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Abstract: The Nigerian tomato industry faces persistent challenges including postharvest losses, poor 

quality control, and reliance on imported tomato products, despite being the second-largest producer in 

Africa. These issues significantly hinder the performance and market competitiveness of locally processed 

tomato products. This study investigates the effect of processing and packaging on the performance of 

tomato products at Tomato Jos Company, Kaduna, with the aim of evaluating how processing temperature, 

processing duration, and packaging materials influence product quality and performance. A quantitative 

research design was adopted, involving a census survey of 321 staff and partner farmers of Tomato Jos 

Company, out of which 287 sample size were used. Data were collected using structured questionnaires 

and analyzed using descriptive and inferential statistics, particularly regression analysis via SPSS 

software. The findings revealed that processing temperature, processing time, and packaging materials had 

strong, statistically significant positive effects on tomato product quality. Specifically, regression results 

showed high R-square values above 0.80 and p-values less than 0.05 for each hypothesis tested. This 

confirms that processing and packaging methods significantly contribute to shelf life, consumer 

satisfaction, and product marketability. The study therefore concludes that the performance of tomato 

products is strongly influenced by production practices, particularly the conditions under which they are 

processed and packaged. Consequently, it was recommended that the company should standardize optimal 

processing temperatures, monitor and adjust processing durations, invest in high-quality, sustainable 

packaging materials, and implement training programs and quality assurance systems.  
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INTRODUCTION 

 

Agriculture stands as the main growth lever in Africa, contributing nearly 25% to the continent’s 

GDP and 60% to total employment, the resource-rich status and the great potential it possesses 

https://www.eajournals.org/


International Journal of Business and Management Review, 13(7), 20-42, 2025 

                                                    Print ISSN: 2052-6393(Print)  

                                                      Online ISSN: 2052-6407(Online)   

Website: https://www.eajournals.org/ 

                          Publication of the European Centre for Research Training and Development-UK                                                                                                                                                                                     

21 
 

make Africa an ideal land for agricultural development. Indeed, the continent is home to 60% of 

the world’s arable land and crops grown there range from cereals, which make up the bulk of 

cultivated land and the staple diet, to fruit and vegetables, which play a key role in adding value 

to the agricultural sector and changing people’s eating habits. Along with potatoes and onions, 

tomatoes are among the most widely consumed vegetables on the continent, the majority of recipes 

incorporate a tomato base, with some sauces south of the Sahara containing up to 45% tomato 

(Olodo, 2023). Nigeria is a notable example, where the market for tomatoes and tomato – based 

products are and is one of the largest in Afri ca, with annual per capita consumption exceeding 

10kg (Sadler et al., 2023). 

 

With population growth and urbanization, demand has quickly outstripped local supply, providing 

fertile ground for tomato puree imports, FAO estimated that Africa imported almost 520,000 tons 

of tomato puree in 2021, i.e. 15% of the global volume (3.4 million tons), for US$ 500 million 

(Eufic, 2023). West Africa led this segment with US$224 million, followed by North Africa 

(US$165 million) (Tumuluru, 2023). Tomato, is a widely cultivated vegetable crop in Nigeria and has 

significant economic importance for small-scale farmers and commercial producers, Nigeria is estimated to 

produce 4.1 million tons of tomatoes and has been ranked as the 11th largest producing country in 

the world, placing her as the second largest producer in Africa after Egypt (Solabo et al.,2025). 

Unfortunately, the nation continues to struggle with a shortage of essential production inputs, low 

yields, outdated technology, significant Postharvest Losses (PHL), and a lack of infrastructure 

for processing and promotion (Abdulrahman et al.,2025). 

 

There is far more demand for tomatoes and their byproducts than there is supply from nearby 

producers, especially when it is out of season (Saini et al.,2021). There is little question that 

Nigeria, as a country, has a sizable market for tomato harvests that are processed given the nation's 

population of over 200 million, an anticipated annual average economic growth rate over the past 

five years of 3.5 percent, with a population growth rate of 5.7 percent (Behera et al.,2020).  In 

addition to the Nigerian market, the benefit of globalization in the West African economy might 

be used to boost the sale of packaged tomato products there, importing a sizable portion of 

processed tomato products used in Nigeria puts undue strain on the country's foreign exchange 

reserves (Mose et al.,2023).   

 

Food processing includes mechanical, chemical, and thermal methods to process foods to increase 

their palatability and shelf life (Okaiyeto, 2023). Food processing transforms raw ingredients into 

food or other intermediate products, and preservation is the process of handling and treating food 

to control its spoilage by stopping the attack and growth of foodborne diseases causing microbes, 

avoiding oxidation of fats (rancidity), and maintaining the nutritional value, texture, and flavor of 

the food (Tumuluru, 2023). Food processing is any action or procedure that changes the initial 

food or raw materials used to produce food such as crops, water etc. (Cargill et., 2024). This can 

involve one or a combination of processes such as washing, chopping, pasteurizing, freezing, 

fermenting, packaging, heating, milling, extruding, or adding ingredients to foods, for example to 

extend storage life (Nam et., 2023).  
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 Processing can also refer to the transformation of ingredients into food products, for example 

making bread, food processing can take place both at home, out-of-home e.g. in restaurants and 

cafeterias, and at an industrial scale (Songyong, 2024). Food processing is a science-driven 

industry that demands extensive knowledge of chemistry, microbiology, and physical properties 

of various food and agricultural products this requires engineering skills to enable food processing 

and packaging equipment (Udin, 2025). Food processing is one of the oldest industries in the 

world, for as long as humans have produced food, we have needed ways to process it for optimized 

nutrition, longer shelf life, and improved taste (Jain, 2022). Some basic and modern techniques of 

food processing methods such as pulsed crushing and High Pressure Processing (HPP) can be 

found anywhere from an open campfire to an industrial-scale processing facility (Perez et al., 

2022). 

 

The methods used to enclose, preserve, and showcase food products for distribution and 

consumption are referred to as food packaging, techniques like modified atmosphere packaging 

protect food from contamination, physical damage, and environmental variables and increase its 

lifespan (Hitendra, 2024). It also dramatically impacts branding and marketing, influencing 

customer decisions through attractive designs, consumers interact with a product for the first time 

through its packaging the story is housed inside its outer covering (Kassem et al., 2022). The 

technique of packing a product can impact how it appears on store shelves, how long it stays fresh, 

and how much waste it produces, understanding its nuances helps us appreciate the complex 

processes that enable our culinary experiences (Eslami et al., 2023). Food packaging refers to the 

materials and containers that hold, protect, and transport food products, it serves as a key factor in 

maintaining the quality, safety, and shelf life of food (Targanix, 2024). 

 

For businesses in the food industry, particularly wholesalers, distributors, and retailers, choosing 

the right food packaging is crucial, the right packaging ensures food products remain safe, fresh, 

and ready for distribution (Grannakooru &Taoukis, 201). Food packaging plays an essential role 

beyond simply containing food, it serves various critical functions that directly impact the 

product's quality, safety, and marketability (Dalgado et al., 2024). Food packaging is an essential 

part of food marketing that occurs after a food company is done with its research and the processing 

phase of a food item, and then presents the finished products to the consumers in a visually 

distinctive and often appealing form (Geek, 2024). Food packaging refers to ‘the enclosure of food 

products in a wrapped pouch, bag, box, tray, can, bottle or any other packaging material with the 

functions of containment, protection, preservation, communication, utility and performance 

(Ogagavworia, 2024). 

 

Food packaging is of paramount significance to preserve the quality of fresh and processed foods, 

it would be practically impossible for the food processors to distribute food without packaging 

(Dufera, 2023). The several packaging functions include prevention of spoilage and 

contamination, preservation of food quality, physical protection and product information, bring 

convenience, and facilitate transportation as well as distribution (Chinoyerem, 2025). Product 

packaging is critical in the food and beverage manufacturing industry, serving as the first point of 
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contact between a product and its potential consumers, packaging has evolved beyond its 

functional purpose of containing and protecting contents to become a powerful tool that influences 

consumer perceptions, drives brand recognition, and ultimately influences purchasing decisions 

(Greenpeg, 2023). 

 

 In today's highly competitive market, where consumers are constantly bombarded with options, 

the importance of strategic and innovative packaging cannot be overstated (Terrab et al., 2023). 

Food packaging controls the storage environment and creates conditions extending food storage 

and shelf life (Tumuluru, 2023). Packaging is the face of the food and beverage manufacturing 

industry, safeguarding the product while also communicating the essence of the brand it plays an 

important role in molding customer impressions and driving purchasing decisions (Sagu, 2024). It 

plays an important role in molding customer impressions and driving purchasing decisions, from 

guaranteeing product purity to attracting consumers with eye-catching designs, manufacturers 

must aim for sustainable packaging solutions that blend functionality, aesthetics, and 

environmental responsibility as the business evolves (Anicav, 2023). 

 

 Processing and packaging tomato products remarkably impact their quality, nutritional value, and 

shelf life, processing can enhance shelf life and create convenient products, however, it also alters 

the original composition and nutritional value of fresh tomatoes (El-mesery et al.,2024). Packaging 

plays a crucial role in protecting the product during storage and transportation, further influencing 

its final quality (Kubur et al.,2023). There is far more demand for tomatoes and their byproducts 

than there is supply from nearby producers, especially when it is out of season (Abdulrahman et 

al.,2025). In addition to the Nigerian market, the benefit of globalization in the West African 

economy might be used to boost the sale of packaged tomato products there, importing a sizable 

portion of processed tomato products used in Nigeria puts undue strain on the country's foreign 

exchange reserves (Bhardwaj, 2023).   

 

 The global challenge of providing sufficient, safe, and sustainable food to a growing population 

requires continuous food processing and packaging technology advancements (Alhassan 2024). 

With the world’s population projected to exceed 9 billion by 2050, addressing the increasing 

demand for food production and agricultural productivity is more critical than ever (Sagu, 2023). 

To bridge this gap and ensure food security, exploring innovative approaches that enhance the 

efficiency and effectiveness of food processing and packaging is essential (Lightstead, 2023). 

These advancements not only play a crucial role in maintaining food safety and quality but also 

contribute to sustainability efforts by reducing food waste, optimizing resource utilization, and 

preserving the nutritional value of food (Idowu, 2025). By continually pushing the boundaries of 

technology and exploring novel techniques, we can meet the challenges of feeding a growing 

population while safeguarding the environment and ensuring the long-term availability of safe and 

nutritious food (Eslami, 2023). Food processing, preservation, and packaging are important to 

increase food availability for human consumption (Tumuluru, 2023). It is against this backdrop, 

this study investigates the effect of processing and packaging on the performance of tomatoes 

product in Tomato Jos company, Kaduna. 
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The main objective of this study is to establish the effect of processing and packaging on the 

performance of tomatoes product in Tomato Jos company, Kaduna. Other specific objectives 

include evaluating the effect of processing temperature on the performance of tomatoes product, 

the effect of time (processing duration) on the performance of tomatoes product, and the effect of 

packaging material on the performance of tomatoes product in Tomato Jos company, Kaduna. The 

hypotheses of the study were formulated in null forms from the objectives of the study. 

 

H01: Processing temperature has no significant effect on the performance of tomatoes product in 

Tomato Jos company, Kaduna. 

H02: Time (duration of processing) has no significant effect on the performance of tomatoes 

product in Tomato Jos company, Kaduna. 

H03: Packaging material has no significant effect on the performance of tomatoes product in 

Tomato Jos company, Kaduna. 

 

The significance of the study includes, maintaining quality- studies have found that tomatoes 

packaged in EPS trays with PVC wrap and stored under cold storage conditions retained and 

maintained higher titratable acidity compared to unpackaged tomatoes (Dladla et al., 2023). More 

so, the study will contribute to the development of effective strategies that can improve the quality 

and shelf life of tomatoes in Nigeria. The major contributions of this paper are: There are limited 

studies on biodegradable packaging, while there are studies on biodegradable packaging materials 

such as stamped paper (SP) trays, more research is needed to fully understand their effects on 

tomato quality and shelf life. More so, there are insufficient comparison of packaging materials, 

further studies are required to compare the effectiveness of different packaging materials, such as 

SP trays, expandable polystyrene (EPS) trays, and polypropylene (PP), in maintaining tomato 

quality (Dufera, 2024). Furthermore, in the area of storage conditions and packaging interactions, 

more research is needed to understand the interactions between storage conditions (e.g., 

temperature, humidity) and packaging materials on tomato quality (Assassi et al., 2023). 

 

LITERATURE REVIEW 

 

Fruits and vegetables constitute an essential part of the daily diet. The World Health Organization 

recommends a daily minimum adult fruit and vegetable consumption of 400 g, as a globally grown 

vegetable crop, tomato (Lycopersicon esculentum) plays a vital role in people's daily vegetable 

diets, and its global import and export quantities reached 7,458,437 and 7,773,978 tons, 

respectively, in 2020 (Wang et al.,2023). Tomatoes contain numerous antioxidant compounds, 

including carotenoids, ascorbic acid, and phenolic compounds, the most abundant carotenoids are 

lycopene and β-carotene, as the main vitamin in tomatoes, ascorbic acid is also a potent antioxidant 

(Wang et al.,2023). Although polyphenols are present in tomatoes at lower concentrations, 

flavonoids (naringenin and quercetin) and hydroxycinnamic acids (chlorogenic acid and caffeic 

acid) reportedly exhibit considerable antioxidant activity these antioxidant constituents make 

tomatoes important in preventing several peroxidation-related diseases (Wang et al.,2023). 

Approximately 75% of tomatoes in places such as the United States are consumed after being 
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processed into products such as ketchup, sauce, and tomato juice, sterilization and pasteurization 

are the most critical part of tomato juice processing, and they are predominantly applied to 

inactivate microorganisms, thereby extending juice shelf-life (Adeyemi et al.,2023). A 'best before' 

(food quality) or a 'use by' (food safety) date is usually printed on the packaging to indicate the 

shelf-life of food products. Nowadays, consumers and food industries pay more attention to the 

'best before' period, also known as quality-stable shelf-life, of microbial-stable food products 

(Akambi & Oludemi, 2024). 

 

Processed tomato products such as puree, juice, ketchup, and paste are commonly packaged 

in materials such as glass jars, metal cans, and flexible pouches, canned tomatoes use metal 

containers sealed with a crimp for a tight seal, while other options include glass jars and flexible 

pouches (Wendy, 2023). Aseptic packaging, like bags, is also used to maintain quality and shelf 

life glass Jars are suitable for various processed tomato products such as sauces, purees, and 

juices (Cargil & Marta, 2024). Metal cans are commonly used for canned tomatoes, offering a 

durable and long-lasting packaging option, Flexible Pouches are convenient and space-efficient 

packaging option, especially for products such as ketchup and tomato paste (Wendy, 

2023). Aseptic Bags are designed to maintain the quality and shelf life of perishable products, 

offering a modern packaging solution for tomato processors (Hari, 2023).  

 

Temperature control is critical in aseptic tomato paste processing, aseptic processing is vital to the 

food industry, particularly tomato paste production, this process involves sterilizing the tomato 

paste and packaging it in a sterile environment to prevent bacterial growth and increase shelf life 

(Zaiser and Palmquit, 2025). In order to achieve this, the tomato paste is heated to elevated 

temperatures, typically above 212°F (100°C), which can destroy bacteria and other 

microorganisms, however, the precise nature of temperature control is critical in aseptic 

processing, as both overheating and under heating can lead to product spoilage, reduced quality, 

and compromised food safety (Edom, 2024). In aseptic tomato paste processing, the challenge is 

to heat the paste to elevated temperatures without compromising product quality or food safety, if 

the paste is not heated correctly, it can spoil, leading to waste and lost revenue (Fatima et al., 2023). 

Two main technology options for heating are direct steam injection (DSI) or heat exchangers, 

while both options can heat tomato paste, they do so in different ways, Hydro-Thermal’s Solaris 

Hydroheater injects steam directly into the tomato paste through patented diffuser technology, 

producing quick and efficient heating cycles (Geek, 2024). DSI technology provides precise 

temperature control and energy-efficiency operating conditions, a critical element for aseptic 

processing, including its compact design, installing the Solaris helps save valuable floor space 

(Hoogerwerf &Amrouni 2023). In contrast, a heat exchanger transfers heat from a hot fluid to a 

cold fluid, inefficiently and indirectly heating the tomato paste, in addition, heat exchangers often 

have larger footprints and require more maintenance than direct steam injection heaters, creating 

issues with fouling, reduced product efficiency, and increased downtime (Zaiser and Palmquit, 

2025).  
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While both solutions are typically considered for installation, the end user must decide which 

heater is best for their aseptic tomato paste processing needs. The Solaris is often preferred because 

of its precise temperature control, energy efficiency, and compact design (Kuburi et al 2023). 

Tomato sauce-making process using the India company (HRS) automatic tomato processing Plant 

for paste and puree is another modern technology for tomatoes product processing (Harisoft, 

2023). Flume & hydraulic transportation is used to handle fresh tomatoes and further washing with 

chemicals and sorting conveyors are used for removing unripened and damaged tomatoes and other 

unwanted plant remains from the harvest (Harisoft, 2023). The sorted tomatoes are transported 

using a pump and in-line cutter and fed directly in a hot break within a few seconds, tomato pulp 

from hot break is sent to a turbo refiner to separate the seeds, skin, and other waste particles 

(Global, 2022).  

 

Refined tomato juice is pumped to inter-mediate storage tanks and from there to a multi-effect 

evaporator to produce a high-quality paste, this reduction in volume will eventually help in saving 

storage space and reducing packaging and transportation cost (Bhatt et al., 2022). 

These evaporators are specially designed to suit product thermal stability in each stage, these 

stages are controlled by the ‘process recipe’, which has predetermined settings for achieving 

desired final Brix of the paste (De-meo et al., 2022). Concentrated product is transferred by a high-

pressure pump into the HRS Aseptic Sterilizer with fully automated PLC-based controls, this 

system is one of the latest advancements in processing technology and poses to be a hygienic 

solution  (Eslam et al., 2023). Sterilized product is filled in aseptic Bins or bags-in-drums by 

the HRS Aseptic Filler which is a unique product developed by the HRS group, the packed product 

can be stored for up to 24 months depending on its storage conditions (Giancaterino & Jaeger, 

2023). 
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 Conceptual Framework 

                                                        

Temperature (processing) 

 

 

 

 

 

 

 

 

Material (packaging) 
    
Figure 1 Conceptual Framework      
 

Adopted from Weerabahu, (2024) 

 

 

The independent variable was conceptualized as processing and packaging, the proxies of the 

independent variable used were processing temperature, time (processing duration) and packaging 

material and they are all pointing towards the dependent variable tomato products (Weerabahu, 

2024). 

 

Theoretical Review  

The design theory was propounded by Herbert Simeon through his book “The Science of the 

Artificial” in 1969. The place of design theories and principles in creating aesthetically sensible 

agro-products cannot be over emphasized, generally, a package must communicate with or to the 

potential buyer, attract, protect or preserve the product and, most significantly, be aesthetically 

sensible (Garcia, 2025). An aesthetically insensible agro-package will most likely repel rather than 

attract and when repulsion outweighs attraction in persuasion, then a negative buying response or 

behavior is eminent (Grinberg et al., 2022). Of course, necessity or urgent need of a buyer may 

cause the buyer to purchase a product, whether aesthetically attractive or not, however, the same 

may not be said for such products when and if attractive substitute brands or product alternatives 

to choose from do exist (Koch et al., 2022). The success of other functions of agro-product 

packages is dependent on the success of the aesthetic function of the same product packages, for 

example, the whole essence of preserving an agro-product is to keep its usefulness intact until it is 

bought by the end user or consumer, before its expiry date (Kohli et al., 2021).This means that the 

whole purpose of creating a perfect protective package is totally defeated if the product is not sold 

out before its expiry date or before it deteriorates beyond healthy level (Lauten et al., 2023). In a 

similar vein, a product package can only communicate if it succeeds in attracting the attention of 

the consumer to itself, it should be noted that attraction is dependent on the aesthetic quality of the 

product or product-package (Murakawa et al., 2021). In other words, the communication function 

 

 

Quality of 

tomato 

product 

Time (duration of processing)                                                                                                                                                        
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of agro-product packages will fail or diminish if and when the aesthetics function fails, hence, the 

aesthetic quality of agrop-roduct packages can be assumed to be vital to the success of agricultural 

products (Peterson et al., 2022). An agricultural product package should be aesthetically sensible 

especially for optimum economic benefits to the producers or farmers, however, there is more to 

agricultural product packaging than just aesthetics (Qu et al., 2022). Packaging is a 

multidisciplinary process that involves professionals from various fields including graphic design 

(Rajak, 2022). According to Emerg, (2022) skills needed in product packaging include:  

 

1. Mechanical Engineering skills: Professionals are needed to design and fabricate package lines 

and package fabricating equipment; 

2. Electrical Engineering skills: Skillful workers are required for the control of package 

manufacturing equipment filling lines as well as for other electromechanical functions;  

3. Packaging Engineering skills: There are professionals who design and specify package systems, 

testing protocols and other requirements for the package;  

4. Industrial Engineering skill: This is needed to optimize material flow, logistics, and similar 

warehousing functions; 

5. Chemical Engineering skills: This is necessary to design and help formulate new polymers and 

co-polymer systems for more effective barrier properties on flexible packag systems (Rathnakumar 

et al., 2023). For instance, in a research conducted by Sonochem (2023) in which pest penetration 

rate of various packaging materials were tested, the results showed a significant difference in 

permeability with 16.5μm thick cellophane testing highest while polypropylene packages with 

29μm thickness tested lowest in pest permeability (Shams et al., 2023). Hence, chemical engineers 

can help create better agricultural product packages dwelling on the results of researches as 

indicated by (Aran, 2024). 

 6. Marketing Skills: This is required to present the product in the best possible light through the 

package and appropriate persuasive system;  

7. Medical Skills are also needed to help design and test package systems especially the ones 

related to medical and pharmaceuticals products or by-products (Sagu, 23). A major purpose of 

design is to create products, documents, illustrations, publications and, most importantly, product 

packages that possess strong visual impact and hold the attention of consumers or users, so as to 

positively influence their buying behavior (Behera et al., 2022). Thus, this paper posits that 

packaging and packing of local agricultural products for optimized economic value, is best 

achieved with appropriate application of design principles and theories (Okaiye et al., 2023). 

Principles of design include proximity, balance, alignment, contrast, repetition and white space 

(Nam et al., 2023). 
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Figure. 2, Design Theory   Source: Adapted from Garcia, (2025) 

                                                     

Empirical Review 
Delgado-Vargas et al. (2023) investigated the impact of increased temperature on tomato fruit 

quality, with a focus on genotype and developmental stage (Eslam et al., 2023). The objective was 

to understand how elevated temperatures affect physicochemical traits and to identify heat-tolerant 

genotype, the population consisted of three tomato genotypes: a commercial cultivar ("Money 

Maker") and two heat-tolerant lines ("Campeche 40" and "Chapingo F1"(Koch et al., 2023). The 

experiment included fruits exposed to a +3 °C temperature increase at four developmental stages, 

with a controlled experimental sample for each genotype (Sham et al., 2023).  Data were analysed 

using statistical tools to compare traits such as fruit firmness, sugar, acid, vitamin C, and calcium 

content. Findings revealed that heat stress reduced fruit firmness and size but also enhanced acid 

accumulation and altered sugar levels depending on genotype. "Chapingo F1" demonstrated 

greater resilience, a limitation is the focus on a controlled experimental setting, which may not 

fully reflect field conditions (Delgado-Vargas et al., 2023). 

 

Hämäläinen et al. (2023) examined the influence of postharvest light and temperature on tomato 

quality attribute, the study aimed to identify optimal storage conditions to enhance tomato quality, 

the population consisted of tomatoes subjected to various light and temperature treatments, with 

sample sizes not explicitly stated (Fatima et al. 2023). Data analysis involved assessing firmness, 

lycopene concentration, and the total soluble solids to titratable acidity (TSS/TA) ratio, findings 

indicated that higher temperatures decreased firmness and increased lycopene concentration by 

31%. Additionally, a higher TSS/TA ratio, beneficial for flavour, was achieved at higher 

temperatures due to the decrease in titratable acidity (Perez et al. 2022). A limitation of the study 
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is the lack of detailed information on the specific sample sizes and the absence of a control group 

for comparison (Nam et al. 2023). 

 

Dladla & Workneh (2023) investigated the effect of various packaging materials on the quality 

attributes of 'Nema-Netta' tomatoes, the study aimed to identify packaging solutions that minimize 

post-harvest losses, the population comprised tomatoes subjected to different packaging 

treatments, with a sample size of six packaging types (Dladla & Workneh 2023). Data were 

analyzed using statistical methods to assess firmness, weight loss, pH, acidity, and sugar content. 

Findings indicated that tomatoes packaged in expandable polystyrene trays combined with 

polyvinyl chloride wraps and stored under cold conditions maintained superior quality compared 

to other treatments, a limitation of this study is the focus on a single tomato variety, which may 

not represent all cultivars (Hari, 2023). Nnam et al. (2023) evaluated the impact of different 

packaging materials on the quality attributes of processed tomato, the objective was to assess how 

various packaging materials affect the physicochemical properties of processed tomato stored 

under different environmental conditions (Dalgado et al. 2023).  

 

The population consisted of processed tomato samples packed in glass, plastic, and high-density 

polyethylene materials, with each sample stored in either a dark cupboard or exposed to sunlight, 

the sample size was not explicitly stated (Assassi et al. 2023). Data analysis involved measuring 

parameters such as moisture content, total soluble solids, sugar-acid ratio, pH, titratable acidity, 

colour, lycopene, and beta-carotene content, findings indicated that storage period, storage 

environments, and packaging materials significantly affected the evaluated parameters (Idowu, 

2023). Samples stored in dark environments exhibited better quality retention compared to those 

exposed to sunlight, a limitation identified is that the lack of detailed information on the specific 

sample sizes and the absence of a control group for comparison (Behera etal., 2023). 

 

METHODOLOGY 

 

The population of the study was the staff of Jos Tomato company, Kaduna, the sample size was 

three hundred and twenty-one (321) staff including the partner farmers and   census survey was 

used to ensure that all the staff were selected for the study. Well-structured questionnaires were 

used to generate information from the respondents. Three hundred and twenty-one copies of the 

questionnaires were administered to the staff   and there was a successful return rate of two hundred 

and eighty-seven copies (287) which was used for the study. Descriptive statistics will be used to 

analyze, present and interpret the quantitative data collected. The quantitative data will be analyzed 

into descriptive statistics such as frequencies and percentages using Statistical Package for social 

Sciences (SPSS) (Haruna, 2023). The linear relationship between the two continuous variables 

which are the independent variable (processing and packaging) and dependent variable Tomato 

quality will be evaluated using Inferential statistics. Regression analysis will be used to allow the 

researcher determine the direction and extent of the relationship between the two variables. 

(Haruna, 2023). The regression analysis allowed the estimation of the value of the dependent 
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variable with reference to a particular value of an independent variable through regression equation 

in the study (Haruna, 2023).  

 

The following multiple regression model will be used to analyze the effect of processing and 

packaging on the performance of tomatoes product. 

Y= β0 + β1X1 +β2X2 + ∑ 

TQ = βO + β1 APRS + β2 APKJ + ∑ 

Where: Y = Tomatoes quality (Dependent variable); X1, X2 = Aseptic Processing and Aseptic 

Packaging (Independent variables); β0 = Constant or intercept; β1, β2, …, βn…= Regression 

coefficients; ∑ = Error term; X1 = APRS (Aseptic Processing); X2 = APKG (Aseptic Packaging). 

The specific independent variables representing processing and packaging were determined based 

on the literature review. 

 

RESULTS AND DISCUSSSIONS 

 

This section presents the results and findings of the study on the effect of processing and packaging 

on the performance of tomato products at Tomato Jos Company, Kaduna. The data collected 

through well-structured questionnaires administered to 321 staff members and partner farmers 

were analyzed. Out of the total distributed questionnaires, 287 were successfully retrieved and 

used for the analysis. 

 

Data analysis  

The data obtained from the field were analyzed using the Statistical Package for the Social 

Sciences (SPSS). The analysis began with descriptive statistics such as frequency counts and 

percentages to describe the distribution of responses. Inferential statistics, particularly regression 

analysis, were then used to evaluate the effect of processing and packaging (independent variable) 

on tomato product performance (dependent variable). This analysis helped in determining both the 

direction and strength of the relationship between the variables. 

 

Demographic of respondents  

 

Table 4.1 Sex Distribution 

 Frequency Percent 

Valid Male 201 70. 

Female 86 30 

Total 287 100 

Source: Field Survey (2025) 

 

Table 4.1 shows the sex distribution of the respondents, with 201 males (70%) and 86 females 

(30%) out of a total of 287 participants. This indicates a significant gender imbalance, with males 

making up more than two-thirds of the sample population. The implication of this distribution is 

that the findings of the study may reflect a predominantly male perspective, which could limit the 
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generalizability of the results, particularly on issues where gender may influence opinions, 

behaviors, or experiences. Future studies may consider achieving a more balanced gender 

representation for broader applicability. 

 

Table 4.2 Age Distribution 

 Frequency Percent 

Valid Below 30 years 28 9.7 

30-39 years 103 35.9 

40 – 49 years 112 39.0 

50-59 years 44 15.4 

Total 287 100.0 

Source: Field Survey (2025) 

 

Table 4.2 presents the age distribution of respondents, indicating that the majority fall within the 

40–49 years (39.0%) and 30–39 years (35.9%) age brackets, followed by 15.4% aged 50–59 years, 

and only 9.7% below 30 years. This suggests that most respondents are within their prime working 

and decision-making years, implying a mature and experienced demographic. The implication is 

that the data collected likely reflects the views and experiences of older, possibly more established 

individuals, which may affect the relevance of the findings to younger age groups.  

 

Table 4.3 Educational Qualification 
 Frequency Percent 

Valid PRY/SEC 67 23.4 

BA, BSc/HND 161 56.1 

MBA, MA 51 17.8 

Ph.D. 8 2.8 

Total 287 100.0 

Source: Field Survey (2025) 

 

Table 4.3 displays the educational qualifications of respondents, revealing that the majority hold a 

BA, BSc, or HND (56.1%), followed by those with primary or secondary education (23.4%), 

postgraduate degrees such as MBA or MA (17.8%), and a small proportion with Ph.D. 

qualifications (2.8%). This indicates that the sample is largely composed of individuals with 

tertiary education, suggesting a relatively educated population. The implication is that the 

respondents are likely to have the capacity to understand and engage with complex issues, which 

could enhance the reliability of their responses. However, the low representation of those with 

only basic or advanced academic qualifications may limit insights from less-educated or highly 

specialized perspectives. 
 

Table 4.4 Duration in service 
 Frequency Percent 

Valid Below 5 years 70 24.4 

5 – 10 years 156 54.4 

10 years and above 61 21.3 

Total 287 93.2 

Source: Field Survey (2025) 
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Table 4.4 shows the distribution of respondents based on their duration in service, with the majority 

having worked for 5–10 years (54.4%), followed by those with less than 5 years (24.4%), and 

those with over 10 years of experience (21.3%). This indicates that most respondents are mid-level 

professionals with moderate work experience, which may contribute to balanced and informed 

responses based on practical exposure. The implication is that the data likely reflects the 

perspectives of individuals who are well-integrated into their roles but not yet at the highest levels 

of seniority, potentially offering valuable insights into operational and developmental aspects of 

the organization. However, the relatively low number of long-serving staff may limit deeper 

institutional knowledge in the findings. 

 

Table 4.5 Designation 

 Frequency Percent 

Valid Junior Staff 107 37.3 

Middle Level Staff 139 48.4 

Senior Staff 21 7.3 

Other categories of staff 20 7.0 

Total 287 100.0 

Source: Field Survey (2025) 

 

Table 4.5 presents the designation of respondents, showing that the majority are middle-level staff 

(48.4%), followed by junior staff (37.3%), while senior staff and other categories make up 7.3% 

and 7.0% respectively. This distribution suggests that most respondents occupy operational and 

supervisory roles within the organization, positioning them to provide relevant insights into day-

to-day activities and management practices. The implication is that the findings are likely 

grounded in practical, frontline experiences, which can be valuable for assessing organizational 

performance and internal processes. However, the relatively low representation of senior staff may 

limit strategic or policy-level perspectives in the data. 

 

Table 4.6 Descriptive statistics on the effect of processing temperature on the performance 

of tomatoes product in Tomato Jos company, Kaduna 

Items N Mean Std. Deviation 

The quality of tomatoes product is affected by 

processing temperature 

287 3.9024 .92982 

Tomatoes product has ideal processing temperature 287 3.9652 .89998 

The ideal processing temperature for tomatoes 

product should be above 1000C 

287 3.8955 1.01193 

Valid N (listwise) 287   

Source: Field Survey (2025) 

 

The descriptive analysis in Table 4.6 reveals that respondents largely agree on the importance of 

processing temperature in determining the performance of tomato products at Tomato Jos 

Company, Kaduna. The item “The quality of tomatoes product is affected by processing 

temperature” has a high mean score of 3.90, indicating a general agreement among respondents. 

Similarly, the belief that there is an ideal processing temperature is supported with an even higher 
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mean of 3.97, showing strong consensus. Additionally, the perception that the ideal temperature 

should be above 100°C is reflected in a mean of 3.89, though with slightly more varied responses 

as shown by the higher standard deviation of 1.01. These results imply that proper temperature 

control is considered essential by staff and partner farmers for maintaining product quality. 

Therefore, the company should ensure strict adherence to optimal temperature standards during 

processing to improve product consistency, safety, and market acceptance. 

 

Table 4.7 Descriptive statistics on the effect of time (processing duration) on the performance 

of tomatoes product in Tomato Jos company, Kaduna 

Items N Mean Std. Deviation 

The shelf life of tomatoes product is affected by 

processing duration 

287 3.9895 .82141 

Processing duration has a significant impact on the 

quality of tomatoes product 

287 4.0523 .74378 

The quality of tomatoes product deteriorates with 

longer processing duration 

287 3.9826 .85875 

Valid N (listwise) 287   

Source: Field Survey (2025) 

 

The data in Table 4.7 indicate a strong consensus among respondents regarding the influence of 

processing duration on the performance of tomato products at Tomato Jos Company, Kaduna. The 

mean values 3.99 for shelf life, 4.05 for quality impact, and 3.98 for deterioration with longer 

processing time suggest that most staff and partner farmers recognize that how long tomatoes are 

processed directly affects both their shelf life and quality. The relatively low standard deviations 

across the items indicate consistency in these views. The implication is that managing processing 

time is crucial to maintaining product quality and extending shelf life. Excessive processing may 

lead to degradation, while optimal timing can enhance product durability and consumer 

satisfaction. Therefore, the company should develop and implement standard processing duration 

guidelines to ensure product consistency and market competitiveness. 

 

Table 4.8 Descriptive statistics on the effect of packaging material on the performance of 

tomatoes product in Tomato Jos company, Kaduna 

Items N Mean Std. Deviation 

The shelf life of tomatoes product is affected by 

packaging materials 

287 3.9547 .84541 

Packaging materials such as Glass jars, plastic 

containers Cans and pouches are used for packaging 

tomatoes products in your company 

287 4.0244 .78185 

There are differences in tomatoes product quality or 

spoilage rates with different packaging materials 

287 3.9268 .93019 

Valid N (listwise) 287   

Source: Field Survey (2025) 

 

Table 4.8 shows that respondents widely acknowledge the influence of packaging materials on the 

performance of tomato products at Tomato Jos Company, Kaduna. With a mean score of 3.95, 
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most agree that packaging materials impact shelf life, while a slightly higher mean of 4.02 confirms 

that a variety of materials such as glass jars, plastic containers, cans, and pouches are used in the 

company's packaging process. The mean of 3.93 for the statement regarding differences in product 

quality or spoilage across packaging types also reflects general agreement, though with some 

variability as indicated by the standard deviation. These findings imply that the choice of 

packaging material plays a significant role in preserving product quality and minimizing spoilage. 

Therefore, the company should carefully evaluate and select packaging options that offer the best 

protection and longevity for its tomato products to improve market value and reduce losses. 
 

Table 4.9 Descriptive statistics on the Tomatoes Quality (dependent variable) 

Items N Mean Std. Deviation 

There are observed changes in the quality of 

tomatoes  Product at different temperature ranges. 

287 3.8746 .93772 

I have noticed changes in tomatoes product quality 

and customer complaints related to processing 

temperature,  processing duration and packaging 

materials 

287 3.9024 .92982 

Processing temperature, processing duration and 

packaging materials have affected the quality of 

your tomatoes product. 

287 4.0000 .00000 

Valid N (listwise) 287   

Source: Field Survey (2025) 

 

The analysis in Table 4.9 highlights respondents' strong agreement that processing conditions 

directly impact tomato product quality at Tomato Jos Company, Kaduna. The mean score of 3.87 

indicates that changes in temperature influence product quality, while a similar mean of 3.90 

reflects acknowledgment of quality shifts and customer complaints related to temperature, 

duration, and packaging. Notably, the exact mean of 4.00 with zero standard deviation for the last 

item shows unanimous agreement that all three factors processing temperature, duration, and 

packaging materials have affected product quality. The implication is clear: consistent monitoring 

and control of these variables are critical to maintaining high product standards and reducing 

quality-related complaints. The company must prioritize process optimization and quality 

assurance to meet customer expectations and improve product performance in the market. 

 

Hypothesis Testing 

 

H01: Processing temperature has no significant effect on the performance of tomatoes 

product in Tomato Jos company, Kaduna. 

Table 4.10 Model Summary 
Model R R Square Adjusted R Square Std. Error of the Estimate 

     

1 .911a .829 .829 .38474 

 

a. Predictors: (Constant), Processing Temperature  
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Table 4.11 ANOVAa 
Model Sum of Squares df Mean Square F Sig. 

1 Regression 205.081 1 205.081 1385.442 .000b 

Residual 42.187 285 .148   
Total 247.268 286    

a. Dependent Variable: Tomatoes Quality 

b. Predictors: (Constant), Processing Temperature 

 

Table 4.12 Coefficients 

Model 

Unstandardized Coefficients 

Standardized 

Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) .643 .090  7.103 .000 

Processing Temperature .837 .022 .911 37.222 .000 

 

a. Dependent Variable: Tomatoes Quality 

Source: Authors Computation (2025) 

 

The null hypothesis (HO₁) states that processing temperature has no significant effect on tomato 

product performance. However, the regression results in Table 4.10 show a very high R-value of 

0.911 and an R² of 0.829, indicating that approximately 82.9% of the variation in tomato quality 

is explained by processing temperature. Table 4.11 (ANOVA) further supports this with an F-

value of 1385.442 and a significance level (p-value) of 0.000, which is less than the standard alpha 

level of 0.05. Finally, Table 4.12 shows that the coefficient for processing temperature is 

statistically significant (B = 0.837, t = 37.222, p = 0.000). Based on these results, we reject the null 

hypothesis and conclude that processing temperature has a statistically significant and strong 

positive effect on the performance of tomato products in Tomato Jos Company. This implies that 

effective control of processing temperature is essential for maintaining high product quality. 

 

H02: Time (duration of processing) has no significant effect on the performance of tomatoes 

product in Tomato Jos company, Kaduna. 

 
Table 4.13 Model Summary 
Model R R Square Adjusted R Square Std. Error of the Estimate 

1 .911a .830 .829 .33958 

 

a. Predictors: (Constant), Time (Processing Duration) 

 
Table 4.14 ANOVAa 

Model Sum of Squares df Mean Square F Sig. 

1 Regression 160.103 1 160.103 1388.368 .000b 

Residual 32.865 285 .115   

Total 192.969 286    

 
a. Dependent Variable: Tomatoes Quality 

b. Predictors: (Constant), Time (Processing Duration) 

Source: Authors Computation (2025) 
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Table 4.15 Coefficients 

Model 

Unstandardized Coefficients 

Standardized 

Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) -.087 .111  -.781 .436 

Time (Processing Duration) 1.006 .027 .911 37.261 .000 

 

a. Dependent Variable: Tomatoes Quality 

Source: Authors Computation (2025) 

 

To test Hypothesis Two (Ho₂) "Time (duration of processing) has no significant effect on the 

performance of tomato products in Tomato Jos Company, Kaduna". The regression analysis results 

are examined. Table 4.13 reveals a high correlation (R = 0.911) and an R² of 0.830, indicating that 

83% of the variation in tomato product quality is explained by processing duration. In Table 4.14, 

the ANOVA results show an F-value of 1388.368 with a significance level of 0.000, which is 

below the 0.05 threshold, indicating that the model is statistically significant. Table 4.15 further 

confirms this with a standardized beta coefficient of 0.911, a t-value of 37.261, and a p-value of 

0.000, showing that processing duration has a strong and statistically significant positive effect on 

tomato product quality. Therefore, the null hypothesis (Ho₂) is rejected, and it is concluded that 

processing duration significantly affects the performance of tomato products. This implies that 

managing the appropriate duration of processing is essential for improving product quality and 

minimizing spoilage. 

 

H03 Packaging material has no significant effect on the performance of tomatoes product in 

Tomato Jos company, Kaduna. 

 
Table 4.16 Model Summary 

 
Model R R Square Adjusted R Square Std. Error of the Estimate 

1 .901a .812 .811 .36749 

 

a. Predictors: (Constant), Packaging materials  

 

Table 4.17 ANOVAa 
Model Sum of Squares df Mean Square F Sig. 

1 Regression 165.921 1 165.921 1228.574 .000b 

Residual 38.490 285 .135   
Total 204.411 286    

 
a. Dependent Variable: Tomatoes Quality 

b. Predictors: (Constant), Packaging materials  
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Table 4.18 Coefficientsa 

Model 

Unstandardized Coefficients 

Standardized 

Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) .034 .114  .300 .764 

Packaging materials  .974 .028 .901 35.051 .000 

 

a. Dependent Variable: Tomatoes Quality 

Source: Authors Computation (2025) 

 

The model summary in Table 4.16 shows a strong positive relationship between the independent 

variable and the dependent variable, with an R-value of 0.901 and an R Square of 0.812. This 

means that 81.2% of the variation in the dependent variable (likely tomato product quality) is 

explained by the independent variable (though not named here, it may refer to packaging materials 

or another factor, based on context). The Adjusted R Square of 0.811 confirms the model's 

robustness, accounting for the number of predictors used. The standard error of the estimate 

(0.36749) indicates the average distance between the observed values and the predicted values. 

Although the ANOVA in table 4.17 and coefficients tables are not provided here to determine 

statistical significance, the high R and R² values suggest that the independent variable likely has a 

strong and meaningful effect on tomato product performance. Therefore, assuming the significance 

level is below 0.05, we can reasonably reject the null hypothesis and conclude that the independent 

variable has a significant positive effect on the quality of tomato products at Tomato Jos Company. 

 

DISCUSSION OF FINDINGS 

 

Based on the tested hypotheses, the findings of this study confirm that processing temperature, 

processing duration, and packaging materials significantly affect the performance and quality of 

tomato products at Tomato Jos Company, Kaduna. The regression analysis for processing 

temperature revealed a strong positive relationship (R = 0.911, p < 0.05), indicating that 

temperature control during processing plays a critical role in determining the quality of the final 

product. This finding aligns with Delgado-Vargas et al. (2023), who found that increased 

temperature alters physicochemical properties like fruit firmness and acidity depending on 

genotype. Similarly, Hämäläinen et al. (2023) reported that high temperatures increased lycopene 

concentration and affected flavour, confirming that temperature is a key factor in maintaining or 

enhancing certain quality attributes of tomato products. However, unlike these controlled 

experimental studies, the current research is grounded in an operational production setting, which 

strengthens its real-world applicability. 

 

The study also established that processing duration has a statistically significant effect on product 

quality, with a high R Square value (0.830) and significance level below 0.05. This indicates that 

prolonged or inadequate processing times can compromise tomato product quality. This supports 

Hämäläinen et al. (2023), who found that longer exposure to postharvest treatments impacted 

firmness and flavour attributes. Although their study focused on postharvest storage rather than 
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direct processing, the implication remains consistent time is a critical factor in preserving quality. 

The current finding further supports the need for Tomato Jos to optimize its processing time to 

balance safety and quality. Unlike Delgado-Vargas et al. (2023) who focused on developmental 

stages and temperature, this study integrates time as an operational variable, adding depth to the 

existing literature by linking production timelines with product outcomes in a commercial context. 

Lastly, the results showed a strong positive effect of packaging materials on tomato quality, 

aligning with the empirical work of Dladla & Workneh (2023) and Nnam et al. (2023). These 

studies demonstrated that packaging type and storage environment significantly influence quality 

attributes such as firmness, acidity, and lycopene content. Specifically, Dladla & Workneh found 

that polystyrene trays with PVC wraps preserved quality better, while Nnam et al. observed that 

glass and high-density polyethylene maintained processed tomato quality more effectively under 

dark storage. The present study corroborates these results by revealing that staff at Tomato Jos 

recognize the impact of packaging materials on shelf life and spoilage. However, unlike the prior 

studies that used experimental setups, this research reflects practical observations from a 

processing firm, reinforcing the practical importance of selecting appropriate packaging materials 

to minimize post-harvest losses and maintain product integrity. 

 

CONCLUSION AND RECOMMENDATIONS 
 

This paper set out to examine the effect of processing and packaging on the performance of tomato 

products in Tomato Jos Company, Kaduna. The findings concluded that all three processing and 

packaging variables significantly affect the performance of tomato products. Firstly, it was 

observed that processing temperature has a notable influence on the final quality of tomato 

products, supporting the view that temperature control is crucial in preserving freshness, colour, 

taste, and nutritional value. Secondly, the analysis showed a strong positive relationship between 

processing duration and product performance, indicating that insufficient or excessive processing 

time can lead to degradation in product quality, thereby affecting customer satisfaction. Thirdly, 

the results affirmed that the type and quality of packaging materials also have a significant impact 

on the quality and market acceptance of tomato products. Effective packaging not only enhances 

shelf life but also protects the products from spoilage and contamination, especially during 

distribution and storage. 

 

The regression models for each variable showed very high R-squared values (above 0.80), 

signifying that the independent variables explained a large portion of the variation in tomato 

product quality. Additionally, the ANOVA results showed statistically significant relationships (p 

< 0.05) in all the tested hypotheses, leading to the rejection of the null hypotheses and confirmation 

of the alternative that processing temperature, time, and packaging materials significantly affect 

tomato product performance. These findings highlight the importance of investing in proper 

processing protocols and packaging systems as a strategy for maintaining quality and increasing 

customer satisfaction in tomato-based food products. 
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Based on the findings of this research, the following recommendations are made to improve the 

performance of tomato products in Tomato Jos Company, Kaduna: 

 

1. The company should develop and strictly adhere to standard operating procedures for 

temperature control during tomato processing. This will help maintain consistent product 

quality, reduce spoilage, and meet regulatory and consumer standards. 

2. Tomato Jos should regularly evaluate and optimize processing times for each stage of 

production. Proper time management will help in preventing under-processing or over-

processing, both of which can affect texture, colour, and flavour, ultimately influencing 

customer perception and sales. 

3. The company is encouraged to adopt advanced and food-grade packaging materials that 

ensure product integrity, prolong shelf life, and withstand storage and transportation 

conditions. Tamper-evident, biodegradable, and recyclable materials should also be 

considered to improve sustainability and consumer appeal. 
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