/mg protein), while 

the 500mg/kg TO pretreated group (294.72±9.97) 

showed a significant decrease (p<0.05) in CAT 

activity compared to control (419.85±3.81). 

 

 
Control 

 

Ulcer untreated 

 

500mg/kg TO 

treated 

500mg/kg TO 

treated+Ulcer 

SOD (U/mg protein) in 

ethanol induced ulcer 
204.80±0.69 144.25±1.80* 218.62±4.47+ 152.31±4.0* 

Table 4.  Gastric endogenous antioxidants effect of aqueous leaf extract of Telfairiaoccidentalis on ethanol-induced gastric ulcers 

Values are mean ± SEM; n = 5; x indicates significant different at p<0.05 compared with control (group A); + indicates significant different 

at p<0.05 compared with group B. 

 

 
 

Effect of aqueous leaf extract of 

Telfairiaoccidentalis on Gastric PGE2 content in 

ethanol-induced gastric ulcers 

Table 5 compares the gastric PGE2 contents in the 

different treatment groups compared with the control. 

Compared to the control (555.06±4.88 ng/mg 

protein), there was significant lower (p<0.05) gastric 

PGE2 concentration in the ulcer untreated 

(501.70±9.61* ng/mg protein) and 500mg/kg TO 

pretreated group (514.67±4.31). However, the 

500mg/kg TO treated group (576.91±6.19) showed a 

significant increase (p<0.05) in gastric PGE2 

concentration compared to the ulcer untreated group 

(501.70±9.61) 

 

 
Control 

 
Ulcer untreated 

500mg/kg TO 

treated 

500mg/kg TO 

treated + Ulcer 

Gastric PGE2 content 

(ng/mg protein) in ethanol 

induced ulcer 

555.06±4.88 501.70±9.61*  

576.91±6.19+ 
 

514.67±4.31* 

Table 5.Effect of aqueous leaf extract of Telfairiaoccidentalis on Gastric PGE2 contents in ethanol-induced gastric ulcers 

Values are mean ± standard deviation; n = 5; x indicates significant different at p<0.05 compared with control (group A); + indicates 

significant different at p<0.05 compared with group B. 

 

Effect of aqueous leaf extract of 

Telfairiaoccidentalis on Gastric IL-8 and TNF-α 

concentrations in ethanol-induced gastric ulcers 

Table 6 and figure 5 compared the gastric IL-8 and 

TNF-α concentrations respectively in the different 

treatment groups compared with the control. There 

was a significant increase (p<0.05) in IL-8 and TNF-

α in all the groups compared to control. Significant 

decrease in IL-8 in the 500mg/kg TO  treated group 

(79.12±1.99pg/g tissue) and 500mg/kg TO pretreated 

group  (101.50±2.50pg/g tissue) compared to ulcer 

untreated group (128.42±5.74pg/g tissue ), significant 



Gastro-Protective Mechanisms of Aqueous Leaf Extract of Telfairia Occidentalis in Ethanol Induced Gastric Ulceration in Spraque Dawley Rats 

Proceedings of WRFER International Conference, New Delhi, India, 24th July 2022 

17 

decrease in TNF-α in 500mg/kg TO treated group  

(96.57±1.57pg/g tissue) compared to ulcer untreated 

group (167.68±1.64pg/g tissue), but a significant 

increase in TNF-α in 500mg/kg TO pretreated group 

(181.61±1.22) compared to the ulcer untreated group 

(167.68±1.64pg/g tissue). 

 

 
Control 

 

Ulcer untreated 

 

500mg/kg TO 

treated 

500mg/kg TO 

treated+Ulcer 

Gastric IL-8 (pg/g tissue) 54.27±1.80 128.42±5.74* 79.12±1.99*+ 101.50±2.50*+ 

 

Table 6.Effect of aqueous leaf extract of Telfairiaoccidentalis on Gastric IL-8 concentrations in ethanol-induced gastric ulcers 

Values are mean ± standard deviation; n = 5; x indicates significant different at p<0.05 compared with control (group A); + indicates 

significant different at p<0.05 compared withgroup B. 

 

 
 

Gastric macroscopy in treatments with aqueous leaf extract of Telfairiaoccidentalis on ethanol-induced 

gastric ulcers 

Table 7 indicate the macroscopic observations of the protective potentials of aqueous leave extract of 

Telfairiaoccidentalis on indomethacin and ethanol-induced gastric ulcers. Note the normal gastric mucosa in 

group A, deep and elongated hemorrhagic ulceration in group B, widely spread inflammations with mild focal 

blood coagulations in group C, and severely deep and elongated hemorrhagic ulcerations in group D. 

 

Control Ulcer untreated 500mg/kg TO treated 500mg/kg TO treated+Ulcer (D) 

Normal gastric mucosa 
Broad and extensive 

inflammatory areas 
Narrow inflammatory area 

Spread but less extentive 

inflammatory areas 

 

Table 7. Gastric macroscopic effect of treatments with aqueous leaf extract of Telfairiaoccidentalis on ethanol-induced gastric ulcers 

The arrow represents the inflammatory area. 
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Involvement of the NO, cGMP, K+ATP, NP-SH or 

Ca Ion Channel Pathways in Gastroprotective 

Mechanism of TelfairialOccidentalis 

 

The effect of aqueous leaf extract of 

Telfairiaoccidentalis on gastric acidity after 

treatment with NO, cGMP and K+ATP, NP-SH, 

or Caion channel blocker 

Figure 6 compares the gastric acid concentrations in 

the different treatment groups compared with the 

control. The result showed that, there is no significant 

difference in gastric acidity across the groups 

compared to control.  

 

 
 

The effect of aqueous leaf extract of 

Telfairiaoccidentalis on gastric protein after 

treatment with NO, cGMP and K+ATP, NP-SH or 

Ca ion channel blocker 

Figure 7 compares the gastric protein levels in the 

different groups, after treating the groups with 

various blockers. The table showed a significant 

decrease (p<0.05) in the gastric protein level of the 

NEM group (1.46±1.0.75) compared with its control 

group (2.25±0.56).  There were no significant 

difference in the other groups 

 

 
 

The effect of aqueous leaf extract of 

Telfairiaoccidentalis on gastric PG-E2 after 

treatment with NO, cGMP and K+ATP, NP-SH or 

Ca ion channel blocker 

Figure 8 compares the gastric PG-E2 levels in the 

different groups, after treating the groups with 

various blockers. The result showed a significant 

decrease (p<0.05) in gastric PG-E2 in the group 

treated with glibenclamide (482.24±2.05) compared 

with control groups (509.31±2.86). Whereas there 

was a significant increase (p<0.05) in the gastric PG-

E2 in the test group treated with verapamil 

(524.24±0.70) compared with control. 

 
 

The effect of aqueous leaf extract of 

Telfairiaoccidentalis on gastric TNF-α after 

treatment with NO, cGMP and K+ATP, NP-SH or 

Ca ion channel blocker 

Figure 9 compares the gastric TNF-α levels in the 

different groups, after treating the groups with 

various blockers. The result showed significant 

increase (p<0.05) in the gastric TNF-α in the test 

group treated with NEM (177.19±1.09) compared 

with control group (155.20±5.55), and a significant 

decrease (p<0.05) in the TNF-α in the group treated 

with verapamil (110.68±0.40) compared with control 

a (155.20±5.55). 

 

 
 

The effect of aqueous leaf extract of 

Telfairiaoccidentalis on gastric NO after treatment 

with NO, cGMP and K+ATP, NP-SH or Ca ion 

channel blocker 

Figure10 compares the gastric NO levels in the 

different groups, after treating the groups with 

various blockers. The result showed a significant 

decrease (p<0.05) in gastric NO in the group treated 

with verapamil (18.03±5.99) compared with control 

group (35.65±0.99). This shows that NO production 

might be mediated through the Ca2+ channels. 
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IV. DISCUSSION 

 

Peptic ulcer diseases comprise heterogeneous 

disorders, which manifest as a break in the lining of 

the gastrointestinal mucosa bathed by acid and 

pepsin. It is the most predominant of the 

gastrointestinal diseases (Goyal, 2008; 

Malfertheineret al., 2009). Several orthodox 

pharmaceutical drugs such as anticholinergic drugs, 

histamine H2-receptor antagonists, antacids, and 

more recently, proton-pump inhibitors have been 

employed in the management of peptic ulcers, but 

they provoke many adverse effects. In view of this 

challenge, there has been growing interest in 

alternative therapies especially from plant sources 

due to their perceived lower side effects, ease of 

accessibility and affordability (Rates, 2001). 

Ethanol is considered a risk factor for developing 

gastric ulcers. It readily penetrates the gastric mucosa 

due to its ability to solubilize the protective mucous 

and expose the mucosa to the proteolytic and 

hydrolytic actions of hydrochloric acid and pepsin 

(Oates and Hakkinen, 1988), causing damage to the 

membrane (Sener et al., 2004). Moreover, alcohol 

stimulates acid secretion and reduces blood flow 

leading to microvascular injuries, through disruption 

of the vascular endothelium and facilitating vascular 

permeability; it also increases activity of xanthine 

oxidase. Ethanol also triggers imbalances in cellular 

antioxidant processes. For example, it causes the 

release of superoxide anion and hydroperoxy free 

radicals, and hence increased oxidative stress in the 

tissues, evidenced by increased levels of 

malondialdehyde, a marker of increased lipid 

peroxidation (Glavin and Szabo, 1992; Marottaet al., 

1999). 

This study showed that 500mg/kg aqueous leave 

extract of Telfairiaoccidentalis increases gastric 

mucus production (Fig 1). It demonstrated that the 

500mg/kg aqueous leave extract of 

Telfairiaoccidentalis may serve gastroprotective 

function via stimulating gastric mucus production. 

On oxidative stress markers, the extract was observed 

to stimulate gastric protein and to significantly 

stimulate gastric protein prior to gastric damage 

(Table 3). However, there was decrease in gastric 

MDA when the extract was ingested prior to induce 

gastric damage (Fig 3). This finding suggests the 

extract contains some antioxidant potentials. To 

support this assertion, several studies have reported 

Telfairiaoccidentalis to be a rich source of 

antioxidants and vitamins (Emeka and Obidoa, 

2009;Kayode et al., 2009;Kayode et al., 2010). Thus, 

the decrease in gastric MDA may be owned to its 

antioxidants and vitamins component. The result of 

this study also showed a reversal effect on gastric 

protein following treatment with NEM (NP-SH 

compounds blocker) as presented in fig7. 

NP-SH, mainly GSH, is the antioxidant compound 

involved in the maintenance of gastric integrity 

(Nagy et al., 2007). It controls the cascade of 

inflammatory cytokines (Devipriyaet al., 2007) and 

promotes detoxification and excretion of ROS 

produced by aggressors, such as ethanol, 

indomethacin, and stress (Takeuchi et al., 1989; 

Nataleet al., 2004). Therefore, the reverted effect 

observed in gastric protein suggests possible 

involvement of NP-SH compound in mediating 

gastroprotective effect of Telfairialoccidentalis. 

The extract was shown to stimulate gastric 

antioxidants status when ingested prior to induce 

gastric damage. These findings suggest that the 

extract may boost antioxidant status and might 

producegastroprotective potential on the long run. 

The extract was observed to stimulate gastric SOD 

(Table 4) and CAT (Fig 4) activities which are known 

to protect against gastric damage. This endogenous 

antioxidant potential may be due to the constituent 

present in the extract. These stimulatory beneficial 

effects of the extract on endogenous antioxidant may 

be attributed to the presence of high amount of 

polyunsaturated fatty acids, including linoleic and α-

linolenic acid (ALA), along with considerable 

amounts of tocopherols, polyphenols, flavonoids, 

tannins and carotenes in the extract (Jariene et al., 

2007 and Kaithwas and Majumdar, 2010). 

The findings on gastric PGE2 production in this study 

point toward gastroprotective potential of the extract 

against induced gastric damage (Table 5). The PGE2 

stimulatory effect of the extract may be owned to the 

chemical components of the plant. This assertion is 

based on the fact that polyphenolic compounds have 

been reported to have a beneficial role in gastric 

ulcers, as it has been suggested that phenols stimulate 

PG formation (Alanko et al., 1999). Thus, the extract 

may serve gastro protective function on the long run 

considering the stimulatory effect of PGE2. The 

result of this study (figure 8) also shows the reversal 

of what was previously reported in table 5, following 

treatment with glibenclamide (K+ATP channel 

blocker). This reversal, suggests possible 

involvement of K+ATP channel in mediating the 

gastroprotective effect of Telfairiaoccidentalis. 

Cytokines are produced mainly by macrophages and 

the Th cells in response to inflammatory stimuli 

(Sprague and Khalil, 2009). Macrophages produce 

pro-inflammatory cytokines, which include among 

others TNF-α and IL-6 and anti-inflammatory 

cytokines such as IL-10 (Tedgui and Mallat, 2006).  

TNF-α has a central role in initiating the cascade of 

other cytokines and factors that make up the immune 

response to infection. It is involved in many forms of 

injury to the gastric mucosa associated with infection 

with H.pylori, use of NSAIDs (Martin and Wallace, 

2006), and ethanol (Kwiecienet al, 2002). The 

inhibition of the TNF-α synthesis results in the 

reduction of the harmful effect of these ulcerogenic 

agents (Martin and Wallace, 2006).  Brzozowska et al 

(2004), showed that the levels of pro-inflammatory 

cytokines such as IL-1β and TNF-α in diabetic rats 
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are higher, resulting in persistent inflammatory 

reaction that delays the healing of the ulcer. The 

present study has showna decreased IL8 level (Table 

6) in the extract pretreated (group D) compared to 

ulcer untreated (group B). IL8 and TNF-α, are 

members of a group of cytokines that are involved in 

inflammation, act synergistically and stimulate acute 

phase reaction. 

NO is considered to be one of the most important 

defensive endogenous agents in the gastric mucosa 

(Brzozowskiet al., 2006). It is synthesized by the 

enzyme nitric oxide synthase (NOS) from L-arginine 

(Takahashi et al., 1998). NO, together with the 

prostaglandins, preserves gastric mucosa integrity 

(Brzozowskiet al., 2006; Khalifaet al., 2002). The 

constitutive forms of NOS, neuronal NOS (nNOS) 

and endothelial NOS (eNOS), play a physiological 

role in the homeostasis of the gastrointestinal tract, 

and the inhibition of these enzymes can result in 

disturbance of gastrointestinal motility, blood 

flow,and acid secretion (Wallace and Ma, 2001). The 

result of this study (Fig 10) showed a significant 

decrease in gastric NO when verapamil (Ca2+ channel 

inhibitor) was applied could only mean that Ca2+ 

channel is possibly involved in mediating 

gastroprotective effect of Telfairiaoccidentalis. 

The ulcer parameter also revealed a significant 

decrease in the ulcer index in the group pretreated 

with the extract prior to ethanol induced ulceration, 

while the percentage protective ratios were as high as 

60.64% (fig. 2) in the pretreatment group. This 

revelation further suggests gastroprotective capacity 

of aqueous leaf extract of Telfairiaoccidentalis. 

Different mechanisms of gastric cytoprotection have 

been suggested, including increased gastric mucosal 

blood flow, free radical scavenging, and stimulation 

of cell growth and repair [Diniz and Dhume ,1991). 

This study, is consistent with previous findings, 

administration of 75% ethanol by orogastric cannula 

produced marked damage in the gastric mucosa of 

rats, characterized mainly by elongated macroscopic 

lesions with intense hemorrhaging and hyperemia, as 

well as loss of mucus (Almasaudi et al., 2016; Ben et 

al, 2017; Antonisamy et al., 2015). Pre-treatment of 

rats for seven days with TO markedly attenuated 

gastric damage as evidenced in the above result.  This 

gastroprotective effect is not without relationship 

with the components of the extract. This assertion is 

based on the fact that Telfairiaoccidentalis is rich in 

minerals, antioxidants, vitamins and essential oils 

(Emeka and Obidoa, 2009;Kayode et al., 2009; 

Kayode et al., 2010). Thus, the gastro protective 

effect with pre-treatment may be owned to its 

antioxidants and vitamins component. 

 

V. CONCLUSION 

 

The results of this study, indicate that TO has 

protective effect against the ulcerative lesions 

induced by ethanol on gastric mucosa, its probable 

mechanism of action include stimulation of increased 

gastric wall mucus production via increased 

prostaglanding synthesis, increased activities of 

endogenous antioxidant, increased gastric protein, 

attenuation of free radicals and inflammatory 

cytokine, (IL-8). It is also possibly involving NP-SH, 

K+ATP, and Ca2+ channel to mediate its 

gastroprotective mechanism. 
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Abstract - Oil and gas exploration and production involves processes that use a variety of equipment and materials, but at 

the same time generate hazardous and non-hazardous waste. As an energy-intensive, linear economic model is unsustainable, 

the industry is increasingly turning to a circular economic model and ecodesign products and services to reduce resource use 

and encourage later reuse, re-design, recovery and recyclability of materials. Increasing the use of secondary raw materials is 

in line with the European Commission's Circular Economy Action Plan. Accordingly, it is planned to explore the 

possibilities of applying the concept of circular economy in petroleum engineering.The article provides a comprehensive 

literature review of the use of waste materials in the design and adjustment of various properties of drilling fluids. The main 

scientific contribution of this research is reflected in the expansion of scientific knowledge related to the possibility of 

applying the concept of circular economy in the reuse of waste materials from other industries in the oil industry.  
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Abstract - Decommissioning offshore oil and gas platforms is an inevitable process that many companies will have to carry 

out in the coming years or decades because their service life is approaching the end. Decommissioning the platform is an 

expensive process and amounts to billions of dollars a year, so oil companies are forced to find and implement the most 

technically, economically, and environmentally advantageous decommissioning process. The decommissioning process itself 

depends on several parameters including platform characteristics (e.g., size, weight, and structural integrity), water depth, 

legislation (global, regional, and national) and environmental protection. The principles of circular economy should be 

incorporated into the decommissioning process and as much material as possible should be reused instead of disposing of it 

in the environment. 

The paper elaborates offshore platform removal possibilities, by analysing their pros and cons. It considers application of the 

circular economy principles in the late stages of a platform’s lifetime. In addition, the issue of decommissioning of offshore 

platforms in the Adriatic Sea, Croatia, is presented. 

 

Keywords - Decommissioning, Offshore Platform, Circular Economy 

 



 

Proceedings of WRFER International Conference, New Delhi, India, 24th July 2022 

27 

STUDENTS’ PERCEPTIONS AND ADOPTION OF TRANSLATION 

TECHNOLOGY: A SURVEY-BASED STUDY 
 

VENUS CHAN 
 

Hong Kong Metropolitan University 

E-mail: vwmchan@hkmu.edu.hk 

 

 

Abstract - Despite the growing popularity of translation technology, only limited studies have been conducted to explore 

students’ perceptions and adoption of it. This paper reports on the results of a survey-based study on translation undergraduates’ 

attitudes, use, and familiarity with respect to translation technology tools for English/Chinese translation. 

The data was collected from an online questionnaire designed to investigate 64 Hong Kong students’ beliefs about and use of 

translation technology in their translation practice. The results generally revealed that there were mixed views about translation 

technology. While some participants were skeptical about its quality and reliability, many students made frequent use of 

translation technology and online tools. The respondents tended to rely more on electronic and mobile devices mainly because of 

their convenience rather than accuracy. While the majority believed that translation technology could increase translation 

efficiency, they were aware that it produced errors, especially when handling complex structures, long segments and cross-

cultural references. 

It was also found that free online machine translation tools were considered to be the most accessible form of translation 

technology. The students generally evaluated the overall accuracy of machine translation tools to be higher than their specific 

capacity for handling grammatical structures. Thus, they used machine translation mainly for getting the gist of a text. The results 

also indicated that genre, translation segment length and type of translation technology tool affected the participants’ judgment of 

quality.  

In terms of students’ self-rated understanding of translation technology, over 78% of them reported that they were ‘familiar’ or 

‘almost familiar’ with free online fully-automatic translation; this was followed by machine translation software (about 11%), 

while only less than 5% of students were familiar or almost familiar with computer-aided translation tools. 70% of the 

respondents had received no or little training in translation technology. The results indicated that students’ skills in translation 

technology were not keeping pace with the rapid development of state-of-the-art systems. It appears to be essential for translation 

students and practitioners to understand the potential and limitations of translation technology and to learn how and when to use 

it effectively in order to meet the challenges and expectations of this fast-changing market. 
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Abstract - Actual society is constantly changing, which in recent decades has promoted a substantial change in living 

standards and socio-economic and demographic paradigms with consequent, and serious, environmental impacts. These 

changes, largely promoted by the increase in population, industrialization, and global consumerism, expressed not only by 

the number of products that exist on the market, but also by the diversification of raw materials used, have caused an 

exponential increase in waste in recent decades. In addition of being a waste of resources, if not properly managed, residues 

can also cause air, soil and surface and groundwater pollution. Therefore, adequate waste management is currently one of the 

great challenges facing modern societies. 

In this context, project UpCycle4Biz aims to develop a digital platform – UpValue, which will act as a Marketplace where 

companies can trade residues/subproducts originated from several industrial sectors, and from natural-based resources. This 

platform intends to promote a transition to a circular economy, with a direct impact on the three pillars of sustainability: 

Environmental (valorisation of residues/subproducts); Economical (towards the reduction of costs related with raw 

materials) and Social (establishing a path towards industrial synergies, formed through new potential partnerships) 

sustainability. 

The digital platform UpValue presents a business model that is based on both digitalization and circular economy 

assumptions. On one hand, it will imply the development of a digital database related with residues/by-products from 

different industrial sectors, thereby enabling and improving the digitalization of the residues sector in Portugal. Regarding 

the economical perspective, this business model will enhance the transition towards a circular economy, by keeping 

residues/by-products in the value chain of a company/industrial sector, while using them in a new life cycle by their 

incorporation in an alternative product or solution. Considering the holistic business approach of the platform, it will be 

possible to identify opportunities for the incorporation of residues/by-products between different industrial sectors, by 

performing matchmaking processes related with residues and by-products, and new materials and/or products. This 

matchmaking approach will result in a database which will support new potential industrial synergies, thus facilitating the 

contact between the company which is generating residues/by-products, and the company interested in the incorporation of 

these in its products. Ultimately, and within the scope of the new business model driven by the platform, as well as its effect 

in the current value chain, a reduction in the environmental impact associated with the current industrial products can be 

foreseeable. This will be validated by Life Cycle Assessment (LCA) tools.     

 

Keywords - Digital Platform, Wastes, Circular Economy, Life Cycle Assessment (LCA) 
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Abstract - With the growing need to save natural resources and value waste that was previously worthless, waste recycling 

becomes imperative. Thus, with the techno-scientific growth and in the perspective of sustainability, it is observed that waste 

has the potential to replace significant percentages of materials considered “virgin”. An example is the replacement of crushed 

aggregates with foundry sand. In this work, a mix design study of two asphalt mixes, a base mix (AC 20) and a surface mix 

(AC14) was carried out to evaluate the maximum amount of foundry sand residue that could be used. Water sensitivity tests 

were performed to evaluate the mechanical behavior of these mixtures. For the superficial mixture with foundry sand 

(AC14FS) the maximum of sand used was 5%, with satisfactory results of sensitivity to water. In the base mixture with sand 

(AC20FS) the maximum of sand used was 12%, which had less satisfactory results. However, from an environmental point of 

view, the re-incorporation of this residue in the pavement is beneficial, because it prevents it from being deposited in landfills. 

 

Keyword - Foundry sand, Hot mix asphalt, waste valorization, industrial waste, sustainability 

 

I. INTRODUCTION 

 

Waste is considered a global problem that affects all of 

society. Human activities have always produced waste 

in large volumes, which contain characteristics that are 

more harmful to nature than to humans themselves [1], 

[2]. 

According to studies carried out by Algarvio (2009), 

the civil construction industry causes several impacts 

due to the extraction of natural resources, such as wood, 

water, ores and natural aggregates, as well as the high 

consumption of energy [3]. 

According to Torgal and Jalali (2010) the construction 

industry is responsible for 30% of carbon emissions. 

Worldwide, the construction industry consumes more 

raw materials (approximately 3000 Mt/year) than any 

other economic activity [4]. 

To minimize environmental impacts in road design, 

recycled materials are commonly used, with the aim of 

reducing the extraction of new materials and the 

environmental impacts resulting from this industrial 

activity. Thus, industrial waste such as foundry sand is 

one of the solutions to make pavements more 

sustainable [5]. 

 

The foundry industry generates a significant amount of  

waste, including foundry sands. The waste 

management produced by the sector has become an 

environmental, economic, and social imperative. One 

way of mitigating the environmental impact of this 

waste is its recovery, following the European Union's 

policy, to reduce landfills [6]. 

According to Nascimento et al., (2017), the estimated 

annual production of this waste in Portugal is around 

50,000 tons per year. Furthermore, this waste can 

replace a part of the smaller conventional aggregates in 

bituminous pavements, according to their 

granulometry [7]. 

 

Several authors have studied the mechanical properties 

of foundry sand incorporation into asphalt pavements. 

Dyer et al., (2018) investigated the incorporation of 

foundry sands in hot bituminous mixtures and 

observed that the mixture with sand requires a greater 

amount of bitumen compared to the conventional 

mixture. However, other results of this test 

demonstrated a mechanical performance similar to the 

conventional mixture [8]. 

 

Abdulsattar and Mohammed (2018), studied the partial 

incorporation of foundry sands into hot bituminous 

mixtures in four percentages, namely: 5%, 15%, 20% 

and 25%, in addition to a control mixture. These 

authors verified that the mixtures with 15 and 20% of 

sand had mechanical properties equivalent to those of 

the control mixture [9]. 

Brandshaw et al., (2010), used foundry sand as fine 

aggregates in hot bituminous mixtures, having 

analysed the replacement of various portions of the 

conventional aggregate by foundry sand of ferrous 

materials. The results showed that the 15% 

replacement rate of natural aggregate has a satisfactory 

performance for the mixture. When the incorporation 

rate is higher than 15%, the asphalt mixture becomes 

more sensitive to aggregate loss and deformation, thus 

resulting in early pavement degradation [5]. 
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Nascimento et al., (2017), evaluated the incorporation 

of 5% of foundry sand in asphalt pavements for the 

asphalt base layer, the results show that superior 

compressive strength compared to the control mix. [7]. 

 

II. MATERIALS AND METHODS 

 

A. Materials 

To produce the hot mixt asphalt pavement (HMA), 

granite aggregates (14/20, 6/14,4/6 and 0/4) and 

limestone filler were used. A 35/50 penetration grade 

bitumen was used as the binder. A foundry sand 

obtained from a foundry company locate in the north of 

Portugal, was used as an alternative material to replace 

the fine aggregates (0/4). 

 

B. Methods 

One of the objectives of this work is to maximize the 

incorporation of wastes in two types of HMA, for wear 

layer (AC14 Surf) and for bond/base layer (AC20 

bin/base): one AC 14 and AC 20 with the incorporation 

of foundry sand and another with 100% conventional 

material (control mixture). Thus, the design of the 

bituminous mixtures in the laboratory was carried out 

following the EN 12697-35 standard. This standard 

establishes the temperature of the mixture that must be 

considered, depending on the classification of the 

bitumen used, which is based on its penetration at 25 

°C. The temperature used to produce the various 

mixtures in this work was 165 °C, since a 35/50 

bitumen was used. 

After the mixtures were produced, cylindrical 

specimens were compacted (Marshall specimens) to 

determine their volumetric characteristics and the 

water sensitivity of the mixtures. Compaction was 

carried out taking as a reference that each specimen 

should have a height close to 63.4 mm and a diameter 

of 101.6 mm. The compaction of the specimens was 

carried out with a hammer or impact compactor 

standardized in accordance with standard EN 

12697-30, applying 75 strokes on each face of the 

specimen (based on the national annex of standard EN 

13108-1).  

Water sensitivity 

The Indirect Tensile Strength Ratio (ITSR) test allows 

the determination of water sensitivity of asphalt 

mixture, based on the ratio between the average 

indirect tensile strength value of three 

water-conditioned test specimens and the average 

value of three dry specimens. The indirect tensile 

strength (ITS), test method was performed using a 

uniaxial test equipment to diametrically apply a load to 

a specimen until failure, according to EN 12697-12 

standard. 

 

III. RESULTS AND DISCUSSION  

 

To start the production of asphalt mixtures, it was 

necessary to carry out a granulometric distribution 

specified by the NP EN 933-1 standard. Thus, a 

granulometric curve adjustment of the aggregates was 

made, to determine the amounts of foundry sand to be 

incorporated in two mixtures, a superficial one (AC14 

Surf) and a base one (AC20 Base), as shown in Fig. 1 

and Fig. 2. 

 

The granulometric analysis is an important physical 

property for providing information on particle sizes, 

which will influence the study of the voids amount, 

which ends up affecting the mechanical behaviour of 

the mixtures and, consequently, of the pavement.  
 

 
Fig. 1 - Grading curves of AC14 mixture 

 

 
Fig. 2 - Grading curves of AC20 mixture 

 

Through this granulometric study, it was possible to 

establish the quantities of each material, and thus, for 

this work, the granulometric grade was modelled to 

incorporate the largest possible amount of foundry 

sand, to save the natural aggregates and respecting the 

specified granulometric grade in the specifications of 

the Portuguese Infrastructure Specifications for roads 

[10]. Thus, for the AC 14 mixture it was possible to 

incorporate 5% of foundry sand, while in the AC 20 

mixture the incorporation rate was 12%. 

Water sensitivity test result 

The water sensitivity test was used as a performance 

control test of the bituminous mixtures under study, 

since it is a test that allows evaluating the mechanical 

behavior and durability of the mixtures when exposed 

to more severe climatic actions. 

The results obtained in the indirect tensile strength test 

are shown in Fig. 3. The conserved strength index 

(ITSR) is obtained by dividing the average value of the 

indirect tensile strength of the wet group by the 

equivalent strength of the dry group. 
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Fig. 3 – ITSR results of the studied mixture 

 

The results presented in fig 3, in general, showed that 

the ITSR results of the mixtures studied were 

satisfactory, except for the AC20FS mixture, whose 

result was significantly lower. 

 

IV.CONCLUSION 

 

The results of water sensitivity of the mixtures showed 

that the incorporation of a high percentage of foundry 

sand affects an adequate compaction (resulting in a 

volume of voids higher than expected, compared to an 

equivalent mixture without foundry sand) and, 

consequently, in a less interesting performance. Thus, 

it can be said that the preliminary results obtained in 

this work are encouraging, being possible to obtain 

mixtures with the incorporation of foundry sands 

whose behavior can be compared to equivalent 

mixtures produced only with virgin materials. 

However, to validate these results, it is suggested to 

carry out a more in-depth study, with the inclusion of 

Marshall tests (for a more rigorous formulation of the 

mixtures, optimizing the percentage of binder of each 

mixture), as well as fatigue tests (for an adequate 

evaluation of the resistance to the appearance of 

cracking in layers built with mixtures that incorporate 

this type of materials). 

 

REFERENCES 

 
[1] P. K. Gautam, P. Kalla, A. S. Jethoo, R. Agrawal, and H. 

Singh, “Sustainable use of waste in flexible pavement: A 

review,” Constr. Build. Mater., vol. 180, pp. 239–253, 2018. 

[2] S. Kaza, L. Yao, P. Bhada-Tata, and F. Van Woerden, What a 

waste 2.0: a global snapshot of solid waste management to 

2050. World Bank Publications, 2018. 

[3] A. N. Algarvio, “Reciclagem de resíduos de construção e 

demolição: Contribuição para controlo do processo.” 

FCT-UNL, 2009. 

[4] F. Pacheco-Torgal and S. Jalali, “A sustentabilidade dos 

materiais de construção.” Universidade do Minho. TecMinho, 

2010. 

[5] S. L. Bradshaw, C. H. Benson, E. H. Olenbush, and J. S. 

Melton, “Using foundry sand in green infrastructure 

construction,” in Green Streets and Highways 2010: An 

Interactive Conference on the State of the Art and How to 

Achieve Sustainable Outcomes, 2010, pp. 280–298. 

[6] O. Yazoghli-Marzouk, N. Vulcano-Greullet, L. Cantegrit, L. 

Friteyre, and A. Jullien, “Recycling foundry sand in road 

construction–field assessment,” Constr. Build. Mater., vol. 61, 

pp. 69–78, 2014. 

[7] L. P. Nascimento, J. R. M. Oliveira, and C. Vilarinho, 

“Analysis of foundry sand for incorporation in asphalt 

mixtures,” in WASTES–Solutions, Treatments and 

Opportunities II, CRC Press, 2017, pp. 443–449. 

[8] P. P. O. L. Dyer, M. G. de Lima, L. M. G. Klinsky, S. A. Silva, 

and G. J. L. Coppio, “Environmental characterization of 

Foundry Waste Sand (WFS) in hot mix asphalt (HMA) 

mixtures,” Constr. Build. Mater., vol. 171, pp. 474–484, 2018. 

[9] Z. A. Abdulsattar and E. A. Mohammed, “EFFECT OF 

WASTE FOUNDRY SAND ON INDIRCT TENSIL 

STRENGTH OF ASPHALT MIXTURE,” J. Eng. Sustain. 

Dev., vol. 22, no. 4, pp. 116–123, 2018. 

[10] S. A. Estradas de Portugal, “Caderno de Encargos Tipo Obra: 

14.03–Pavimentação Características dos materiais. vol.” V, 

2014. 

 

 

 

 

 

 

 

 
 



Proceedings of WRFER International Conference, New Delhi, India, 24th July 2022 

32 

EMOTION DETECTION SYSTEM USING DEEP LEARNING 
 

1
TEJSHREE HIRUDKAR, 

2
AKSHAY THAKARE, 

3
RAHUL DANGRE, 

4
 ANIKET NAGPURE, 

5
AASHAY KARNEWAR, 

6
SWATI SHAMKUNWAR, 

7
RAJESH T. NAKHATE,  

8
PRAVIN W. JARONDE 

 
Department of IT G H Raisoni College of Engineering, Nagpur, India 

E-mail: 1hirudkar_tejshree.it@ghrce.raisoni.net, 2dangre_rahul.it@ghrce.raisoni.net, 3thakare_akshay.it@ghrce.raisoni.net, 
4nagpure_aniket.it@ghrce.raisoni.net, 5karnewar_aashay.it@ghrce.raisoni.net, 6swati.shamkunwar@raisoni.net, 

7rajesh.nakhate@raisoni.net, 8pravin.jaronde@raisoni.net 

 

  

Abstract - Every research done in the field of the Emotion Detection System has provide us with innovative and useful 

technologies which always puts an effort to improvise human-computer interactions. With the advancement in modern tools 

and technologies it is always observed that many researchers have shown interest to perform experiments in this area and 

give better insights and results in this field. Automated Emotion Recognition System has many applications including 

understanding human behaviour, drawing conclusions about one’s mental health and many more. But detecting emotions 

with the help of visuals is still a challenging task as it is difficult to differentiate between synthetic and genuine emotions. In 

this paper we implemented facial emotion detection technique by making use of FER2013 dataset on the live videos captured 

at real time. It’s implemented with the concept of deep learning called Convolutional Neural Network (CNN). Through this 

paper we want to provide the best of insights on recent works done in this field.  

 

Keywords - Artificial intelligence (AI); Digital Image Processing, Deep Learning; Convolutional Neural Network (CNN); 

Facial emotion detection  

 

I. INTRODUCTION  

 

If we take a look on our life in the past 5 years, we 

will get to see the drastic changes in our lives 

specially after COVID-19 pandemic. Many of the 

things are totally based on technology nowadays. In 

such time one field has created its strong place and 

that is Artificial Intelligence. Along with AI use of 

Deep Learning has also increased as it has plenty of 

applications. Emotion Detection is one of them.  

Whenever we compare robots and human, many 

times, we get to see that robots are one step ahead of 

humans. For example, Robots can work faster and 

without getting tired (efficiency can depend on the 

type of robot) than human operators. However, in 

case of emotions only humans can feel it thoroughly 

and can act accordingly. But with the help of emotion 

detection system machines can also recognize 

different human emotions.  

Human emotions are generally described with the 

integrated information of body movements and 

gestures, eye contact, facial expressions and speech. 

Emotional status of the person can be determined by 

the verbal and non-verbal information captured that is 

changes in facial expressions as well as vocal tone. 

Day by day emotion computing is gaining lots of 

interest with the increase in demand for physical and 

psychological well-being and education related 

applications.  

Facial emotion recognition has a wide variety of 

applications like if it is used in education application 

it can detect the actual interest of the student 

regarding a particular topic and can learn real-time 

responses to adapt and personalize content. Other 

application can be that it can keep an eye on citizens 

for suspicious activities by detecting their current 

emotional state. In medical fieldwith the help of this 

technology doctors can diagnose whether the patient 

is suffering from psychological disorders or not. It 

can also be used in Forensics to analyse images or 

videos and deduce a proper conclusion.  

 

The methodology used was able to produce 

comparable results and variable accuracy to detect the 

emotions from a real-time video with the help of 

dataset containing images.  

 

II. RELATED WORKS  

 

In early stages, researches related to emotion 

detection system started off with text. Textual 

emotion detection using AI employs Natural 

Language Processing (NLP). Sentiment analysis is 

one of the examples of Natural Language Processing 

in which we can say emotion of the text is being 

analysed and check whether the sentiment of 

customers towards product is positive, negative or 

neutral. It has its own application domain such as 

product review, chatbots/conversational systems, 

movie review, etc. Conversational systems has made 

its way into the healthcare sector, online learning 

platforms, entertainment. Main purpose of it is to 

understand the feelings and emotions and respond 

according to it [1]. Just like humans, animals also 

have specific muscle movement that represents its 

specific mental state. Nicholson [3] was interested in 

detecting emotion by speech as many times we 

express our emotions through speech as well.  

Now if we talk about the facial emotion detection 

technique Mollahosseini [4] experimented for over 

seven databases with the deep neural network 

architecture consisting of two convolutional-pooling 
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layer and two inception layers. This model first 

extracted the facial landmarks of the images reduced 

to 48*48 pixels. These convolutional layers were of 

size 1*1, 3*3, 5*5. Since this model made use of 

network-in-network it achieved better accuracy than 

traditional CNN models. Lopez [5] also introduced 

CNN model for the same purpose but the only 

difference was before training the network or before 

applying CNN the knowledge of pre-processing was 

gathered which impacted greatly. Data 

Augmentation, rotation correction, cropping, down 

sampling with 32*32 pixels and intensity 

normalisations were some steps that were followed to 

bring more accuracy to the results. This method used 

the eye’s location in pre-processing techniques and it 

showed that it can be easily added to their model 

without affecting the real-time results of the system. 

It achieved 96% accuracy but for sad expression it 

was approximately 84%.  

 

Kim [8] used two deep learning concepts one is CNN 

and other is LSTM. With the combination between 

these two they propose spatio-temporal architect to 

study variation in facial expression during a specific 

emotion state. It trained the network by letting CNN 

learn the spatial features of facial expression in all the 

frames of emotional state and LSTM stores the whole 

sequence of these spatial features. [6] Here, they used 

three steps for facial emotion detection which are 

detection of face, extraction of features and 

classification of emotion using deep learning. This 

model was experimented for two databases (FERC-

2013 & JAFFE) which provided with the results like 

decrease in computational time and loss and increase 

in validation accuracy. With this model they achieved 

70.14% of accuracy compared to 67.02% accuracy 

reported for earlier proposed model. [7] In this model 

they used the same dataset which were used in [6] 

i.e., FER2013 & JAFFE but here they gave much 

importance to pre-processing techniques to improve 

the results. While training the network to detect 

emotion in real-time with a webcam they 

incorporated pre-processing methods like cropping, 

resizing and intensity normalization along with face 

detection, feature extraction and emotion 

classification. Accuracy they got after feature 

descriptors (CNN + Facial Landmarks) are included 

was 91.2% for JAFFE and 74.4% for FER2013.  

 

III. METHODOLOGY  

 

By a number of surveys done by referring different 

literature [6] and [7] it was found that there are four 

basic ways to achieve the maximum efficiency of the 

project, and they are:  

1. Pre- Processing  

2. Registration of face  

3. Facial Features abstraction  

4. Emotion categorization  

 

1. Pre- Processing: 

It is a lowest level of abstraction in which input is 

processed to enhance the basic features of a picture 

for the next step, it deals with image clarity of an 

image and converting it into computing language. 

Most basic process involves:  

(a) Noise reduction.  

(b) Converting input to binary and grayscale.  

(c) Geometric transformation.  

(d) Pixel brightness transformation.  

 

 
 

2. Registration of face:  
It is a process to identify the face and differentiate the 

faces between person by computer technology 

applications in a binary image (digital image). The 

faces are detected as some set of landmarks called 

face localization. Generalize face topology is 

determined by a box for further features extractions. 

Then the image is geometrically normalized to look 

like a face template known as “registration of face”.  

 
 

3. Facial Features abstraction:  
Further features are extracted by outlining the 

specific curves, intensity, 3D and 2D modelling. 

Essential face features are determined for the emotion 

detection like lips, eyes, eyebrows, nose etc. Each 

face feature is identified as a separate and unique 

entity and is boxed by the application. The vector is 
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generated over the face and the specific features are 

layered out.  

 
4. Emotion categorization:  
 

It is the final step of in which emotions are 

categorized but the set of algorithms. The model runs 

various combinations of facial features to determine a 

specific emotion or a sub category of emotion. 

  

The result is compared with seven basic emotions 

(anger, disgust, fear, happiness, sadness, surprise) this 

integrates the model for automatic face detection, by 

neural network and trained dataset.  

 

 
 

IV. ANALYSIS  

 

For the above-mentioned methodology, a network 

based on the concepts of [7] was developed for the 

dataset FER-2013. This dataset consists of 32,298 

images from which 28,709 are kept for training and 

3,589 for testing. The data consists of 48*48 pixel 

grayscale images of faces. The faces in every image 

occupy almost same amount of space and is centred 

as faces are automatically registered. The dataset 

consists the images of 7 facial expressions angry, 

disgust, fear, happy, sad, surprise, neutral. [7] If we 

go in detail there are basically 4,593 images of angry, 

547 of disgust, 5,121 of fear, 8,989 of happy, 6,077 of 

sad, 4,002 of surprise and 6,198 of neutral facial 

expressions. 
 

 
 

The library and packages used for implementation are 

OpenCV, Numpy, Numpy Array, Scipy, Matplotlib. 

With the combination if these libraries and packages 

we use python instead of MATLAB. It is great 

alternative option as it is open-source complete 

programming language and with the help of 

Matplotlib module python also provides MATLAB-

like plotting functionality. Along with it Keras and 

TensorFlow is also used.  

 

We distributed the model in 4 layers. Input layer, 

Convolutional layer, Dense layer and Output layer. In 

input layer it has its own pre-determined dimensions 

so we use OpenCV which is a computer vision library 

for face detection in the image and the 

haar_cascade_frontalface_default.xml contains pre-

trained filters and finding and cropping of the face is 

done by Adaboost. In convolutional layer feature 

maps are generated which represents how pixel 

values are enhanced such as edge and pattern 

detection. After this pooling (MaxPooling2D) takes 

place. It is a reduction technique essential to achieve 

a better computational time. Next is dense layer 

which trains the network by forward propagation of 

training data and back propagation of its error. In 

output layer output presents itself as a probability for 

each emotion class. Therefore, the model is able to 

show the detail probability composition of the 

emotions in the face.  
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58% of validation accuracy was achieved after 

training the network as it is hard to label our 

expression only using one as our expressions are 

combination of emotions. Model’s accuracy was 

higher for the positive emotions (happy, surprise) as 

compared to negative emotions (anger, sad). With 

FER2013 dataset we achieved the accuracy of almost 

70% but there is still scope for improvement. As the 

dataset used here is very large accuracy can differ 

according to the network. According to the survey 

[6], [7] if we implement same network for JAFFE 

dataset we can achieve accuracy more than 90% as it 

is small dataset compared to FER-2013.  

 

V. CONCLUSION  

 

With the advancement of science and technology, 

emotion recognition technology has made great 

strides, but there is still room for improvement in 

their practical application. In the future, there may be 

a special emotion recognition technique, which can 

help you to find the right music according to your 

mood and can better understand your emotions and 

psychological needs as it is the need of today’s busy 

lifestyle. This also can improve image’s emotion 

detection quality and can help to testify ones’ 

emotions more significantly. We can also use 3D 

technology to complete 2D images to solve specific 

problems such as rotation.  
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Abstract –  

 

Background: With the rapid development of the digital economy and the introduction of entrepreneurial policies, 

entrepreneurship has become a key topic at present. In the era of the knowledge economy, the human resource service 

industry plays an important role in promoting economic development and job creation. Actively guiding entrepreneurship in 

the field of human resource services not only caters to the market demand for high-quality talent services but also helps to 

stimulate the vitality of market subjects and create new jobs. According to the latest statistical report on the development of 

human resource services issued by the Minister for Youth Promotion, Vocational Integration and Civic Service, Cote 

d’Ivoire, has set up resource service agencies in 2019, which employed and generated a revenue. As an important participant 

among enterprise leaders, HR not only possesses professional knowledge and rich practical experience but is also familiar 

with the policies and regulations in this field and has some understanding of the future development trend of the industry. 

Therefore, encouraging HR to participate in entrepreneurship is of great practical significance to HR’s career development, 

as well as the innovation and entrepreneurship of the human resource service industry.  

Objective: This study carries out further discussion and research on the questions mentioned below. As for the HR group, 

which kind of abilities and characteristics reveal more entrepreneurial motivation? Whether career development will affect 

HR’s entrepreneurial intention? Whether these impacts are heterogeneous in different enterprises? 

Methods: Based on 2018 Côte d’Ivoire's Human Resource Employees Survey Data, this study uses the probit model to 

examine the impact of entrepreneurial ability and career development on HR's entrepreneurial intention.  

Results: In terms of entrepreneurial ability, the results show that the educational background of Human Resource 

Management, cross-disciplinary knowledge, job-hopping experience, and the number of subordinates have significant 

positive impacts on HR's entrepreneurial intention. In terms of career development, lack of promotion space, skill upgrading 

opportunities, and lower than expected income have significant positive impacts on HR's entrepreneurial intention, and these 

impacts are heterogeneous among different enterprises.  

Conclusion: This study suggests that potential entrepreneurs can be identified from the explicit characteristics, which reflect 

HR's entrepreneurial abilities, and it is necessary to face up to the influence of career development on HR's entrepreneurial 

intention and encourage them to participate in on-the-job entrepreneurship. This study suggests that HR's entrepreneurial 

ability should be regarded as an important starting point for entrepreneurial success, and it is necessary to improve HR's 

career development system to create more opportunities for on-the-job entrepreneurship, and government should implement 

differentiated and precise entrepreneurial support policies to encourage HR's entrepreneurship. 
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Abstract - The Pantawid Pamilyang Pilipino Program is the CCT of the Philippines which intends to help the poorest of the 

poor break out of intergenerational poverty by ensuring that the chlidren in the beneficiary families are given proper health 

care, nutrition and education.  Primarily a Department of Social Welfare Development program,  it does seem that the 

education component is not strong or strategic enough to bring positive and lasting impact to the lives of the beneficiaries.  To 

truly sustain the gains of the program in the lives of the beneficiaries, a strategy or an education blueprint must be provided, 

and follow through every step of the academic way of the beneficiaries. 
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I. INTRODUCTION 

 

Education has always been thought of as one of 

the  answers to the problem of poverty.  An educated 

citizenry makes a progressive nation. Governments 

pour in  money to invest in giving education to its 

people.  Thus,  in every  poverty alleviation program in 

the world, there is an educational component. 

 

The Pamilyang Pilipino Pantawid Program(4P)  is not 

an entirely education initiative.   In fact,  it is primarily 

a welfare program under DSWD,  and education is just 

one of  its  components. 

 

A strong nation needs healthy individuals who can 

move the country forward.  Thus, the health and 

nutrition of both the mother and the child are watched 

from conception and all through out the growing up 

years of the child.   This way avoidable diseases will be 

stopped and physical challenges will be appropriately 

addressed in time. 

 

The mind must also be harnessed so the country will 

have critical human beings who can lead and continue 

the positive steps forward. 

 

Having education as one of the components 4P is 

thought to be an investment for the beneficiaries in 

particular, and to the nation as a whole.  But is the 

Philippine government making sure that there will 

really be a return of investment? 

 

II. PROCEDURE FOR PAPER SUBMISSION 

 

A. Statement of the Problem 

The 4P is a laudable program that, as the World Bank 

reports say,  has helped assure the enrollment and 

attendance of children in school.  Enrollment also 

increased in countries where school attendance is 

incentivized.  Brazil upped its enrollment rates 

(Buchstab, 2021);  stipend money helped Pakistani 

girls attend school  (Maqbool et al, 2022);   high school 

enrollment  in Indonesia increased(Caniago, 2021). 

And even in the Philippines, in 2021  the Department 

of Education through its website, announced that the 

enrollees breached its previous year’s number, 

enrollment rate is at 100.3%. 

 

These are  good signs that the CCT as a program for 

national progress is a success on the assumption that 

when the nation is able to keep the enrollment rates 

high and with good school attendance, learning takes 

place.  Disregarding the other circumstances that 

happen inside the school, or now,  in  wherever the 

child is learning.   Also taking out of the picture the 

environment that the child will go home to after school, 

the child’s habitus.  Enrollment and attendance are 

good indicators of  children being kept in school, but 

what about learning? 

 

What is the impact of 4P in the literacy rate of the 

children?  And how can the educational successes of 

the child while inside the 4P be sustained even after 

exiting from the program? 

 

B. Objectives of the Study 

The paper aims to bring to fore the benefits of 

strengthening the educational component of 4P so that 

whatever gains will be achieved in the early years of 

enrollment in the program will be sustained even after 

one exits 4P. 

 

The questions that  guided the researcher were : 

 

1. How has the 4P improved a beneficiary's 

educational life? (Paano nakatulong ang 4P sa 

pag-aaral?) 

 

2. How does a beneficiary see this educational aspect 

improved? (Paano pa mapapabuti sa ng 4P?) 

 

3. How does a beneficiary see himself upon 4P exit? 

(Paano ninyo nakikita ang inyong sarili 

pagkatapos ng 4P?) 
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III. REVIEW OF RELATED WORK 

 

4P, the Philippines CCT 

Conditional Cash Transfer (CCT)  is a program by 

many developing countries, and is called by names 

local to the country, thus   Bolsa Familia (BF)  in 

Brazil, Progressa Oportunidades in Mexico, Familias 

en Accion (FA)  in Colombia, Program Indonesia 

Pintar (PIP) in Indonesia,  Pantawid Pampamilyang 

Pilipino Program (4P) in the Philippines.  However it is 

called,  CCT’s main goal is to increase the human 

development index by reducing poverty and improving 

human capital.  Its end goal is to create a progressive 

nation. 

Its framework is simple and direct. The national 

government invests in the family, through health, 

nutrition and education programs which will in the 

long run help build and propel family members 

forward, thus making them productive citizens of the 

country. 

 

Frufonga (2015), identified the specific government 

agencies assigned to start-up and monitor the program 

as DSWD, DepEd and LGU. Aside from the 

agencies,  input stage also identified cash grant or 

monetary grant as the variable that will get things 

moving. 

 

He also described the tasks and responsibilities that 

will be extended to the beneficiaries in the process of 

delivering the program, in the areas of health, nutrition 

and education. 

 

 
 

Figure 1. The 4Ps Input-Process-Output Framework. (Frufonga, 2015). 

 

Health and Nutrition monitoring is given starting from 

the conception of the child where the mother is 

expected to regularly be checked by a barangay health 

physician until the delivery of the baby. 

 

Upon delivery,  the child is taken cared of through 

scheduled  immunization supplemented by vitamins 

given on visits in the barangay health center. 

 

The education component shows that the child must 

attend 85% of the required classes to continue to 

receive the benefits of the program. 

 

A parenting class must also be attended by the 

guardian or the parent yearly. 

 

The final stage is the output part where improvement 

or positive changes are expected from the exiting 

families. (Frugonga, 2015). 

 

Introduced in 2008,  the Philippines’ Pantawid 

Pamilyang Pilipino Program (4P)  has since been 

institutionalized through  Republic Act 11310 with the 

Department of Social Welfare and Development as the 

lead implementing agency.   It has  three main 

components:  health, nutrition and education. 

In the first quarter of 2022, PhP 13trillion cash grants 

was released to the 4Ps beneficiaries, numbering to 

4.1million households. This number is 96.3% of the 

target 4.4million households. 
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The amount is broken down to PhP5,682,156,750.00 is 

for health grants,  PhP3,027,647,500.00 is for 

education grants, and PhP4,658,660,400.00 is for rice 

subsidy. (DSWD Quarterly Report, March 2022). 

 

The budget for this program is appropriated yearly 

within the national budget. 

 

The national budget comes from 1) revenues from both 

tax and non-tax sources; 2) borrowings from both 

domestic and foreign sources; and, 3) withdrawals 

from available cash balances. 

 

The 4P program has been receiving funding and 

support from various loans and borrowings from 

sources outside of the country.  In 2016,  the 

government received $450M in loan from World Bank 

to fund 4P for the years 2016 to 2019,  and another 

$300M in 2020. 

 

Apart from that,  in June 2020,  Asian Development 

Bank also loaned $500M to the country for the same 

program,  that is over and above the existing $200M 

loan granted in April 2020. 

 

Studies show that CCT positively improves 

anthropometry(Leroy et al, 2009).  In the Philippines, 

while health and nutrition for both mother and child 

improved with 4P,  barriers still remain that prevent the 

program from achieving optimal care for mother and 

child. 

 

Education in CCT 

Most research focuses on enrollment and attendance 

when assessing failure or success in the educational 

component of CCT.  This is on the premise that 

long-term poverty will be reduced when one attends 

school. 

 

In the figure below,  Jones 2016  shows a linear model 

on how poverty reduction is achieved through formal 

schooling with the help of CCT. 

 

CCT pushes children forward to attend formal 

schooling,  that increases their human capital and 

thereby allows them to have better employment 

prospects.   Which thus helps reduce poverty, on the 

assumption that human capital is strengthed in the 

process. 

 

 
Figure 2. 

The CCT Model for Long-Term Poverty Reduction 

(Jones 2016 as cited in Buchstab, 2021.) 

 

Enrolment rates increased for girls (Maqbool et al, 

2021 ); higher in  urban and higher for girls than boys 

in Indonesian High Schools (Caniago et al, 2021); 

higher enrollment for boys in the BF program 

(Buchstab, 2021).  When it comes to school enrollment 

and attendance, research points upward. 

 

But it is a different story when literacy or achievement 

is talked about. 

 

Literacy is the ability to read and write, while 

achievement is how one achieves a goal.  Little 

attention is given to these two indicators or how it is 

co-equal with other components of 4P. 

 

Aranas et al (2021) states that in school, beneficiaries 

satisfactorily fulfill their school requirements. 

 

Buchstab (2021) on the other hand, says that BF 

recipient and non-recipient are almost on the same 

level when it comes to literacy.  The Philippine 

Statistics Authority reported Basic Literacy at 96.5% 

in 2019, and functional literacy at 91.6%.  With this 

number, of course, is the PISA standing of our 

15-year-old students which is at the very bottom. 

 

IV. DISCUSSION 

 

In the Philippines, CCT program was spinned and 

renamed Pantawid Pamilyang Pilipino program (4P). 

In 2020,  the 4P is the 4th largest CCT program in the 

world.  Covering all the regions in the 

country.  Grantees with the highest number are female 

with 85%, with male at 15%. 

 

On top of the health and nutrition benefits,  elementary 

students receive Php300 monthly allowance, junior 

high schoolers receive Php 500 monthly and Php700 

monthly allowance for the senior high schoolers. 

With the pandemic,  an additional amount was given 

for the rice subsidy.  Still to many beneficiaries the 

amount is not enough and are asking for the allowance 

to be increased a little bit more. 

 

The process to be included in the 4P is meticulous.  

After getting into the target Barangay through the 

Proxy Means Test, each candidate-family is 

interviewed for further assessment. 

 

Even the monitoring system for compliance is in place.  

A city link officer is the government-officer assigned 

to monitor barangays. 

 

Each barangay will have a parent-leader assigned to a 

group of parent-beneficiaries  and will be the 

disseminate information and ensure that all requisites 

will be observed religously before the moneys are 

deposited in the beneficiaries cash card. 

 

Each family may have up to 3 child-beneficiaries in the 

system.   The child-beneficiary will exit the program 

upon completion of Grade 12. 
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There are two contrasting insights about this program. 

 

From an economic point of view,  it is a mechanism to 

reduce inequality and raise the human development 

index of  a country.  In other words,  economic 

progress.   And to achieve this, every child from birth 

unto his growing up years must be taken cared of 

through the 4P.  So that when the time is ripe, the 

exited beneficiary will have the proper tool be a nation 

builder. 

 

On the other hand,  there is also the view that instead of 

developing human capital,   the 4P is actually raising a 

population of mendicants who are always dependent 

on the government. Proponents of the program, had 

belied and debunked this theory.  Yet it persists. 

 

While studies show that there are positive effects in the 

use of 4P and other CCT programs,  the impact is not 

sustained, a “one-time effect” (Buchstab, 2021).   So 

the positive effects are superficial, not meaningful 

enough to effect a long-term change in the mindset or 

views of the recipients and their families. 

 

This is also true for the Pakistani families who 

“...would stop send their girls to school if the 

government stopped the incentive program as they are 

not financially strong to bear the cost of school of their 

daughters.” (Maqbool et al, 2022).  Which means, that 

despite the infusion of government funds, families will 

do without education, if it means shelling out money 

from their own pockets.  Education remains a low 

priority in the lives of the families. 

 

This shows that education has not impacted 

meaningfully in their lives. 

 

So what will happen after the beneficiaries exit the 

program?  They will be  going  back to their previous 

lives.  With that, the aspirations of the government for 

raising nation-builders go down the drain too. 

 

Why is this so,  and how can we ensure that the 

government’s hard-earned infused money will 

equitably help in the development of the country? Are 

we then resigned to Buchstab’s melancholy that CCT 

has little impact on educational outcomes? 

 

An excerpt of the question and answer with the 4P 

guardians and recipients give a purview of their 

thought when it comes to the program : 

 

Excerpt:Guardians/Parents Q&A 
QUESTION#1 :  Paano nakatulong ang 4P sa 

pag-aaral ng inyong anak(apo)? 

Three mothers and 2 grandmothers  sat for the 

interview and gave almost the same answers.   All 

answered that the money given to their children were 

allotted for the school needs of their children.  School 

uniform, shoes, supplies and projects.  Except for the 

grandmothers, who gave all the money to their 

grandchildren upon remittance,  the mothers handled 

the money,  and gave as needed to their daughters. 

 

Indeed they say that given their situation,  being a 4P 

beneficiary helps their school-aged child and their 

family as a whole.   They say that it takes away their 

worry on where to get the money for their children’s 

school needs, and even beyond that. 

 

QUESTION#2 :  Paano pa ninyo naiisip mapabuti ang 

4P? 

All answered that the money must be raised from the 

current amount because of the rising costs of goods and 

other items,  it seems to them that the money being 

given by the goverment is slowly losing value.  Raising 

the amount will atleast give a bit more for some 

household expenses too. 

 

QUESTION#3 :  Paano ninyo nakikita ang inyong mga 

anak(apo) pagkatapos ng 4P? 

The mothers said that they hoped that their daughters 

can continue with their studies.   The operational word 

is can,  because as one mother said it will be hard for 

them to put their children to higher education if it will 

not be shouldered by someone else, the government. 

 

A grandmother shared that her granddaughter(apo) is 

now pregnant right after exiting from the 4P. 

 

A mother also said that,  a son who exited from 4P is 

now out-of-school because they could not afford the 

tuition.  Asked if he applied for a scholarship, the 

mother said that, the son is not that smart so he did not 

even try to get one. 

 

Excerpt:Students Q&A 

QUESTION#1 :  Paano nakatulong ang 4P sa 

pag-aaral ng inyo? 

Of the 4 students interviewed,  all were girls.  Three 

are in the 6th grade, one in the 8th grade. All four dons 

the same bangs-hairstyle, and wore denim 

short-shorts.  They answered in the presence of their 

mothers/grandmothers, and were sometimes coached. 

 

For this question,  the guardians automatically 

volunteered the answer,  with the girls nodding in 

approval with a timid “opo” to signify oneness with 

their guardians’ answers. 

 

Pressed a bit more to see if they see the benefit of being 

in the program,  a girl said that she can go to school 

now without worrying the money for her food, projects 

and other school supplies. 

 

QUESTION#2 :  Paano pa ninyo naiisip mapabuti ang 

4P? 

“Wala naman  po” was the courteous answer.  One girl, 

smiled sheepishly, bit her lips and shook her head to 

tell, she had nothing to say. 
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Another girl said that the 4P is as good as it is and 

could not see any other way on how and what to 

improve on it. 

 

QUESTION#3 :  Paano ninyo nakikita ang inyong 

sarili pagkatapos ng 4P? 

One answered, she is going to try to be a teacher.  And 

the grade 6 students at the time of the interview were 

not thinking of the future just yet, thus they have no 

idea what they want or will be when they exit the 

program. 

 

For the interviewed guardians and 

recipients,  education is a rite of passage.  It is just 

going through the motions, without deeply thinking of 

the implications of why it is being done.  When asked 

if other academic programs are introduced, given or 

asked of them.  They answered on the negative,  and 

even said that doing that will be “unfair” and 

“discrimination.” 

 

A parent shared that most children in the 4p are not 

even that smart so if there will be grade requirements,  

it will be hard for the students to keep up. 

 

In their being part of the 4P,  little thought is given on 

how to “give back” to the community that is helping 

them now.  Or how they can really step up after the 

benefits stop coming. 

 

If we are not asking our 4P beneficiaries to exert a little 

more effort, maybe not in academics, but in other areas 

- art, athletics or vocational,  it seems like that we are 

not really investing in development. Aranas et al 

(2021), on the other hand,  suggests to raise the 

education achievement of the beneficiaries. 

The government must create “...a more empowering 

policy” to help them become active thinkers, not 

passive recipients. 

Raise the bar for the beneficiaries, it is not enough that 

they are attending classes, they should also be 

excelling whether in sports, arts or 

academics.   Teachers in Pakistan suggest that “stipend 

be given to poor but brilliant students” (Magbool et al, 

2022).   There should be some way to assess the perfect 

fit for the beneficiaries. 

 

V. CONCLUSION 

 

Government exists to extend help and support to  the 

most needy in society.   The 4P as an instrument for 

that help and support is laudable,   bearing in mind that 

at some point,  it is the only thing that will help the 

people.  Also, taking note that the help must be 

sustainable and just a lurch that will power-up and 

launch the people, not to make them dependent all the 

time. 

“Pantawid” to get them through the most difficult 

times, not crutch to depend on forever. 

Strengthening the education component of the 4P will 

be beneficial to this end.  Strategizing and planning 

ahead of what programs will best suit each beneficiary 

will be ideal. 

Attendance is a part of it, but it should not stop 

there.  The student may be present physically, but 

somewhere else mentally.  Thus, attendance is useless 

and irrelevant. 

Anthropologically,  the child is obliged to go to school, 

go through the motions, and then goes back to the same 

environment that neither encourages or lauds the 

process.   After years in the program,  the child 

graduates.  No longer a student-beneficiary,  he lives 

the same life as his parents,  and will probably be  a 

parent-beneficiary this time. What changed then?  The 

intergenerational bondage persists. 

There has to be a strategy that will truly propel the 

beneficiaries towards improved cognitive 

skills.   There has to be a mechanism to assess, 

re-assess how learning is taking place in the  scheme of 

things.  Education cannot just be an add-on to the 

program, in other words,  the government must put 

value on education in the 4P. 

And it does not have to be in academics all the 

time.  There are other areas where the 4Ps beneficiaries, 

their guardians and their teachers can explore - Arts, 

Athletics, Vocational. 

Beneficiaries and guardians are quick to say “unfair” 

and “discrimination” when asked to add extra work or 

effort in their studies.  But is it asking too much?   Are 

we raising nation-builders or entitled citizens? It is 

worth asking what the mindset of the beneficiaries 

have - before, during and after the program.  And 

maybe,  policy makers would be able to determine the 

kind of success this program is really making. 

The question really is,  how can 4P be used to also 

assure  the education being given is of good quality and 

will help break chronic poverty among the 

beneficiaries so they can truly help in nation building 

in the future, so development can truly happen?   In 

other words,  how can education play a more 

transformative role in the 4P  so that the money, effort 

and time will truly be called educational investments? 

 

RECOMMENDATIONS 

 

At some point,  the government is the only help people 

will have,  so extending a helping hand is the way to 

go.  But this helping hand, will have to go a bit further 

so it can truly help and make meaningful change. 

 

While at it,  governments must make 4P really work 

for the education of the child.  Do have a proper 

program that will help propel the students forward, not 

only now,  but even after their beneficiary days are 

over.  Without proper tools,  there is no assurance that 

the child’s cognitive skills improved in a way that will 

really help prepare for a future.  A strategy must be in 

place or craft help the child learn better. 
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Thereby,  if the intention is to use 4P for development 

of  human resources and the country in the next few 

years, it would be helpful if steps are taken in to 

making the educational component in 4P really work 

for the improvement of human capital, to wit; 

 

1. Strengthening of literacy rates by introducing 

programs specifically to build and boost the 

beneficiaries cognitive skills.   It is not asking the 

beneficiaries to be number one in class, but to put 

a little more effort into learning.  A system that 

will assess-bolster-reasses the level of literacy of 

the child within the school calendar. 

 

2. Promoting programs that specifically tap the 

innate talents and skills of the beneficiaries.  

Everyone is good at something.  Every child 

definitely has a talent or skill within him.  

Academics is not the only way to go.  Test and 

retest, observe and interview to be able to 

determine the strength of the child.  And then put 

the child in a program that best fits him and that 

will continue to nurture the strength in him. 

 

3. Assigning programs, projects and activities that 

will push the beneficiaries to strive, aspire and 

help the community.    Age-appropriate 

community activities may help the child see 

himself as an active community member and 

leader.   The beneficiary must, at a young age, 

realize the role waiting for him in the future. 

 

4. Purposive mentoring program to deepen the 

beneficiaries’ commitment to the program. The 

citylink officer is a figure to monitor compliance 

in the system. Putting someone to watch the 

child-beneficiary grow and mature in the system 

would help the child see the bigger picture and his 

bigger role in the society.  Leaving everything to 

chance is careless, in matters when we want the 

best return of investment, intentionality is the only 

way to go. 
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I. CORPORATE VENTURING 

 

Corporate Venturing (CV) emphasizes the creation of 

new business within or outside the organization 

(Sharma and Chrisman, 1999). Researchers use the 

term Corporate Entrepreneurship (CE) to refer to the 

development and implementation of new ideas in 

organizations (Hornsby et al., 2002) or capture ―the 

sum of a company’s innovation, strategic renewal and 

corporate venturing‖ (Zahra, 1995: 227). As a 

component of CE, Sharma and Chrisman (1999) 

explain the different earlier definitions of CV; 

Biggadike (1979) describes corporate venturing as 

"marketing a product or service that the parent 

company has not previously marketed and that 

requires the parent company to obtain new equipment 

or new people or new knowledge" (p. 104). Taking a 

still different approach, Ellis and Taylor (1987) 

define corporate venturing as "a strategy of 

unrelatedness to present activities, to adopt the 

structure of an independent unit and to involve a 

process of assembling and configuring novel 

resources" (p. 528). Sharma and Christiansen (1999) 

and Hill et al. (2009) developed the accepted 

definition of CV as a well-established corporation 

that create a new internal venture division (―arm‖ that 

invests, for either financial of strategic purposes, in 

new innovative ventures, i.e. startups. Narayanan et 

al. (2013) suggests that CV differs from two other 

dimensions of CE (innovation and renewal) primarily 

by its focus on the various steps and processes 

associated with creating new businesses and 

integrating them into the firm’s overall business 

portfolio. Furthermore, Gaba et al. (2011) suggest 

that Corporate venturing (CV) is defined as a process 

of entrepreneurial effort that leads to creating new 

ventures within or outside established corporate 

organizations. Markham et al. (2005) more 

specifically CV can be defined as a ―strategic 

mechanism to attract, qualify, and monetize value 

from assets that originate externally and/or are 

beyond a clear fit with the organization’s existing 

strategic focus.  Gaba et al. (2011) document that 

corporate venture capital is increasingly viewed as an 

important mechanism for external R&D that can help 

fuel innovation, growth, and strategic renewal 

opportunities for established firms. Battistini et al. 

(2013) similarly suggest that corporate venturing is 

one of the fastest-growing strategies for remodeling 

the closed, linear approach to corporate innovation 

into an open, collaborative model with new research 

and development partners. Corporate venturing 

entails the origination, financing, and development of 

new business ventures. According to Anokhin et al. 

(2011) many incumbent corporations make equity 

investments in young technological start-ups to 

enhance their innovation effectiveness, and the great 

majority syndicate at least some of their investments 

with other incumbents.  

 

The table below is an overview over the earlier 

definitions of corporate venturing: 

 

 
 

Narayanan et al. (2013) have more on the later 

definitions of CV and define CV as ―CV is the set of 

organizational systems, processes and practices that 

focus on creating businesses in existing or new fields, 

markets or industries—using internal and external 

means.‖ Battistini et al. (2013) similarly claim that 

corporate venturing entails the origination, financing, 

and development of new business ventures. Driven 

largely by the need to enhance in- house research and 

development capability, venturing allows large, 

established corporations to identify and capture the 

strategic value of emerging technology and 

entrepreneurial ventures (Dushnitsky and Lenox 

2005; Napp and Minshall 2011; Sahaym, Steensma, 

and Barden 2010). 
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II. EXTERNAL CORPORATE VENTURING 

 

Sharma and Chrisman (1999) express that External 

corporate venturing refers to corporate venturing 

activities that result in the creation of semi-

autonomous or autonomous organizational entities 

that reside out- side the existing organizational 

domain. Reimsbach and Hauschild (2012) explain 

that external CV can take the form of joint ventures 

or spinoffs, but the most important and prominent 

example is corporate venture capital (CVC). 

Reimsbach and Hauschild (2012) further state that 

CVC comprises all constructs where an established 

corporation, as the sole investor or via syndicated 

investments (Anokhin et al. 2011), makes a 

temporary (minority) equity investment in young, 

innovative startup companies (Dushnitsky and Lenox 

2005, 2006). Miles and Covin (2002) suggest that 

direct external venturing takes place when, without 

using a dedicated new venture fund, a corporation 

acquires or purchases equity in an external 

entrepreneurial firm, often with the objective of 

facilitating the transfer of new technology, resources, 

capabilities between the business entities. Narayanan 

et al. (2013) further state that Internal means typically 

include innovation and new business incubation. 

External means usually include licensing, joint 

venturing, acquisitions, and corporate venture capital 

(CVC). Narayanan et al. (2013)’s proposed definition 

captures recent writings on the topic (e.g., Gompers 

and Lerner, 2000; Maula, 2001; Keil, 2000, 2004; 

Keil et al., 2008). Wadhwa and Kotha (2006) further 

the discussion with a definition of corporate venture 

capital; CVC investments are defined as external 

equity investments made by established firms in 

privately held entrepreneurial start-ups (Gompers & 

Lerner, 1998).  Miles and Covin (2002) further 

propose that in indirect-external corporate venturing 

the corporation invests in a venture capital fund that 

targets external ventures in specific industries or 

technology sectors. There are at least two common 

variants of this form of venturing. The venture capital 

fund may originate outside the corporation and be 

managed by persons who are not corporate 

employees. 

 

The table below compares direct and indirect external CV: 

 
 

III. CORPORATE VENTURING VS. VENTURE 

CAPITAL 

 

According to Hill et al. (2009), a VC firm is typically, 

a group of professional investment managers form a 

general partnership (GP) and seek investment 

resources from institutional investors (limited 

partners or LPs) in order to create a new, fixed-term 

VC fund. This is invested in exceptional, new, or 

young companies with promising (albeit unproven 

and thus risky) opportunities, usually related to their 

new knowledge or high- technology assets. Benson 

and Ziedonis (2009) state that like independent 

venture capitalists, corporate investors often seek 

financial returns through exit events such as initial 

public offerings and sales of portfolio companies to 

third parties (Gompers and Lerner 2000). Benson and 

Ziedonis (2009) further state, CVC units are 

fundamentally different from VC firms in that they 

are each created and controlled by a single, large 

firm. In surveys, managers of CVC programs 

consistently rank ―exposure to new technologies and 

markets‖ as a top objective for their programs (Alter 

and Buchsbaum 2000, Siegel et al. 1988, Yost and 

Devlin 1993). The general claim is that, by engaging 

in CVC activities, established firms gain superior 

information about technological bets placed by 

venture capitalists and entrepreneurs and are better 

able to monitor the outcomes of their external 

projects. Reimsbach and Hauschild (2012) suggest 

that the fact that CVC efforts are dominated by 

strategic objectives is the main difference between 

CVC and traditional venture capital. 
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IV. CORPORATE VENTURING TARGET 

FIRMS 

 

Vrande et al. (2011) suggest that CVC investments 

are targeted at young, entrepreneurial ventures that 

are generally regarded as an important source of 

innovative ideas. Benson et al. (2009) further state 

that startups are important sources of new 

technologies for established firms in the IT sector and 

they also are frequent targets of acquisition. 

According to Vrande et al. (2011) getting access to 

these emerging technologies provides the investing 

firm with a viable source of competitive advantage, 

leading to increased innovation performance. 

However, most established, innovative firms do not 

limit their sourcing strategies to one mode in 

particular. Rather, they invest in a portfolio of 

technology-sourcing partnerships. Puranam et al. 

(2009) similarly suggest that target firms are easier to 

integrate into the acquirer’s operations when more 

―common ground‖ exists between the two 

organizations. 

 

(This is also shown as most CVC investments are in a related industry) 

 

 
 

Gompers and Paul (2002) state that the overwhelming 

majority of startup targets in their sample (85%) are 

privately owned when acquired. One-third (32%) of 

the startups were acquired in the height of the 

technology bubble (1999–2000). The remaining 

acquisitions were divided between the post- boom 

(27%) and pre-boom (41%) periods. Although Coff 

(1999) and Shen and Reuer (2005) argue that an IPO 

reduces the uncertainty around the value of a 

potential acquisition, these lower returns nonetheless 

suggest that firms that delay an acquisition until a 

target has gone public may ―pay a price‖ in terms of 

increased acquisition premiums according to Benson 

et al. (2009). 

 

V. CORPORATE VENTURING PRIORITIES/ 

REASON 

 

Kang et al. (2014) state that corporate investors 

enhance the market values of their portfolio firms* 

through providing complementary assets and 

commercialization capacities. 

 

i. Success Rates: 

According to Gompers (2002), in more than 30,000 

investments into entrepreneurial firms by venture 

capital organizations of all types, corporate efforts 

appear to be at least as successful as those backed by 

independent venture organizations (using such 

criteria as the probability of a portfolio firm’s going 

public). Kang et al (2014) further suggest that 

corporate investors have the ability to select 

promising portfolio firms and provide positive signals 

to other stakeholders about their quality, thereby 

enhancing the market values of these firms. In their 

investment activities, corporate investors are able to 

access and observe novel technologies by identifying, 

evaluating, selecting, and monitoring external 

technologies being developed by portfolio firms. This 

process consequently helps corporate investors 

redirect and guide their internal R&D activities 

through various types of research collaborations with 
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their portfolio firms and thus to enhance technology 

spillovers originating from the portfolio firms. 

 

ii. Returns for Corporate Investor and Capital 

Gains: 

Kang et al. (2014) assert that the increase in the 

market values of portfolio firms yields greater capital 

gains to corporate investors. Narayanan et al. (2009) 

further claim that the relationship of CVs to their 

parents can significantly influence the corporate 

parent’s financial gains. At the parent level, some 

research has shown that entrepreneurial activities 

generate economic benefits for the parent corporation 

and improve its market performance (e.g., Antoncic 

and Hisrich, 2001; Garud et al., 2002; Matsuno et al., 

2002; Zahra, 1995, 1996; Zahra and Covin, 1995). 

Benson et al. (2009) express that investing firms will 

be more aware of technological ―bets‖ being placed, 

including potential substitute technologies. As 

established firms gain exposure to projects underway 

at startups, they also gain experience evaluating and 

valuing emerging technologies. According to Kang et 

al. (2014) corporate investors can also expect greater 

capital gains since subsequent collaborative R&D 

activities will tend to enhance the market values of 

portfolio firms, resulting in a positive relationship 

between technology spillovers and capital gains. 

Hence, we would expect technology spillovers to be 

positively related to capital gains in the CVC context. 

This positive relationship can be understood in terms 

of the mutual benefits created by CVC investments 

between corporate investors and portfolio firms. 

Additionally, Benson et al. (2009) mention that firms 

with more stable CVC programs earn higher returns 

when acquiring startups than investors with more 

sporadic patterns of investing. According to 

Narayanan et al. (2009), CVs, in particular, often 

yield several strategic benefits that include: learning, 

successful integration of a company’s operations, 

improved responsiveness, and successful standard 

setting (e.g., Birkinshaw, 1997). Dushnitsky et al. 

(2006) claim the contribution of corporate venture 

capital investment is strongest when it is focused on 

attaining a window on technology rather than a purely 

narrow return on investment.  

 

 
 

The illustration below shows how CV creates value 

for the investing corporations relating to different 

strategic objectives. 

iii. Stock Price Effects  

Dushnitsky and Lenox (2006) express that firms that 

pursue corporate venture capital experience more 

value creation, compared to firms who do not. 

Moreover, among those firms who invest corporate 

venture capital, we find that greater CVC investment 

increases firm value. In other words, increases in firm 

value are associated not only with the existence of 

CVC effort but also with the magnitude of the 

investment. Markham et al. (2005) further that 

because early-stage companies are not usually cash 

positive, it can impair the corporation’s financial 

ratios and thus lower its stock price (short-term). 

 

VI. CONCLUSION 

 

To summarize, the literature shows that CV activities 

have a positive effect on a firm’s short-term 

economic benefits as well as its long-term strategic 

gains. CVC investments, as a strategy for corporate 

investors to access external technologies and as an 

alternative source of financing for portfolio firms, can 

create value for portfolio firms as well as corporate 

investors. These mutual benefits can be significantly 

affected by when (e.g., post-IPO portfolio firms) and 

where (e.g., technologically diversified portfolio 

firms) CVC investments are made. Benson and 

Ziedonis (2005) show that corporate investors are 

relatively ―good acquirers‖ of startups over- all, 

earning positive and significant abnormal returns 

from purchases of startups made outright (i.e., 

without a direct prior venture investment).  However, 

while CVC investments may aid in the identification 

and valuation of entrepreneurial-firm targets, the 

extent to which that information translates into higher 

acquisition returns should simultaneously depend on 

the internal technological competencies of the 

acquirer. CVCs also appear to provide portfolio 

ventures with valuable inputs improving operating 

and stock performance. If innovation performance is 

above aspirations, then the firm is less likely to adopt 

a CVC unit and—if one had previously been 

adopted—more likely to terminate it. This suggests 

that firms with high innovation performance see only 

limited benefits to accessing external sources of 

innovative ideas and technologies. In short, a firm is 

most likely to adopt and sustain a CVC unit when its 

innovation performance is closest to that of its peers. 

Lastly, there is strong evidence that increased 

corporate venture capital investment is associated 

with higher future patent citation levels. 
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Abstract - Sugarcane is a species of tall perennial grass which is mainly used for Sugar production. Sugarcane is also used 

for biofuel production. Cotton is a soft, fluffy fibre that grows in a protective case and is most often spun into yarn or thread 

and used to make a soft, breathable, and durable textile. Sugarcane and Cotton are the two main Kharif crops grown in 

Haryana. Kharif crops are also known as monsoon crops or autumn crops. They are basically grown in the monsoon season 

of the Indian subcontinent and require good rainfall. The research analysis shows how rainfall impacts the yields of 

Sugarcane and Cotton in different districts of Haryana, both of them being Kharif crops. The district wise average annual 

rainfall for 2020 along with the average yield of Sugarcane and Cotton per hectare are taken for analysis from the statistical 

abstract of Haryana. The water requirements of Sugarcane and Cotton are High being Kharif crops, which leads to a major 

impact of rainfall on their production and productivity. The district wise map showing the analysis result helps clearly see 

the impact of a climatic parameter on the yield of crops. The research can be used to monitor the impact that rainfall has on 

the productivity of Sugarcane and Cotton for the farmers to take necessary precautions in case the situation arises when the 

rainfall is too little or too much during the crop's growing and harvesting seasons and for the government to formulate 

necessary policy measures for undesired situations. 
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Abstract - Air is an unavoidable element for survival on this planet. The basic life force upon which all 

existences depend. Over the past few years, pollution of air is creating alarming circumstances over the globe 

specially in highly polluted cities like Delhi, India. This paper details the historical evolution and cause of air 

pollution problem. The policies, current measures and preventative approaches are deeply studied. The study 

identifies the importance and usability of technologies like Artificial Intelligence and Machine Learning in 

combating the problem through air quality forecasting. This helps us propose viable Machine Learning 

approaches for developing a custom air quality forecaster with Delhi region in focus. 

 

Keywords - Air Quality, Air Quality Forecasting, Machine Learning, Delhi Pollution, Preventative Measures 

 

I. INTRODUCTION  

 

The contamination of the most critical resource for 

human survival is a cause of global concern. As much 

as life and sustainability depends on air, its pollution 

is evident, unavoidable and critical problem requiring 

urgent attention. Almost the entire globe is engulfed 

in polluted air at some point but certain nations face a 

more prolonged issue. IQAir AirVisual‟s 2019 report 

listed that, 21 Indian cities constitute of the top 30 

most polluted cities in the world (Anon n.d.).  Air 

pollution is deeply affecting Indians at all levels 

ranging from economic setbacks to the loss of life. 

1.67 million Indian deaths per year and economic 

losses worth 28.8 billion USD is the latest estimate. 

The recent EPIC report states that every minute more 

than 480 million Indians endure harmful air pollution 

levels that leads to asthma in 1 of 3 Indian 

kids(Krishan et al., 2019). 

 

New Delhi, the capital of India is a highly populated 

city due to its rich diversity of industrial, professional 

and political opportunities. 30 million residents of 

Delhi reside in the capital for livelihood but are 

forcibly made to inhale poisonous air on a regular 

basis. The city infamously gained the title of the „Gas 

Chamber Capital‟ after it recorded 933µg/m³ of PM2.5 

in 2016 where its tolerable limit is 250.4µg/m³ (IQAir 

Monitoring, 2020).With the given scenario, 

controlling the growing menace of air pollution in 

Delhi, India is a crucial need of the hour for policy 

makers. The best solution to handle the situation is to 

put preventative measures in place before the 

condition aggravates and harms the people. 

Forecasting air quality in advance and enforcing a 

structured policy plan to handle the situation is the 

need of the hour. With advancements in ICT, 

technologies such as Artificial Intelligence and 

Machine Learning are predominant providers of 

forecasting frameworks and mechanisms. This study 

aims at providing a thorough meta-analysis of 

problem of air pollution and identifying technical 

frameworks and models from the given literature for 

air quality forecasting. As an after-step of forecasting, 

the research also highlights the preventative action 

plan that can be undertaken by policy makers to 

combat the upcoming deteriorating air quality. 

 

II. META ANALYSIS OF AIR POLLUTION 

CAUSES AND IMPACT 

 

Air pollution in Delhi has a wide range of causes- 

some man made some natural. With 1,482 km2 of 

land, the city faces extreme meteorological conditions 

and low wind movements that keep particles 

suspended in the air stationary(Krishan et al., 2019). 

Air quality averages poor throughout the year but 

worsens a lot in the fall-winter months with fog and 

smoke from neighboring states adding to the menace. 

One of the most predominant causes of winter 

pollution in Delhi is crop burning done in the nearing 

states whose incidences has increased from 18,000 to 

33,000 since 2012(Crop burning, 2021). The constant 

government blame game and non-acceptance of 

alternative methods by farmers is increasing the 

problem year after year. 

 

Another major source of 41% of Delhi‟s air pollution 

is vehicular pollution. The number of vehicles in 

Delhi households quadruples its residents. The past 3 

years have witnessed a 27% growth in privately 

owned vehicles in Delhi from a count of 11.2 million 
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in 2018 (IQAir Monitoring, 2020). Delhi is a hub of 

industrial activity that contribute to 18.6% of its 

annual pollution due to the unrestricted emissions 

especially adjacent to resident enclaves (IQAir 

Monitoring, 2020). Improper combustion of food and 

organic waste also add to the smog particles that 

remain suspended in Delhi‟s air. Construction 

activities that release unwarranted smoke and 

construction particles are carried out across the city at 

all times of the year. Other factors such as 

meteorological elements of wind speed, wind 

direction, atmospheric temperature, pressure, etc. and 

location as well as geographical aspects also impact 

the air quality of Delhi. The Figure 1 below, details 

the major air pollution causes and impacting 

parameters to air quality in the National Capital. 

 

 
 

Figure 1. Pollution sources and impacting parameters on Air 

Quality 

Air pollution exposure has a series of impacts on 

living beings as well as the environment. Although 

evolving research also brings out some potential 

health problems due to air pollution such as attention 

impairment, impact on verbal and non-verbal 

intelligence and decision-making ability(X. Zhang et 

al., 2018). Neuro disorders such as dementia, 

Alzheimer‟s, Parkinson‟s disease, potential 

schizophrenia and sclerosis are a few newer additions 

to the list. Studies have also found air pollution 

exposure to directly impact work efficiency, 

performance and satisfaction thereby leading 

economical setbacks in the industrial functioning of a 

nation.The deadly effects of air pollution can be 

avoided if appropriate advance forecasting measures 

are implemented in place. The next section deals with 

the available alternatives and frameworks in Artificial 

Intelligence to forecast Delhi‟s air quality in advance. 

 

III. ARTIFICIAL INTELLIGENCE 

INITIATIVES IN AQI FORECASTING 

 

Artificial Intelligence (AI) is an umbrella term for 

technologies that are gaining tremendous 

applicability in the era of Industry 4.0. AI 

technologies such as Machine Learning, Deep 

Learning, Fuzzy Networks, Internet of Things, etc. 

are widely used in the arena of forecasting or 

prediction mechanisms. These data-intensive 

technologies have been used since the beginning of 

research in Air Quality forecasting and the Table 1 

below details a comprehensive survey of the same 

identifying the scope in each study that can be 

leveraged to develop a custom air quality forecaster 

for Delhi. 
 

 
Table 1- A survey of AI based Technologies used in forecasting of air quality 
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The next step to developing a custom air quality 

forecaster is having a comprehensive plan of action 

that works preventatively in combating the problem 

of upcoming air pollution. The next section details 

the action plan laid out by regulatory bodies that can 

be brought into action if and when the situation 

worsens.  

 

IV. SUGGESTED CONTROL ACTION IN 

DELHI-NCR 

 

The idea of having global Air Quality Standards and 

regulatory protocols has been in place since a long 

time. Global bodies like the World Health 

Organization (WHO) have been pioneering in issuing 

guidelines and regulations to control air pollution in 

the mass benefit of mankind and environment. 

Following the WHO pathway, United States 

Environmental Protection Agency (USEPA) set the 

National Ambient Air Quality Standards (NAAQs) 

for air pollution (States Environmental Protection 

Agency - Region & Kansas City, 2010). NAAQs deal 

with all six major air pollutant‟s standard 

concentrations in detail. Similar guidelines were 

issued in Europe by the European Union (EU) for its 

27 member states in the year 2008 (Kuklinska et al., 

n.d.). One of the first attempts by the Indian 

government against the fight in air pollution was the 

Air Prevention and Control of Pollution Act of 1981, 

amended 1987 (IQAir Monitoring, 2020). As the 

situation of air pollution became alarming in the 

National Capital, the government has rolled out a 

directed National Clean Air Programme in 2019 

(Ganguly et al., 2020). The program aims at reducing 

the capital‟s most hazardous air pollutant Particulate 

Matter with diameters 2.5μm (PM2.5) concentration 

by up to 25-30% by 2024.The government is working 

on evolving the crisis management strategy in two 

parts- curative and preventative. Action plans under 

both these heads are discussed in the sub-sections 

below. 

 

4.1 CURATIVE MEASURES 

 

Curative measures are for combating the events of air 

pollution after they take place each year. Main action 

points under this strategy are as follows(H. Zhang et 

al., 2016)- 

 

1. Authorities ordered converting 1500 coal 

furnaces into clean fuels and retiring 23,000 old 

automobiles for fuel quality improvement. For 

improving fuel quality, public transportation 

promotion and alternative-fuel and advanced 

vehicles usage and increasing green coverage of 

100 km2was suggested on Dec 7, 2021. 

2. Under the Delhi air pollution crackdown in 2021, 

1882 diesel cars older than 10 years and petrol 

cars older than 15 years were impounded in 20. 

3. 14 Anti-smog guns that can throw fine mist up to 

70 to 100 meters were on-grounded by DMRC to 

combat air pollution. One ASG is considered 

adequate for covering an area up to 20,000 

square meters. 

4. Delhi government deployed 114 water tankers to 

settle dust after Diwali 2021. Also 92 

construction sites were sealed across the national 

capital for violating pollution-related protocols. 

5. Government banned fire crackers and later 

production factories to disobeyed lightening of 

crackers in the festivals. 

 

4.2 PREVENTATIVE MEASURES 

 

A safer strategy is to implement pre-planned action 

items so that the condition of worsening of air quality 

can be avoided altogether. This causes least harm to 

the environment, sensitive groups and lifts the 

pressure to cater to the situation in fire fighting mode. 

Certain preventative measures that have been 

implemented in place for this concern in Delhi NCR 

are listed below(Aravalli Green Wall, 2019)- 

1. With the arrival of the fall season, central 

government has been the Graded Action 

Response Plan (GARP) and pre-GARP measures 

since 2017. The plan has a step-wise 

implementation detail for the gradually 

worsening air quality. 

2. The central government has also a detailed list of 

Action Points to be implemented along with 

GARP. These include hourly monitoring of fuel 

consumption, closing educational institutions, 

banning trucks from neighboring regions, 

constituting Enforcement Task Force and 

banning construction activities in Delhi. 

3. A recent green initiative was implemented by 

planning the construction the Green Wall of 

Aravalli that is a 1600 kilometers long wall along 

the Aravalli corridor of Gujrat to Delhi with 1.35 

billion trees to be planted to combat air pollution 

in Northern India.  

4. For accelerating the on-ground implementation 

of air pollution control efforts, the Indian 

Institute of Technology (IIT) Bombay has 

collaborated with McKelvey School of 

Engineering, Washington University in St. Louis 

and launched the Aerosol and Air Quality 

Research Facility. 

5. 150 electric buses were inaugurated in Delhi in 

2022 with 1862 crores budget by state 

government and150 crores by central 

government. 

6. Pollution effects can be curbed by diet 

enrichment with Vitamin A E and C, Omega 

fatty acids or including herbs and spices like 

ginger, turmeric, peppermint, tulsi, cloves and 

cinnamon.Vegetables like coriander leaves, 

drumsticks, parsley can also do the trick and help 

you build a strong immune system. 
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V. FUTURE CHALLENGES AND 

CONCLUSION 

 

For Delhi, despite all regulations the ground reality 

lies grim. As of 2022, the Supreme Court of India 

expressed its concern over the air pollution situation 

of Delhi and stated that despite all efforts, the ground 

result in controlling air pollution still remains a big 

zero (Supreme Court, Air Pollution 2022).Many 

challenges lie in the path of effectively combating 

Delhi‟s air pollution problem that we have identified 

after a series of directed interviews of a team of IIT 

Delhi working with CPCB. IIT Goa and CPCB are 

still developing precise air quality forecasting tools 

by venturing into Machine Learning technologies.The 

most prominent air pollutant is Particulate Matter 

(PM), which dominates health impacts at the levels 

observed in Delhi and exerts further amenity and 

economic reductions through reduced visibility. New 

and precise sensors are required to capture ultra-fine 

Particulate Matter. Recent initiatives have increased 

the coverage and quality of monitoring data in Delhi, 

but optimal strategies to improve air quality require 

detailed understanding of the characteristics, sources, 

formation mechanisms for PM and resulting human 

exposure & health impacts - where substantial 

knowledge gaps exist. Further another challenge is 

defining Airshed for urban cities including Delhi 

which is essential to exactly understand the air quality 

sources and impacts. No work has been done so far in 

this area. Hence as identified from the literature 

survey, the use of Artificial Intelligence-based 

techniques along with a sound preventative measures 

action plan with supervised implementation is the 

need of the hour. 
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