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ABSTRACT 


The study is focused on the nutritional value of common edible reptile's meat and effects of 
consuming the meat toward human. The parameters for the analysis are moisture analysis, 
crude protein analysis, and crude fat analysis by using proximate analysis method. Proximate 
analysis is the method to determine the chemical constituents of feedstuff by follow the 
normal composition parameter of the feed. The samples that are used for the analysis are 
Python reticulatus. Cuora amboinensis, Crocodylus porosus, Dogania subplana, Varanus 
salvator. Acrochordusjavanicus and Xenelaphis hexagonotus. The native people in Padawan 
and Serian area commonly consume the reptiles' meat because of the taste of the flesh 
instead of knowing the actual nutritional value of the meat. Based on the analysis, reptiles' 
meats have not met the standard human nutrients requirement. Besides that, the conservation 
of the wild animal is taken seriously by Sarawak Forestry Department where some of the 
species are listed in Sarawak Wildlife Protection Ordinance, 1998. 

Keywords: Conservation, Consumption, Nutritional value, proximate analysis, Reptile, 
Sarawak Wildlife Protection Ordinance, 1998. 

ABSTRAK 

Kajian inifokus kepada tahap nutrisi dalam daging reptilia dan kesan daripada pengamalan 
daging ini terhadap manusia. Parameter yang digunakan lIntuk menganalisa daging reptilia 
ini adalah dengan menguji kandungan air di dalam daging tersebut, kandungan protein 
kasar, dan kandungan /emak kasar dengan menggunakan kaedah analisa penganggaran. 
Kaedah analisis ini adalah unluk mengelahui kandungan bahan kimia dalam pemakanan 
dengan memjuk kepada piawaian pemakanan yang digalakkan. Sampel daging yang 
digunakan adalah daging Python reticulatus, Cuora amboinensis, Crocodylus porosus, 
Dogania subplana, Varanus salvator, Acrochordus javanicus dan Xenelaphis hexagonotus. 
Berdasarkan kajian yang dibuat, kandungan nutrisi da/am daging reptilia belum memenuhi 
piawaiall kandungan nutrisi yang diperlukan olell man usia. Penduduk pedalaman di 
Padawan dan Serian mengamalkan makanan eksotik ini disebabkan oleh rasa daging 
tersebllf dan kepercayaan mereka bahawa gading ini dapat memulihkan perbagai jenis 
penyakit. Selain ilU, pemuliharaan hidupan liar amat di ambil serius oleh Jabatan 
Perhutanan Sarawak kerana terdapat sebahagian daripada reptilia ini disenaraikan dalam 
Ordinan Perlindungan Hidupan Liar Sarawak, 1998. 

Kata kunci: Pemuliharaan, Pengamalan, Kandungan mllnSl, Analisa penganggaraan, 
Reptilia. Ordinan Perlindungan Hidupan Liar Sarawak, 1998. 
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In Sarawak, reptiles' consumption is common among the native people in the 

rural area and even by the urban people (Pegg et al., 2005). The native people 

usually caught and killed the animals instead of releasing them back in wild (Pozio et 

al., 2006). The preparation of the reptiles' meat is very important to prevent the 

present of bacteria and parasite in the meat (Madsen, 1992; Brook et al., 2010). The 

minimum time for the preparation ofthe meat was at least about one hour. Thus, the 

study emphasized on the nutritional value of the reptiles' meats by proximate 

analysis to indicate the nutritional value of the meats according to the species. 

Nutrition is the properties of diet which made up body metabolism and 

promotes health (Winyard, 1992). Nutritional values are the nutrients contain in food 

which helps to support body functions in order to have a healthy living, or in other 

words, the nutrients which to support body's functions in order to help healthy living. 

In other words, to improve and enhance the ability of our body systems to do work 

and other exercises (Corbin et al., 2009). 

According to a survey that had been carried out near Padawan and rural 

village in Serian, one of the villagers said that they believe by consuming the python 

meat will enhance the delivery of baby and lead to smooth and healthy skin. Besides 

that, the study done by Magnino et al. (2009), the Spanish sailors consumed salted 

giant tortoise meat during the sailing and agree that the flesh ofthe tortoise was good 

and tasty. This proved that people have consumed the reptiles for about many years 

ago as their source of food and some for medical purposes. According to traditional 

Chinese medical practitioner, the flesh of crocodile was essential for treating a few 
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types of chronic illness such as asthma, cough with white sputum, lung and kidney

asthenia and inborn weakness. 

As increasing the demographic growth in this country especially in Sarawak, 

the demand for the food production was high including the meat (Rerat & Kaushik, 

1995). Thus, with the high demands of meats, the market value increases and cause 

some of the native people which have low living income have to depend on the wild 

meat for their food source. In addition, the native people usually breed the livestock 

in captivity and some cropping at the village as their source of income and food. 

The meat that the native people usually consumed are meat of reticulated 

python, soft-shelled turtles, saltwater crocodile, water monitor, Malayan box turtle, 

elephant trunk snake and Malayan brown snake. These animals were from Family 

pythonidae, Trionychidae, Crocodylidae, Varanidae, Bataguridae, Acrochordidae 

and Colubridae respectively (Lim & Das, 1999; Stuebing & Inger, 1999; Ritchie & 

Jong, 2002;Das, 2004). The animals were usually found while they crossed the road, 

disturbing the livestock, and while fishing near the river (Ko lozyn-Krajewska & 

Dolatawski, 2012). At the rural area, the rainforest was free from development and 

become the suitable habitat of the wild animals including reptiles. 

In food agriculture and also the industry overall, the animal meat was an 

important in commercialization for economic value (Ortiz-Somovilla et at., 2006). 

The meat of the reptiles was commercialized not only in Sarawak but also in Sabah 

and Peninsular Malaysia especially Malayan Box Turtle (Lim & Das, 1999). Besides, 

other reptilians such as water monitor, saltwater crocodile (buai gayau in Bidayuh) 
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and Malayan softshell turtle (labi-labi) are also consumed. The captive animals 

usually being treated from getting infected by parasites and bacteria as the antibiotic 

and other vaccines were used to against any related diseases (Roth, 2011). 

According to Borneo Post dated April 25, 2007, Sarawak Forestry 

Corporation allow commercial harvesting of crocodile meats and skin to reduce its 

population due to the cases where 42 victims were killed by the saltwater crocodile at 

five places in Sarawak which are Batang Samarahan, Batang Saribas, Batang Lupar, 

Sg. Sarawak and Batang Sadong . In addition, it was stated in Section (31), in 

Sarawak Wild Life Protection Ordinance, 1998, a person that were dealing in trading 

of wild animal must have a legal license to import and export wild animal. The 

trading of the wild animal in Sarawak also under legislation Convention of 

International Trade in Endangered Species (CITES). 

This project emphasize the study ofthe nutritional value ofthe reptiles where 

the content of the moisture, crude protein, crude fat, and were determined by 

proximate analysis. The result then compared with the essential nutrients from the 

diet in normal human consumed for a healthy life style. According to Corbin et al. 

(2009), protein was the essential building block for our body and the lack intake of 

protein lead to slow in growth and tissue formation, and fat was the source of energy 

in our body but the excess intake may bring to cardiovascular disease. Both excess 

and nutrient deficiency was provided adverse effect to our body system. Thus, the 

right proportion of the nutrients in the diet was important to enhance a good health 

and a better living. 

4 




Pusat KhidmHt Maklumat Akademik 

UNlVERSm MALAYSIA SARAWAK 


1.2 Significant of Study 

The selection of the right nutrients in our daily diet was important for our 

body to stay healthy and avoid getting sick (Corbin et at., 2009). The diet must 

contain enough nutrients to support our body metabolism and essential toward our 

body filnction (Corbin et at., 2009). It was significant to the study whereby the lack 

of knowledge and awareness among the native people may affect their health as they 

consumed the wild exotic animals daily as their daily meal. Thus, it might be able to 

help to educate them about the consumption of the exotic species where it cannot 

provide the right nutrients to them without consuming other dishes such as 

vegetables, grains and beans (Roth, 2011). Indirectly, they were aware about the 

conservation of the species and also their importance toward the ecosystem function 

and avoid the lowering of the population size (Harrison, 2011). Thus, the sustainable 

use of the wild life was one of the management strategies in conservation as we can 

hunt for food but not trade them in the market, as the commercial trade was the major 

driver of exploitation in wild life (Brook et al., 2011). Reptiles consumption was 

worldwide known in the world but the nutritional value of the meat was rarely study 

by the nutritionist thus the study help to improve the knowledge and educate the 

native people about the value of the diet they have been consume especially reptiles 

meat. 
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1.3 Scope of Study 

The scope of the study focused on the nutritional value of the common edible 

reptiles' meat by using proximate analysis method. The determination of the 

nutritional value of the reptiles' meat was recorded for the comparison with the 

standard normal human nutrients requirement. According to the survey that have 

been conducted at Padawan and Serian villages, the common reptiles that the native 

people consumed are reticulated python, soft-shelled turtles, saltwater crocodile, 

water monitor, Malayan box turtle, elephant trunk snake and Malayan brown snake. 

The samples were tested on their amount of water contain, crude protein, and also 

crude fat. The analysis was done to indicate the nutrition level of reptiles' meat 

whether the consumption of the meat essential for human health or vice versa. 

Samples were taken from the native people result from killing the animal near their 

backyard. The procedures are based on Association of Analytical Chemistry (AOAC) 

analy is to standardize the procedure. The research is conducted for almost nine 

months and the study is focus on the nutritional value from the consumption of 

reptiles' meat among the native people from rural area at Padawan and Serian. 
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1.4 Objectives 

This study is related to human healthy life style which involve with analysis to 

detennine the nutritional values of exotic animals that they consume especially in 

rural area. The objectives of this study are as below: 

• 	 to determine the nutritional values of reptiles by proximate analysis, and 

• 	 to compare the nutritional values of reptiles with the standard nutrients values 

in normal human based on the human standard essential nutrients need 

1.5 Statement of Problems 

The villagers in rural area do not know the nutritional value of the selected 

exotic animals they consuming especially reptiles that they usually hunting for food. 

They are also careless about the ethical concern towards the animals because they are 

not educated to concern towards this matter. The conservation of the wild life is 

important to maintain the number of the wild animal in the wild and provide them a 

suitable habitat to inhabit. Sustainable use of wild life is the objective of 

conservation where use them for research purposes and for food but it is depend on 

their conservation status in wild and also in IUCN Redlist. The concern about 

conservation among the native people becomes a problem where they do not know 

what to kill and not to kill. Thus, this project helps to determine the nutritional values 

of these reptiles to them because they need to know about the nutrition value of the 

animals they consumed. Plus, the native people should know about the conservation 

status of wild animals and legislation that involve in wildlife conservation In 

Sarawak. 
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1.6 Hypothesis Statement 

This study indicates the knowledge of nutritional value of reptiles' meat and 

the differences with normal standard essential nutrients requirement. As a 

hypothesi , the reptiles' meat either provide essential nutrients need to human or do 

not provide essential nutrients need to human. 
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CHAPTER 2 

LITERATURE REVIEW 

2.1 Family Pythonidae 

Previous study state that python used to be included in Boidae but now they 

were separated according to their arrangement of the bones in their skulls, 

distribution and also their breeding habits (Mattison, 2007). Python were feed on the 

wanned blooded terrestrial animals, amphibian and other reptiles (Stuebing & Inger, 

1999). One of the species called Python reticufatus, was commonly consumed by 

native people in Sarawak and also urban people in Malaysia including the people 

from the other part of the world (Mattison, 2007). They fetch a very high price in 

market el)pecially in Asia where certain species of python including the rock python 

in Africa (Mattison, 2007). Reticulated python was the most common species in 

Borneo and mostly consumed by the aborigine in Sarawak due to their wide 

occurrence in certain area which inhabit in lowland habitat including the town 

(Stuebing & Inger, 1999; Das, 2006). The Chinese believed that consuming the 

snakes' meat was part of traditional need that provide medical value in Chinese life 

in Hong Kong (Wong et ai., 2009). 
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2.2 Family Acrochordidae 

This species was widely distributed throughout South-east Asia in the coastal 

area (Stuebing & Inger, 1999). Acrochordus javanicus apparently sold in the market 

in Sarawak as food and their skin for leather-based items such as handbags, wallet, 

belt and shoes (Stuebing & Inger, 1999). The species do not contain much flesh but 

their wide distribution near the coastal area makes them easily catch and killed by the 

native people (Mattison, 2007). Their unique features make them apart from other 

families as they have high specialized for aquatic life form (Mattison, 2007). This 

species u ually hunt by the native people during the breeding season and their meat 

become food source and skin become accessory materials (Brooks et al., 2007). 

2.3 Family Colubridae 

The species in this family were widely distributed in Southeast Asia and 

filled most of the ecological niche in ecosystem (Mattison, 2007). They can be found 

mostly at flattish, wet forests or disturbed areas in Sarawak (Das, 2006). One of the 

common ed ible species in this family is Elephant trunk snake, Xenelaphis 

hexagonotlls which freshly eat by human (Stuebing & Inger, 1999). They usually 

tasty cooked in soup but they consist of lots of tiny bones which make them hard to 

consume plus they lack of flesh (Mattison, 2007). 
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2.4 Family Trionychidae 

Soft hell turtles can be recognized by their soft, smooth flattened shell (Lim 

and Das, 1999). Besides that, they do have some distinctive features which are 

carapace and plastron (Das, 2006). Dogania supiana is one of the common species 

consume by the native and usually identified by their softshell and a piggy snout 

(Lim & Das, 1999). The exploitation of the turtle meat become a valuable in the 

market as it provide a huge benefit in business (Spellerberg, 1976), which now occur 

in Malay ia. The flesh 0 f this species is high esteem and large 0 f the numbers were 

caught by the native as source of protein (Lim & Das, 1999). 

2.5 Family Bataguridae 

According to Lim and Das, (1999), the species in this family commonly have 

hardshell as essentially represent the Old World species distribution. They have hard 

features for both carapace and plastron (Das, 2006). Malayan box turtle, Cuora 

amboinensi , was mostly found in Borneo especially in Sarawak and they are highly 

adaptable (Lim & Das, 1999). They are always found in pond, mangrove swamps, 

freshwater marshes, canals and rice streams (Lim & Das, 1999). Thus, it is important 

for the native to prepare their flesh well as the edible turtles do have affected by 

bacteria and parasite (Paulsen et ai., 2012). Malayan box turtle, Cuora amboinensis 

mostly consumed by the native people as they are commonly found while crossing 

the road. 
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2.6 Family Crocodylidae 

In Borneo, we only have two species of crocodile which are Malayan false 

gharial, Tomistoma schlegelii and saltwater crocodile, Crocodylus porosus(Das, 

2(06). Both freshwater crocodile and saltwater crocodile were from Family 

Crocodylidae. Sarawak is a land oflegend due to the Crocodyilis porosus occurrence 

(Ritchie & Jong, 2002). Jong's crocodile Farm is a farm which breeds the crocodiles 

in both species and become one of the attractions of foreigners to come and visits 

Kuching. For the nutritional study, according to Madsen (1993), the frozen health 

meats result in present of microbial and bacterial infection in crocodile's meat from 

species Crocodyilis niloticus. This can lead to the public concern in consuming the 

crocodile's meat among the native people. By the way, the attack of the crocodile in 

Sarawak allows them to be hunted and killed by Sarawak Forestry Corporation in 

2007 (Ritchie & Jong, 2002). They are carnivores thus their diet comprise the marine 

and terrestrial vertebrate (Magnino et al., 2009). 

2.7 Family Varanidae 

There is one species of lizard which commonly found by the villagers which 

was the water monitor, Varanus salvator. The distribution of the species was widely 

in Sri Lanka and India, Southern China, east through South East Asia and Philiphines 

(Das, 2004). The species was usually seen near the water bodies of mangrove 

amp, river banks, canals, dipterocarp forest and urban areas (Das, 2006). This 
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species was hunt for their flesh and skins by the vinagers and commonly sold near 

the markets when the villages have caught many individuals ofthis species. 

2.8 Nutrient requirement for human 

Nutritional value of wild meat was comparable with domestic meat to 

indicate the differences in their nutrient contain. Besides, the comparison was used to 

analysed which meat provide more essential nutrients in normal adult human. The 

recommended intakes of food by World Health Organization become a guide and 

reference to indicate the correct ration scales 0 f food intake. The human body was an 

engine where it set free the chemical energy bound in fuels which present in food to 

convert into energy (Passmore et at., 1974). 

In human, protein was essential was very essential for growth instead of fat 

and carbohydrate as it contain nitrogen (Passmore et at., 1974). It was also help in 

synthesized the haemoglobin, vitamins, hormone, digestive juice, hormones and 

enzyme. All enzymes were protein but not all proteins were enzymes. The proteins 

continuously broken down and replaced in the tissues but vary in rates according to 

the organs in human body (Millward, 1999). The content of protein in human diet 

differs according to the age, body weight, body health, pregnancy and lactation, and 

daily activities (Millward, 1999). For human standard requirement, 35% of protein 

was required in the diet which was around 29 - 37 grams per day (Lind, 2011). 

Normal protein intake in normal diet comes from domestic meats such as chicken, 

f, mutton, pork and lamb. According to Food Standards Australia New Zealand 

(FSANZ) Food Standard Code defmes meat as the whole or some part of the carcass 
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of any domestic meat slaughtered other than in a wild states excluding eggs or 

foetuses (Williams, 2007). It was different definition from Magnino et al. (2009), 

reptiles' meat was limited to the muscle tissue, blood confined to muscle vasculature, 

bone and bone marrow, fat layer on the tissues as well as the organs such as the liver. 

The protein content in chicken, lamb, beef, pork and mutton was 22.25%, 19.80%, 

22.30%, 22.00% and 21.50% respectively (Williams, 2007; Probst, 2009).Besides 

that, the fat content for chicken, lamb, beef, pork and mutton meat was 3.10%, 

4.70010, 2.80%, 2.30% and 4.00% respectively (Probst, 2009; USDA National 

Nutrient Database for Standard). Based on Food and Agriculture Organization, 

(FAO), in Australia, a non-conventional study shows that the protein and fat content 

of reptiles' meat was low than the domestic meat. The average protein and fat 

content reptiles' meat was 24.00% and 2.00% respectively (Magnino, et al., 2009). 

Basically, it was estimated that human require average 20.00% of fat in daily diet 

(Simopoulos, 2000). 

Table 1: Nutritional value of normal meat consumed by people 

Parameter Chicken Lamb Beef Pork Mutton 

Protein, % 22.25 19.80 22.30 22.00 21.50 
Fat, % 3.10 4.70 2.80 2.30 4.00 
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