
 
 

 

  

 

Effects of Locally Available Ingredients on Haematological 

Composition, Physicochemical Properties, Proximate Analysis 

and Sensory of Broiler Chicken 

 

Nur Nazihah Binti Mat Pozian 

F18A0268 

 

Degree of Bachelor of Applied Science 

(Animal Husbandry Science) With 

Honours 

 

Faculty of Agro-Based Industry 

Universiti Malays Kelantan 

 

 

2021 

FY
P 

FI
AT



I 
 

DECLARATION 

 

I hereby declare that the work embodied in this report of the original research and has not 

been submitted for a higher degree to any universities or institutions. 

 

           Nazihah 
 Signature 

 

Student Name: Nur Nazihah Binti Mat Pozian 

Matrix No: F18A0268 

Date: 17 February 2022 

 

 

Approved by: 

_______________ 

Supervisor’s Signature 

 

Name:  

Chop: 

Date  

FY
P 

FI
AT



II 
 

ACKNOWLEDGEMENT 

 

 

Foremost, I would like to express my sincere gratitude to my supervisor Dr. 

Khairiyah Binti Mat, for my Final Year Project (FYP) 's continuous support for her 

patience, motivation, enthusiasm, and immense knowledge. Her guidance helps me in the 

project and writing of this thesis.  

      Appreciation to my members and friends for all the tutoring and spending time with 

me during this period. Without their help and tolerance, I would not be able to complete 

this project successfully. 

      I also want to express my deepest thanks to my beloved family for their caring, 

encouragement and support both financially and morally, which made me manage to 

finish this project. 

      Last but not least, I would like to thank all people that were involved either directly 

or indirectly, in this project. A special thanks to University Malaysia Kelantan for 

providing me many information and guidance to complete this project. 

 

 

 

 

 

 

FY
P 

FI
AT



III 
 

Effects of Locally Available Ingredients on Haematological Composition, 

Physicochemical Properties, Proximate Analysis and Sensory of Broiler Chicken 

 

 

ABSTRACT 

 

 

The poultry industry has been dramatically affected by the high costs of animal 

feed ingredients, which has resulted in expensive commercial feeds. A high-quality with 

enough nutrients feed can help the birds grow faster. Therefore, the price of protein 

ingredients is very high, making it difficult for many farmers to sustain their farms and 

survive. Black Soldier Fly Larvae (BSFL), fermented coconut dregs, water spinach, and 

turmeric were ingredients with a good source of protein that can be effectively optimized 

within feed formulations compared to other expensive protein ingredients. A study was 

conducted to determine the effect of local ingredients in poultry feed on broiler chicken. 

Haematological analysis, meat quality of physicochemical properties and proximate 

analysis, and sensory evaluation were tested to ensure that the broiler meat is safe for 

human consumption. Results from the haematological analysis showed that all parameters 

have a significant difference (p<0.05) except on white blood cells. The physicochemical 

properties of broiler meat were high in pH; thus, the pH value influenced other 

physicochemical properties. Proximate analysis of all groups has a significant difference 

with p<0.05. Lastly, the sensory evaluation did not significantly differ (p<0.05) for all 

parameters except for the colour of raw broiler chicken. There was no effect on the 

sensory evaluation of broiler meat. To summarise, Treatment 2 with 15% BSFL is a good 

feed formulation for poultry because it had the optimum pH value as pH value will 

influence other physicochemical properties in broiler meat, had the value closest in 

haematological analysis to the standard value in broiler and had the closest value in 

proximate analysis to Control when compared to the other treatments.  

 

Keywords: BSFL, haematology, physicochemical properties, proximate analysis, sensory 

evaluation 
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Kesan Bahan-bahan Tempatan ke atas Komposisi Hematologi, Sifat Fisikokimia, 

Analisis Proksimat dan Deria Ayam Pedaging 

 

ABSTRAK 

 

 

Industri poltri telah terjejas secara mendadak kerana kos bahan makanan haiwan 

yang tinggi, mengakibatkan makanan komersial yang mahal. Makanan berkualiti tinggi 

dengan nutrien yang mencukupi boleh membantu burung membesar dengan lebih cepat. 

Oleh itu, harga bahan protein yang sangat tinggi, menyukarkan petani-petani untuk 

mengekalkan ladang mereka dan terus bertahan. Larva Lalat Askar Hitam (BSFL), 

hampas kelapa bayam air, dan kunyit adalah bahan dengan sumber protein yang baik yang 

boleh digunakan dengan berkesan dalam formulasi makanan berbanding bahan protein 

mahal yang lain. Kajian telah dijalankan untuk menentukan kesan bahan tempatan dalam 

makanan poltri ke atas ayam pedaging. Analisis hematologi, kualiti daging iaitu sifat 

fizikokimia dan analisis proksimat, dan penilaian deria telah diuji untuk memastikan 

daging ayam pedaging selamat untuk dimakan oleh manusia. Keputusan daripada analisis 

hematologi menunjukkan semua parameter mempunyai perbezaan yang ketara (p<0.05) 

kecuali pada sel darah putih. Sifat fizikokimia daging ayam pedaging adalah tinggi dalam 

pH; oleh itu, nilai pH mempengaruhi sifat fizikokimia yang lain. Analisis proksimat 

bahan semua kumpulan mempunya perbezaan ketara dengan nilai p<0.05. Akhir sekali, 

penilaian deria tidak berbeza dengan ketara (p<0.05) untuk semua parameter kecuali 

warna ayam daging mentah. Tiada kesan ke atas penilaian deria daging ayam pedaging. 

Secara ringkasnya, Rawatan 2 dengan 15% BSFL adalah formulasi makanan yang baik 

untuk poltri kerana ia mempunyai nilai pH optimum kerana nilai pH akan mempengaruhi 

sifat fizikokimia lain dalam daging ayam pedaging, mempunyai nilai yang paling hampir 

dalam analisis hematologi dengan nilai piawai dalam ayam pedaging dan mempunyai 

nilai terdekat dalam analisis proksimat kepada Kawalan jika dibandingkan dengan 

rawatan lain. 

 

Kata kunci: BSFL, hematologi, sifat fizikokimia, analisis proksimat, penilaian deria 
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CHAPTER 1 

 

 

INTRODUCTION

 

 

1.1 Research Background 

 

 

Consumer preference has shifted from red meat (beef) to white meat (poultry) in 

recent decades. Many factors influence consumer preferences, including population 

growth, price, and religion (Magdelaine, Spiess, and Valceschini, 2008). The demand for 

broiler meat as the primary source in their daily diet increases year by year. With a per-

capita intake of 35.3kg in 2011, Malaysia was one of the countries with the highest 

consumption of poultry globally (Minister of Agriculture, 2018). Malaysia has 

experienced a high self-sufficient level for poultry production, with 103% in 2018 

(Ministry of Agriculture, 2018). 

Broiler meats produce high energy because they contain glycogen and lipid 

(Overland, Borge, Voght, Schoyen, Skrede, 2011). Lipid in broiler meat can affect the 

colour and texture of meat and its flavour (Overland et al., 2011). This study was 

conducted to determine the effect of black soldier fly larvae (BSFL), fermented coconut 

dregs, water spinach and turmeric on meat. 
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Black soldier fly larvae (BSFL) (Hermetia illucens sp.) can live in both temperate 

and tropical climates. The female black soldier fly will lay up to 500 eggs in decomposed 

matter such as kitchen waste, garbage, and other organic waste. These larvae are often 

used in research on animal feed. Many positive feedbacks from other research indicated 

that BSFL might be a healthy nutritional source for layer hens and broiler chickens 

(Jansen, 2018). Black soldier larvae have a high protein material. Defatted BSFL meal, 

according to Schiavone, is an excellent source of apparent metabolized energy and 

digestible amino acid for broilers with highly efficient nutrient digestion. (Schiavone et 

al., 2015). 

Water spinach, fermented coconut dregs, and turmeric are also high in protein. 

These local ingredients are easy to obtain and grow. Furthermore, turmeric is a medicinal 

plant that provides an alternate source of natural antibiotics to feed poultry (Mahesh 

Manjunath Gouda & Yashodhar Prabhakar Bhandary, 2018).  

 

 

1.2 Problem Statement 

 

 

The most common issue that farmers face is high feed costs. Soybean meal, 

cornmeal, and fishmeal are all expensive, but they contain high-quality protein 

recommended for poultry feed formulation. BSFL is an edible insect used as animal feed 

due to its high protein content.  
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1.3 Hypothesis 

1.3.1 Hypothesis of Haematological Analysis on Broiler Blood 

 

 

Ho = BSFL, fermented coconut dregs, water spinach, and turmeric have no significance 

effect on the haematology of broiler blood. 

H1 = BSFL, fermented coconut dregs, water spinach, and turmeric have significance 

effect on the haematology of broiler blood. 

 

 

1.3.2 Hypothesis of Physicochemical Properties of Broiler Meat 

 

 

Ho = BSFL, fermented coconut dregs, water spinach, and turmeric causes no significance 

changes on the physicochemical properties of broiler meat. 

H1 = BSFL, fermented coconut dregs, water spinach, and turmeric causes significance 

changes on the physicochemical properties of broiler meat. 

 

 

1.3.3 Hypothesis of proximate Analysis of Broiler Meat 

 

 

Ho = BSFL, fermented coconut dregs, water spinach, and turmeric causes no significance 

changes on the proximate of broiler meat. 
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H1 = BSFL, fermented coconut dregs, water spinach, and turmeric causes significance 

changes on the proximate of broiler meat. 

 

 

1.3.4 Hypothesis on Sensory Evaluation on Broiler Meat 

 

 

Ho = BSFL, water spinach, fermented coconut dregs and turmeric causes no significance 

effect in the sensory evaluation of broiler meat. 

H1 = BSFL, water spinach, fermented coconut dregs and turmeric causes significance 

changes in the sensory evaluation of broiler meat. 

 

 

1.4 Scope of The Study 

 

 

This research was focused on animal nutrition. This is because the experiment 

included testing new formulated feed from BSFL, water spinach, fermented coconut 

dregs, and turmeric as a protein source in broiler chicken and evaluating haematological 

analysis of blood to determine the state of health the broiler chicken. Lastly, it will 

improve meat quality of physicochemical properties, proximate analysis, and sensory in 

broiler chicken. 
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1.5 Limitation of The Study 

 

 

The limitation of this study is that the weather on the east coast of Malaysia can 

be unpredictable, such as sudden scorching hot weather and cold environment due to 

heavy rain and monsoon that cause stress to the broiler chicken.  

Next, the lack of laboratory equipment available for the experiment causes 

discrepancies in the accuracy of results that will affect data eligibility. For example, the 

kjeldahl machine that was used every day will cause inaccurate data. 

 

 

1.6 Objectives 

 

 

1. To determine the effect of BSFL, fermented coconut dregs, water spinach, and 

turmeric on the haematology on broiler chicken. 

2. To evaluate the effect of BSFL, fermented coconut dregs, water spinach, and 

turmeric on the meat quality of physicochemical properties and proximate 

analysis of broiler meat. 

3. To observe the effect of BSFL, fermented coconut dregs water spinach, and 

turmeric on the sensory evaluation on broiler meat. 
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CHAPTER 2 

 

 

LITERATURE REVIEW 

 

 

2.1 Production of Broiler Chicken in Malaysia 

 

 

 Malaysian broiler chicken production contributes significantly to the Malaysian 

economy and meets the needs of Malaysian consumers by providing a low-cost protein 

source to the country's multi-ethnic population (Abdurofi et al., 2017). Chicken meat is 

the most famous meat protein because there is no dietary prohibition against chicken meat 

consumption (DVS, 2012). In 2012, the percentage of broiler meat consumption reached 

96% in Peninsular Malaysia, compared to other poultry meat such as duck and other, they 

only reached 1% to 3% of consumption in Malaysia (Agrofood Statistic, 2013). Thus, 

broiler meat production should be proportional to the demand for broiler meat. The broiler 

industry should be continually produced to sustain profit and reasonable price of the 

chicken meat (Abdurofi et al., 2017). The amount of broiler meat in 2012 was 637.00 

million birds and 673.87 million for day-old chick (DOC). In 2013, an increasing number 

of broiler production happened, which was 770.22 million DOC and 720.11 million 

broilers (Department of Veterinary Service, 2012). 
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2.2 Nutrient Requirements for Broiler Chicken  

 

 

The vital nutrient requirements for birds vary according to their age (starter, 

grower, finisher), breed, and development mode (meat or egg producer). The amount of 

metabolized energy and crude protein supplied by their diet are two factors that influence 

broiler efficiency (Zaman et al., 2008). The presence of arginine and lysine promotes 

faster development (Chamruspollert et al., 2002). The ratio of energy to protein in chicken 

diets is the primary concern during formulation to avoid weight loss (Aletor et al., 2000; 

Nalle et al., 2012).  

 

  

Table 2.1: Nutrient Requirements of Broiler Chicken in Feed Formulation. 

No Characteristics Unit Requirement for Broiler 

Feed (Starter) 

1 Moisture % by mass, Max 11 

2 Crude Protein % by mass, Min 22 

3 Ether Extract % by mass, Min 3.5 

4 Crude Fiber % by mass, Max 5.0 

5 Acid insoluble ash % by mass, Max 2.5 

6 Salt % by mass, Max 0.5 

7 Calcium % by mass, Min 1.0 

8 Total Phosphorus % by mass, Min 0.7 

9 Lysine % by mass, Min 1.2 
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10 Methionine % by mass, Min 0.5 

11 Methionine + Cystine % by mass, Min 0.9 

12 Metabolise Energy (Kcal/kg), Min 3100 

13 Aflatoxin B1 Ppb, Max 20 

Source : Reddy (2017), Specification of Feed Ingredients and Finished Feeds and 

BisStandards 

 

 

2.3  Black Soldier Fly Larvae (BSFL) 

 

 

Black soldier fly larvae (BSFL) are known to reduce the predominance and 

rearing of the housefly, which can lessen the conceivable spreading of diseases by the 

housefly (Bradley and Sheppard, 1984). Likewise, it is trusted that the BSF larvae can 

devour and process natural waste faster and more effective rate than the housefly larvae 

(Kim, Bae, Park, Choi, Han, and Koh, 2011). Commonly, the BSFL can be discovered 

all over South America and Asia, yet is local to Colombia (Canary and Gonzalez, 2012). 

They can endure and adjust to a comprehensive exhibit of ecological temperatures 

(McCallan, 1974). These flies fall under the Stratiomyidae family and, in the wild, are 

usually found in environments appropriate for larval development, for example, 

marshlands and moist places with animal waste, spoiled fruits, or any organic 

decomposed (Rozkošný, 1982; Li, Zheng, Qiu, Cai, Tomberlin, & Yu, 2011). The BSFL 

is not considered as a vermin animal group (Sheppard et al., 1994; Newton et al., 2005) 

since the grown-up fly does not eat or search for food and hence does not enter a place 
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where human lives (Sheppard, Newton, Thompson, & Savage, 1994). The adult fly 

depends on the energy stores collected during the larval stage. Black soldier fly larvae are 

generous in a range of nutrients. Table 2.2 shows the basic nutritional value of 100g of 

dried BSFL.  

Defatted BSFL meal, according to Schiavone et al. (2018), is a rich source of 

apparent metabolised energy and digestible amino acid for broilers with extremely 

effective nutrient digestion. BSFL includes a high concentration of important amino 

acids, such as lysine, which aids in animal growth and protein content (Shumo et al., 

2019). Following that, BSFL are an excellent source of energy and protein (37% to 65% 

protein), and it has been suggested that their amino acid composition is more favourable 

for poultry (Barragan-Fonseca et al., 2017; Schiavone et al., 2017). BSFL may also 

provide health benefits to broilers. Some of the possible health advantages are derived 

from lauric acid, which accounts for up to 64% of the BSFL's total saturated fatty acid 

composition. Fortuoso et al. (2019) and Londok and Rompis (2019) studied the possible 

benefits of including 0.03 percent and 2.6 percent lauric acid in broiler diets, respectively, 

and discovered a significant reduction in Escherichia coli and total bacterial counts in 

excreta samples, improving intestinal health as well as broiler performance. Similarly, an 

in vitro investigation found that BSFL micro compounds can inhibit the growth of a 

potentially harmful microbes (Park et al., 2014). 
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Table 2.2: Basic Nutritional Value in 100g of dried BSFL. 

Nutrient Nutritional Value (%) 

Protein 50 

Fat 35 

Calcium 6 

Phosphorus 1.2 

Magnesium 1 

Sodium 0.3 

Source: Farm (2020), Nutritional Value of Black Soldier Fly Larvae 

 

 

2.4 Fermented Coconut Dreg 

 

 

Coconut (Cocos nucifera), also known as copra, are one of the most common 

crops in the tropics and is thought to have originated somewhere in Indo-Malaya. Coconut 

flesh is rich in fat and can be consumed fresh or dried. The nut's liquid is used in drinks. 

Based on the Malaysian Agricultural Research and Development Institute (MARDI), 

Malaysia is one of the top ten coconut producers globally, although production fell 

between 2014 and 2016. Coconut meal is the meal that remains after extracting the oil 

from the dried endosperm of the coconut. In many tropical countries, coconut meal is an 

essential protein supplement for livestock. It contains approximately 25% to 30% crude 

protein, 10% crude fibre, and 70% to 75% of total digestible nutrients (TDN) (Coconut 

meal | Dairy Information Portal, 2021). The oil content of coconut meal ranges between 
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2.5% to 6.5%. Meals with a higher oil content are incredibly beneficial in preparing high-

calorie diets. Since it is available at a low cost in some areas, copra meal can be a valuable 

raw material in poultry diets. 

Coconut dreg fermentation could boost growth performance, carcass percentage, 

faecal dry matter, dry matter digestibility, and digestible dry matter intake (Sundu et al., 

2019). Furthermore, a study on the effect of fermentation period of coconut dregs found 

that fermenting coconut dregs for 5 days boosted body weight gain (Hafsah et al., 2020). 

 

 

2.5 Water Spinach 

 

 

This tropical plant is known as kangkong in Southeast Asia, while in English as 

water spinach, river spinach, water morning glory, water convolvulus has the scientific 

name Ipomoea Aquatica that belong to the Convolvulaceae family. This plant has no 

known origin, but it can be quickly grown in a wet area because it is a 20 semi-aquatic 

plant that can be found easily throughout the tropical and subtropical region of the world, 

especially in the rural or villages areas. This plant's reproductive parts are both sexually 

and asexually where the seeds are sexually and asexually by the rooting at the nodes or 

by fragmentation, and the propagation is by seeds and cuttings. Water spinach can relish 

heat, humidity, water, and nutrient. This plant requires an optimal temperature of around 

20°C to 30°C. Water spinach cannot grow when the temperature is below that 

temperature. 
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In rural Cambodia, smallholders usually use water spinach as a substitute mixed 

with rice bran to feed their scavenging poultry. The use of water spinach for local 

chickens suggests that it is also favoured foliage for providing protein and vitamins to 

growing chickens (Saroeun, 2010). According to Nguyen Thi Thuy and Ogle (2005), 

when layer chickens were given green feed, such as water spinach, the colour of their skin 

and egg yolk improved, making the products more appealing to consumers. Thus, Table 

2.3 shows the main proximate analysis of water spinach. 

 

 

Table 2.3: The Main Analysis of Water Spinach 

Main Analysis (%) Fresh leaves and shoots Fresh Leaves Fresh Whole Plant 

Crude Protein 34.3 21.4 18.8 

Crude Fibre 10.2 14.2 20.9 

Ether Extract 3.9 2.9 2.1 

Ash 12.9 18.3 18.2 

Source: Payne (1956), Khuc Thi Hue et al. (2006), Bartha (1970) 

 

 

2.6 Turmeric 

  

 

 Turmeric, turmeric root, and Indian saffron are the shared names, or its scientific 

name is Curcuma longa is a rhizomatous herbaceous perennial plant of the ginger family 

Zingiberaceae. The turmeric extract is a yellow-orange polyphenol, and its usual form is 
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a dry yellow powder that is oil-soluble in its natural state. Curcumin, a polyphenolic 

phytochemical with anti-microbial, anti-inflammatory, anti-cancer, and antioxidant 

properties, is produced by turmeric. According to recent studies, the effectiveness of 

turmeric in poultry feed to replace antibiotic use has been suggested by Mahesh 

Manjunath Gouda & Yashodhar Prabhakar Bhandary (2018). It was discovered that using 

turmeric rhizome powder in the poultry diet reduced morbidity and mortality in broiler 

chickens. It has also been shown that turmeric in poultry feed is beneficial to public health 

and has no adverse side effects.  

According to an article-title Dietary Addition of a Standardized Extract Of 

Turmeric (Turmafeedtm) Improves Growth Performance And Carcass Quality Of 

Broilers (2018), the dietary addition formulation of lipophilic turmeric extract containing 

curcumin and turmerones improved the chicken's growth performance and health status. 

Turmeric, as a result, can be a good source of nutrition for poultry feed. Table below 

shwos the nutritional value in 100g of turmeric. 
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Table 2.4: Nutritional Value in 100g of Turmeric 

Nutrient Nutritional Value (g) 

Carbohydrate 21 

Dietary Fibre 21 

Protein 8 

Total Fat 10 

Calcium 0.2 

Sodium 0.01 

Potassium 2.5 

Iron 47.5 

Source: Prasad & Aggarwal (2013), Turmeric, the Golden Spice. 

 

 

2.7  Haematology in Poultry Chicken 

 

 

The blood composition of broiler chicken consists of various cells to make up the 

blood tissue. The red blood cell (RBC), haemoglobin (HGB) haematocrit (HTC), mean 

corpuscular volume (MCV), mean corpuscular haemoglobin concentration (MCHC), 

mean haemoglobin concentration (MHC), white blood cell (WBC), lymphocyte (LYM) 

and monocyte (MON). Within the blood composition existed a blood serum. Blood serum 

comprises other components such as protein, albumin, globulin, and creatinine. As such, 

the protein content of the serum was dependent on the protein gained from the 
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consumption of feed (Scanes, 2015). There had been researched conducted investigating 

on the effect investigating on the relation of blood serum to animals infected with the 

disease, and the result had shown that a higher amount of globulin within the serum 

indicated that there was higher production of antibodies against the disease (Tothova, 

Nagy, & Kovac, 2016). 

Haematology was science regarding numbers of blood constituents and 

morphology as well as metabolites in the blood. Blood metabolites and volume of 

constituents vary from one to another as they are affected by a wide variety of factors 

such as species, age, size, feed, and health. Typically, red blood cell (RBC) was correlated 

with the quality of feed and nutrition it provides; however, if the level of monocyte within 

the blood falls, the animal may be affected by stress and become more prone to disease. 

 

 

2.8 Meat Quality 

 

 

In the meat industry, meat quality describes its overall characteristics, including 

its physical, chemical, biochemical, morphological, microbial, technological, sensory, 

hygienic, nutritional, and culinary properties (Ingr, 1989). Broiler mass production has 

already been achieved, and the emphasis is now on improving meat quality by modifying 

different aspects of broiler meat.  
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2.8.1 Physicochemical Properties 

 

 

Food processing is required to increase product shelf life (Foods, 2022). All 

processing methods such as dehydration, heat treatment and extrusion cause changes in 

the physicochemical qualities and structure of the food, which might be desirable or 

undesirable. The physicochemical properties of food are mostly crucial for the end 

product's quality. Furthermore, measuring these properties is essential for design and 

quality control throughout food preparation. 

The physicochemical properties of meat, such as water holding capacity, 

tenderness, pH, and colorimetric, are indispensable for processors involved in 

manufacturing value-added meat products. 

 

 

2.8.2 Proximate Analysis 

 

 

Proximate Analysis refers to a method for determining the levels of 

macronutrients in food samples (BÜCHI Labortechnik AG, 2017). Generally, those 

values are reported as nutritional facts, which are typically displayed on the labels of 

end food products, although they are also determined throughout the manufacturing 

process. Different techniques are used to determine dry matter (DM), crude protein (CP), 

ether extract (EE), and ash content. 
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2.9 Sensory Evaluation 

 

 

Descriptive sensory evaluation methods provide a new technique for product 

development, research, and marketing. Furthermore, descriptive sensory evaluation 

methods involve a panel of assessors rather than a single expert; thus, the outcome 

indicates a consensus that is less subjective and less susceptible to bias than the outcome 

obtained when a single expert performs the evaluation (Penfield & Campbell, 1990). For 

sensory evaluation, appearance, texture, odour, and flavour are the most essential and 

perceptible meat features that influence consumers' initial and final quality judgment 

before and after purchasing a meat product.  
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CHAPTER 3 

 

 

METHODOLOGY 

 

 

3.1 Animal Feed Trial 

 

 

A total of 50 broiler chickens was used and reared from day-old age until they 

reached the maturity stage of 5 weeks of age or 35 days. The animal feeding trial was 

conducted in Agro Techno Park, University Malaysia Kelantan, Jeli Campus. The broilers 

were divided into five groups: one control and four treatment diets. The feed ingredients 

for control, Treatment 1 (10% BSFL), Treatment 2 (15% BSFL), Treatment 3 (10% 

BSFL, fermented coconut dregs, water spinach and turmeric), and Treatment 4 (15% 

BSFL, fermented coconut dregs, water spinach and turmeric) were based on Farahin 

(2019). Each formulation was chosen based on the ratio obtained from the Winfeed 

software after the chemical composition was determined. The broilers were fed two times 

a day at 7 in the morning and 6 in the evening, respectively, until they reached a maturity 

of 5 weeks of age.
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Table 3.1: Feed Ingredients Used for Animal Feed Trial 

 Starter  Finisher 

Ingredients(g) C T1 T2 T3 T4  C T1 T2 T3 T4 

BSFL NA 100 150 100 150  NA 100 150 100 150 

Corn Meal NA 425 400 320 290  NA 500 500 330 330 

Soybean Meal NA 336.2 400 320 290   280 225 200 150 

Coconut Dreg NA 0 0 100 100  NA 0 0 100 100 

Water 

Spinach 

NA 0 0 100 100  NA 0 0 100 100 

Turmeric NA 0 0 5 5  NA 0 0 5 5 

Salt NA 2.3 2.3 2.3 2.3  NA 2.3 2.3 2.3 2.3 

Sodium 

Bicarbonate 

NA 1.3 1.3 1.3 1.3  NA 1.3 1.3 1.3 1.3 

Limestone NA 12 12 12 12  NA 12.5 12.5 12.5 12.5 

Dicalcium 

Phosphate 

NA 10.5 10.5 10.5 10.5  NA 12 12 12 12 

Methionine NA 2.3 2.3 2.3 2.3  NA 1.9 1.9 1.9 1.9 

Lysine NA 5.4 5.8 5.4 5.8  NA 5 5 5 5 

Canola Oil NA 105 105 120 122.8  NA 85 90 130 130 

ME (kcal/kg) NA 3.31 3.27 3.15 3.12  NA 3.26 3.28 3.22 3.2 

Total 1000 1000 1000 1000 1000  1000 1000 1000 1000 1000 

Source: Farahin (2019), Development of Optimal Feed Broiler Chicken Production Using 

Locally Available Ingredients.
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3.2 Haematological Analysis 

 

 

A haematological test was done on the blood samples collected from each 

respective group of broilers. Blood sampling was held when the broilers had reached five 

weeks of age. The broilers were restrained appropriately to ensure safe blood collection 

from the wings of the broiler by the vein under the wing using a needle and 1ml disposable 

capacity syringe. The collected blood was transferred into anti-coagulated vacutainer 

tubes and chilled at 4°C using an icebox or refrigerator (Sujata, Mohanty, & Malik 2014). 

The blood was kept cooled to delay the clotting process and was analysed in the 

haematology analyser machine. The blood reached the lab and was analysed within 24 

hours after extraction from the broiler. 

 

 

3.3 Meat Quality 

 3.3.1 Physicochemical Properties 

 

 

The final quality of a product is primarily determined by its physicochemical 

properties. The pH value, water holding capacity (WHC), colorimetric, and tenderness of 

broiler meat were analysed in this experiment.  
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a. pH Value Determination of Meat 

 

 

A digital pH meter was used to determine the pH of the meat sample. The meat 

was thinly sliced in the same form of meat grain and the pH of the meat was measured in 

triplicates. The data were recorded. 

 

 

b. Water Holding Capacity 

 

 

The water holding capacity method involves the gravimetric method or drip loss 

method. This method is also known as the Honikel bag method where it involves 

measuring the weight loss of the meat within a bag drip. The Honikel bag method was 

modified by hanging the meat in an enclosed 1.5 litre plastic water bottle using nylon 

string. 10g of meat samples were prepared and suspended within the bottle for three days 

in a cold room. Triplicates of each treatment were applied. The initial and final weight 

was recorded and calculated by the percentage of loss of weight sample over the period 

(Dikeman & Devine, 2014). 
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c. Colorimetric Analysis of Meat 

 

 

The colorimetric index of broiler meat was determined by using CR-400 Chroma 

Meter, Konica Minolta. The meat sample was prepared, and the colorimeter was taken in 

the same form of the plane and meat grain position where the direction or surface grain 

of meat was in the same position to ensure the test was accurate. Each treatment was 

triplicated for an accurate result. 

 

 

d. Tenderness of Meat 

 

 

Texture profile analysis (TPA) of broiler meat was obtained by evaluating meat's 

tenderness (hardness). The machine used was Brookfield CT3 Texture Analyzer with a 

flat-faced cylindrical probe. 15 samples of 5 breast meat were cut into a large enough size 

and labelled accordingly to its sample. The direction and surface of the grain of meat were 

in the same position to ensure the test could be done with a constant variable applied, 

therefore producing results of more accurate value (Freeman & Freeman, 2015). The data 

was analyzed by using Duncan's multiple range tests. 

  

 

 

 

FY
P 

FI
AT



23 
 

3.3.2 Proximate Analysis 

 

 

The proximate analysis was performed to determine the chemical composition of 

the broiler meats. These experiments determined the amount of crude protein, ether 

extract, and ash. These experiments were tested on five groups of meat from a different 

treatment. The breast part of broiler meat was analyzed to justify the nutrient content with 

three replicates. 

 

 

a. Determination of Dry Matter (DM) 

 

 

The dry matters of broiler meat are analysed by removing the moisture of the 

meat. Moisture Analyzer MX-50 was used to measure the moisture content of broiler 

meat. Dry matter was obtained by subtracting the percentage of moisture content. 

The percentage of dry matter (DM): 

DM (%) = 100 – Moisture (%) 
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b. Determination of Crude Protein (CP) 

 

 

Based on AOAC official, the Kjeldahl method was used to determine the crude 

protein content of broiler meat by measuring the amount of nitrogen content. The 

VAPODEST 50s Gerhardt Analytical Systems machine was used to measure the protein 

content. This method involves three primary steps: digestion, distillation, and titration 

methods. Below is the formulation and calculation on how to get the percentage of crude 

protein.  

 The percentage of nitrogen in fried sample: 

  𝑵(%) =
(𝑽𝟏−𝑽𝟐)×𝑵×𝟏𝟒.𝟎𝟏

𝑾
× 𝟏𝟎𝟎 

   

Where: 

  V1 = The volume of titration (ml) 

  V0 = The volume of blank titration (ml) 

  N  = The concentration of hydrochloric acid (HCL) (0.1 M) 

  W = The weight of sample (mg) 

  

The percentage of crude protein (CP): 

  CP (%) = N (%) × 6.25 
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c. Determination of Ether Extract (EE) 

 

 

Ether extract analysis is a method the measures the number of fats and oils inside 

of them. Soxhlet method was used to determine crude fat inside the broiler meat samples. 

In this experiment, Foss Soxtec 2055 machine was used, and the apparatus includes three 

major components: an extractor, condenser, and a round bottom flask. 

To measure crude fat (%): 

Crude Fat (%) = 
𝑾𝟑−𝑾𝟐

𝑾𝟏
× 𝟏𝟎𝟎 

 

Where: 

 W1 = The weight of sample (g)  

W2 = The weight of empty flask (g)  

W3 = The weight of flask with extract (g) 

  

 

d.  Determination of Ash 

 

 

Ash is the inorganic residue remaining after the water and organic materials have 

been removed from a food, and it provides a measure of the overall amount of minerals 

in the food (Analysis of Ash and Minerals, 2021). Heating was the most common method 

for determining ash content. W1 was the weight of the empty crucible, and W2 was the 

weight of the broiler meat sample (W2). The broiler meat sample was placed in an empty 
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crucible and burned for 8 hours at 550°C in a Muffle Furnace Prolite machine. The 

crucible was then removed and placed in a desiccator to cool until it reached room 

temperature. The crucible was then removed from the desiccator and the ash was 

measured (W3). 

To measure the ash content (%): 

 Ash (%) = 
𝑾𝟑−𝑾𝟏

𝑾𝟐
× 𝟏𝟎𝟎 

  

Where: 

 W1 = The weight of empty crucible (g) 

 W2 = The weight of broiler meat sample (g) 

 W3 = The weight of the crucible and ash (g) 

 

 

3.5 Sensory Evaluation 

 

 

Meat sensory evaluation offers methods for interpreting human perceptions of 

products. For accurate, repeatable sensory data, product, environment, and panellist 

control must be established and consistently applied through sensory methods. There are 

three basic sensory approaches; discriminative sensory evaluation, descriptive sensory 

evaluation, and consumer sensory evaluation (Miller, 2017). In this experiment, consumer 

sensory evaluation was used. Consumer acceptance testing aims to classify likes and 

dislikes for a specific collection of samples. Eighteen sets of sensory evaluation will be 

used and asked to indicate liking/disliking using hedonic scales to the consumers.  
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3.6 Data Analysis 

 

 

Data were analysed via the usage of One-Way Anova Test, and with the usage of 

IBM SPSS Statistics 64 software, data calculation based on the effect of feeding BSFL, 

water spinach, fermented coconut dregs, and turmeric on blood plasma composition and 

meat quality on broiler chicken can be identified. Tukey's HSD (honestly significant 

difference) was used to compare the data collected and analysed except for the tenderness 

and mean corpuscular haemoglobin (MCH) (Duncan’s Multiple Range Test). All the data 

were analysed and assessed (P<0.05) significant difference
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CHAPTER 4 

 

 

RESULTS AND DISCUSSION 

 

 

4.1 Haematological Parameter of Broiler Meat 

 

 

In order to analyse the data on haematological parameters of blood samples from 

broiler meat, the blood samples are analysed using a Haematology analyser, and the result 

is as shown in Table 4.1 after applying statistical analysis in SPSS. Table 4.1 shows the 

mean and standard error of haematological parameters broiler meat of red blood cell 

(RBC), haemoglobin (HGB), haematocrit (HCT), mean corpuscular volume (MCV), 

mean corpuscular haemoglobin (MCH), Mean corpuscular haemoglobin concentration 

(MCHC), white blood cell (WBC), lymphocyte (LYM) and monocyte (MON). Between 

all the parameters stated, only white blood cells did not have a significant different 

p<0.05. The p-value for white blood cells is 0.57. The highest mean for red blood cells is 

Treatment 1 (2.45), followed by Treatment 2, Treatment 3, Treatment 4, and Control. The 

highest mean for haemoglobin is Treatment 2 (13.40), followed by Treatment 1, 

Treatment 4, Treatment 3, and Control. Lastly, the highest mean for white blood cells is 

Treatment 2 (115.87), followed by Treatment 1, Treatment 4, Control, and Treatment 3.
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Table 4.1: The Mean and Standard Error of blood parameters on broiler. 

 The value for significant difference is p<0.05.  

 

 

 

Figure 1: Mean and SEM error of RBC (×10˄6/µL). 
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Parameter 

Group  

p-

value 

Control Treatment 1 Treatment 2 Treatment  

3 

Treatment 4 

RBC(×10˄6/µL) 0.86±0.00a 2.45±0.34a 2.43±0.05a 1.27±0.04a 1.30±0.00a 0.00 

HGB(g/dL) 4.80±0.00a 13.27±1.09c 13.40±0.10c 6.90±0.30a 10.00±0.00b 0.00 

HCT (%) 11.70±0.00a 37.07±3.05b 32.07±0.17b 16.97±0.50a 16.30±0.00a 0.00 

MCV(µm˄3) 136.00±0.00bc 138.43±0.64c 133.23±2.33bc 129.73±2.63ab 125.40±0.00a 0.01 

MCH(pg) 55.80±0.00b 51.93±0.90c 55.60±0.80bc 54.23±1.50bc 43.10±0.00a 0.00 

MCHC(g/dL) 41.00±0.00c 37.14±0.83b 41.80±0.10c 41.77±0.33c 34.40±0.00a 0.00 

WBC(10˄3/mm3) 105.80±0.00 115.60±4.00 115.87±0.52 103.40±13.92 111.80±0.00 0.57 

LYM (%) 94.80±0.00b 65.53±2.96a 65.87±0.52a 94.93±1.35b 105.70±0.00c 0.00 

MON (%) 4.60±0.00a 23.03±1.20b 23.00±0.06b 4.47±1.34c 5.60±0.00c 0.00 
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The optimum red blood cell count in broiler chicken is 2.5×10˄3/µL to 

3.5×10˄3/µL (Devrim Saripinar Aksu et al., 2010). The values obtained from all 

treatments did not fit within the optimum range given in the experiment. The red blood 

cell counts in Treatments 1 and 2 are practically identical. The red blood cell count in 

Control is the lowest. The broiler chicken might be infected with the chicken anaemia 

virus because of low red blood cell count. Anaemia develops when inadequate healthy 

red blood cells (erythrocytes) are in a chicken's blood or when the chicken suffers either 

external or internal blood loss (Animal DVM LLC, 2014). This disease's signs are most 

typically noticed in young chicks. Infected chicken older than three or four weeks of age, 

on the other hand, usually does not result in clinical signs but might promote 

immunosuppression, leading to subsequent infections or economic losses even in the 

absence of disease evidence (Vicky, 2019). This is due to the fact that when seronegative 

adult hens become infected, no symptoms of disease or harmful effects on egg production 

appear (Overview of Chicken Anaemia Virus Infection: Chicken Anaemia Virus 

Infection: Merck Veterinary Manual, 2012). 

 

 

Figure 4.2: Mean and SEM error bar of HGB (g/dL). 
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The standard value of haemoglobin in chicken ranges from 7 g/dL to 13 g/dL 

(Devrim Saripinar Aksu et al., 2010). In general, haemoglobin is closely related to red 

blood cells (erythrocytes) and haematocrit responsible for binding oxygen compounds. 

Only Treatments 4 fits within the range stated. Treatment 1, Treatment 2 and Treatment 

3 were varied slightly from the standard value. However, Control has the lowest value of 

haemoglobin. The most prevalent cause of anaemia is a deficiency of iron in the body. 

This is known as iron deficiency anaemia. Animals could not produce haemoglobin if 

they did not consume enough iron. Hill and Matrone (1961) did a study on Copper and 

Iron Deficiencies in Growing Chickens, and the results show that the immediate 

consequence of iron shortage was a decrease in haemoglobin content of the erythrocyte. 

 

 

 

Figure 4.3: Mean and SEM error bar of HCT (%). 
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optimum value for HCT is 22% to 35% (Devrim Saripinar Aksu et al., 2010). Control, 

Treatment 3 and Treatment 4 have a deficient value of HCT. Based on Farahin (2019), 

the amount of iron used in the feed formulation might be small and lower the red blood 

cell count. Therefore, the HCT was also low. High HCT and high HGB are indicators of 

high feed conversion efficiency (Nyaulingo, 2013). Thus, low HCT and HGB are 

indicators of low feed conversion efficiency. 

 

 

 

Figure 4.4: Mean and SEM error bar of MCV (µm˄3). 

 

 

Mean corpuscular volume (MCV) measures the average size of red blood cells, 

also known as erythrocytes. The average MCV value is 90 µm˄3 to 143 µm˄3. All groups 

were in the standard ranges of MCV. Thus, the broiler has an average size of red blood 

cells. However, a broiler with a normal MCV can be anaemic if insufficient red blood 

cells or other RBC indices are abnormal. Aside from the chicken anaemia virus, the 

broiler could have normocytic anaemia. Normocytic anaemia is defined as low 

haemoglobin and haematocrit levels but a normal MCV (Maner & Moosavi, 2021). 
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Normocytic anaemia occurs when the RBC is normal in size and haemoglobin content 

but have too few of them (Epstein, 2012). According to Chandra et al. (1984), normocytic 

anaemia is characterised by a decrease in total erythrocyte counts, haemoglobin, packed 

cell volume, and an increase in erythrocyte sedimentation rate. 

 

 

 

Figure 4.5: Mean and SEM error bar of MCH (pg). 
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Figure 4.6: Mean and SEM error bar of MCHC (g/dL). 

 

 

 Mean Corpuscular Haemoglobin Concentration (MCHC), in contrast to MCH, is 

the mean concentration of haemoglobin or the haemoglobin content per unit volume of 

red blood cells. In the broiler, the normal range for MCHC is 26 g/dL to 35 g/dL. Only 

Treatment 4 fit within the specified value. Other groups had slightly higher than average 

values. A high MCH value frequently indicates anaemia. 

 

 

    

Figure 4.7: Mean and SEM error bar of WBC (10˄3/mm3). 
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Total leukocyte counts are a significant determinant in indicating health 

abnormalities if the count exceeds the maximum standard level, referred to as 

leucocytosis. Leucocytosis can be caused by various reasons, including trauma, infection, 

toxicity, haemorrhages, leukaemia, and rapidly growing neoplasms within the body (Pare, 

1997). The number of leukocytes varies and constantly changes due to various 

circumstances, including stress, hormones, and disease. 

The optimum value for white blood cell (WBC) ranges from 11.40×10˄3/mm3 to 

30×10˄3/mm3 (Swenson, 1984; Orawan and Aengwanich, 2007). The findings in the 

experiment demonstrate that the values for all treatments were significantly higher than 

the standard value, which ranged from 103.40×10˄3/mm3 to 115.68×10˄3/mm3. As a 

result, the broiler might well be infected with illnesses. The increased leukocyte count 

suggests a humoral and cellular response to the pathogenic agent causing illness. 

According to Moyes and Schute (2008) and Soeharsono et al. (2010), animal health can 

be determined by total leukocyte because increasing leukocyte is a criterion of body 

immune and decreasing leukocyte may translate into no infection or pathogenic bacteria 

in the body. Bacterial infection can lead to health problems, as seen by an increase in 

WBC. 
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Figure 4.8: Mean and SEM error bar of LYM (%). 

 

 

According to Makeri (2017), the amount of LYM found in broiler is higher than 

the normal range of 50% to 62%. According to Olson (1965), variations in the number of 

leukocytes are associated with numerous diseases that increase the number of 

lymphocytes. Because of the high lymphocyte count, the broiler's blood could be infected 

with diseases or cancer. Curcumin, found in turmeric, is a robust immune system booster 

in chicken, benefiting overall chicken health and well-being. It also functions as an anti-

inflammatory agent, which is beneficial in bumblefoot or other inflamed injuries in 

chicken (Kerrie, 2016). However, because LYM levels in the blood are high, the presence 

of turmeric in feed ingredients did not affect broiler health. This could be since the 

turmeric used in the animal feed trial was insufficient. 
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Figure 4.9: Mean and SEM error bar of MON (%). 

 

 

Monocytes (MON) are developed from leukocytes produced in the bone marrow 

and circulate throughout the body via the blood and spleen (Chiu & Bharat, n.d.). A 

healthy number of MON in the body allows the immune system to act against specific 

infections, assisting other WBC in the clearance of dead and damaged tissues and 

immunity 31 against external substances. When it comes to the role of monocytes as a 

defensive mechanism in the immune response to foreign substances, monocytes are 

recognized for their phagocytic involvement in immune response systems, as well as their 

potential to transform into macrophages as they migrate across tissues (Harmon and 

Blisson, 1990). The percentage of MON in Treatment 1 and 2 are far higher than in 

Control, Treatment 3 and Treatment 4. 
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4.2 Physicochemical Properties of Broiler Meat 

 

 

Physicochemical properties of meat cover a considerable percentage in 

determining acceptance of the product within the public market where it is closely related 

to the nutritional and commercial value (Li et al., 2011). Table 4.2 shows mean and 

standard error of physicochemical properties broiler meat of pH value, water holding 

capacity (WHC), colour (L*: lightness, a*: redness and b*: yellowness) and tenderness. 

Based on the experiment, only water holding capacity and colour (b*) do not have 

significantly different (p>0.05). The mean for WHC in Treatment 1 and Treatment 4 is 

the highest, 10.00, compared to Control, Treatment 2, and Treatment 3, 9.67. Next, 

colorimetric analysis for L* in Treatment 1 (36.69) has the highest mean, followed by 

Treatment 2, Treatment 3, Treatment 4, and Control. Colorimetric analysis for a* in 

Treatment 1 and Treatment 2 has the highest mean, 4.74, followed by Treatment 4, 

Treatment 3, and Control. Colorimetric analysis for b* in Treatment 1 and Treatment 2 

has the highest mean, 8.98, followed by Treatment 4, Treatment 3, and Control. For 

tenderness, the highest mean is Treatment 2, followed by Treatment 3, Treatment 1, 

Control, and Treatment 4. Lastly, the highest mean for pH is Control followed by 

Treatment 3, Treatment 4, Treatment 1, and Treatment 2. 
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Table 4.2: The Mean and Standard Error of Physicochemical Properties of Broiler Meat. 

 

Parameter 

Group  

p-value Control Treatment 

1 

Treatment 

2 

Treatment 

3 

Treatment 

4 

pH 6.50±0.06b 6.17±0.12ab 6.00±0.06a 6.33±0.07ab 6.27±0.03ab 0.01 

WHC 10.00±0.00 9.67±0.33 9.67±0.33 10.00±0.00 9.67±0.33 0.73 

Tenderness 3.28±0.01a 3.45±0.16ab 3.58±0.06b 3.57±0.02b 3.24±0.06a 0.04 

Colour 

L* 31.25±0.35a 36.69±1.15b 34.67±1.47ab 32.20±0.71a 31.93±0.67a 0.01 

a* 3.51±0.12a 4.74±0.30b 4.74±0.30b 4.17±0.15ab 4.58±0.16b 0.01 

b* 8.03±0.20 8.98±0.29 8.98±0.29 8.27±0.44 8.29±0.47 0.27 

The value for significant difference is p<0.05; L* = lightness; a* = redness; b* = yellowness. 

 

 

 

4.10: Mean and SEM error bar of pH, WHC and Tenderness of broiler meat. 
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According to various studies, the finest quality broiler breast meat products often 

fall within the ultimate pH range of 5.7 to 6.0 (Glamoclija et al., 2015). According to the 

experiment results, the values obtained from Treatment 2 are the only ones that fall within 

the earlier stated range. The following five treatments ranged from 6.17 to 6.50, slightly 

outside the indicated data range. The pH value for Control is the highest. The higher the 

pH levels, the greater the stress (Barrasso et al., 2021). The high pH value might come 

from the pre-slaughter and not from the feeding trial. Stress during the slaughter phase 

reduces muscle glycogen levels, resulting in a high final pH. (Tarrant et al., 1992). 

Furthermore, animals were subjected to slaughter in the hours leading up to stress, which 

resulted in less muscle glycogen.  

Tenderness, water holding capacity, colour, juiciness, and shelf life are all 

affected by the pH value. Meat with a high pH value holds more water than meat with a 

lower pH value (Mir et al., 2017). According to the experiment results, all treatments had 

increased water holding capacity ranging from 9.67 to 10.00 since most treatments had a 

higher pH value. The Control has the highest pH value, resulting in a high-water holding 

capacity, whereas Treatment 2 has a low pH value, resulting in a low water holding 

capacity. Warner (2017) stated that meat with a high final pH did not shrink in the 

myofibrils and muscle cells after death. In contrast, meat with low pH and denatured 

proteins shrinks excessively, causing water loss in the myofibrils and muscle cells. 

Lower final pH chicken meat has a lower water holding capacity, which affects 

cooking loss and drip loss, but meat with a higher final pH typically has improved 

tenderness (Froning et al. 1978, Barbut 1993). Treatment 2 had the highest tenderness, 

whereas Treatment 3 had the second lowest. Anything that interferes with the formation 

of rigour mortis or the subsequent softening process will affect meat tenderness. The 
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broiler may struggle before or during slaughter, making their muscles spend more energy 

and rigour mortis to form faster than usual. Because the energy level in the living bird 

was reduced, the texture of these muscles is rough. Thus, it has low tenderness compared 

to other treatments. 

 

 

 

L*: lightness, a*: redness, b*: yellowness. 

4.11: Mean and SEM error bar of color. 

 

 

 Meat proteins with a low final pH have less water holding capacity and are lighter 
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soft, exudative), normal, and DFD (dark, firm, dry). PSE should be greater than 53, 

normal should be between 44 and 53, and DFD should be less than 44 (Kralik et al., 2014). 
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effects could be harmful. When animals are subjected to chronic or long-term stress prior 

to slaughter, DFD meats might develop. Transportation of animals over large distances, 

protracted periods of food deprivation, and long-term crowding of animals in the lairage 

are all examples of chronic stress. Chronic stress before slaughter depletes stored 

glycogen, resulting in less glycogen accessible post-mortem, interfering with the natural 

acidification process and elevating the pH of meat (Adzitey & Nurul, 2011). 

 

 

4.3 Proximate Analysis 

 

 

Table 4.3 shows a mean and standard error of proximate analysis broiler meat of 

dry matter (DM), crude protein (CP), ether extract (EE), and ash content. The experiment 

conducted has a significant difference for all parameters in the proximate analysis 

(p<0.05).  
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Table 4.3: The mean and Standard Error of Proximate Analysis of Broiler Meat. 

 

Parameter 

(%) 

Group  

p-

value 

Control Treatment 

1 

Treatment 

2 

Treatment 

3 

Treatment 

4 

Dry 

Matter 

87.72±0.13a 88.99±0.23c 88.77±0.12bc 88.88±0.00c 88.23±0.05ab 0.00 

Crude 

Protein 

83.32±0.94b 75.74±0.25a 85.46±1.92b 95.32±1.19c 91.18±1.55c 0.00 

Ether 

Extract 

0.75±0.12a 5.34±0.07c 3.15±0.37b 9.55±0.64d 9.52±0.12d 0.00 

Ash 0.43±0.11a 3.55±0.14b 3.30±0.08b 4.68±0.14c 4.40±0.02c 0.00 

The value for significant difference is p<0.05. 

 

 

Figure 4.12: Mean and SEM error bar of DM (%). 
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The amount of dry matter in an animal's meat measures the amount of nutrients 

available. After removing all moisture, dry matter is fibre, protein, minerals, 

carbohydrates, and other nutrients (Wiersma, 2020). Based on the table, dry matter in 

Control is 87.72. The percentage of dry matter of each treatment group is slightly different 

from the Control. BSFL content in Treatment 1 and Treatment 3 is only 10% and BSFL 

content in Treatment 2 and 4 is 15%. However, the highest dry matter is Treatment 1 

(88.99), followed by Treatment 3, Treatment 2 and Treatment 4. 

 

 

 

Figure 4.13: Mean and SEM error bar of CP (%). 
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Treatment 1 with 75.74%. Treatment 3 had the highest amount of carbohydrates in the 

meat. Even though Treatment 3 and Treatment 2 had the same percentage of BSFL, 

Treatment 3 has extra protein source ingredients of water spinach and coconut dregs.  

However, the percentage of CP in all samples from the experiment conducted is 

invalid because the range of the %CP for broiler meat is around 20-24% (Panreac, n.d). 

There was a human error in this experiment; the digestion time should take more than 

four hours to digest the samples. However, in this experiment, the samples only digest 

one to two hours to digest. Even though the kjedahl method was conducted correctly, but 

the kjeldahl machine is used every day, the machine's efficiency is reduced.  

 

 

 

Figure 4.14: Mean and SEM error bar of EE (%). 
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1, Treatment 4 and Treatment 3. The treatment group's value was so high with the ranges 

3.15% to 9.55%. Treatment 3 and Treatment 4 have a higher ether extract content because 

of the use of coconut dregs and turmeric. These local ingredients also have crude fat 

content. The higher the fat content, the less appealing it is to the consumer. According to 

Song, Lin, Zhang, Hayat, Chen, Liu, Xiao, and Niu (2013), excessive fat content can 

reduce meat shelf life since excess fat can cause the meat to become rancid. Consumers 

prefer meat that is not rancid. 

 

 

 

Figure 4.15: Mean and SEM error bar of ash (%). 

 

 

The ash content of a food is determined as part of proximate analysis for 
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As a result, mineral content, like quality and microbiological viability, is essential for 

food nutrition. Control has the lowest ash content with 0.43%, followed by Treatment 2, 

Treatment 1, Treatment 4 and Treatment 3. Treatment 3 and Treatment 4 have higher ash 

than Treatment 1 and Treatment 2 because of coconut dregs, water spinach, and turmeric. 

These local ingredients help to increase the ash content in the broiler meat. Baraem Ismail 

stated in his paper (Ash Level Determination, 2017) that the lower the ash concentration 

of the sample, the lower the minerals in the food product. As a result, Treatments 3 and 4 

have more minerals. The use of these local ingredients can aid in producing low-cost 

animal feed. 

 

 

4.4 Sensory Evaluation 

 

 

Sensory evaluation is a scientific discipline that studies and examines human 

responses to food and drink compositions such as appearance, touch, odour, texture, 

temperature, and taste (Sensory evaluation - Food a fact of life, 2018). The sensory 

evaluation was conducted on raw meat and cooked meat. Raw meat consists of colour 

and odour while cooked meat consists of tenderness and flavour. Lastly, the overall 

acceptance of broiler meat for the consumers.  
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Table 4.4: The Mean and Standard Error of Sensory Evaluation of Broiler Meat. 

 

Parameter 

Group  

p-value Control Treatment 

1 

Treatment 

2 

Treatment 

3 

Treatment 

4 

Raw Meat 

Color 2.39±0.23a 1.61±0.20ab 2.28±0.28b 4.11±0.25c 3.61±0.24c 0.00 

Odor 1.94±0.25 2.28±0.25 2.06±0.17 2.61±0.32 1.89±0.18 0.21 

Cooked Meat 

Tenderness 3.44±0.17 3.00±0.33 3.06±0.26 3.17±0.28 3.72±0.18 0.23 

Flavor 3.06±0.24 3.17±0.24 3.11±0.23 3.33±0.14 3.50±0.23 0.58 

Overall 

Acceptance 

2.72±0.24 2.72±0.24 2.72±0.28 3.06±0.19 3.28±0.23 0.33 

The value for significant difference is p<0.05. 

 

 

 

Figure 4.16: Frequency and SEM Error Bar of Colour of Broiler Meat. 
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Based on figure 4.17, Treatment 1 had the preferable colour on raw broiler meat 

with the highest frequency; 10 on like significantly and six on like slightly, followed by 

Control and Treatment 2. Treatment 3 and Treatment 4 had the least preferable for the 

consumers. After conducting statical analysis using One Way ANOVA, there was no 

significant difference p<0.05 for all groups except on colour of raw broiler meat. Thus, 

the feed trial did not affect the odour, tenderness and flavour of broiler meat. 
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CHAPTER 5 

 

 

CONCLUSION AND RECOMMENDATION 

 

 

The study findings indicate that Treatment 2 (15% BSFL) was the suitable meat 

quality for the consumers. This is because Treatment 2 had the optimum pH value as pH 

value will influence other physicochemical properties in broiler meat. In term of 

haematology profile, Treatment 2 has the value closest to the standard value in broiler. 

Besides, in proximal analysis, Treatment 2 also had the closest value to Control when 

compared to the other treatments. Lastly, the sensory evaluation revealed that none of the 

treatment have a significant effect on the broiler meat. To conclude, BSFL can be 

recommended as an alternative to expensive protein feedstuff such as soybean meal.  

For recommendation, addition of iron in feed ingredients could help to increase 

the red blood cell of broiler meat. Thus, it can lower the risk of anaemia diseases. Next, 

the feed should be palletised to make sure the animals get sufficient nutrition from their 

meals. Lastly, the availability of laboratory equipment should be widened to allow proper 

comparison of acquired data with existing research, such as Warner-Bratzler knife with 

guillotine block, which is most commonly used in determining meat tenderness.  
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