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ABSTRACT

This study investigates the preservative effects of green and black pepper on

N |

11



] L

African soft cheese, focusing on their impact on sensory attributes and bacteri
al counts, specifically Total Viable Bacteria (TVB) and Coliform Bacteria (SS).
African soft cheese, a popular dairy product in West Africa, is prone to rapid sp
oilage due toits high moisture content and lack of effective preservation meth
ods. Green and black pepper, both recognized for their antimicrobial and antio
xidant properties, were tested as natural preservatives. The study involved ap
plying different concentrations (10qg, 20g, 30g) of green and black pepper to ch
eese samples, with a neutral treatment serving as a control. Sensory analysis
was conducted to evaluate the physical appearance, taste, aroma, texture, so
und, and overall acceptance of the treated cheese, using a 5-point Likert scal
e. Bacterial counts were measured on Days 1, 3, and 5. The results showed th
at both green and black pepper significantly reduced bacterial growth, especia
lly at higher concentrations, with green pepper (30g) demonstrating the most
effective preservative impact. Sensory evaluation also revealed that higher co
ncentrations of pepper enhanced the taste, texture, and overall acceptance of
the cheese. These findings suggest that green and black pepper can serve as
effective natural preservatives in African soft cheese, offering a sustainable al

ternative to synthetic preservatives. The study also highlights the potential for
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improving the shelf life and safety of cheese in regions with limited accesstor
efrigeration, thereby reducing food waste and supporting small-scale dairy pro

ducers.

Keywords: African soft cheese, green pepper, black pepper, preservatives, Tot
al Viable Bacteria, Coliform Bacteria, sensory evaluation, shelf life, food safety,

natural preservatives
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CHAPTER ONE
INTRODUCTION

1.1 BACKGROUND

Cheeseis one of the most ancient and versatile dairy products, with a history that dates

back thousands of years. Across the globe, cheese serves as an essential source of prote
in, calcium, and other vital nutrients. Among the different types of cheese, African soft ch
eese, commonly known as wara in West Africa, holds a prominent place in the culinary a
nd nutritional traditions of many African societies. Despite its popularity and nutritional

benefits, African soft cheese faces significant challenges duetoits high perishability. Th
e lack of effective preservation methods, combined with poor storage infrastructure in rur

al areas, contributes to substantial post-harvest losses, food waste, and economic challe
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nges for small-scale producers (Adeyeye et al,, 2020).

Soft cheeses, including African soft cheese, have high moisture content and low acidity,
creating an environment conducive to bacteria growth. This makes them particularly sus
ceptible to spoilage caused by bacteria, yeasts, and molds. The spoilage process not onl
y reduces the sensory quality of the cheese, such as taste, texture, and aroma, but also p
oses potential health risks due to the proliferation of pathogenic microorganisms. Traditi
onal preservation methods, such as salting, smoking, and refrigeration, have been used t
o slow down spoilage. However, these methods have limitations, especially in rural areas

where access to refrigeration and modern storage facilities is limited or non-existent (Olu

wafemi & lbeh, 2021).

To address these challenges, there has been increasing interest in natural preservation m
ethods that are affordable, sustainable, and accessible to low-income communities. Spic
es, which have been used for centuries as food additives, are gaining attention as natura

| preservatives due to their antibacteria and antioxidant properties.

Among these spices, green and black pepper stand out as potential candidates for chees
e preservation. Green pepper, which is the unripe fruit of the Piper nigrum plant, and blac
k pepper, which is the dried, mature fruit of the same plant, are widely known for their culi
nary and medicinal uses. They contain bioactive compounds such as piperine, flavonoid
s, and essential oils that have been shown to inhibit the growth of spoilage microorganis

ms and delay oxidative deterioration in food products (Ravindran, 2017).
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Several studies have highlighted the antibacteria and antioxidant properties of green and
black pepper in various food systems. For instance, Nwachukwu and Ezeh (20217) demo
nstrated that black pepper extracts significantly reduced the bacteria load in meat produ
cts, extending their shelf life while maintaining sensory quality. Similarly, green pepper h
as been reported to exhibit strong antioxidant activity, which helps to prevent lipid oxidati
on and maintain the freshness of dairy products. These findings suggest that incorporati
ng green and black pepper into the production or storage of African soft cheese could be

a viable strategy to enhance its shelf life and safety.

Moreover, the use of natural preservatives like green and black pepper aligns with global
trends promoting the reduction of synthetic additives in food. Synthetic preservatives, w
hile ef fective, have raised concemns about their potential health risks, including allergic re
actions and long-term toxicity. In contrast, natural preservatives are generally regarded a
s safer and more environmentally friendly. They also resonate with consumer preference

s for clean-label products that contain fewer artificial ingredients (Banerjee etal., 2022).

The potential application of green and black pepper in the preservation of African soft ch
eese is particularly relevant in the context of food security and economic development. |
n many parts of Africa, small-scale cheese producers rely on traditional methods that are
labor-intensive and yield products with short shelf lives. Spoilage not only leads to econo
mic losses but also limits the ability of producers to access broader markets. By extendi
ng the shelf life of African soft cheese, natural preservatives like green and black pepper

could help to reduce food waste, improve profitability for producers, and enhance the av
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ailability of nutritious dairy products in local and regional markets (Adeyeye et al,, 2020).

Despite the promising potential of green and black pepper as natural preservatives, resea
rch on their application in traditional African soft cheese is limited. Most studies on the a
ntibacteria and antioxidant properties of these spices have focused on other food syste
ms, such as meats, fermented beverages, and processed dairy products. There is a need
to investigate how green and black pepper interact with the unique characteristics of Afri
can soft cheese, including its high moisture content, mild flavor, and traditional producti
on methods. Understanding these interactions will provide valuable insights into the feas
ibility and effectiveness of using green and black pepper as preservatives in this specific

context.

1.2 STATEMENT OF PROBLEM

African softcheeseis prone to rapid spoilage due to its high water activity and lack of re
frigeration facilities in rural areas. The reliance on synthetic preservatives, although effec
tive, raises concerns about their health implications and availability to low-income consu

mers. Hence, there is a growing need to explore natural and accessible alternatives for pr

eserving soft cheese.

The use of green and black pepper as natural preservatives has not been extensively stu
died in the context of African soft cheese. This knowledge gap limits the adoption of the
se spices as viable preservation agents, which could otherwise improve food security an

d reduce economic losses for small-scale producers.

—
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1.3 OBJECTIVES OF THE STUDY

The main objective of this study is to evaluate the preservation effects of green and blac

k pepper on African soft cheese. The specific objectives are:

1. To determine the antibacteria effects of green and black pepper on the bacteria load o

f African soft cheese.

2. To assess the impact of green and black pepper on the sensory attributes of African s

oft cheese, including taste, texture, and aroma.

3. To evaluate the shelf-life extension of African soft cheese treated with green and black

pepper under ambient storage conditions.

1.4 JUSTIFICATION OF THE STUDY

This study is justified as it seeks to provide a practical and natural solution to the preser
vation challenges of African soft cheese. By evaluating the efficacy of green and black p

epper in extending shelf life, maintaining sensory quality, and enhancing bacteria safety,

the research can benefit small-scale producers, improve food security, and reduce econo
mic losses, aligning with global efforts to promote sustainable and natural food system

5.

1.5 SIGNIFICANCE OF THE STUDY

This study is significant for several reasons:
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1. It explores natural preservation methods, promoting safer and healthier altematives to

synthetic preservatives.

2. The findings can benefit small-scale cheese producers by providing an affordable and

accessible preservation strategy.

3. It contributes to the literature on the application of spices in food preservation, particul

arly in traditional dairy products.
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CHAPTER TWO

LITERATURE REVIEW

2.1 HISTORY OF CHEESE

Cheeseis one of the oldest prepared foods in human history, with its origins dating back
thousands of years. The process of cheese-making is believed to have begun as early as
8000 BCE, coinciding with the domestication of sheep and the advent of dairy farming

(Raviv et al,, 2024). Early cheesemaking was likely discovered accidentally, when milk st
ored in animal stomachs curdled due to the action of rennet, a natural enzyme found int
he stomach lining of young ruminants. This process separated the milk into curds and w

hey, forming the basis of cheese production (Lemoine et al.,, 2024).

Archaeological evidence indicates that cheesemaking was practiced in ancient civilizatio
ns. Murals in Egyptian tombs from around 2000 BCE depict cheese production, highlighti
ng its cultural significance. In 2018, researchers discovered remnants of cheese in ancie
nt Egyptian tombs dating back to approximately 1200 BCE, further demonstrating its lon

g-standing role in human diets (Ahmed et al., 2018).

Recent discoveries in China have pushed the history of cheese even further back. In 202
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4, preserved remnants of cheese were found in the Xiaohe Cemetery in Xinjiang, China, d
ating to around 1615 BCE. These findings offer insights into early fermentation techniqu

es and dietary practices in ancient societies (Raviv et al,, 2024).

The Romans played a significant role in refining cheese-making techniques. They develo
ped new methods for aging and flavoring cheese, spreading the craft throughout their e
mpire. Cheesemaking traditions flourished in medieval Europe, particularly in monasterie
s, where monks perfected techniques and created many iconic cheese varieties, such as

Parmesan and Gouda (Hansen, 2023).

The Industrial Revolution marked a turning point in cheese production, introducing mass
production and standardiz ation. Innovations in dairy science and technology led to more
efficient cheese-making processes, enabling large-scale production to meet growing dem
and. Despite industrialization, traditional artisan cheese-making practices have persisted
and experienced a resurgence in recent decades due to consumer interest in unique and |

ocally crafted products (Banerjee et al., 2022).

Today, cheese is a global culinary staple, with thousands of varieties influenced by regio
nal climates, cultures, and techniques. Its evolution over millennia reflects human ingenu
ity in food preservation and culinary innovation. Modem cheesemakers continue to explo
re new techniques and flavor profiles, ensuring the continued relevance of this ancient fo

od in contemporary diets (Lemoine et al., 2024).

2.2 PRODUCTION AND PROCESSING OF CHEESE



