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1.0 Introduction 

1.1 Background 

Chicken production plays an important role in many rural house holds. Chicken 

production is an important source of income and employment and contributes 

substantially to food security among rural people in Africa (Yami, 1995). Chickens 

provide humans with food in the form of meat and eggs. Chicken meat and eggs provide 

protein of high biological value. Chicken meat and eggs are also good sources of 

vitamins, especially thiamin, ribloflavin and niacin (Robert, 1992).  

 

Allowing birds an unlimited supply of food can result in consumption in excess of the 

bird’s requirements for maintenance and production, and in excess energy being 

converted into fat (Fontana et al., 1992). Excessive fat reduces carcass quality and feed 

efficiency. Reducing feed intake and fat deposition in broiler chicken production through 

supplementation with Hoodia gordonii meal could be of major nutritional importance, 

however, information on the effects of Hoodia gordonii meal on food intake and fat 

deposition in broiler chickens are not yet known. 

 

The ingredient Hoodia gordonii a dietary supplement is a cactus-like plant with 

medicinal uses. It grows naturally in Namibia and in the Kalahari deserts of South Africa 

to about 1 meter of height and to reach this, it takes between three to four years. 

Originally the plant was used by the indigenous people of the areas to treat indigestion 

and infections. Hoodia is a natural substance which has been used by native San people 
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of Kalahari for centuries to help ward off hunger and thirst during extended travels or 

hunting trips in the desert (BBC, 2003). Recently, Hoodia gordonii has been marketed as 

an appetite suppressant (Engler, 2007). Hoodia (also known as P 57) is easily broken 

down by the liver, and this call for curiosity or the question of whether a Hoodia gordonii 

supplement contain enough of the active ingredient to have an impact on appetite 

suppression. The Council for Scientific and Industrial Research (CSIR) joined forces with 

the South African San Council and agreed to work together on the usage of indigenous 

plants including Hoodia gordonii for the benefit of both parties. They also committed 

themselves to the conservation of natural resources (Stahl, 2004). In 1977, CSIR isolated 

the ingredient in Hoodia-now known a P57 that is responsible for its appetite-suppressant 

effect, and patented it in 1996.  

 

1.2 Problem statement 

Broiler chickens are selected for high food consumption for the production of high 

muscle mass. Thus, modern commercial broiler chicken strains selected for rapid growth 

and high meat yield have lost the ability to regulate voluntary intake commensurate with 

energy requirements (Richards, 2003). However, increased growth rate has caused a 

greater incidence of metabolic disorders such as ascites, sudden death syndrome, skeletal 

abnormalities and increased fat deposition (Urdaneta and Leeson, 2000)  

Excessive fat is one of the main problems faced by the broiler industry, since it does not 

just reduce carcass quality and feed efficiency but also causes rejection of the meat by the 

consumers and difficulties in processing the meat (Macajova et al., 2003). The results of 
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many human studies have related high dietary fat intake to incidents of cardiovascular 

diseases and cancer (Lichtenstein, 1999). Coronary heart diseases and arteriosclerosis are 

strongly related to the dietary intake of cholesterol and saturated fatty acids and are 

among the most important causes of human mortalities (Sacks, 2002).  

 

1.3 Motivation 

 

An effective mechanism for regulating feed intake could greatly enhance the profitability 

of the poultry industry. A feed restriction program is one strategy that can be used to 

decrease to some extent feed consumption and hence, growth rate, in order to alleviate 

the occurrence of metabolic disorders, skeletal abnormalities and excessive fat deposition 

in broiler chickens. One feed restriction method that has been used to suppress feed 

intake in broiler chickens is the use of chemicals or pharmacological agents with 

anorectic activity. Thus, appetite control in poultry could be of importance in reducing fat 

deposition and hence acceptability of such meat by the consumers. Hoodia gordonii has 

been used by San people to suppress appetite during hunting expeditions in the Kalahari 

desert (Holt, 2005). The chemical P57 in Hoodia gordonii mimics adenosine triphosphate 

(ATP) in the hypothalamus to cause satiety in rats, thus, reducing appetite (McLean and 

Luo, 2004).  
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1.4 Aim and objectives 

1.4.1 Aim 

The aim of this study was to investigate the potential of improving carcass characteristics 

of broiler chickens through the use of Hoodia gordonii meal as a feed supplement at 

finisher stage. 

 

1.4.2 Objectives   

The objectives of this study were to: 

1. Determine the effect of level of Hoodia gordonii meal supplementation at finisher 

stage on productivity and carcass characteristics of male and female Ross 308 

broiler chickens. 

2. Determine the effect of Hoodia gordonii meal dose interval and sex at finisher 

stage on productivity and carcass characteristics of Ross 308 broiler chickens.  
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2.1 Introduction 

 

Modern commercial broiler chicken is the product of intensive selection over many 

generations for rapid growth and enhanced muscle mass. Selection for these 

economically important traits has been accompanied by an increase in voluntary feed 

intake, resulting in birds that do not adequately regulate feed intake and energy balance 

(Richard, 2003). Concentrated energy diets are used to raise broiler chickens to maximize 

growth rate and reduce number of days needed to reach market weight. However, feed 

energy in excess of maintenance correlates positively with daily fat deposition in most 

animals (Leeson, 2000). This problem most commonly occurs in broiler chickens that are 

fed ad libitum (Pasternak and Shalev, 1983).  

 

2.2 Regulation of feed intake 

The level of feed consumption is important in determining growth rate and body 

composition in animals. In animals, the body is subject to homeostatic control mediated 

by adjustments in feed intake and energy expenditure (Ferket and Gernat, 2006; McMinn 

et al., 2000). Boswell (2005) research that focused on the neurochemical basis of the 

regulation of energy homeostasis by the hypothalamus, established the existence of a 

neuronal network of particular importance for the regulation of food intake and energy 

balance. The circuitry involves centers in the hypothalamus on the arcuate nucleus 

(infundibular nucleus in avian) of the medio-basal hypothalamus that contains two 

separate populations of neuronal cell types. One of which expresses neuropeptide Y 
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(NPY) and agouti-related protein (AGRP) messenger ribonucleic acid’s (mRNA’s), while 

others produce α-melanocyte-stimulating hormone (α-MSH) and β-endorphin from a 

common precursor, pro-opiomelanocortin (POMC), cocaine and amphetamine-regulated 

transcript (CART). Neuropeptide Y/agouti-related protein neurons and POMC/ CART 

neurons exert opposing influences on food intake, metabolic rate and body mass, with the 

former being orexigenic (stimulating food intake) and the latter anorexigenic (inhibiting 

food intake).     

Regulation of feed intake has two key components: one that involves short-term control 

of feeding and the other one that controls long-term regulation of feed intake. Control of 

feed intake in the short-term (i.e. meal to meal) involves hormonal and neural signals that 

originate primarily in the gut but also in the pancreas and liver. These satiety signals are 

generated in response to nutrient content and physical presence of feed or specific feed 

components in the gut.  

Short-term regulation of feed consumption with satiety signals originating in the gut are 

transmitted to the brainstem via the activation of neural or vagal afferent pathways 

(Denbow, 1994; Woods et al., 1998). Long-term regulation of feed intake and energy 

expenditure results in homeostasis of body energy stores. In addition to meeting 

immediate energy demands, feed intake can be adjusted to ensure that energy and 

nutrients are stored in anticipation of period of high demand or period of feed shortage 

(McMinn et al., 2000; Blevins et al., 2002; Richards, 2003).  

The hypothalamus contains peptidergic neuronal pathways that are involved in the 

regulation of feed intake and energy homeostasis. The pathways are divided into anabolic 

and catabolic pathways (Woods et al., 1998). Stimulation of anabolic pathway mediates a 
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net increase in energy intake and storage, whereas stimulation of catabolic pathway 

results in a net decrease in energy intake and storage (Hillgartner et al., 1995; Jensen, 

2001). Short-term and long-term regulation of feed intake and energy balance is also 

controlled by the external (e.g. environmental cues, sensory cues and diet composition) 

and internal (e.g. metabolic and hormonal) factors (Berhoud, 2002; Richards, 2003). 

However, only metabolic and hormonal factors will be discussed because of their 

relevance to the present study.  

     

Circulating levels of metabolites (Glucose, triglycerides, free fatty acids and amino acids) 

might serve as signals for energy or nutritional status to the brain. Metabolic pathways 

and metabolites produced by them would be integrated into the regulatory scheme for 

feed intake and energy metabolism. When energy is consumed in excess of the quantity 

needed to meet the requirements, it is generally stored in the form of triglycerides which 

are products of the lipogenic metabolic pathway. In birds, the major site of lipogenesis 

(i.e., the de novo synthesis of triglycerides from glucose) is the liver (Hillgartner et al., 

1995; Richards, 2003), with adipose tissue serving primarily as a repository for 

accumulated triglycerides.   

 

Energy is sequestered in the form of high energy phosphate bonds of adenosine 

triphosphate (ATP) that are subsequently used in energy requiring reactions in 

metabolism. In most non-ruminants there is evidence that blood glucose is negatively 

related to feed intake over short term, and that hunger contractions of stomach are more 

pronounced when blood glucose is low (Pond et al., 1995; Simon et al., 2000). Glucose is 
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normally the main metabolic fuel of the brain, and falls in blood glucose or blockade of 

neuronal glucose utilization stimulate feeding. It has long been recognized that specific 

parts of the central nervous system (CNS) contain neurons that can detect changes in 

ambient glucose level, but their place in the hierarchy of the CNS systems that regulate 

feeding is uncertain. However, it is only now becoming clear that glucose-sensing 

neurons may communicate extensively with other appetite-regulating neuronal systems 

(Williams et al., 2002). 

Hormones play an important role in appetite and satiety. Cholecystokinin (CCK) is 

probably one of the most important hormones affecting satiety (Lawrence and Fowler, 

1998). Cholecystokinin is a peptide that is found throughout the brain and in neurons and 

endocrine cells of the gastrointestinal tract. Cholecystokinin acts as a neurotransmitter or 

neuromodulator within two different brain regions to produce satiety: one region 

that includes the nucleus tractus solitarius in the hindbrain, and another more distributed 

region within the medial-basal hypothalamus. This conclusion is supported by studies 

showing that food intake releases hypothalamic CCK (De Fanti et al., 1998), site-specific 

injections of CCK into the medial-basal hypothalamus and the caudal brain stem inhibit 

food intake (Blevins et al., 2000), and brain injections of CCK antisera and CCK receptor 

antagonists stimulate food intake (Reidelberger et al., 2003). Cholecystokinin may be 

involved in the control of food intake and in regulating energy balance (Lawrence and 

Fowler, 1998). The release of CCK in the gut is stimulated by protein and fat. 

Cholecystokinin slows gastric emptying and reduces food intake in both animals and 

humans by terminating the feeding episode. According to Richards (2003), CCK has been 

reported as satiety signal in poultry species. Vagotomy blocks the effect of CCK on feed 
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intake, indicating that gastrointestinal CCK regulates food intake primarily through vagal 

afferent signals to the brain rather than through endocrine system. Cholecystokenin may 

interact with long term signals of energy balance such as estrogen, leptin and insulin 

(Considine, 2002).  

The primary function of the pancreatic hormone insulin is the regulation of glucose 

homeostasis. The fact that pancreas secretes this hormone in response to feeding, also 

places it in a position to signal energy intake to the central nervous system. Insulin is one 

of the main metabolic hormones and is significantly involved in the regulation of energy 

processes. Insulin enhances glucose disposal, storage and oxidation in the muscles. 

Insulin also stimulates leptin secretion; on the other hand administration of leptin reduces 

plasma insulin levels (Macajova et al., 2003). Secretion of insulin is stimulated by 

glucose and amino acids but not dietary fat. Insulin receptors are found in many brain 

areas and are localized in the hypothalamus nuclei, regulating feeding behavior. 

Circulating insulin levels are proportional to the amount of body fat, therefore, insulin not 

only signals nutrient intake but also acts as a measure of energy stores in the body 

(Considine, 2002). Insulin is transported into the brain where it exerts a catabolic 

influence, in part by decreasing the expression of NPY mRNA in the arcuate nucleus 

(Schwartz et al., 2000). Adenosine triphosphate-sensitive potassium (KATP) channels are 

expressed in the hypothalamus and can be activated by insulin and leptin in selective 

hypothalamic neurons. Central stimulation of KATP channels lowers blood glucose by 

inhibiting glucose production (Pocai et al., 2005). 
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Both adipose tissue and liver are believed to be important peripheral sites involved in 

food intake, body weight and lipid regulation in birds (Lamosova et al., 2004). The signal 

between the peripheral lipid stores and the CNS is exerted by the hormone leptin. It 

circulates in the blood at levels correlated with the body fat mass and controls food intake 

and energy homeostasis (Ashwell et al., 1999).  

Leptin is a hormone produced mainly by adipocyte cells and plays an important role as a 

signal of the body fat content to the brain, where it regulates food intake and energy 

expenditure (Macajova et al., 2003). Leptin interacts with several central neuroendocrine 

systems including neuropeptide Y, leading to inhibition of food intake (Trayhurn and 

Beattie, 2001). Leptin exerts catabolic effects in the brain by up-regulating the activity of 

POMC/CART neurons and down regulating the activity of NPY/ACRP neurons (Jobst et 

al., 2004). Leptin is not only important in regulation of food intake and energy balance, 

but it appears increasingly as a general metabolic hormone involved in many 

physiological processes including inhibition of insulin secretion by -cells of pancreas, 

stimulation of glucose utilization and stimulation of lipolysis in the adipocytes ( 

Macajova et al., 2003).  

2.3 Methods used to control feed intake 

Several approaches, both qualitative and quantitative have been employed to restrict 

nutrient or caloric intake in broiler chickens in order to reduce cost of feeding, improve 

feed efficiency and reduce excessive abdominal fat deposition and carcass fat among 

other problems associated with ad libitum feeding (Oyedeji and Atteh, 2005). Qualitative 

and quantitative feed restrictions are procedures that can be applied to manipulate the 
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feeding strategies of poultry in order to decrease fat deposition (Urdaneta and Leeson, 

2002). Some quantitative feed restriction procedures used include physical feed 

restriction and lighting while qualitative feed restriction includes diet dilution, nutrient 

density of the diets and chemical methods. 

2.3.1 Physical feed restriction 

Physical feed restriction is a procedure that limits growth rate by limiting amount of feed 

chickens receive per day. This feed restriction procedure is aimed at avoiding rapid 

growth and high body weights which are associated with pathological conditions, such as 

ascites, lameness, and mortality (Mench, 2002). However, severe quantitative feed 

restriction frequently results in abnormal behaviours such as overdrinking, stereotypic 

pecking at non-food objects, and increased pacing (Savory and Maros, 1993; Hocking et 

al., 1997). Such behaviours are as a result of frustration due to unfulfilled feeding 

motivation (Savory et al., 1996). This procedure causes a welfare problem for chickens 

reared under this system. In a study conducted by Dozier et al. (2003), broiler chickens 

subjected to early skip a day feed removal had decreased final live weight and feed 

consumption and improved feed conversion ratio when compared with birds fed ad 

libitum. In comparison with birds fed ad libitum, early skip a day feed removal 

suppressed body weight at the end of last feed removal period by 46% for males and 43% 

for females (Dozier et al., 2003). Deaton (1995) restricted birds to 90, 75 or 60% of the 

previous 24-hour feed consumption of full-fed controls from 7 to 14 days and showed 

significant improvement in feed conversion in restricted birds.  
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Quantitative feed restriction has been observed to reduce mortality and culling (Fontana 

et al., 1992; Robinson et al., 1992), improve feed conversion ratio (Fontana et al., 1992; 

Deaton, 1995; Plavnik and Hurwitz, 1988; Lee and Lesson, 2001) and allow a complete 

recovery of body weight if the degree of restriction was not too severe and slaughter ages 

were extended beyond 6 weeks (Deaton, 1995; Plavnik and Hurtwiz, 1988). Dozier et al. 

(2003), referred to feed restriction programs of yielding inconsistent results in the 

literature and that variation maybe partially attributed to differences in bird management, 

lighting, strain and ventilation. Benyi and Habi (1998), with a 30% food restriction, 

reported less abdominal fat deposition than when there was a 15% food reduction, 

reduction of feeding time by 2 days per week or ad libitum feeding. Tumova et al. (2002) 

reported an accelerated growth rate on the previously restricted birds at the age of 21 

days resulting in a similar daily weight gain with full-fed cockerel, and from the age of 

35 days daily weight gain of the previously restricted birds was higher at about 15% than 

full-fed broiler chickens.  No significant differences were observed with regard to feed 

conversion ratio and total carcass fat, although the restricted birds showed a tendency 

towards a higher abdominal fat content. Rosebrough and McMurtry (1993) suggested that 

even feed-restricted broiler chickens are still over-eating and that the level of feed intake 

may control de novo lipogenesis. A controversial aspect of feed restriction programs has 

been the inconsistent carcass fat deposition. Summers et al. (1990) and Jones and Farrell 

(1992) did not find changes in carcass composition of birds after feed restriction 

conditions; however, Plavnick and Hurwitz (1985, 1989) and Plavnick et al. (1986) 

reported a decrease in fat pad in broiler chickens restricted from 6 to 12 days of age, 
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without adverse effects on growth. Lee and Leeson (2001), Leeson et al. (1991), Saleh et 

al. (2004, 2005) and Urdaneta and Leeson (2002) were not able to show a clear effect.     

2.3.2 Lighting  

Broiler chickens grow fastest when fed ad libitum and under continuous light. Lighting is 

a powerful exogenous factor in control of many physiological and behavioral processes. 

Light allows the birds to establish rhythmicity and synchronize many essential functions, 

including body temperature and various metabolic steps that facilitate feeding and 

digestion (Olanrenwaju et al., 2006). Light intensity, colour, and the photoperiodic 

regime can affect the physical activity of broiler chickens (Lewis and Morris, 1998). 

Altering lighting schedules by reducing the hours of light or developing intermittent 

schedules improves feed utilization (Blair et al., 1993; Wilson et al., 1984; Alpedoorn et 

al., 1999). Light manipulation is used in broiler chicken production to control growth, 

improve feed efficiency, minimize mortality and reduce electricity costs. Broiler chickens 

under different reduced lighting programs, therefore, will reduce their feed intake. 

Olanrewaju et al. (2006) hypothesized that short photoperiods early in life will reduce 

feed intake and limit growth. Buyse et al. (1994) observed lower cumulative feed intake 

and significantly improved feed conversion ratio in chickens under an intermittent 

lighting program (1 Light-hour: 23 Dark-hour from 8 to 49 days) compared with those 

under a continuous light schedule (23.5 Light-hour: 0.5 Dark-hour or 23 Light-hour: 1 

Dark-hour). Classen (2004), compared 12 light-hours versus 12 dark-hours, 16 light-

hours versus 8 dark-hours and 20 light-hours versus 4 dark-hours and demonstrated 

clearly that longer periods of darkness prevent regular access to feed and consequently 
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reduce feed intake and limit growth. However, chickens can learn to eat in the dark 

(Perry, 1981), but their feed intake in the dark is much reduced (Buyse and Decuypere, 

1988). They can also learn to increase feed intake during the light period in anticipation 

of the dark period but are limited by their crop size (Perry, 1981).    

2.3.3 Diet dilution  

Diet dilution has been used as an alternative method of nutrient restriction because of the 

advantage of attaining a more consistent growth pattern within a flock. Diets are mixed 

with non-digestible ingredients such as fibre, so that they are of reduced nutrient density.  

Leeson et al. (1991) and Jones and Farrell (1992) used 50 to 65 % diet dilution with rice 

hulls in order to retard early growth and reported a complete compensatory growth at 

either 42 or 48 days of age. Zubair and Leeson (1994) also reported no differences in 

body weight at either 42 or 49 days when birds were fed a 50 % oat-hull diluted diet for 

six days during the starter stage. Leeson et al. (1992) offered broiler chickens a 

conventional finisher diet diluted up to 50 % with a 50:50 mixture of sand: oat hulls from 

35 to 49 days of age, and showed no significant difference in body weight at 49 days or 

breast weight at 42 or 49 days of age. Cabel and Waldroup (1990) observed that diluting 

the starter diet with sand from 5 to 11 days of age moderately restricted growth, which 

was completely recovered by 49 days of age. Griffiths et al. (1977) lowered the energy of 

a broiler chicken diet to 2233 kcal ME/kg DM from 3087 kcal ME/kg DM of feed by 

substituting ground yellow corn with oat meal  as the main ingredient. Chickens fed the 

low energy diet consumed significantly more feed than those fed the high energy diet. 

When fed the low energy diet from 0 to 3 weeks of age, the chicks were not significantly 
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different in body weight or in abdominal fat pad development from the ad libitum birds at 

4 weeks of age.   

2.3.4 Nutrient density of the diets  

The use of low energy and low protein diets is another way of achieving reduced growth 

rate. Broiler chickens require 220, 200 and 180 g crude protein per kg diet during the 

starting, growing and finishing periods, respectively, and 3200 kcal ME/kg diet for 

optimal growth (NRC, 1994). When broiler chickens are fed with diets low in nutrients 

they will increase their feed intake in an attempt to maintain nutrient intake levels 

(Leeson and Summers, 1997). Diets with higher energy concentration will have lower 

feed intake and those with lower energy concentration will have higher feed intake 

(Macleod, 1991; Leeson, 1996). Holsheimer and Veerkamp (1992) and Yolcin et al. 

(1990) reported that high energy diets significantly increased absolute carcass weight and 

yield of abdominal fat, however, carcass part weights were not influenced by dietary 

energy. Also, relative abdominal fat weight increased linearly with increments in dietary 

energy.  

Coon et al. (1981) compared the performance of male and female broiler chickens fed 

low or high energy rations for 56 days and found a significant improvement in the feed 

conversion ratio with high energy diet. Sizemore and Siegel (1993) tested the effects of 

early energy restriction, while keeping protein and other nutrients constant, on different 

female broiler chicken crosses. They observed significant differences in the response of 

female broiler chickens to energy restriction. They concluded that the reason the results 

on early feed restriction are often contradictory is that the genetic makeup of the broiler 
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chicken may interact with its response to the nutritive content of the diet and change the 

final result. Fisher (1984) reported that the broiler chickens tend to increase their feed 

intake to make up for deficiencies when fed diets that are marginally deficient in crude 

protein. Babu et al. (1986) reported comparable feed intake, weight gain and feed 

coversion ratio for broiler chickens subjected to low crude protein diets compared with 

those on higher crude protein diets. In contrast, Plavnik and Hurwitz (1990) reported that 

broilers fed ad libitum with a 9 % crude protein diet from 8 to 14 days markedly reduced 

their feed intake and weight gain by 63 % and 88 %, respectively and did not recover the 

body weight as measured at 56 days of age. This reduction in feed intake may be due to 

an imposition of a protein/amino acid deficiency, since other nutrients were at normal 

levels. Morris (1971) also reported 25 % growth retardation by feeding low crude protein 

diets.  

Feeding broiler chickens with combinations of high density diets (21.2 to 25.9 % protein, 

13.9 to 14.3 MJ ME/kg diet) produces greater live weights and carcass meat components 

until 50 days of age, but the rate of gain was lower when compared with combinations of 

low-high density diets (19.1 to 22.5 % protein, 12.7 to 13.1 MJ ME/kg diet) (Walker et 

al., 1995). Growth depression observed in birds fed diets low in energy could be 

overcome with an increased feed intake and longer length of time to attain the desirable 

body weight (Urdaneta and Leeson, 2000). 

2.3.5 Chemical methods of feed restriction 

Chemicals have been used as another method to depress feed intake in chickens. 

Restriction of feed intake of broiler chickens by chemical means was suggested by 
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Francher and Jensen (1988). Pinchasov and Elmaliah (1994) incorporated 3 % propionic 

acid in the diet as an anorectic agent. Reduction in feed intake was achieved, but this 

depression in feed intake was lower than that obtained when using physical feed 

restriction. This effect might be due to an adaptation to the propionic acid by birds when 

used for a long period (Oyawoye and Kreuger, 1990). In addition, Pinchasov and 

Elmaliah (1994) showed that 1 to 3% of acetic and propionic acids included in the diet 

act as appetite suppressors, and decrease body weight gain in broiler chickens. Savory et 

al. (1996) used 50g calcium propionate per kg diet as an appetite suppressor and found 

that weight gains of chemically restricted birds were close to those obtained under a 

recommended program of quantitative feed restriction for female broiler breeders 

between 2 to 6 weeks of age. The findings indicate that quantitative and qualitative feed 

restriction can yield similar effects on the productivity of broiler chickens. Oyawoye and 

Krueger (1990) showed that 400 and 300 mg of phenylpropanolamine hydrochloride or 

monensin sodium per kg diet, respectively, significantly depressed body weight of broiler 

chickens at 4 weeks of age, due to a significant reduction in feed consumption. However, 

the use of phenylpropanolamine to reduce feed intake is not appropriate for older birds 

because of tolerance developed to the drug (Oyawoye and Kreuger, 1990). 

McLean and Luo (2004) isolated P57 from Hoodia gordonii, defined in medical terms as 

a steroidal glycoside with anorectic activity in animals (causes animals to decrease their 

appetite). They administered intracerebroventricular injections of the purified P57, but 

found that in rats it did not bind or alter the activity of known receptors or proteins 

relating to cardiac glycosides. However, the trial revealed that the compound increases 

ATP by 50-150% in neurons located in the hypothalamus. The injection of P57 also 
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reduced food intake for the next 24 hours by 40-60%. In related studies, rats were fed a 

low calorie diet for 4 days. The ATP content found in the hypothalamus of the control 

animal group fell by 30-50%. This may support the belief that ATP may be an energy 

sensor, and in turn provokes the appropriate neural, endocrinal and appetitive responses, 

similar to other “fundamental hypothalamic homeostatic centers for temperature and 

osmolarity”. Thus, the P57 that was injected cause an increase in the amount of ATP in 

the hypothalamus. The P57 from Hoodia gordonii mimics ATP in the hypothalamus to 

cause a satiety feeling in rats (McLean and Luo, 2004).  

In other studies, Heerden et al. (2007) tested Hoodia gordonii plant for its appetite 

suppressant properties in rats by oral gavage at 6.25-50 mg /kg and reported that all doses 

resulted in a decrease in food consumption over an eight day period and a body mass 

decrease when compared to the control group sample receiving only the vehicle. Tulp et 

al. (2001) showed that the animals that received Hoodia had rapid onset of decreased 

food intake, which was sustained over a period of weeks. This resulted in major degrees 

of weight loss in the rats. It was also found that body fat was reduced by a factor of 50% 

in both lean and obese rats, compared to similar animals on a conventional diet that did 

not include Hoodia. In the clinical trial which was performed on humans, where a double-

blind, placebo-controlled group of healthy volunteers were involved, it was found that a 

significant calorie reduction resulted after Hoodia gordonii was taken by the subjects. 

The two-week study revealed that on the 15th day, the subject caloric intakes decreased 

by about 1,000 calories per day (FAQ, 2001). No similar studies have been found in 

chicken experiments. 
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2.4 Genetic and sex effect on feed intake 

The response of broiler chickens to various feed restriction programs will depend on the 

genotype and sex of the chickens. Gous et al. (1999) suggested that genetic potential 

influences the broiler chicken’s growth response because it affects its nutritional 

requirements. Havenstein et al. (1994) pointed out that genetic potential rather than 

nutritional requirements has a greater effect on broiler chicken body composition. Hence, 

the discrepancies in the results concerning the response of broiler chickens subjected to 

various feeding programs has been credited to differences in genetics of birds used 

(Fontana et al., 1992; Schiedeler and Baughman, 1993).  

There have been differing growth responses between the sexes of broiler chickens, but 

the findings have not always been consistent. Sexual dimorphism has been reported in 

terms of feed consumption and growth responses (Emmerson, 1997). The difference in 

responses between the sexes is likely the result of the higher innate rate of growth of male 

chickens in comparison to female chickens (Zubair and Leeson, 1996). Nir et al. (1987) 

suggested that feed consumption may be influenced by the capacity of gastrointestinal 

system. Generally, male broiler chickens have a higher feed intake, growth rate and 

leaner body composition than do female broiler chickens (Hurwitz et al., 1978; Han and 

Baker, 1994; Nahashon et al., 2004). However, other workers found no responses in feed 

intake and growth responses between sexes of chickens (Leeson et al., 1991; Lippens et 

al., 2000).   
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2.5 Fat deposition 

The success of poultry meat production has been strongly related to improvements in 

growth and carcass yield, mainly by increasing breast proportion and reducing abdominal 

fat (Zerehdaran et al., 2004). Rapid growth rate is accompanied by a number of negative 

consequences, including an increase in fat deposition (Griffin, 1996). In chickens, 

lipogenic activity in the liver is much greater than that in the adipose tissue. Most of fat 

accumulated in the adipose tissues results from incorporation of triglycerides from 

plasma lipoproteins in particular very low density lipoproteins that are either synthesized 

in the liver or provided from dietary fats (Hermier, 1997; Kobayashi et al., 2006). 

Triglycerides are major lipids in poultry diets. Fats are usually added to poultry diets as 

sources of energy and linoleic acid, an essential fatty acid for poultry. The fat in poultry 

tissues contains higher quantities of unsaturated fatty acids than are found in most of 

domestic animals. All tissues of the body store triglycerides. Adipose tissues are the most 

notable storage sites. Adipose tissue is capable of synthesizing fat from carbohydrates. 

Energy in excess of current needs of the animal result in a net deposition of triglycerides 

and energy intake less than current needs (as in fasting) results in a net loss of 

triglycerides.  Triglycerides of fat have fatty acid composition characteristics for each 

animal species. In non ruminants, however, the fatty acid composition of fat depots 

resembles that of the diet. Liver, mammary gland and adipose tissues are the three major 

sites of biosynthesis of fatty acids and triglycerides.  

The regulatory processes of energy balance maintain stability in body energy stores 

usually body fat. This homeostatic process is critical to the long term survival of the 

animal. According to Boswell (2005), birds are capable of detecting loss of body mass 
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and are able to compensate by making precise adjustments to short-term and long-term 

intake. However, excessive fatness in broiler chickens is widely recognized as a problem 

in the poultry industry. Abdominal and subcutaneous fat are regarded as the main sources 

of waste in the slaughterhouse. Abdominal fat is highly correlated (0.6 to 0.9) with total 

carcass lipid and it is used as the main criterion reflecting excessive fat deposition in 

broilers (Chambers, 1990). Fat content in broiler chickens at day 42 of age accounts for 

10 to 15 % of total carcass weight. Most results obtained intended to diminish carcass fat 

content in broiler chickens have been inconsistent. This inconsistency may be due to 

different strategies of feed restriction applied, conditions of re-alimentation, age of 

imposition, strain and sex of the birds, all of which may affect bird’s response. Reduction 

in abdominal fat content due to the application of a feed restriction regimen was achieved 

by some workers (Plavnik and Hurwitz, 1985, 1991; Jones and Farrell, 1992; Santoso et 

al., 1995). However, this desirable response has not been shown by other workers 

(Summers et al., 1990; Fontana et al., 1992; Deaton, 1995).  

The activity of the enzymes associated with hepatic lipogenesis, namely fatty acid 

synthetase, isocitrate dehydrogenase, and malic enzyme are depressed during the nutrient 

restriction period, but after re-feeding their activity is increased (Rosebrough et al., 1986; 

and McMurtry et al., 1988). Rosebrough and McMurtry (1993) suggested that after a 

short period of feed restriction broiler chickens exhibited an increased de novo 

lipogenesis, which was related to the quantity of feed given. Leeson (1996) reported that 

feed restricted broiler chickens had the same percentage of fat content as an ad-libitum 

group did. Zhong et al. (1995) fed restricted broiler chickens from 7 to 12 days of age 
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and showed no difference in the adipocyte numbers from the abdominal fat pads at either 

28 or 42 days of age for restricted and ad libitum birds.  

2.6 Summary 

Poultry breeders have intensively selected meat-type birds over many generations with 

specific emphasis on increasing growth rate and meat production. Increased body size in 

commercial chicken lines has been accompanied by changes such as increased voluntary 

feed intake and increased fat deposition. Several approaches, both qualitative and 

quantitative have been employed to restrict nutrient or caloric intake in broilers in order 

to reduce cost of feeding, improve feed efficiency and reduce excessive abdominal fat 

deposition and carcass fat among other problems associated with ad libitum feeding. 

Regulation of feed intake and energy balance occurs in the central nervous system (CNS), 

primarily in the hypothalamus. There is evidence that P 57 from Hoodia gordonii 

suppresses intake in rats and human beings. However, the effect of Hoodia gordonii meal 

supplementation on food intake and carcass fat content of broiler chickens remains to be 

established. It is, therefore, important to ascertain the potential of improving carcass 

characteristics of broiler chickens through the use of Hoodia gordonii meal as a feed 

supplement. 
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3.1 Study site 

 

This study was conducted in an open-sided broiler chicken house with curtains at the 

University of Limpopo Experimental farm. The farm is situated 10 km north-west of the 

Turfloop campus of the University of Limpopo. The ambient temperatures around this 

area are above 32 °C during summer and around 25 °C or below during winter seasons. 

The mean annual rainfall is between 446.8 and 468.4 mm. 

 

3.2 Preparation of the house 

 

The experimental house was cleaned properly with water and a disinfectant, and then 

fumigated with formalin from NTK, Polokwane. The house was left empty for two weeks 

after cleaning to break the life cycle of any disease-causing organisms that were not 

killed by the disinfectant. After proper drying, the experimental house was divided into 

72 floor pens of 2 m2 each. Fresh saw dust and wood shavings were placed on the floor 

making a 7 cm thickness from the floor. The drinkers and feeders were thoroughly 

cleaned and disinfected. 

 

3.3 Acquisition of materials and birds 

 

A total of 800 day-old male and female Ross 308 chicks were purchased from the SA 

Chicks Hatchery in Pretoria for this study. Hoodia gordonii meal a feed supplement used 

in this study was purchased from Hoodiabushman in Cape Town. Commercial starter and 
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grower diets were purchased from NTK in Polokwane. A grower diet was used for both 

experiments one and two. The nutrient composition of the grower diet used in this study 

is presented in Table 3.1. The diet had 200 g crude protein /kg DM and 16.9 MJ energy 

/kg DM feed. 

 

Table 3.1. Nutrient composition of the grower diet (the units are in g/kg for dry matter, 

              g/kg DM for protein, lysine, fat, calcium, phosphorous and crude fibre, and  

              MJ/kg DM for energy). 

                                                               

                                                   Nutrients 

 

Diet 

 

Dry Matter 

 

Energy 

 

Protein 

 

Lysine 

 

Fat 

 

Calcium 

 

Phosphorus 

 

Fibre 

 

Grower 

 

880 

 

16.9         

 

200.0 

 

11.5       

 

25 

 

10 

 

5.5 

 

60 

   

 

3.4 Experimental procedure, dietary treatments and design. 

The first experiment determined the effect of level of Hoodia gordonii meal 

supplementation at finisher stage on productivity and carcass characteristics of Ross 308 

broiler chickens. A total of 360 male and female chickens were used for this experiment. 

The chickens were raised for 29 days before the experiment commenced on the 30th day. 

The experiment was terminated when the chickens were 42 days old. Feed and water 

were offered ad libitum throughout the experiment. Levels of Hoodia gordonii were 

orally administered in a paste form.  The design of the experiment was a 2 (male and 

female chickens) x 6 (levels of Hoodia gordonii meal) factorial arrangement in a 

completely randomized (SAS, 2003). Therefore, the experiment had 12 treatments 

replicated 3 times, resulting in a total of 36 floor pens with 10 birds in each. At 30 days 
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of age, chickens were randomly allocated to the 12 treatments. The treatments were as 

follows:  

MH0: Male broiler chickens fed a grower diet without Hoodia gordonii meal  

          supplementation                                 

MH1: Male broiler chickens fed a grower diet supplemented with 100 mg of Hoodia                  

         gordonii meal / bird/ day    
MH2: Male broiler chickens fed a grower diet supplemented with 200 mg of Hoodia    

         gordonii meal / bird/ day                     
MH3: Male broiler chickens fed a grower diet supplemented with 300 mg of Hoodia  

         gordonii meal / bird/ day                                 
MH4: Male broiler chickens fed a grower diet supplemented with 400 mg of Hoodia  

          gordonii meal / bird/ day                              
MH5: Male broiler chickens fed a grower diet supplemented with 500 mg of Hoodia  

         gordonii meal / bird/ day                       

FH0: Female broiler chickens fed a grower diet without Hoodia gordonii meal 

         supplementation            
FH1: Female broiler chickens fed a grower diet supplemented with 100 mg of Hoodia  

         gordonii meal / bird/ day                                       
FH2: Female broiler chickens fed a grower diet supplemented with 200 mg of Hoodia  

         gordonii meal / bird/ day                                            
FH3: Female broiler chickens fed a grower diet supplemented with 300 mg of Hoodia  

         gordonii meal / bird/ day                                        
FH4: Female broiler chickens fed a grower diet supplemented with 400 mg of Hoodia  

         gordonii meal / bird/ day                                          
FH5: Female broiler chickens fed a grower diet supplemented with 500 mg of Hoodia  

        gordonii meal / bird/ day                     
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The second experiment determined the effect of Hoodia gordonii meal dose interval and 

sex at finisher stage on productivity and carcass characteristics of Ross 308 broiler 

chickens. A total of 360 male and female chickens were used in this experiment. The 

chickens were raised for 29 days before the experiment commenced. The experiment was 

terminated when the chickens were 42 days old. Feed and water were provided ad-libitum 

throughout the experiment. Hoodia gordonii meal was orally administered. The design 

for the experiment was a 2 (male and female chickens) x 3 (dose intervals) factorial 

arrangement in a completely randomized design (SAS, 2003). The level of Hoodia 

gordonii was decided after the first experiment. The experiment had 6 treatments 

replicated 6 times, resulting in a total of 36 floor pens of 10 birds each. At Day 30, 

chickens were randomly allocated to 6 treatments. The treatments were as follows:  

H0MD0 : Male broiler chickens fed a grower diet without supplementation of  

    Hoodia  gordonii meal .                                                           

H300MD6 : Male broiler chickens fed a grower diet supplemented with 300 mg of  

    Hoodia  gordonii meal / bird/ day on Days 30 and 36.                                                               

H300MD12 : Male broiler chickens fed a grower diet supplemented with 300 mg of 

  Hoodia gordonii meal / bird everyday for 12 days.                                                               

H0FD0  : Female broiler chickens fed a grower diet without supplementation of 

  Hoodia gordonii meal. 

H300FD6 : Female broiler chickens fed a grower diet supplemented with 300 mg of 

 Hoodia  gordonii meal / bird/ day on Days 30 and 36.                                                                

H300FD12 : Female broiler chickens fed a grower diet supplemented with 300 mg of 

                          Hoodia gordonii meal / bird everyday for 12 days.                                                               
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3.5 Data collection 

 

Daily feed was measured between 30 and 42 days of age by subtracting the weight of the 

feed residuals from that of the feed offered per day, and the difference was divided by 

total number of the birds in the pen. 

 

The initial live weight of 1226 +_ 2 g was measured at 30 days of age when the 

experiment commenced. Thereafter, average live weight was measured daily by weighing 

all the birds in each pen. These live weights were used to calculate growth rates. Feed 

conversion ratio was calculated as the total amount of feed consumed divided by the 

weight gain of live birds plus the weight gain of dead or culled birds in the pen.   

 

Apparent digestibility of the diets was carried out when the birds were between 39 and 42 

days old. This was done in metabolic cages.  The excreta was collected from each 

replicate and stored at -15 0C during the collection period. Feed offered and refusals were 

weighed. Apparent digestibility (AD) of the nutrients was calculated according to 

procedures of McDonald et al. (1992) as follows:  

 

           AD (%) = (Amount of nutrient ingested – amount of nutrient excreted) x 100 

                                            Amount of nutrient ingested  

 

Apparent metabolizable energy (AME) of the diet was calculated as follows (AOAC, 

1984):  

                      AME = Energy in feed consumed – energy in excreta  

 

Nitrogen retention was calculated by subtracting daily nitrogen amount in faeces from 

daily nitrogen intake. 

  

Mortality rate of the chickens was calculated as the total number of deaths divided by 

total number of chickens in the cage. 
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All remaining chickens were slaughtered at 42 days of age. Before slaughtering each 

chicken was weighed by using an electronic weighing scale. After slaughtering, carcass 

weight of each chicken was measured. Dressing percentage was determined by dividing 

carcass weight by live weight and then multiplied by 100. Breast, fat pad, thigh and 

drumstick weights were measured by using an electronic weighing scale. 

 

 

3.6 Chemical analyses 

 

Dry matter (DM) contents of feeds, feed refusals, excreta and meat were determined by 

drying the samples at 105 0C for 24 hours. Feeds, feed refusals and excreta samples were 

also analyzed for ash by placing the samples in the furnace at 300 0C for 48 hours 

(AOAC, 1984). The nitrogen content was determined using LECO FP 2000® Protein 

Analyser (University of Limpopo laboratory, Polokwane). The bomb calorimeter was 

used to measure gross energy values for feeds and feaces (University of Kwazulu-Natal 

laboratory, Durban). Nutritional analysis of Hoodia gordonii meal revealed that it 

contained 5.9 % mean protein content and 6.5 % Ca, 5.1 % K, 0.3 % P, 1 % Mg, 1.9 % 

Na, and 0.7 % S, with smaller amounts of micro and trace minerals (Tulp et al., 2001). 

Intergratedbiomolecule Corporation (2005) analytical report has shown that 430 mg of 

Hoodia gordonii meal contains 0.006 mg of P 57- isoberberine alkaloid. 

  

 

3.7 Statistical analysis 

 

General linear model (GLM) procedures of the Statistical Analysis System (SAS, 2003) 

package were used to analyze data on feed intake, digestibility, live weight, carcass 

characteristics, feed conversion ratio and mortality in Experiments 1 and 2. The effects of 

interactions were not included in the model because earlier analyses including all the 

interactions showed that they were not important. Tukey test was used to test the 

significance of differences between treatment means at 5% significance level (P < 0.05). 
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Hoodia gordonii meal contained 920 g dry matter/kg and 59 g crude protein per kg DM. 

Four hundred and thirty milligram of Hoodia gordonii meal contained 0.006 mg of P 57- 

isoberberine alkaloid. 

  

Results of the effect of level of Hoodia gordonii meal supplementation at finisher stage 

on dry matter intake, feed conversion ratio, growth rate, live weight, intake as percentage 

of live weight and mortality rate of Ross 308 broiler chickens between 30 and 42 days of 

age are presented in Table 4.1. Level of Hoodia gordonii meal supplementation had no 

effect (P>0.05) on dry matter intake, feed conversion ratio, growth rate, live weight, 

intake as percentage of live weight and mortality rate of Ross 308 broiler chickens.  

However, male chickens had a higher (P<0.05) dry matter intake than female chickens.  

 

Level of Hoodia gordonii meal supplementation had no effect (P>0.05) on apparent diet 

dry matter and nitrogen digestibilities, nitrogen retention and metabolizable energy of 

Ross 308 broiler chickens (Table 4.2). Similarly, sex of Ross 308 broiler chickens had no 

effect (P>0.05) on diet dry matter and nitrogen digestibilities, nitrogen retention and 

metabolizable energy.  

 

 Level of Hoodia gordonii meal supplementation had no effect (P>0.05) on carcass 

weight, dressing percentage, and carcass parts of Ross 308 broiler chickens except fat 

pads (Table 4.3). Chickens given a daily supplement of 300 mg of Hoodia gordonii meal 

had lower (P<0.05) fat pad weights than unsupplemented ones. Male chickens had 

heavier (P<0.05) drum sticks than female chickens.  

 

Level of Hoodia gordonii meal supplementation had no effect (P>0.05) on nitrogen 

content of breast meat samples of Ross 308 broiler chickens at 42 days of age (Table 4.4). 

Similarly, male and female Ross 308 broiler chicken breast meat samples had similar 

(P>0.05) nitrogen content. 
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Table 4.1. Effect of level of Hoodia gordonii meal supplementation at finisher stage on 

                 dry matter intake (g/bird/day), feed conversion ratio, growth rate (g/bird/day), 

                 live weight (g/bird at 42 days old), intake as % of live weight, and mortality 

                 (%) of Ross 308 broiler chickens between 30 and 42 days of age. 

 
a,b  : Means in the same column not sharing a common superscript are significantly 

different (P<0.05). 

SE: Standard error 

                                                               Variables 

Treatment DM 

intake 

  

FCR Growth  

rate 

 

Live weight Intake as 

% of Live 

weight  

Mortality 

Males 

      MH0 

 

153.3  

 

2.2  
 

71   

 

2063  

 

10.3  

 

0  

      MH1 148.4  2.5  61  2117  11.3  0  

      MH2  148.7  2.3  66  2067  10.0  0  

      MH3 148.8  2.2  68  1977  11.2  0  

      MH4 142.0  2.3  64  1937  10.6  0  

      MH5 139.1  2.5  61  2007  10.0  0  

SE 5.40 0.30 7.80 88.30 0.50 0 

Females 

       FH0 

 

138.0  

 

2.0  

 

68  

 

1992  

 

11.7  

 

0  

       FH1 133.6  2.4  56  1862  11.5  0  

       FH2 136.9  2.2  61  1969  11.4  0  

       FH3 136.5  2.1  65  1999  10.7  0  

       FH4 138.4  2.2  65  1982  10.7  0  

       FH5 145.7  2.4  62  1956  10.3  0  

SE 3.00 0.10 3.50    37.80 0.40 0 

Sex       

      Males 146.7 a 2.3  65  2028  10.9  0 

      Females 138.2 b 2.2  63  1960  11.2  0 

SE 1.70 0.10 2.30 24.30 0.20 0 
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Table 4.2. Effect of level of Hoodia gordonii meal supplementation at finisher stage on  

                 apparent diet dry matter and nitrogen digestibilities (decimal), nitrogen 

                 retention (g/bird/day) and metabolizable energy (ME) (MJ/kg DM) of Ross 

                 308 broiler chickens between 39 and 42 days of age. 

 

                                                               Variables 

Treatment Dry matter 

digestibility 

Nitrogen 

digestibility 

Nitrogen 

retention 

ME 

Males 

      MH0 

 

0.42  

 

0.76  

 

3.23  

 

13.96  

      MH1 0.50  0.80  3.23  14.55  

      MH2 0.59  0.81  3.14  14.63  

      MH3 0.41  0.78  2.84  14.35  

      MH4 0.47  0.79  3.00  14.31  

      MH5 0.36  0.74  2.84  13.64  

SE 0.070 0.030 0.170 0.330 

Females 

      FH0 

 

0.41  

 

0.81  

 

3.08  

 

14.45  

      FH1 0.48  0.78  2.91  14.03  

      FH2 0.51  0.78  2.93  14.04  

      FH3 0.47  0.72  2.62  13.92  

      FH4 0.44  0.79  3.01  14.35  

      FH5 0.40  0.73  2.71  14.39  

SE 0.060 0.060 0.180 0.290 

Sex     

     Males 0.46  0.78  3.05  14.24  

     Females 0.45  0.77  2.88  14.20  

SE 0.030 0.020 0.070 0.130 

 

SE: Standard error 
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Table 4.3. Effect of level of Hoodia gordonii meal supplementation at finisher stage on 

                 carcass weight (g/bird), dressing percentage (%) and carcass parts expressed 

                 as percentage of carcass weight Ross 308 broiler chickens at 42 days of age. 

                                         
a,b  : Means in the same column not sharing a common superscript are significantly 

different (P<0.05). 

SE: Standard error 
 
 
 
 

 

                                                                       Variables 

Diet 
 

Carcass 
 

Dressing % 
 

Thigh 
 

Drum 
sticks 
 

Wings 
 

Breast 
 

Fat 
pad 
 

Gizzard 
 

Liver 
 

Males 
    MH0 

 
1589  

 
76  

 
15  

 
12.8  

 
12  

 
32  

 
1.5 a 

 
2.5  

 
2.7 

    MH1 1712  74  13  13.0  12  33  1.3 ab 2.4  2.8 
    MH2 1573  72  14  12.9  13  31  1.1 ab   2.3  3.0  

    MH3 1602  73  14  13.1  12  31  0.9 b  2.3 2.8 

   MH4 1501  71  14  13.3  12  30  1.2 ab 2.4  3.3  

   MH5 1545  71  15  12.7  12  31  1.2 ab 2.4  3.4  

SE 101.6 3.04 0.56 0.26 0.47 0.31 0.12 0.15 0.33 

Females 
    FH0 

 
1551  

 
74  

 
16  

 
12.6  

 
12  

 
31  

 
1.4 a 

 
2.4  

 
2.8  

    FH1 1421  72  15  12.2  12  31  1.2 ab 2.6  2.7 

    FH2 1591  76  15  12.8  11  31  1.2 ab  2.7  2.7  

    FH3 1559  73  15  12.3  12  31  0.8 b 2.8  2.7 

    FH4 1578  74   15  12.6  12  31  1.3 ab 2.2  2.8  

    FH5 1501  70  15  12.5  12  30  1.2 ab 2.3  3.1  

SE 57.13 1.22 0.35 0.14 0.41 0.79 0.12 0.19 0.19 

Sex          

  Males 1587  73 14  13.0 a 12 31 1.2 2.4 3.0 

  
Females 

1533  73 14  12.5 b 12 31 1.2 2.5 2.8 

SE 23.32 0.87 0.19 0.08 0.18 0.30 0.05 0.07 0.11 



 37 

Table 4.4.  Effect of level of Hoodia gordonii meal supplementation on nitrogen content  

                  (%) of Ross 308 broiler chicken breast meat samples at 42 days of age.                                    

                   

 

 

Treatment 

 

Nitrogen Content 

Males 

      MH0 

 

44.1  

      MH1 44.1  

      MH2 44.7  

      MH3 44.2  

      MH4 45.2  

      MH5 44.1  

SE 0.94 

Females 

     FH0 

 

45.2  

     FH1 44.5  

     FH2 44.2  

     FH3 45.0  

     FH4 44.3 

     FH5 44.5  

SE 0.53 

Sex  

     Males 44.4  

     Females 44.6  

SE 0.31 

                                         

SE: Standard error 
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Hoodia gordonii meal dose interval had no effect (P>0.05) on dry matter intake, feed 

conversion ratio, growth rate, live weight, intake as percentage of live weight and 

mortality rate of Ross 308 broiler chickens between 30 and 42 days of age (Table 4.5). 

However, male broiler chickens had higher (P<0.05) dry matter intake and live weight 

values than female broiler chickens. 

 

Results of the effect of Hoodia gordonii meal dose interval and sex at finisher stage on 

apparent diet dry matter and nitrogen digestibilities, nitrogen retention and metabolizable 

energy of Ross 308 broiler chickens between 38 and 42 days of age are presented in 

Table 4.6. Hoodia gordonii meal dose interval had no effect (P>0.05) on apparent diet 

dry matter and nitrogen digestibilities, nitrogen retention and metabolizable energy of 

Ross 308 broiler chickens. However, male Ross 308 broiler chickens had higher (P<0.05) 

nitrogen digestibility and nitrogen retention values than those of female Ross broiler 

chickens. 

 

Hoodia gordonii meal dose interval had no effect (P>0.05) on carcass weight, dressing 

percentage and other carcass parts of Ross 308 broiler chickens at 42 days of age (Table 

4.7). However, Hoodia gordonii dose interval had an effect (P<0.05) on abdominal fat 

pad of broiler chickens. Broiler chickens given a daily dose supplement of 300 mg of 

Hoodia gordonii meal had lower (P<0.05) fat pad weights than unsupplemented ones.  

Male Ross 308 broiler chickens had higher (P<0.05) carcass weights than female 

chickens.  

 

Hoodia gordonii meal dose interval had no effect (P>0.05) on nitrogen content of breast 

meat of Ross 308 broiler chickens at 42 days of age (Table 4.8). Similarly, sex of Ross 

308 broiler chickens had no effect (P>0.05) on nitrogen content of Ross 308 broiler 

chicken breast meat.   
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Table 4.5. Effect of Hoodia gordonii meal dose interval and sex at finisher stage on dry 

                 matter intake (g/bird/day), feed conversion ratio, growth rate (g/bird/day), live 

                 weight (g/bird at 42 days old), intake as % of live weight, and mortality (%) 

                of Ross 308 broiler chickens between 30 and 42 days of age. 

 

 

 

a,b   : Means in the same column not sharing a common superscript are 

  significantly different (P<0.05). 

H300D12 : Male and female broiler chickens fed a grower diet supplemented with 

                          300 mg Hoodia  gordonii meal / bird everyday for 12 days. 

H300D6  : Male and female broiler chickens fed a grower diet supplemented with  

     300 mg Hoodia  gordonii meal / bird/ day on days 30 and 36. 

H0D0  : Male and female broiler chickens fed a grower diet without  

     supplementation of Hoodia gordonii meal. 

SE  : Standard error 

 

 

                                                                           Variables 

Treatment DM 
intake 

  

FCR Growth  

rate 

Live weight Intake as% 
of Live 
weight  

Mortality 

Dose interval       

     H300D12 144.0 2.16 67.1 1974 10.8 0 

     H300D6  149.3 2.05 73.0 2065 10.8 0  

     H0D0 146.0 2.16 68.3 2004 11.0 0  

SE 2.41 0.06 2.40 41.2 0.32 0 

Sex       
    Males 154.9 a 2.2  72  2073 a 10.5  0  

    Females 138.0 b 2.1  67  1956 b 10.7  0 
SE 2.10 0.05 1.90 36.10 0.68 0 
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Table 4.6.  Effect of Hoodia gordonii meal dose interval and sex at finisher stage on diet 

                  dry matter and nitrogen digestibilities (decimal), nitrogen retention (g/bird/day) 

                  and metabolizable energy (ME) (MJ/kg DM) of Ross 308 broiler chickens 

                  between 39 and 42 days of age. 

 

                                                                     Variables 

Treatment Dry Matter  

digestibility 

Nitrogen 
digestibility 

Nitrogen 
retention 

ME 

Dose interval 

     H300D12 

 

0.41 

 

0.78 

 

2.91 

 

14.23 
     H300 D6  0.49 0.79 2.93 14.42 

     H0D0 0.41 0.77 2.83 14.44 

SE 0.030 0.010 0.080 0.140 

Sex     

    Males 0.43  0.80 a 3.01 a 14.31  

    Females 0.44  0.75 b 2.77 b 14.41  

SE 0.020 0.020 0.070 0.110 

 

a,b    : Means in the same column not sharing a common superscript are  

   significantly different (P<0.05). 

H300D12 : Male and female broiler chickens fed a grower diet supplemented with 

  300 mg Hoodia  gordonii meal / bird everyday for 12 days. 

H300D6  : Male and female broiler chickens fed a grower diet supplemented with  

  300 mg Hoodia  gordonii meal / bird/ day on days 30 and 36. 

H0D0  : Male and female broiler chickens fed a grower diet without  

  supplementation of Hoodia gordonii meal. 

SE  : Standard error 
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Table 4.7. Effect of Hoodia gordonii meal dose interval and sex at finisher stage on  

                 carcass weight (g/bird), dressing percentage (%) and carcass parts expressed as 

                 percentage of carcass weight of Ross 308 broiler chickens at 42 days of age. 
                                         

 

 

a,b   : Means in the same column not sharing a common superscript are 

   significantly different (P<0.05). 

H300D12 : Male and female broiler chickens fed a grower diet supplemented with 

               300 mg Hoodia  gordonii meal / bird everyday for 12 days. 

H300D6  : Male and female broiler chickens fed a grower diet supplemented with  

     300 mg Hoodia  gordonii meal / bird/ day on days 30 and 36. 

H0D0  : Male and female broiler chickens fed a grower diet without  

   supplementation of Hoodia gordonii meal. 

SE  : Standard error 
 
 
 
 
 
 

                                                                                    Variables 

Treatment 

 

Carcass Dressing
 % 

Thigh Drum 
stick 

Wings Breast Fat pad 

 

Gizzard Liver 

Dose interval 

   H300D12 

 

1558 

 

76.4 

 

14.6 

 

12.9 

 

12.1 

 

32.1 

 

0.9 b 

 

2.5 

 

2.8 
   H300D6  1584 77.7 15.4 13.6 12.2 32.6 1.2 a 2.6 2.7 

   H0D0 1595 78.2 15.1 13.1 12.2 33.3 1.1 a 2.6 2.8 

SE 37.6 1.84 0.49 0.37 0.23 1.02 0.09 0.09 0.07 

Sex          

  Males 1647 a 76  15  12.9  11.6  31.3  0.94  2.50  2.68  

  Females 1511 b 75  14  12.4 11.8  31.3  1..07  2.40  2.67  

SE 32.09 0.47 0.24 0.21 0.10 0.39 0.07 0.06 0.07 
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Table 4.8. Effect of Hoodia gordonii meal dose interval and sex at finisher stage on  

                  nitrogen content (%) of Ross 308 broiler chicken breast meat samples at 42 

                 days of age.                                    

                  

 

 

Treatment 

 

Nitrogen Content 
Dose Interval 

   H300D12 

 

44.9 
   H300D6  44.5 

   H0D0 44.5 

SE 0.44 

Sex  

    Males 44.7  

    Females 44.6  

SE 0.34 

                                               

H300D12 : Male and female broiler chickens fed a grower diet supplemented with 

  300 mg Hoodia  gordonii meal / bird everyday for 12 days. 

H300D6 : Male and female broiler chickens fed a grower diet supplemented with 

                          300 mg Hoodia  gordonii meal / bird/ day on days 30 and 36. 

H0D0  : Male and female broiler chickens fed a grower diet without  

   supplementation of Hoodia gordonii meal. 

SE  : Standard error 
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5.1 Discussion  

The present study showed that Hoodia gordonii meal supplementation has no effect on 

feed intake and intake as percentage of live weight of broiler chickens at 42 days of age. 

These findings are contrary to the findings of FAQ (2001), McLean and Luo (2004) and 

Heerden et al. (2007) who found that Hoodia gordonii caused satiety in rats and human 

beings, thus, reducing appetite. McLean and Luo (2004) showed that the active chemical 

P57 AS 3 in Hoodia gordonii meal mimics adenosine triphosphate (ATP) in the 

hypothalamus to cause satiety in rats, thus, reducing intake.  

 

Hoodia gordonii meal supplementation had no effect on growth rate, live weight, feed 

conversion ratio and mortality of broiler chickens. These results may be explained in 

terms of similar feed intakes and digestibilities in the chickens, irrespective of the 

treatment. Contrary to the present findings, Heerden et al. (2007) showed that the oral 

dosage of Hoodia gordonii meal reduced growth rate and live weight of rats.  

 

Hoodia gordonii meal supplementation had an effect on fat pad of broiler chickens. Daily 

dosing with 300 mg of Hoodia gordonii meal reduced fat pad weights in broiler chickens 

by 42 and 18 percentage points in the first and second experiment, respectively. This was 

achieved without any significant reduction in feed intake and digestibility. The 

physiological explanation for this effect is not clear and merits further investigation. 

However, it is known that Hoodia gordonii meal intake reduces caloric intake of the diet 

(FAQ, 2001) and increases ATP content in the hypothalamus, thus reducing blood 

glucose.   Pocai (2005), Richards (2003) and Rosebrough and McMurtry (1993) 
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suggested that when blood glucose drops, the body releases the fat destroying hormones 

(growth hormones, glucagon and cholecystokinin) and suppresses energy storing insulin. 

Such transient changes in plasma glucose level do not appear to alter feed intake in 

chickens (Simon et al., 2000). As such, fat pad deposition in the chickens may have been 

reduced irrespective of feed intake. Similar results were reported by Tulp et al. (2001). 

These authors found Hoodia gordonii meal reduced body fat in obese rats by 50 %. No 

similar studies in chickens were found. 

Hoodia gordonii meal supplementation had no effect on dressing percentage, other 

carcass parts and nitrogen contents of breast meat of broiler chickens at 42 days of age. 

These results could be explained in terms of similar feed intakes, digestibilities and 

nitrogen retention (Ferket and Gernat, 2006; Richards, 2003).  

 

Male broiler chickens consumed more feed than female broiler chickens. The present 

findings are consistent with earlier studies of Hurwitz et al. (1978) and Nahashon et al. 

(2004). Similarly, Dozier et al. (2003) found that male broiler chickens had higher feed 

intake than female chickens when both sexes were fed ad libitum. The differences were 

explained in terms of female chickens requiring on average 13 % less feed for 

maintenance per kg metabolic body weight than males. However, Gous et al. (1999) 

suggested that genetic potential influences broiler chicken growth responses because it 

affects their nutritional requirements. Thus, male broiler chickens have pronounced 

genetic advantage on feed intake compared to female broiler chickens. However, in the 

present study male and female chickens had similar feed intake values when intake was 

expressed as a percentage of live weight. The differences in intake did not reflect true sex 
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effect but weight differences associated with sex. This is similar to the findings of Leeson 

et al. (1991) and Lippens et al. (2000).  

 

Male Ross 308 broiler chickens had heavier live weights than females.  These differences 

can be explained in terms of higher feed intake in males than females. These differences 

may also be due to higher nitrogen digestibilities and nitrogen retentions in male chickens 

than in female ones. These findings are similar to those of Han and Baker (1994) who 

reported that male broiler chickens had heavier live weights than female broiler chickens. 

The differences were explained in terms of higher feed intake in male than female 

chickens. However, Havenstein et al. (1994) and Emmerson (1997) suggested higher 

early postnatal growth of male chickens as the cause of the differences in live weights. 

The present results are contrary to the findings of Scheilder and Baughman (1993) and 

Deaton (1995) who found no differences in live weights between male and female broiler 

chickens.  

 

In the present study, male broiler chickens yielded larger portions of drum sticks than 

female broiler chickens. These differences may be explained in terms of differences in 

live weights between the sexes. These results are similar to the findings of Young et al. 

(2001) and Lippens et al. (2000) who reported that female broiler chickens yielded 

smaller portions of drum sticks than male broiler chickens. However, Leeson et al. (1991) 

found no differences in weights of carcass parts between male and female broiler 

chickens. In the present study, male and female broiler chickens had similar dressing 

percentage, breast meat, and nitrogen content of breast meat at 42 days of age. These 
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results may be explained in terms of similarities in diets and intakes. These results are 

similar to the findings of Pescatore et al. (1992) and Acar et al. (1993) who reported that 

sex had similar effect on carcass parts and breast meat yield of broiler chickens. However, 

the present results are different from the findings of Becker et al. (1981), Dozier et al. 

(2003), Rondelli et al. (2003) and Santos et al. (2005) who reported that sex had an effect 

on carcass parts and nitrogen content of breast meat of broiler chickens. These authors 

reported a better performance on carcass parts and nitrogen content of breast meat of 

male chickens when compared with those of female chickens. It was suggested that the 

differences between sexes probably arise from metabolic differences and also from the 

differences in the onset of fattening of broiler chickens. 

 

5.2 Conclusions and recommendations 
 
 
Hoodia gordonii meal supplementation at finisher stage had no effect on feed intake, 

digestibility, live weight, growth rate, mortality and breast meat yield of Ross 308 broiler 

chickens. However, chickens given a daily supplement of 300 mg of Hoodia gordonii 

meal had lower fat pad weights than unsupplemented ones. This could not be explained 

in terms of differences in feed intake, digestibility, or growth rate. More research is 

required to explore biochemical reasons for a reduction in chicken fat pad weights 

following Hoodia gordonii meal supplementation. There is also a need to study the 

effects of Hoodia gordonii meal supplementation on adipocyte cell development in 

young chickens.  
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APPENDIX 7.1: VACCINATION PROGRAM 

The vaccination program of the study was as indicated below. 

WEEK ONE: 

Day one on arrival: 

1. Chicks were vaccinated against Newcastle disease from the hatchery using Clone 

30. Secondly, Vita stress was added in the drinking water immediately on arrival 

for the first two days to calm down the chicks due to stress they might have 

experienced through transportation and handling. 

Day three: 

1. Tylo Tad was added in the drinking water for prevention of Escheria coli bacteria  

and other disease causing microorganisms 

Day seven: 

Chicks were vaccinated against Infectious Bronchitis using “IBH 120”. 

 

WEEK TWO: 

Day twelve: 

Chicks were vaccinated against Gombora using D78 through drinking water. 

 

WEEK THREE: 

Day eighteen: 

Chicks were vaccinated against Gumbora using D78 through drinking water. 

Day twenty one: 

Tylo Tad was added in the drinking water. The withdrawal period was 15 days. 

 

WEEK FOUR: 

Day twenty three:  

Chickens were vaccinated against Newcastle disease using Clone 30.  

 

 


