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Chicken is the primary source of protein for the majority of Malaysians. The
average consumption of chicken meat is more than 50 kg per person per year.
Even though there is high demand for chicken meat in Malaysia, the supply is
equally efficient as the country has achieved 100% self-sufficiency in chicken
production. However, there might be a problem of sustainability in the future
as 70% of the raw material used in chicken feed are imported. Hence, efforts
are currently being intensified to introduce alternative feedstuff which can
replace or at least reduce the use of imported raw materials like soybean meal

and maize.

Palm Kernel Cake (PKC), one of the by-products of the oil palm industry was
found to be the best alternative ingredients that can be used to reduce the use
of maize and soybean meal in chicken feed. This is because PKC is readily

available in the country and given necessary treatments, it has a high potential



to be an alternative feedstuff in chicken feed. Nevertheless, changes in the
chicken feed may alter the meat appearance, taste and texture. These
changes must suit consumers’ preferences to ensure that the chicken fed with
PKC is marketable. Therefore, it becomes pertinent to conduct a sensory
evaluation of the chicken fed with different level of Palm Kernel Cake feeding

trial.

This research was divided into three parts (sensory evaluation 1, 2, and 3).
Sensory evaluation 1 was conducted to evaluate the sensory characteristics
and consumers’ acceptance of cooked control chicken, cooked chicken fed
with 10%, 20% and 30% treated PKC. Sensory evaluation 2 was conducted to
evaluate the sensory characteristics and consumers’ acceptance of cooked
control chicken, cooked chicken fed with 10%, 20% and 30% untreated PKC.
Lastly, sensory evaluation 3 was conducted to evaluate the sensory
characteristics and consumers’ acceptance of raw control chicken breast and
leg, raw chicken breast and leg fed with 10% and 20% of treated and untreated

PKC.

Descriptive analysis, one-way ANOVA, independent t-test, reliability test and
mean score were used to analyze the data. The result of the one-way ANOVA
in sensory evaluation 1 (chicken fed with different level of treated PKC) shows
that there is significant difference in the overall consumers’ acceptance and
the sample with the highest means score is the chicken fed with 20% treated
PKC. However, the result of sensory evaluation 2 shows that there is no

significant difference between the chicken fed with untreated PKC and the



control chicken (chicken fed with traditional feed) in term of the sensory
characteristics and overall consumers’ acceptance. Similarly, the result of
sensory evaluation 3 shows that there is no significant difference in the overall
consumers’ acceptance of the given chicken samples (raw chicken breast and
leg fed with 0% PKC, raw chicken breast and leg fed with 10%, 20% treated

PKC and raw chicken breast and leg fed with 10%, 20% untreated PKC).

Based on these findings, 20% treated PKC is the most suitable alternative to
use in chicken feed as the consumers acceptance level is the highest
compared to control chicken, chicken fed with 10% treated PKC and chicken
fed with 30% treated PKC. Furthermore, the poultry meat industry must pay
considerable attention to all aspects of the marketing prospects such as halal
certification, freshness of chicken, safe to consume, taste good, good value for
money and good advertising to ensure that the chicken supplied to market

meets consumers’ demand and preferences.

Keywords: palmkernel cake, sensory evaluation
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Ayam adalah sumber protein utama bagi majoriti rakyat Malaysia. Purata
penggunaan daging ayam adalah melebihi 50kg setahun bagi setiap seorang.
Walaupun terdapat permintaan tinggi untuk daging ayam di Malaysia,
bekalannya adalah efisien kerana negara telah mencapai 100% sara diri
dalam pengeluaran ayam. Walau bagaimanapun, masalah kemampanan
bekalan ayam mungkin berlaku pada masa akan datang apabila 70% daripada
bahan mentah yang digunakan dalam makanan ayam adalah diimport. Oleh
itu, usaha sedang dipergiatkan untuk memperkenalkan bahan makanan
alternatif yang boleh menggantikan atau sekurang-kurangnya mengurangkan

penggunaan bahan mentah yang diimport seperti kacang soya dan jagung.

Isirong Kelapa Sawit (PKC), salah satu produk sampingan industri kelapa
sawit dijumpai sebagai bahan alternatif terbaik yang dapat digunakan untuk
mengurangkan penggunaan jagung dan kacang soya dalam makanan ayam.

Ini kerana PKC sentiasa tersedia di negara ini dan dengan diberi rawatan yang
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diperlukan, PKC mempunyai berpotensi tinggi untuk menjadi bahan makanan
alternatif dalam makanan ayam. Walau bagaimanapun, perubahan dalam
makanan ayam boleh mengubah penampilan daging, rasa dan tekstur.
Perubahan ini mestilah sesuai dengan keinginan pengguna untuk memastikan
ayam yang diberi makan dengan PKC boleh dipasarkan. Oleh itu adalah
penting untuk menjalankan penilaian deria terhadap daging ayam dengan

tahap pemakanan percubaan isirong kelapa sawit yang berbeza.

Kajian ini dibahagikan kepada tiga bahagian (penilaian deria 1, 2, dan 3).
Penialian deria 1 dilakukan untuk menilai ciri-ciri deria dan penerimaan
pengguna terhadap ayam kawalan, ayam yang diberi makan dengan 10%,
20% dan 30% PKC yang telah dirawat (kesemua ayam telah masak).
Penilaian deria 2 dijalankan untuk menilai ciri-ciri deria dan penerimaan
pengguna terhadap ayam kawalan, ayam yang diberi makan dengan 10%,
20% dan 30% PKC yang tidak dirawat (kesemua ayam penilaian deria 2 telah
masak). Akhir sekali, penilaian deria 3 dijalankan untuk menilai ciri-ciri deria
dan penerimaan pengguna terhadap dada dan peha ayam kawalan mentah,
dada dan kaki ayam mentah yang diberi 10% dan 20% PKC yang dirawat dan

tidak dirawat.

Analisis deskriptif, satu-hala ANOVA, ujian t independent, ujian reliabiliti dan
skor min digunakan untuk menganalisis data. Hasil dari satu-hala ANOVA
dalam penilaian deria 1 (ayam yang diberi makan dengan pelbagai PKC yang
telah dirawat) memperlihatkan terdapat perbezaan yang signifikan dalam

penerimaan pengguna secara keseluruhan dan sampel dengan skor min



tertinggi adalah ayam yang diberi makan dengan 20% PKC. Walau
bagaimanapun, hasil penilaian deria 2 menunjukkan bahawa tidak ada
perbezaan yang signifikan antara ayam yang diberi makan dengan PKC yang
tidak dirawat dan ayam kawalan (ayam yang diberi makanan tradisional) dari
segi ciri-ciri deria dan penerimaan pengguna secara keseluruhan. Begitu juga,
hasil penilaian deria 3 menunjukkan bahawa tidak terdapat perbezaan yang
signifikan dalam penerimaan pengguna secara keseluruhan terhadap sampel
ayam yang diberikan (dada dan peha ayam mentah yang diberi makan dengan
0% PKC, dada dan peha ayam mentah yang diberi makan dengan 10%, 20%
PKC yang telah dirawat, dan dada ayam mentah dan kaki ayam mentah yang

diberi makan dengan 10%, 20% PKC yang tidak dirawat).

Berdasarkan penemuan ini, 20% PKC yang dirawat adalah alternatif yang
paling sesuai digunakan dalam makanan ayam kerana tahap penerimaan
pengguna adalah yang tertinggi berbanding ayam kawalan, ayam yang diberi
makan dengan 10% PKC yang dirawat dan ayam yang diberi makan dengan
30% PKC yang dirawat. Selain itu, industri daging ayam mesti memberi
perhatian yang besar terhadap semua aspek prospek pemasaran seperti
pengesahan halal, kesegaran ayam, selamat dimakan, rasa yang sedap,
berbaloi dengan nilai wang yang dilaburkan dan iklan yang baik untuk
memastikan ayam yang dibekalkan kepada pasaran memenuhi permintaan

dan pilihan pengguna.

Kata Kunci: isirong kelapa sawit, penilaian deria

SDG: GOAL 2 : Zero Hunger
GOAL 12: Resposible Consumption and Production
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CHAPTER 1

INTRODUCTION

This chapter discussed about the introduction of the important to make study
about sensory evaluation and consumer acceptance towards chicken meat fed
with different level of palm kernel cake feeding trial. This chapter start with the
important of agriculture in Malaysia that include the overview of agriculture
sector, livestock industry, poultry meat industry, chicken feed, palm kernel
cake (PKC) and sensory evaluation. This overview will describe the current
chicken industry background situation in Malaysia and the important to make
certain changes in certain part of the industry to boost the industry to the next
level. In this study, the differences is by changing the chicken feed ingredient
by adding PKC in certain level. This chapter also will include the problem

statement, research objectives and significance of the study.

Sensory evaluation is a way of examining consumers’ opinions about the
desired attributes of a food product. In the poultry industry, sensory evaluation
can be used to identify and ensure that the chickens are available in the
market, meet consumers’ demand and are marketable. This study aims to
utilize sensory evaluation to reveal the meat attributes of poultry birds fed with
different level of palm kernel cake (PKC) according to a feeding trial. Since the
poultry industry is an integral part of the agricultural sector, it becomes
pertinent to introduce and discuss the agricultural scenario in Malaysia and the
impact of the poultry industry on the country’s GDP especially the broiler sub-

sector. Hence, changing the form of the chicken meat through innovations



such as feed formulation might affect consumers’ taste and preferences, and
consequently will have a significant effect on the poultry industry. The chicken
meat sensory evaluation study is inevitable to gauge the acceptance of

consumers due to the changes in feed formulation regimes.

1.1 The Importance of Agriculture in Malaysia

Every country in the world is concerned about food security and the need to
prevent deficiency in food supply. The agricultural sector is in charge of the
production of food to ensure adequate and sufficient supply. The Ministry of
Agriculture and Agro-based Industry (MOA) is responsible for coordinating the
agricultural sector in Malaysia. Formal efforts made to encourage the growth
of the agricultural sector in Malaysia can be traced back to the late 19t century.
During this period, the Department of Veterinary (DVS), the Department of
Agriculture (DOA) and the Colonel Fisheries Unit now known as the
Department of Fisheries were established with the aim of boosting the
agricultural sector. Since then, various policies have been introduced to
enhance the growth of the sector. Presently, the National Agro-food Policy
(2011-2020) along with NKEA (National Key Economic Areas), which was

introduced in 2010, is the main policy driver.

The National Agro-food Policy (2011-2020) was introduced to replace the
previous agricultural related policies such as the National Agriculture Policy 1
(NAP 1, 1984-1991), National Agriculture Policy 2 (NAP 2, 1992 — 1997) and
National Agriculture policy 3 (NAP 3, 1998-2010). The National Agro-Food

Policy (DAN, 2011-2020) succeeds the NAP 3 and emphasizes many aspects
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in increasing and boosting the agricultural sector in Malaysia. The main
objectives of National Agro-Food Policy are to stimulate food security, promote

sustainability of the agro-food industry and increase agropreneurs’ income.

1.1.1 Overview of the Agricultural Sector Malaysia

Based on Table 1.1, the contribution of the agricultural sector to the Gross
Domestic Product (GDP) fluctuates around 10% to 8% from 2010 to 2016.
Nevertheless, comparing it with other sectors especially manufacturing and
services, the contribution can be considered low. Thus, the government needs
to intensify its efforts towards improving the contribution of the agricultural

sector to the country’s GDP.

Table 1.1: Contribution of the Economic Sectors to the GDP at 2016
Prices (RM Million) from 2010 — 2016

Economic Mining and

Socrs Agricutture g Manufacturing Construction Services
2010 82882 89793 192493 28213 420382
Share (%) 101 109 24 34 512
211 104424 %05 212618 0802 459182
Share (%) 115 105 233 34 504
212 %12 101474 247390 37909 501830
Share (%) 98 104 21 39 517
2013 280 103484 232659 1269 53,186
Share (%) 91 102 28 42 526
2014 %177 109,064 253067 48650 585518
Share (%) 89 99 29 44 529
215 97946 103716 263366 54,138 623857
Share (%) 85 90 27 47 539
216 106471 1046% 273900 50785 668730
Share (%) 87 85 23 49 544

(Source: Department of Statistic Malaysia, 2017)

In 2016, the agriculture sector contributes about 8.7% to the total GDP.

Between 2013 and 2016, the oil palm industry is the highest contributor in the



agricultural sector, followed by other agricultural activities, livestock, forestry
and lodging, marine fishing, rubber, and aquaculture (refer to Table 1.2). With
regards to food supply in the country, the livestock sub-sector is the second
highest contributor and plays an important role in the supply of protein to the

Malaysian population.

Table 1.2: Contribution of the Agricultural Sub-sectors to the GDP at 2016
Prices (RM Million) from 2013 — 2016

Agricultural . " 0 Share
Subssector 2013 Share (%) 2014 Share (%) 2015 Share (%) 2016 %)
Oil palm 38618 49 41,325 425 37,853 390 42,758 406
Other

agriculture 17,720 192 20,1% 208 23109 238 24593 233
Livestock 10972 19 12,080 124 12694 131 13,749 130
Forestry and

logging 8,564 93 8,926 92 8618 89 8,982 85
Marine fishing 7,505 8.1 8,129 84 8,006 83 8551 8.1
Rubber 5590 6.1 3332 34 3348 35 3545 34
Aquaculture 3228 35 3317 34 3,335 34 3236 3.1
Total 92197 100 97,305 100 96,963 100 105414 100

(Source: Department of Statistic Malaysia, 2017)

1.1.2 Overview of the Livestock Industry

Referring to Table 1.3, poultry meat is the major source of meat and meat
products in Malaysia, followed by pork, beef, and mutton. The livestock
industry showed an increasing trend with slight fluctuations between 2010 and

2016.



Table 1.3: Output of Livestock Products (tonnage), 2010-2016

No. | Commodity | 2010 2011 2012 2013 2014 2015 2016
1 [ 46510 | 48835 | 51277 | 51715 | 52857 | 50493 | 50283
(M.Ton)

g Muton 23865 | 30915 48062 46838 45461 43673 44635
(M. Ton)

3 RA"“}O”) 234000 | 214308 | 218471 217422 217558 | 215760 | 221,848
Poultry Meat

4 (000M.Tor) 12956 | 12899 137437 | 145809 | 157279 | 161392 | 167140
Chicken/

5 |DuckEggs 9826 10358 | 1073670 | 11,3993 | 1212708 | 132218 | 138422
(Mi. Eggs)
Mik

6 (Mi.Lives) 67 7087 7241 7399 7527 76.04 36.74
Raw Hides &

7 |Skins 12054 12656 12901 129% 13,282 12,693 12,640
(M. Ton)

(Source: Department of Veterinary Services, 2017)

Referring to Table 1.4, Malaysians consume more poultry meat compared to
the other types of meat. In 2016, the per capita consumption of poultry meat
slightly stands above 50 kg per person. Unlike the other types of meat such as
beef and pork, the consumption of poultry meat is not prohibited by any religion

or culture as every individual consumes it.

Table 1.4: Per Capita Consumption of Livestock Products, 2010-2016

No. |Commodity 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016
1 |Beef (Kg) 545 | 576 | 615 | 674 | 691 | 7.05 | 7.06
2 |Mutton (Kg) 069 | 069 | 083 | 101 | 1.18 | 125 | 1.30
3 |Pork (Kg) 2165 | 21.01 | 19.13 | 18.74 | 18.79 | 18.7 | 18.57

4 |Poultry Meat (Kg) | 43.32 | 43.58 44.4 46.49 | 49.83 | 50.67 | 50.32

5 |Chicken/Duck 303 | 309 | 308 | 319 | 352 | 373 | 385
Eggs (Egg)
6 |Mik (Kg) 2785 | 1852 | 3545 | 32.38 | 3517 | 35.68 | 37.99

(Source: Department of Veterinary Services, 2017)

Looking at Table 1.5, only poultry meat and chicken/duck egg are consistently

above 100% self-sufficiency level. The Pork meat was self-sufficient in 2011
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and the sufficiency level of the following years (2012 -2016) were also close
100%. Other than these three, the self-sufficiency values of other sub-livestock
commodities are too low and are declining on average between 2010 and
2016.

Table 1.5: Self-sufficiency Level of Livestock Products (%), 2010-2016

No. | Commodity 2010 2011 2012 2013 2014 2015 2016
1 | Beef 30.12 217 2826 25066 2528 235 24
2 | Mutton 1213 11.73 19.71 15.51 12.74 1146 10.77
3 | Pork 95.25 101.95 96.74 96.94 95.66 94.62 92,60
4 | Poultry Meat 105.55 105.36 104.88 104.85 104.3 104.48 104.51
5 g:::c:g;lgs 114.63 115.35 118.17 119.35 113.79 113.55 11321
6 | Milk 849 122 6.92 764 7.07 6.99 304

(Source: Department of Veterinary Services, 2017)

Thus, the broiler sub-sector is important in supplying relatively cheap protein
to Malaysians. Any changes in the texture or other sensory attributes of the

meat will impact consumer acceptance.

1.1.3 Poultry Meat Industry

In 2015, about 662 agroprenuers establishments engaged in the poultry meat
industry and provided about 34,805 jobs with total salaries worth RM 726.2
million (Department of Statistics Malaysia, 2017). Since broiler chicken is a
type of poultry meat, the poultry meat industry is also the highest contributor
in the livestock industry in 2015 with a gross output of RM9,085 million
compared to RM 3,852.4 million in 2010 (DOSM, 2017). Even though Malaysia
has achieved more than 100% self-sufficiency level in the local production of
poultry meat especially the supply of chicken meat, there are still lingering

6



concerns with regards to domestic production and availability of poultry feed.
Based on Table 1.6, the importation of animal feedstuff exceeds the
corresponding exportation which results in a negative balance of trade values
between 2012 and 2016. This situation has a high impact on the poultry meat
industry due to the need to sustain the feedstuff stock and ensure the growth
of the industry. This deficit in the balance of trade dated back to the early 70’s.

Table 1.6: Export and Import of Animal Feedstuff from Jan - Dec
(RM Million)

Commodity 2012 2013 2014 2015 2016
| Export 1542 1,770 1,778 1,623 1.809
Animal
Feedstuff
(excluding Import 3,376 4,038 4,288 3,994 3,675
unmilled
cereals) Balance of | -1,834 2,268 2,510 2,371 -1,866
trade

(Source: Department of Statistics Malaysia, 2014 - 2017)

1.1.4 Chicken Feed

According to the Guide to Broiler Chicken Farming prepared by DVS in 2006,
the chicken feed accounts for more than 70% of the total production cost. This
shows that chicken feed is the most important input in broiler chicken
production. Based on Table 1.7, maize and soybean meal are the two major
ingredients in chicken feed. That is, maize and soybean meal account for more
than 70% of the total ingredients required to supply adequate level of energy

and protein in chicken feed (DVS, 2016).

Currently, these ingredients are readily available as they can be easily

imported. In 2016, Malaysia imports maize from Argentina, Brazil, and USA



(MOA, 2017). Since the major feed ingredients such as soybean and maize
are imported (MOA, 2017), the poultry meat industry can be said to be import

dependent with regards to the supply of raw materials.

Table 1.7: Common Ingredients in Broiler Chicken Feed Formulation

Energy source
e Maize (55%-67%)

Plant protein sources
e Soybean meal (20%-29%)

Animal protein source
e Fishmeal

Other supplements

e Limestone
Dicalcium phosphate
Stabilize fat
Traced mineralized salt
Vitamin Premix
Methionine

(Source: Department of Veterinary Services, 2016)

Over-reliance on imported raw material can affect the sustainability of the
poultry meat industry. This might result from situations that can cause
deficiencies in the supply of ingredients required for the formulation of chicken
feed. These include:

¢ the countries stop exporting their product

e presence of diplomatic problem between Malaysia and the exporting

countries
e exporting countries experiencing insufficient stock of raw material
e exporting countries only have sufficient product to cater for their needs

o the advent of natural disaster in exporting country



Based on these unpredictable situations that may occur in the future, the
poultry meat industry must take necessary precautions to safeguard its
sustainability. An effective means of addressing this problem is exploring the
alternative ingredients that are easily available in Malaysia. One of the most
suitable alternative ingredients is the palm kernel cake (PKC). This is a by-
product of the palm oil industry which can replace or at least reduce the

proportion of maize and soybean meal used in the formulation of chicken feed.

1.1.5 Palm Kernel Cake, PKC

Malaysia is the second largest producer of palm oil products after Indonesia.
The Palm oil industry is the highest contributor in the Agricultural sector
(DOSM, 2017). The oil palm industry not only produces palm oil but also
provides other products and by-products. One of the by-products of palm oil
that can be utilized as an animal feedstuff is the palm kernel cake (PKC).
Referring to Table 1.8, the crude palm oil (CPO) produced is over 17 million
tonnes, the crude palm kernel oil (CPKO) is over 1.9 million tonnes and the
palm kernel cake (PKC) is over 2 million tonnes every year.

Table 1.8: Oil Palm Industry Production of CPO and By-Products, 2012 -
2016 (Tonnes)

Year Crude Palm Oil Crude Palm Kernel Palm Kernel Cake
(CPO) Oil (CPKO) (PKC)

2012 18,785,030 2,164,024 2,399,204

2013 19,216,459 2,269,822 2,516,664

2014 19,667,016 2,277,382 2,518,947

2015 19,961,581 2,276,466 2,519,990

2016 17,319,177 1,959,423 2,173,000

(Source: Malaysia Palm Oil Board, 2013 - 2017)



Palm kernel is produced after the first stage of oil extraction. The Palm kernel
will then be crushed to get CPKO using the expelling method. Through the
expelling method, PKC will be derived as a by-product of CPKO (Subramaniam

et al, 2010).

Besides PKC, other by-products derived from the oil extraction process are
palm oil sludge (POS) and palm pressed fibre (PPF). However, PKC appears
to be a better animal feed ingredient due to its high protein and low fibre
compared to the other two (Kum & Wan Zahari, 2011; Wan Zahari & Alimon,
2004). Table 1.9 shows the composition of PKC, POS, PPF, Maize and
Soybean meal with regards to their dry matter, crude protein, and crude fibre.
According to Table 1.9, even though PKC is the most suitable animal feed
ingredient among the palm oil by-products, the soybean meal remains the best

option due to its higher protein and lower fibre content.

Table 1.9: Composition of PKC, POS, PPF, Maize and Soybean Meal (%
Dry Matter)

Type of material Dry matter Crude Protein Crude fibre
Palm Kernel Cake, PKC 89.8 17.2 171
Palm Oil Sludge, POS 89.0 12.5 20.1
Palm Pressed Fibre, PPF 91.2 16.8 19.7
Maize 89.7 10.6 4.3
Soybean meal 86.6 48.4 8.5

(Source: Kum & Wan Zahari, 2011; Department of Veterinary Services, 2005)

PKC is commonly adopted as feedstuff for the ruminant animals. However, it
is rarely used in non-ruminant animals like chicken due to the high fibre content
(Sharmila et al, 2014). Based on Table 1.11, the ruminant livestock can tolerate

more than 50% PKC in their feed except for sheep and goat while previous
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studies recommend a maximum of 20% PKC in broiler feed. (Wan Zahari &
Alimon, 2004). As shown in Table 1.10, the crude protein needed in chicken
feed is about 20% which is quite close to that of PKC while the fibre content in
PKC is too high and the maximum amount that can be accepted in chicken

feed is 6.9%.

Table 1.10: General Composition of Chicken Feed (% Dry Matter)
Type of chicken

feed Dry matter Crude Protein Crude fibre
Starter 91.7 19.8 4.0
Grower 90.2 22.6 6.9
Finisher 90.1 20.0 6.3

(Source: Department of Veterinary Services, 2005)

1.11: Recommended Level of PKC in Livestock

Livestock Recommended level (%)
Beef cattle 50-80

Dairy cattle 30-50

Sheep Maximum 30

Goat 30-50
Poultry-broiler 15-20
Poultry-layer 15-25

Swine 15-25
Freshwater fish 10-20

(Source: Wan Zahari and Alimon, 2004)

The nutrient content of PKC can be altered to improve the composition. That
is, the Protein and fibre contents can be remediated through specific
treatments. There are three types of treatments which are the physical,
chemical and biological treatments. The physical treatment can be conducted
using the extruding method, the extracting method, and the protein isolation
method. The chemical treatment uses acid or alkaline solution to improve the
nutrients in PKC. Lastly, the biological treatment is conducted using enzymes

(Sharmila et al, 2014). Alterations in feed formulation and ingredients might
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affect the texture, sensory and taste of the chicken meat and this necessitate
the evaluation of the sensory aspect of chicken fed with PKC to gauge

consumers’ acceptability of such chicken meat.

1.1.6 Sensory Evaluation

Sensory evaluation is a way of assessing how people differentiate between
foods. In other words, how people are able to compare the foods being
evaluated. The comparison serves to assess whether the food being evaluated
is preferred over the other or at least can be accepted by the people. For
example, in Japan, chicken breast is among chicken parts that get the least
preference among Japanese. To change this preference, a study was
conducted to facilitate the acceptance of chicken breast among Japanese.
Two treatments were administered to the chicken breast which includes
cooking at high pressure and adding sodium hydrogen carbonate. Through
sensory evaluation, Japanese found that the new type of chicken breast was

tenderer, juicier and has better taste than the untreated one (Tabe et al, 2013).

Sensory evaluation uses certain sensory characteristics to evaluate the salient
attributes of foods. Generally, the sensory characteristics are appearance,
aroma, flavour, and texture (De Toledo et al, 2005; Harp et al, 1998). These
four general sensory characteristics can be expanded based on the sensory

research being conducted.

There are two common reasons why sensory evaluation is used in food

research. Firstly, to determine whether people are able to differentiate between
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the foods that need to be evaluated in term of the sensory characteristics. For
instance, when comparing two samples based on colour characteristics, does
one of the samples appears more yellowish than the other or there is no
significant difference. Assessing the difference in term of sensory
characteristics may influence people acceptance level. This leads to the
second reason; sensory evaluation can help to reveal people preference

between the foods being evaluated.

It cannot be concluded that a significant difference in term of sensory
characteristics will lead to a significant difference in term of likeliness or
preference. This may happen the other way around. In some case, people can
differentiate between the foods, but their preferences may remain relatively
unchanged. For example, adding different level of fat to culinary sauces will
not affect the likeliness of the taste of the sauce although the panellists can

differentiate the taste between sauces (Rapp et al, 2007).

The idea of altering the chicken feed by adding PKC will benefit both the
farmers and the country as it serves to utilize the alternative sources of
feedstuff available in the country. This will promote sustainable chicken feed
stock and reduce the country’s reliance on imported raw material. However,
the decision to buy or not to buy the resultant product comes from the

consumers.

In this study, the chickens used for the sensory evaluation experiment were

gathered from the research conducted by the Institute of Tropical Agriculture
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and Food Security (ITAFoS) under Universiti Putra Malaysia (UPM). The study
was conducted to change the PKC nutritional value using extrusion treatment
(Muhammad Akhmal et al, 2017) and the resultant feedstuff was introduced to
poultry meat feed formulation. The finding showed that the extrusion treatment
changed and improved the PKC nutrition value. After the new discovery,
ITAFoS continued the research by comparing the performance of broiler
chickens fed with treated PKC and untreated PKC. The experiment consisted
of seven types of broiler chickens. The first one is the control chicken which is
the broiler chicken fed without PKC or broiler chicken fed with traditional
chicken feed. The second one is the chicken fed with 10% extrusion treated
PKC. The third is the chicken fed with 20% extrusion treated PKC. Fourth,
chicken fed with 30% extrusion treated PKC. Fifth, chicken fed with 10%
untreated PKC. Sixth, chicken fed with 20% untreated PKC. The last one which
is seventh is the chicken fed with 30% untreated PKC. A detailed discussion

of the experiment will be presented in the methodology chapter.

Altering the feed ingredients may or may not change the taste, texture and
appearance of the chicken vis-a-vis the traditional chicken fed with the
established feed formulated by the feed manufacturer in which the main
ingredients are maize (50%) and soybean (30%) (the percentage might
change based on the type of feed formulation i.e. either for starter, grower or
finisher stage of the poultry). Typically, almost 80% of the ingredients used in
poultry feed come from maize and soybean. Thus, changing the percentage of
these two ingredients as stated earlier might alter the texture, taste and

sensory attributes of the chicken and this emphasizes our concern which is the
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consumers’ acceptance of these changes if there is any. Hence, it becomes
important to conduct sensory evaluation and reveal whether consumers can
differentiate between the appearance, aroma, flavour and texture of chicken
fed with PKC and chicken fed without PKC. This research will also examine
consumers’ acceptance toward chicken fed with PKC to see if the new feed

formulation has the potential required for effectual adoption in the country.

1.2 Problem Statement

The Malaysian poultry meat industry can boast of its ability to produce
sufficient chicken required in the market. However, this success story
embodies a potential problem that may emanate in the future as the industry
relies on imported ingredients such as maize and soybean to produce chicken
feed. This makes it necessary to channel efforts towards finding alternative
ingredients. Over-reliance on imported ingredients may lead to unpredictable
insufficiency in chicken feed stock in the future. To avoid this unpredictable
problem, PKC (a by-product from the oil palm industry) can serve as the best
alternative ingredient and can replace or reduce the proportion of maize and
soybean meal used in chicken feed formulation. This is because it can be
easily obtained in Malaysia and given the necessary treatments, it has high

potential to be an alternative ingredient.

Nevertheless, changes in the chicken feed may or may not alter the chicken
meat appearance, taste and texture. The changes in appearance, taste and
texture must suit consumers’ preferences to ensure the marketability of
chickens that consume PKC as part of the ingredients in their feed. This

necessitates sensory evaluation to assess whether the consumers can
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differentiate between the chicken fed with PKC as a certain percentage of the
feed ingredients and chicken fed without PKC with regards to the chicken
meat’s appearance, taste, texture and other relevant sensory characteristics.
Through sensory evaluation, the research will also examine consumers’

acceptance level towards chicken fed PKC and chicken fed without PKC.

It will be a good indicator if the consumers could not differentiate between
chicken fed with PKC and chicken fed without PKC. This shows that people
are not aware of the changes in the chicken feeds and will accept the chicken
fed with PKC like the chicken fed with traditional ingredients. However, if there
are ways around where people cannot differentiate between chicken fed with
PKC and chicken fed without PKC, it will be great to determine the level of

PKC that will be preferred among the consumers.

Thus, this research will conduct a sensory evaluation towards chicken meat
fed with different level of Palm Kernel Cake feeding trial to determine how
consumers can differentiate between these chicken meats with regards to
various sensory characteristics such as appearance, texture, taste etc. It will
also examine consumers’ acceptance level towards the chicken meats.
Marketing prospect has a link with consumer acceptance where it will offer an
elements to offer in market to drive the products can enter the market thus the
marketing prospects also will be determine to see the market among

consumers for chicken meat fed with PKC.
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1.3 Research Objectives

1.3.1 General Objective

To conduct a sensory evaluation towards chicken meat fed with different leve

of Palm Kernel Cake feeding trial.

1.3.1.1 Specific Objectives

1. To determine the different sensory characteristics of chicken meat fed
with different level of PKC feeding trial.

2. To assess the differences in overall consumers’ acceptance of chicken
meat fed with different level of PKC feeding trial.

3. To determine the marketing prospects of chicken meat fed with PKC

among the consumers

1.4 Significance of Study

This research focuses on examining consumers’ sensory evaluation of chicken
meat after various alterations of the feed ingredients. The findings from this
study can benefit the poultry meat industry especially the chicken feed
producers as it can be a guideline for introducing PKC as an alternative
ingredient in feed formulation. Due to the inadequate production and rising
importation of the traditional ingredients (maize and soybean meal),
introducing chicken feed with PKC as part of the ingredients is an important
idea because through relevant modifications (treatments), the new ingredient
can be employed to ensure sustainability in the supply of raw material in the

country. The Malaysian oil palm industry is a sustainable one which produces
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renewable resources with utmost adherence to the recommended ethical
practices. Thus, adopting the PKC is not only beneficial to the poultry meat

industry but also ensures maximum utilization of local products.
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