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Abstract— The study was conducted to determine the dietary supplementation of sun-dried sweet potato (Ipomea batatas) 

waste meal with yeast additive on the growth performance of starter broiler chicks. The sundried sweet potato waste meal 

supplemented with yeast was used to replace yellow maize at various levels of 0%, 10%, 15% and 20%, respectively for diets 

1, 2, 3 and 4 to determine the best replacement that would give optimal performance in starter broiler chicks. The result of the 

proximate composition of sundried sweet potato waste meal showed that it contained 88.75% dry matter, 11.25% moisture, 

6.28% ash, 4.95% crude protein, 0.82% Ether Extract, 2.64% crude fibre, 74.06%, Nitrogen free extract (NFE), and 3013 

Kcal/Kg metabolizable energy. One hundred (100) day-old Anak starter broiler chicks (Ross broiler chicks) were used for the 

experiment. They were divided into four (4) treatment groups of 24 broiler chicks each. Each treatment was subdivided into 

three replicates of 8 chicks per replicate. Each starter broiler diet was fed to a group of 24 chicks using completely randomized 

design (CRD) for 4 weeks. Feed and water were given to the chicks ad-libitum. Parameters measured included initial body 

weight, final body weight, body weight gain, feed intake, feed conversion ratio (FCR) and economics of production. Data 

collected were analysed using one way Analysis of Variance (ANOVA). In the starter broiler phase, the starter broiler chicks 

on 20% sweet potato waste meal supplemented with yeast compared favourably with the control (P < 0.05) in terms of feed 

intake, body weight gain and feed conversion ratio and significantly (P < 0.05) performed better than those on other diets. The 

cost of production of the starter broiler chicks was lowest for those fed the control diet (Diet 1), N156.59, while the costliest 

was the starter broiler chicks on diet 3 (15% PWM) (N295.45). The cost/kg diet was cheapest for diet 1 (Control) (N560.07) 

and the costliest diet was diet 2 (10% PWM) (N625.66). It was therefore concluded that sundried sweet potato waste meal 

(Ipomea batata) could be used in the diets of starter broilers chicks up to 20% without affecting the body weight gain, feed 

intake and feed conversion.  
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I. INTRODUCTION 

The broiler chicken is a domesticated bird mainly kept for meat production. It is a quick growing monogastric animal and the 

returns on investment is very high compared to other livestock (Omole et al., 2006). Feed, which is one of the major problems 

that affect broiler chickens production constitutes about 60 – 70 percent of the total cost of production (Omole et al, 2006). 

This is due to the competition between man, animals and industries for conventional feedstuffs that can meet up with the 

nutritional requirements of broiler chickens and at the same time, reduce the cost of the feed, thereby reducing the cost of 

broiler chickens production in 'Nigeria (Olerede et al., 2002). 

Great emphasis has continued to be placed on research into the use of alternative sources of basal energy feedstuffs in broiler 

chicken production moreso, with the ever increasing price of maize, which has continued to be the main energy source in 

livestock feeds (Ojewola, 2005). Agro by-products and wastes have been identified as alternative feedstuffs and can form a 

major source of energy in animal feeds (Adejumo, 2006). One of such agro-by-products that can be harnessed is sweet potato 

wastes. Sweet potato is a staple food in Nigeria with the annual yield of 12,245 kg/ha of which some fractional percentage 
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constitutes the wastes (FAO, 1989). The sweet potato wastes are a good source of quality carbohydrate. Sweet potato waste 

contains about 5.36 percent crude protein and metabolizable energy of about 3,180 Kcal/kg (Oyenuga, 1968; Jansen, 1989 and 

Osuagwu, 2006). This research was carried out to evaluate the dietary supplementation of diets containing sundried sweet 

potato (Ipomea batatas) waste meal with yeast additive on the growth performance of starter broiler chicks. 

II. MATERIALS AND METHODS 

2.1 Experimental Site: 

The study was conducted at the poultry unit of the Teaching and Research farm of Michael Okpara University of Agriculture, 

Umudike, Abia State. The site is located on latitude 05° 29N and longitude 07° 33E at an attitude of 123m above sea level. 

Umudike has an annual rainfall of 2177mm, with maximum and minimum daily temperature of 27°-36°C and 20°-26°C, 

respectively. It has a relative humidity of 57-91% (NRCRI, 2010). 

2.2 Procurement and Processing of Test Materials and Feed Ingredients: 

The sun-dried sweet potato waste meal was collected from sweet potato dealers at Imo land. Orie Ugba market, Ubani Market, 

Arochukwu steel and other traders within Umuahia North and Umuahia South Local Government Areas and their environs in 

Abia State. After drying the sweet potato wastes, it was grounded or milled and bagged. The experimental diets were formulated 

to contain varying levels of sun-dried sweet potato wastes as T1(0%), T2(10%), T3(15%) and T4(20%), respectively. The 

experiment was divided into four treatments groups comprising twenty-four (24) birds per treatment and three replicates of 8 

birds each. The percentage composition of experimental diet is shown in the (Table 1) below: 

TABLE 1 

EXPERIMENTAL STARTER BROILER CHICKS DIETS 

Ingredients T1(0%) T2 (10%) T3 (15%) T4 (20%) 

Maize 55 49.5 46.75 44 

Sweet potato waste meal 0 5.5 8.25 11 

Soyabean meal 30 30 30 30 

Palm kernel cake 4.3 4.3 4.3 4.30- 

Wheat offal 4 4 4 4 

Fishmeal 3 3 3 3 

Bone meal 3 3 3 3 

Common salt 0.25 0.25 0.25 0.25 

Vitamin/Mineral Premix 0.25 25 25 25 

DL-Methionine 0.1 0.1 0.1 0.1 

Lysine 0.1 0.1 0.1 0.1 

TOTAL 100 100 100 100 

Crude protein (%) 22.99 22.73 22.61 22.48 

ME (Kcal/kg) 2887.15 2875.05 2869 2862.95 

 

TABLE 2 

PROXIMATE ANALYSIS OF SUN-DRIED SWEET POTATO WASTE MEA 

Parameters Sweet potato waste meal 

Dry matter (%) 88.75 

Moisture (%) 11.25 

Ash/mineral (%) 6.28 

Crude protein (%) 4.95 

Ether extract (%) 0.82 

Crude fibre extract (%) 2.64 

Nitrogen Free Extract (%) 74.06 

Metabolizable Energy (kcal/kg) 3013.59 
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2.3 Sources of Enzyme 

The Baker’s yeast (Saccharomyces cerevisiae) used for this study was purchased from De-Meck International supermarket, 

Umuahia, Abia State. 

2.4 Anti-nutrient Determination of Sweet Potato (Ipomea batatas) Waste Meal: 

The test materials fresh and sundried sweet potato waste meal were analysed for the anti-nutrient contents such as oxalate, 

phytic acid, saponins, tannins, alkaloids and flavonoids. Total oxalate were determined according to Association of Official 

Analytical Chemist (AOAC, 2005). Phytic acid was determined according to Maga (1982). Saponin was determined according 

to Brunner (1984), Tannins was determined using the spectrophotometric method of AOAC (2005). Alkaloids determination 

by Henry (1993) and Allen (1992) method was used. Flavonoids was determined according to spectrophotometric method of 

Allen (1979). Phytate was estimated as phytic acid by Maga method (1982). 

2.5 Management of Experimental Broiler Chicks (birds): 

One hundred-day old chicks of Anak strain (Ross broiler birds) were procured from Ibadan hatchery which was used for the 

experiment. The environment was cleaned and disinfected three days before the arrival of the birds. The feeders and drinkers 

were washed and disinfected. The electrical appliance that supplied heat was properly checked and switched on few hours 

before the arrival of the birds. Lantern was also provided as a source of heat. Wood shavings were used as litter materials. The 

litters were changed periodically after every one week. 

Food intake and weight gain were determined on a weekly basis. Medications and vaccinations programme were carried out 

as at when due. At the first day, the chicks were vaccinated using Newcastle Disease vaccine intra-ocula (NCDV-i/o) through 

the eyes. Multivitamins drugs was administered for one week as anti-stress. 

Gumboro vaccine was administered at the 10th day while Lasota vaccine was given at the 28th day against Newcastle disease. 

Also, Amprolium was given against coccidiosis disease and multivitamin was given in subsequent days. 

2.6 Diets: 

Four diets were formulated (Table 1), all the diets contained maize, soyabean meal, palm kernel cake, wheat offal, fish meal, 

bone meal, common salt, vitamin/mineral premix, DL- Methionine, Lysine. Sweet potato waste meal was used to replace 

maize meal at (0%), (10%), (15%) and (20%), in diets 1, 2, 3 and 4, respectively. 

2.7 Data Collection: 

Initial body weight, final body weight, body weight gain, feed intake, feed conversion ratio, cost of production. 

2.8 Economics of Production Parameters: 

Economics of the experimental diets were calculated using the following parameters: 

a. Cost/kg of diet = total cost of producing 1 kg of feed 

b. Cost of feed consumed = Cost/kg x total feed consumed 

c. Cost/Kg Weight Gain =
Cost of feed consumed

Body weight Gain
 

d. Cost of production = Feed conversion ratio x cost of feed/Kg 

e. Revenue = Price of 1Kg meat x Weight Gain 

f. Gross Margin = Revenue – Cost of Production 

g. Return on Investment =
Gross Margin

Cost of production
× 100 

2.9 Data Analysis: 

Data collected was subjected to Analysis of Variance (ANOVA) as outlined by Steel and Torrie (1980) in a Completely 

Randomized Design at 5% level of significance. 
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2.10 Experimental Design: 

The design of this study is a Completely Randomized Design. 

Y i j  =  μ  +  T 1  +  e i j   

Where: 

Yij = Individual observation  

μ = Population mean  

Ti = Treatment effect 

eij = Random error which is independently identically normally distributed with zero mean and constant variance. 

III. RESULTS AND DISCUSSION 

3.1 Anti-nutrient and proximate composition of fresh (raw) and sun-dried sweet potato waste meal: 

The result of the anti-nutrients of raw (fresh) and sun-dried sweet potato waste meal were shown in (Table 3). 

TABLE 3 

ANTI-NUTRIENTS OF RAW (FRESH) AND SUN-DRIED SWEET POTATO WASTE MEAL 

Parameters  Sweet potato waste meal Sweet potato waste meal 

Tannin (mg/g) 1.62 1.6 

Saponin (mg/g) 0.05 0.05 

Alkaloids (mg/g) 4.86 4.75 

Oxalate (mg/g) 0.45 0.45 

Phytate (mg/g) 0.07 0.07 

Flavonoid (mg/g) 1.06 1 

 

Anti-nutritional factors are substances that when present in animal feed hinders or reduces the availability of one or more 

nutrient. In other instances, they form complexes with some of these nutrients thus making it impossible for them to be digested 

and or degraded. Phytate lowers absorption and impairs solubility of protein. Saponin decreases performance and growth rate. 

The values of tannin (1.62 mg/g), saponin (0.05 mg/g), alkaloids (4.86 mg/g), oxalate (0.45 mg/g), phytate (0.07 mg/g) and 

flavonoid (1.06 mg/g) recorded in this study fall within the range reported by Akinmutimi (2008), Ameh (2010. 

TABLE 4 

PROXIMATE COMPOSITION OF FRESH (RAW) AND SUN-DRIED SWEET POTATO WASTE MEAL 

Parameters Sweet potato waste meal Sweet potato waste meal 

Dry matter (%) 61.25 88.75 

Moisture (%) 38.75 11.25 

Ash/mineral (%) 4.6 6.28 

Crude protein (%) 3.28 4.95 

Ether extract (%) 0.6 0.82 

Crude fibre (%) 1.17 2.64 

Nitrogen Free Extract (%) 51.6 74.06 

Metabolizable Energy (kcal/kg) 2068.66 3013.59 
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The proximate composition of fresh (raw) and sun-dried sweet potato waste meal is presented in Table 5. All the values 

obtained for crude protein, crude fat, moisture content, ash, nitrogen free extract, and metabolizable energy fall within the 

range reported by Aduku (1993), Oyenuga (1968), Osuagwu (2006), Akinmutimi and Anakebe (2008), Ameh (2010), AOAC 

(2005). 

TABLE 5 

PROXIMATE COMPOSITION OF EXPERIMENTAL BROILER STARTER DIETS 

Parameters 
T1 

0% Pwm 

T2 

10% Pwm 

T2 

15% Pwm 

T4 

20% Pwm 

Dry matter (%) 91.28 91.06 90.92 90.87 

Moisture (%) 8.72 8.94 9.08 9.13 

Ash/mineral (%) 8.26 8.7 8.98 9.26 

Crude protein (%) 23.75 23.41 22.96 22.53 

Ether extract (%) 4.92 4.88 4.85 4.85 

Crude fibre (%) 7.95 8 8.08 8.15 

Nitrogen Free Extract (%) 46.4 46.07 46.05 46.08 

Metabolizable Energy (kcal/kg) 2800 2850 2875 2806 

 

3.2 Growth performance of starter broiler chicks fed diets containing sweet potato waste meal supplemented with 

yeast (Saccharomyces cerevisie): 

TABLE 6 

GROWTH PERFORMANCE OF STARTER BROILER CHICKS FED DIETS CONTAINING SWEET POTATO WASTE 

MEAL SUPPLEMENTED WITH YEAST (SACCHAROMYCES CEREVISIE) 

Parameter 
Diet 1 

(Control) 

Diet 2 

(10% Pwm) 

Diet 3 

(15% Pwm) 

Diet 4 

(20% Pwm) 
SEM 

Initial Body weight (g) 158 167.87 159.09 161.59 4.4 

Final Body weight (g) 507.25c 531.99b 558.21ab 574.88a 67.08 

Body weight Gain (g) 348.79c 367.12b 399.12ab 413.30a 65.1 

Daily Body weight Gain (g) 12.46c 13.11b 14.25ab 14.76a 1.58 

Daily feed intake (g) 83.71c 84.22ab 84.42ab 84.76a 2.84 

Feed Conversion Ratio (FCR) 6.71c 6.42b 5.92ab 5.74a 1.22 
abc mean within the same row with different superscript are significantly (P < 0.05) different SEM: Standard Error Mean, 

Pwm = Potato waste meal 

 

3.2.1 Feed intake: 

The feed intake of the experimental starter broiler groups were 83.71, 84.22, 84.42 and 84.76g for the control, treatment 2, 3, 

and 4 respectively. Significant differences (P < 0.05) existed among the groups in their feed intakes. The starter broiler chicks 

in treatment 4 (20% Pwm) supplemented with yeast recorded the highest feed intake which was significantly (P < 0.05) higher 

than those in other groups. The feed intake of those in treatment 2 and 3 were similar and significantly (P < 0.05) higher than 

those on the control diet (Treatment 1). The increase in feed intake by the starter broiler chicks in treatment 4, 3, and 2 could 

be as the result of yeast (probiotic) additive in their diets. According to (Shim et al., 2012), the improvement in performance 

and productivity of poultry due to the use of probiotics in feed has been attributed to increased feed intake and improved 

efficiency. Afsharmanesh and Sadaghi, (2010) reported that probiotics increased feed intake without significant improvement 

in feed conversion ratio (FCR). 

3.2.2 Body weight gain: 

The body weight gain of the experimental starter broiler chicks fed the sweet potato waste meal supplemented with yeast in 

their diets were 348.79, 367.12, 399.12 and 413.30g for the control, treatment 2, 3, and 4 respectively. Significant difference s 

(P < 0.05) among the groups in their body weight gain. The starter broiler chicks in treatment 4 (20% Pwm) supplemented with 

yeast recorded the highest body weight gain which was significantly (P < 0.05) higher than those on the control diet and other 
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treatment groups. It appeared that the body weight gain of the starter broiler chicks increased with increased level of sweet 

potato waste meal supplemented with yeast in their diets. The increased body weight could be as the result of yeast additive in 

their diets.  

3.2.3 Feed conversion ratio (FCR): 

The feed conversion ratio of the experimental starter broiler chicks fed diets containing sweet potato waste meal supplemented 

with yeast probiotic in (Table 6). Significant differences (P < 0.05) existed among the starter broiler chicks groups in their feed 

conversion ratio. The starter chicks on 20% sweet potato waste meal supplemented with yeast recorded the best feed conversion 

ratio of 5.74 which was significantly (P < 0.05) better than those on the control diet and those on treatment 2 (10% Pwm), and 

treatment 3 (15% Pwm) supplemented with enzyme. 

3.3 Economics of Production of Experimental Starter Broiler Chicks: 

TABLE 7 

ECONOMICS OF PRODUCTION OF EXPERIMENTAL STARTER BROILER CHICKS FED DIETS CONTAINING 

SWEET POTATO WASTE MEAL SUPPLEMENTED WITH YEAST. 

Parameter 
Diet 1 

(Control) 

Diet 2 

(10% Pwm) 

Diet 3 

(15% Pwm) 

Diet 4 

(20% Pwm) 
SEM 

Cost/Kg Diet (N) 560.07c 625.66a 618.45ab 611.25ab 5.26 

Cost of feed consumed (N) 840.11 813.36 865.83 855.75 11.3 

Cost/Kg Weight Gain (N) 842.16 937.18 986.62 953.26 19.6 

Cost of production (N)/bird 156.59c 167.36b 295.45a 291.67ab 6.4 

 

The economics of production of the experimental diets are shown in table 7. The cost/kg diet were N560.07, N625.66, N618.45, 

N611.25 for the control diet, diet 2, diet 3 and diet 4 respectively. Significant differences (P < 0.05) existed among the different 

groups. The cheapest diet was diet 1 (control) while the costliest was diet 2 (10% PWM). In terms of the cost of production, 

the cost of production/N/bird was lowest for those on Diet 1 (control) (N156.59) while those on diet 3 (15% PWM) was the 

costliest. 

IV. CONCLUSION 

The result of the study demonstrated that sun-drying of sweet potato waste was not quite effective for eliminating the anti-

nutrients in sweet potato tubers because there were still traces of anti-nutrients in the dried samples. Sun-dried sweet potato 

waste meal supplemented with yeast could be used in the diets of starter broiler chicks up to 20% without affecting the body 

weight gain, feed intake and feed conversion ratio. 

RECOMMENDATION 

Based on the result of this study, it was therefore recommended that sun-dried sweet potato waste meal supplemented with 

yeast could be used up to 20% to replace maize in the starter broiler chicks’ diet for optimum performance. 
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