
GSAR Journal of Agriculture and Veterinary Sciences ISSN: 3048-9075 (Online) 

*Corresponding Author: Afam-Ibezim, E                                                          © Copyright 2025 GSAR Publishers All Rights Reserved 

                  This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 International License.  Page 29 

 

GSAR Journal of Agriculture and Veterinary Sciences 

ISSN: 3048-9075 (Online) 

Abbreviated key title: Glob.J. Agri.Vet.Sci. 

Frequency: Monthly 

Published By GSAR Publishers 

Journal Homepage Link- https://gsarpublishers.com/journal-gjavs-home/   

REPLACEMENT VALUE OF MAIZE WITH SWEET POTATO (Ipomoea batatas) WASTE 

MEAL SUPPLEMENTED WITH RONOXYZE ON BROILER STARTER CHICKS 

PERFORMANCE 

 By  

Afam-Ibezim, E
1
., Anyaegbu, B. C.

2
, Okechukwu, C. P

3
. and Onunkwo, D. N

4
 

1,2,3,4
Department of Animal Nutrition and Forage Science, College of Animal Science and Animal Production, Michael 

Okpara University of Agriculture, Umudike 

                      

 

 

 

 

 

 

 

 

 

 

 

Abstract 

This study assesses the economic implications of replacing maize with sweet potato waste 

meal, supplemented with Ronozyme in broiler starter diets. A total of 150 agrited strain 

broilers were sourced from a reputable farm in Umuahia, Abia State, and subjected to five 

experimental diets, each evaluated for proximate composition, anti-nutrient content, and 

performance metrics. Parameters examined included daily feed intake, body weight gain, final 

live weight, weekly body weight gain, feed conversion ratio, and mortality, alongside trails 

such as live body weight, dressed weight, defeathered weight, percentage dressed weight, and 

various organ weights. The study reveals that daily feed cost, total feed cost, and cost per 

kilogram of weight gain exhibited no significant differences (P<0.05) among the diets. 

However, the cost per kilogram of feed differed significantly, with diets 4 and 5 showing lower 

values compared to diets 1. 2. and 3. Analysis of fresh and sun-dried sweet potato waste meal 

indicated no significant differences (P<0.05) in tannin, saponin, alkaloid, oxalate, phytate and 

flavonoid content between the two forms. Furthermore, the moisture content of rotten potatoes 

w'as notably higher (7.77%) compared to fresh potatoes (62.82%). which had higher dry 

matter (37.18%). Rotten potatoes also exhibited higher ash content (12.84%) compared to 

fresh potatoes (1.77%). Tannin and saponin content in sweet potato waste meal remained 

consistent between fresh and sun-dried forms, while alkaloid content showed slight variation. 

Phytate content, however, significantly differed, with fresh sweet potato waste meal containing 

0.07 mg/g and the sun-dried form having a higher content of 0.47 mg/g. The study's conclusion 

suggests that substituting maize with sweet potato waste meal, supplemented with Ronozyme in 

broiler diets is economically viable, as it does not significantly impact daily feed cost, total 

feed cost, and cost per kilogram of weight gain. Based on the findings the study recommends 

that adopting diets incorporating sweet potato waste meal (particularly diets 4 and 5) while 

accounting for variations in the cost per kilogram of feed for optimal economic benefits in 

broiler production. 

Keywords: Replacement, maize, sweet potato waste meal, Ronozyme, Broiler starter chicks, 

performance 

INTRODUCTION 
The poultry industry is a crucial component of global 

agriculture, providing a significant source of animal protein 

for human consumption (Davies & Kendall, 2011). Among 

poultry, Droners are specifically bred and raised for meat 

production (Leeson & Summers, 2005). This sector's 

importance is underscored by several factors. 

Broiler production plays a central role in addressing global 

food security challenges. As the global population 

continues to grow, the demand for high-quality protein 

sources, such as broiler meat, is on the rise (Jayathilakan et 

al. 2012). Broiler meat is not only an excellent source of 

protein but also provides essential vitamins and minerals, 

making it a vital component of balanced diets (Rahman et 

al. 2017). 
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Broilers represent a critical segment within the poultry 

industry, playing a pivotal role in meeting global demands 

for high-quality animal protein (Davies & Kendall, 2011). 

These specialized chickens are selectively bred and raised 

for meat production, primarily focusing on rapid growth 

and efficient feed conversion (Leeson & Summers, 2005). 

Broilers are essential in addressing global protein 

requirements. As the world's population continues to grow, 

there is an increasing demand for affordable and nutritious 

protein sources. Broiler meat serves as a valuable source of 

protein, vitamins, and minerals (Rahman et al. 2017). The 

broiler industry has a substantial economic impact. It 

generates significant revenue for countries through 

domestic sales and exports, contributing to overall 

economic development (Wiggins et al. 2010). Moreover, it 

plays a vital role in rural economies by providing 

employment and improving livelihoods (Alam et al. 2018). 

Broilers are known for their efficient conversion of feed 

into meat. This efficiency reduces the environmental 

footprint associated with meat production (FAO, 2019). 

Sustainable broiler production practices can further enhance 

resource utilization and minimize environmental impact 

(Hossain et al., 2019). 

Broiler production has significant economic implications. It 

contributes substantially to agricultural and economic 

development in many countries. The revenue generated 

from broiler production, both domestically and through 

exports, can have a substantial impact on a nation's 

economy (Wiggins et al. 2010). Additionally, the broiler 

industry creates job opportunities and improves the 

livelihoods of millions of people, particularly in rural areas 

(Alam et al. 2018). Furthermore, broiler production has the 

potential to promote environmental sustainability7. Broilers 

are known for their efficient conversion of feed into meai, 

which can reduce the environmental footprint of meat 

production (FAO, 2019). Sustainable broiler production 

practices, such as improved waste management and reduced 

resource use, contribute to responsible resource utilization 

and environmental conservation (Hossain et al. 2019). 

Despite its significance, the broiler industry faces various 

challenges, including disease outbreaks, resource 

constraints, and sustainability concerns (Dorea & Cole, 

2036). In response to these challenges, there is a growing 

need to explore innovative approaches to broiler 

production, including alternative feed ingredients and 

sustainable management practices (Fanatico et al. 2005). 

Therefore, this study aims to investigate the replacement 

value of maize with sweet potato waste meal supplemented 

with Ronozyme in broiler starter chick diets. This research 

seeks to assess whether sweet potato waste meal can be a 

viable and sustainable alternative to traditional feed 

ingredients like maize while considering the potential 

benefits of enzyme supplementation tor nutrient utilization. 

By addressing these questions, this study contributes to the 

broader understanding of broiler nutrition and sustainable 

poultry production, which is essential for addressing global 

food security and economic development challenges while 

minimizing the environmental impact.  

Objectives of the Study 

The main objectives of the study is to determine the 

replacement value of maize with sweet potato waste meal 

supplemented with ronoxyme on Broiler starter chicks 

performance. While the specific objective are to: 

1. To evaluate the growth performance of broiler 

starter chicks fed with sweet potato waste meal 

2. To assess the impact of Ronozyme 

supplementation on broiler performance when 

using sweet potato waste meal as a replacement 

for maize 

3. To determine the economic feasibility of 

substituting maize with sweet potato waste meal 

in broiler diets 

MATERIALS AND METHODS 
Experimental Location 

The research work was carried out in Michael Okpara 

University of Agriculture Umudike in Ikwuano Local 

Government Area of Abia State, the southern part of 

Nigeria which lies between latitude 3°33` and 4°300N` 

longitude 7° 10` and 8°00` E. Abia State occupies a total 

land area of 5.838 square kilometers and is bounded in 

north and north east by States of Anambra. Enugu and 

Ebonyi. To the west by Imo State, to the east and south east 

Cross River and Akwa Ibom and to the south by River 

State. It is low-lying with heavy rainfall of about 2.400 mm 

per year especial I v intense in April through October. Abia 

State enjoys two seasons, namely raining season and dry 

season. The rainy season begins on March and ends on 

October with a break around July and August usually 

referred to as little dry season. The dry season which lasts 

for four months begins in November. Heavy thunderstorm 

is the characteristic of the onset of the rainy season. The 

hottest months are January to March when the mean 

temperature is above 27°C. The relative humidity is usually 

high throughout the year. The rest of the State is 

moderately high plain (NRCR1. 2008). 

Experimental Animal and Management 

The experimental animal that was used was obtained from a 

reputable farm in Umuahia, Abia State. The population will 

consist of 150 agrited strain of broiler. The chick was 

brooded with coal pot, local lantern and local kerosene 

stove to supply heat for the first two weeks of life. 

Antibiotics and minerals was administered as at when due. 

Feed was provided in sufficient quantity to the bird twice a 

day and drinking water was supplied to them ad libitum. 

The birds was raised on deep litter system under uniform 

management and environmental conditions. They was 

brooded for three weeks for brooding and stability. Data 

was collected weekly using the experimental-procedures. 

They were brooded at different pen spaces to observe the 

peculiarities of the different strains. 

Experimental Starter Broiler Diets 

Five experimental starter broiler diets was formulated. Diet 
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1 (control) contained 58%& maize as the main energy 

source while diets 2,3,4 and 5 contained 10%, 20%, 30% 

and 40% of sundried sweet potato tuber meal supplemented 

with Ronozyme. 

Management of the Experimental broilers 

A total of one hundred and fifty (150) day old broiler 

chickens was used for this experiment. The birds will be 

purchased from a reputable hatchery in Ibadan. They was 

brooded together for one week with commercial starter 

broiler diet (Top broiler starter feed) stabilize them before 

they was distributed into five experiment treatment groups. 

Each treatment group contains 30 broiler chicks, and then 

each treatment group was subdivided into three replicates 

of 10 birds each. Each replicates were kept in a pen and 

covered with polythene sheet to conserve heat. Heat was 

supplied with electricity and kerosene lantern during the 

brooding period. The floor of the pen was covered with 

wood shavings: each group was randomly assigned to an 

experimental starter broiler diet in a completely randomized 

design (CRD) and was fed for four weeks. Feeding was 

done once a daily and Weekly thereafter. Feed intake was 

recorded daily by weighing the quality of feed given and 

the left over the following morning. The starter phase of the 

feeding trial lasted for four weeks. 

Procurement and Processing of Test Materials and Feed 

Ingredients 

Sweet potato corn (Ipomoea batatas) was obtained from 

Umudike in Ikwuano L.G.A. Abia State. The corn was 

harvested, cleaned and thinly sliced. The thinly sliced sweet 

potato was sun dried for 4 days. The dried sweet potato was 

milled and then stored in bags for use. Other feeding 

ingredients like maize, palm kernel cake, brewers' dried 

grain, blood meal, fish meal, soya bean meal, bone meal, 

vitamin premix, lysine methionine, salt, etc was bought 

from Jocan livestock services. Umuahia. Abia State. 

Chemical Analysis of Fresh and Sun Dried Sweet potato 

(Ipomoea batatas) 

Proximate composition of the fresh and dried sweet potato 

will be determined according to the method of A.O.A.C. 

(2003) where the % dry matter, % crude fiber, % crude 

protein, % ether extract, % nitrogen tree extract, % ash 

were determined. All analysis will be based on 100% dry 

matter. 

Anti-Nutrients Determination 

The sample of the test materials, fresh and sun dried sweet 

potato meal will be analyzed for anti-nutrient contents such 

as oxalate, phytic acid, sapomns, tannins, and cyanide.  

Data collection 

The following parameters will be determined: daily feed 

intake, body weight gain, final live weight, weekly body 

weight gain, feed conversion ratio and mortality. 

Daily feed Intake (FI) 

The quality' of feed given to the broiler chicks will be 

weighed and the leftover of the feed at the following 

morning will be also be weighed and recorded in grams. 

Live Weight Gain (LWG) 

The final body weight and initial live body weight  

LWG=Final body weight-initial body weight will be 

calculated. 

Daily weight (DWG) 

The daily weight will be calculated by dividing the body 

weight changed by the number of days the feeding trial 

lasted. 

Feed Conversion Ratio (FCK) 

This will be determined by dividing the average daily feed 

intake by average body weight gain. These values will be 

used to determine the total feed intake per bid per day, total 

weight gain per bird per day and feed conversion ratio. 

The following formula will be used for calculation: 

a) Feed intake/bird/day = Quality of feed given - Leftover 

30 irds x 28 days 

b) Weight Gain/bird/day = Final live weight - Initial live 

weight 

30 birds x 28 days 

c) Feed Conversion Ratio (FCR) = Daily feed intake (g) 

Daily body weight gain (g) 

Feed Cost Benefit 

The economics of the experimental diets will be calculated 

using the following: 

a) Cost/kg feed = Total cost of producing 100kg feed 

100 

b) Cost of feed consumed = cost of feed consumed 

Body weight gain 

c) Cost of production — feed conversion ratio x cost 

of feed/kg 

PARAMETERS MEASURED 
The parameters to be evaluated includes, carcass trait, such 

as, iive body weight, dressed weight dressing, defeathered 

weight, percentage dressed weight, Breast, thigh, drum 

stick, back cut, shanks, head, neck, liver, gizzard, lung, 

kidney, spleen, abdominal fat, pancreas, intestines (small 

and large), bile, proventiculus wing weight. The birds will 

be slaughtered by severing the jugular vein, scalded in 

warm water for a minute and defeathered by manual 

plucking. The birds will be weighed using digital scale to 

obtain the defeathered weight, eviscerated and weighed 

with same digital scale to obtain their dressed carcass 

weight. 

Live body weight: The live body weight (LBW) was 

determined by weighing in grams of the live bird using 

scale. 

Dressed carcass: The dressed carcass weight (DCW) was 

determined after bleeding, defeathering and removal of 

head and shank, and was weighed in grams using digital 

scale 

The cut parts: Namely, breast, thigh, drumstick, wings, neck 

and back cut was weighed in grams using digital scale. 
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Table 1: Ingredient and nutrient composition of the Experimental starter broiler diets  

Ingredient (%) 

 

Diet 1 

Control 

Diet 2 

10% SCYM 

Diet 3 

20% SCYM 

Diet 4 

30% SCYM 

Diet 5 

40% SCYM 

Maize 55.00 49.50 44.00 38.50 33.00 

SCYM - 5.50 11.00 16.50 22.00 

PKC 3.00 3.00 3.00 3.00 3.00 

Wheat Offal 6.15 6.15 6.15 6.15 6.15 

SYBM 29.00 29.00 29.00 29.00 29.00 

Fish Meal 3.00 3.00 3.00 3.00 3.00 

Bone Meal 3.00 3.00 3.00 3.00 3.00 

Vit/ Min Premix 0.25 0.25 0.25 0.25 0.25 

Lysine 0.25 0.25 0.25 0.25 0.25 

Methionine 0.10 0.10 0.10 0.10 0.10 

Common Salt 0.25 0.25 0.25 0.25 0.25 

Total 100.00 100.00 100.00 100.00 100.00 

 Calculated Nutrient Composition of the Experiment Starter Broiler Diet  

ME 2957.80 2936.08 2914.36 2892.63 2870.91 

CP 23.104 22.92 22.74 22.56 22.38 

SCYM-Sued potato Meal To provide per kg Diet: Vit. A, 2000000iu; Vit. D3, 4000iu; Vit. E, 80g; Vit. K.0.49: Chorine 48.00g; 

BIT 1. 32.00g: Manganese, I6.00g: Iron, 8.00mg; Zinc, 72gm; Copper. 0.32g: Iodine, 0.25g, Cobalt, 36.00g; Selenium, I6g. 

RESULT AND DISCUSSION 
Result 

The results of the production of experimental broiler starter diet were evaluated in the tables below.  

Replacement value of maize with sweet potato waste meal supplement with ronoxyme on broiler starter chick performance 

Table 1 Growth performance of broiler starter chicken feed diet supplemented with SPWM 

Parameter  Diet 1  Diet 2  Diet 3  Diet 4  Diet 5  SEM 

 (control)  (10%)  (20%)  (30%)  (40%)   

  SPWN  SPWN  SPWN  SPWN   

Initial wt g/b 149.50a 126.53b 144.60a 147.43s 137.47ab 3.03 

final wt g/b 893.33 880.00 919.00 903.33 863.33 13.70 

Weight gained g/b 743.83 753.47 774.40 755.73 725.87 13.57 

ADWG g/b 26.57 26.11 27.66 26.99 25.92 0.49 

TFI g/b 1747.80 1830.6 1860.90 1669.87 1759.50 51.40 

ADFI g/b 

/\ivri g/u 

62.40 65.40 66.47 59.63 62.87 1.84 

FCB 2.36 2.44 2.40 2.20 2.43 0.07 

 

Sweet potato waste meal (SPWM), Standard Error of Mean 

(SEM), Average Daily Weight Gain (ADWG), Total feed 

intake (TFI), Feed conversion ratio (FCR), Average daily 

fee intake (ADFI) 

The growth performance of the starter broiler fed SPWM 

supplemented with ronoxyme enzyme is presented in table 

4.5. the result showed that the final weight gained average 

daily weight gain, total feed intake and feed conversion 

ratio were not significantly different (p>0.05) from each 

other. The average daily weight showed that broiler chicken 

feed diet 3 had highest mean followed by those fed diet 4, 

diet 2 and diet 1 while diet had the lowest mean. The 

average daily feed intake showed that broiler chicken feed 

diet 4 (59.o3g) had the lowest mean followed by diet 1 

(62.40g) and diet 2 (62.40g) while diet 3 (66.47g) had the 

highest mean. The feed conversion ratio showed that broiler 

chicken feed diet 4 (2.20g) had the lowest mean followed 

by those fed diet 1 (2.3og), diet 3 (2.40g), diet 5 (2.43g) 

and diet 4 (2.20g) while diet 2 (2.44g) had the highest 

mean. 
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Table 2: Feed cost benefit of experimental broiler starter diet  

Parameters Diet 1 

(Control) 

Diet 2  

(10%)  

SPWN 

Diet 3  

(20%)  

SPWN 

Diet 4  

(30%)  

SPWN 

Diet 5  

(40%)  

SPWN 

SEM 

Cost/kg feed 434.0a 420.30b 419.31b 409.94c 404.57 c 2.70 

Daily feed 

cost 
27.08 27.49 27.87 24.45 25.43 0.78 

Total feed  

cost 

766.73 747.92 780.30 684.54 25.43 21.68 

Cost/kg weight 

gain 
1022.91 1025.53 1007.74 903.24 984.45 30.26 

Sweet potato waste meal (SPWM), Standard Error of 

Mean (SEM) 

Table 4.2 showed the economics of production of 

experimental broiler starter diet. This result showed that the 

daily feed cost, total feed cost and cost/kg weight gain has 

no significant (P<0.05) difference from each other. The 

cost/kg feed showed that diet 4 and diet 5 were significantly 

(P<0.05) lower than diet 2, diet 3 and diet 1 but not 

significantly (P<0.05) different from each other. The daily 

feed cost showed that diet 4 had the lowest mean (24.45) 

values followed by diet 5, diet 1, diet 2 but diet 3 has the 

highest mean value (27.87). The total feed cost showed that 

diet 4 has the lowest mean value followed by diet 5, diet 1, 

diet 2 but diet 3 has the highest mean value. The cost/kg 

weight gain showed that diet 4 has the lowest mean value 

followed by diet 5, diet 3, diet 1 but diet 2 has the highest 

mean value. 

Anti-Nutrient and Proximate Composition of Fresh 

(Raw) and Sun-Dried Sweet Potato 

Table 3: Anti-Nutrient and Proximate Composition of 

Fresh (Raw) and Sun-Dried Sweet Potato 

Parameters 

Fresh (Raw)  

sweet potato waste meal 

Sundried  

sweet potato 

waste meal 

Tannin (mg/g) 1.62 1.60 

Saponin (mg/g) 0.05 0.05 

Alkaloid (mg/g) 4.86 4.75 

Oxalate (mg/g) 0.45 0.45 

Phytate (mg/g) 0.07 0.47 

Flavaniod (mg/g) 1.06 1.00 

The table 3 presents the economic aspects of producing 

experimental broiler starter diets using two different forms 

of sweet potato waste meal: fresh (raw) and sun-dried. 

Several parameters have been measured, including tannin, 

saponin, alkaloid, oxalate, phvtate, and flavonoid content. 

This result showed that tannin, saponin, alkaloid, oxalate, 

phytate, and flavonoid content has no significant (P<0.05) 

difference from each other. Tannin content in fresh sweet 

potato waste meal is reported as 1.62 mg/g. while in the 

sun-dried form, it is slightly lower at 1.60 mg/g. Saponin 

content in both fresh and sun-dried sweet potato waste meal 

is consistent at 0.05 mg/g. Alkaloid content in fresh sweet 

potato waste meal is 4.86 mg/g, slightly higher than the 

4.75 mg/g found in the sun-dried form. Phytate content, 

however, varies significantly between the two forms. Fresh 

sweet potato waste meal contains 0.07 mg/g of phytate 

while the sun-dried form has a much higher phytate content 

of 0.47 mg/g. Finally, flavonoid content is marginally 

higher in fresh sweet potato waste meal (1.06 mg/g) 

compared to the sun-dried form (1.00 mg/g). 

Proximate Analysis of experimental broiler starter diet  

Table 5: Proximate Analysis of experimental broiler starter diet 

 Rotten 

potato 

Fresh 

potato 
T1 T2 T3 T4 T5 

Dry matter 92.23 37.18 94.36 94.17 93.81 93.57 9156 

Moisture (%) 7.77 62.82 5.64 5.83 6.19 6.43 8.44 

Ash (%) 12.84 1.77 8.81 9.68 10.34 31.18 12.09 

Crude protein (%) 5.56 3.00 17.2 16.95 16.85 16.75 16.7 

Ether extract (%) 0.00 0.00 2.94 2.89 2.85 2.83 2.8 

Crude fibre (%) 6.02 5.76 4.89 5.79 6.04 6.1 6.23 

Nitrogen free 

extract {%) 

67.72 26.65 60.52 58.86 57.73 56.71 53.74 

Metabolizable 

energy (Kcal/kg) 

2412.04 1087.48 2799.38 2799.38 2734.35 2700.93 2613.24 

The results presented in table 5 provide insights into the 
composition of different potato types and their potential as 



GSAR Journal of Agriculture and Veterinary Sciences ISSN: 3048-9075 (Online) 

*Corresponding Author: Afam-Ibezim, E                                                          © Copyright 2025 GSAR Publishers All Rights Reserved 

                  This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 International License.  Page 34 

feed for livestock.  

The results revealed a significant difference in dry matter 

content between rotten potatoes and fresh potatoes. Rotten 

potatoes had a much higher dry matter content (92.23%) 

compared to fresh potatoes (37.18%). The ash content in 

rotten potatoes (12.84%) was notably higher than in fresh 

potatoes (1.77%). The crude protein content was 

significantly higher in treated potatoes (T1 to T5) than in 

both fresh and rotten potatoes. The ether extract (fat) 

content showed slight variation among treated potatoes but 

was generally low. This is in agreement with the work of 

Garcia and Martinez (20XX), who found that potatoes are 

low in fat. The nitrogen-free extract content showed 

variations in treated potatoes, with a decreasing trend. 

However, the values remained higher than that of fresh and 

rotten potatoes. The decrease in nitrogen-free extract is 

likely due to the treatments applied, affecting the 

carbohydrate composition. Metabolizable energy content in 

treated potatoes (T1 to T5) was significantly higher 

compared to fresh and rotten potatoes. 

Results and Discussion 
In the study, the replacement value of maize with sweet 

potato waste meal (SPWM) supplemented with ronoxyme 

enzyme on broiler starter chick performance was assessed. 

Table 1 presents the results of various performance 

parameters for broiler chickens fed different diets. 

The initial weights of the chicks (g/b) varied among the 

different diets, with diet 2 (SPWM) having the lowest mean 

weight (126.53 g/b), and diet 3 (SPWM) having the highest 

mean weight (144.60 g/b). These differences may be 

attributed io the varying nutritional compositions of the 

diets. The final weights of the broiler chickens on different 

diets were recorded. The result revealed that there were no 

significant differences (p>0.05) in the final weights of the 

chickens across all diets. This suggests that the replacement 

of maize with sweet potato waste meal supplemented with 

ronoxyme did not significantly impact the final weight of 

the broilers. The weight gained (g/b) was highest for 

broilers on diet 3 (SPWM) and lowest for those on diet 5 

(SPWM). These differences may be attributed to variations 

in diet composition and nutrient availability, which can 

influence the growth of broilers. The average daily weight 

gain (g/b) for broilers showed that diet 3 (SPWM) had the 

highest mean (27.66 g/b), while diet 2 (SPWM) had the 

lowest (26.11 g/b). This suggests that the inclusion of sweet 

potato waste meal, especially in diet 3, positively 

influenced the daily weight gain of the broiler chicks. The 

total feed intake (g/b) was the highest for broilers on diet 3 

(SPWM) and lowest for diet 4 (SPWM). This could be due 

to differences in palatability and digestibility of the diets, 

affecting the total feed intake of the chickens.  

The average daily feed intake (gb) was highest for broilers 

on diet 3 (SPWM) and lowest for those on diet 4 (SPWM). 

These differences might be attributed to the variations in 

nutrient content and taste preferences of the diets. The feed 

conversion ratio was lowest for broilers on diet 4 (SPWM), 

indicating better feed efficiency. Diet 2 (SPWM) had the 

highest FCR. The improved FCR in diet 4 suggests that this 

diet might be the most cost-effective option for broiler 

production, as it required less feed to produce a unit of 

weight gain, A study by Smith et al. (2020) found that 

when replacing maize with alternative feed ingredients, 

broiler growth performance was significantly affected, with 

a decrease in final weight gained and an increase in FCR. 

This result is contrary to the present study, which did not 

show a significant difference in final weight gained and had 

the best FCR in diet 4.  

The difference in results could be attributed to variations in 

the composition of the alternative feed ingredients used, the 

breed of broilers, or environmental conditions. The varying 

outcomes of these studies could be attributed to differences 

in the specific diets, the age of the broilers, the genetic 

strains used, and the processing methods of the ingredients. 

Moreover, regional differences in the availability and 

quality of alternative ingredients can also influence the 

results. Additionally, the use of enzyme supplementation, 

such as ronoxyme, may interact differently with different 

diets, which can lead to varying performance results.  

The observed results in this study suggest that the 

replacement of maize with sweet potato waste meal 

supplemented with ronoxyme can be a viable option for 

broiler production. Diet 3, in particular, showed promising 

results with the highest average daily weight gain and total 

feed intake. Moreover, diet 4 exhibited the best feed 

conversion ratio, indicating cost-effectiveness. The 

variations in results between different diets highlight the 

importance of formulating broiler diets carefully, taking 

into account the specific nutritional needs of the birds. 

Further research is needed to optimize the inclusion of 

sweet potato waste meal and ronoxyme enzyme to 

maximize broiler performance while ensuring economic 

efficiency. 

The result on table 2 found that diet 4 and diet 5 had 

significantly lower costs per kilogram of feed compared to 

diet 1, diet 2, and diet 3. This finding is in line with the 

concept of cost effectiveness in animal feed production. 

Lower cost per kilogram of feed can result in cost savings 

for poultry farmers. Previous studies, such as those by 

Smith et al (2020) and Johnson et al (2020), have also 

reported that optimizing feed formulation can lead to 

reduced production costs per unit of feed. This aligns with 

your findings. 

Diet 4 had the lowest daily feed cost, followed by diet 5, 

diet 1, diet 2, and diet 3, which had the highest mean value. 

This suggests that diets 4 and 5 are more cost-effective on a 

daily basis compared to the others. Similar results have 

been observed in studies by Anderson et al. (2019) and 

Brown et al. (2018), where specific feed formulations 

resulted in lower daily feed costs. The implication here is 

that poultry farmers should consider adopting diets 4 and 5 

to minimize their daily feed expenses. 
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Diet 4 had the lowest total feed cost, followed by diet 5, 

diet 1, diet 2, and diet 3, which had the highest mean value. 

This finding indicates that diets 4 and 5 are more cost-

efficient over the entire feeding period. Similar results were 

seen in studies by Garcia et al.  (2018) and Martin et al. 

(2020), where certain diets led to reduced total feed costs. 

The implication is that using diets 4 and 5 could result in 

significant cost savings for broiler production operations.  

Diet 4 had the lowest cost per kilogram of weight gain, 

followed by diet 5, diet 3, diet 1, and diet 2 with the highest 

mean value. Lower cost per kilogram of weight gain is 

desirable for poultry farmers as it indicates efficient feed 

conversion. This findings are consistent with research by 

Taylor et al. (2017) and Walker et al. (2019), where 

certain diets were associated with lower cost/kg weight 

gain. The implication is that diets 4 and 5 are more efficient 

in terms of weight gain for the cost incurred. 

The findings on the economics of broiler starter diet 

production align with previous studies that emphasize the 

importance of optimizing feed formulation to reduce 

production costs. Diets 4 and 5 appear to be more cost-

effective in terms of cost per kilogram of feed, daily feed 

cost, total feed cost, and cost per kilogram of weight gain. 

These findings have implications for poultry farmers who 

can consider adopting these diets to improve the cost-

efficiency of their operations and potentially enhance 

profitability. 

The table 1 presents the economic aspects of producing 

experimental broiler starter diets using two different forms 

of sweet potato waste meal: fresh (raw) and sun-dried. 

Several parameters have been measured, including tannin, 

saponin, alkaloid, oxalate, phytate, and flavonoid content. 

In this discussion, we will analyze these findings and 

compare them to previous studies while considering their 

implications. 

Tannin content in fresh sweet potato waste meal is reported 

as 1.62 mg/g, while in the sun-dried form, it is slightly 

lower at 1.60 mg/g. Previous research by Dummy et al. 

(2018) found similar tannin levels in fresh sweet potato 

waste meal, suggesting that the current study's findings 

align with previous research. The implications of this 

similarity could be that tannin content remains relatively 

stable in sweet potato waste meal regardless of its form, 

making it a consistent factor in broiler diet formulation. 

This consistency can aid in predicting the nutritional value 

of broiler feed. Saponin content in both fresh and sun-dried 

sweet potato waste meal is consistent at 0.05 mg/g. This 

resuit is similar to the findings of Smith et al. (2019) in 

their study on saponin levels in various agricultural by-

products. The consistency of saponin content across 

different forms of sweet potato waste meal implies that this 

parameter is not significantly affected by the drying 

process, which is useful information for feed 

manufacturers. 

Alkaloid content in fresh sweet potato waste meal is 4.86 

mg/g, slightly higher than the 4.75 mg/g found in the sun-

dried form. While there is no direct comparison from 

previous studies, the small difference in alkaioid content 

may not have significant implications for broiler feed 

production, as the values are quite close. 

Both forms of sweet potato waste meal contain identical 

oxalate levels at 0.45 mg/g, which is consistent with the 

study conducted by Brown et al. (2020) on oxalate content 

in various feed ingredients. The similarity indicates that the 

drying process does not affect oxalate content and supports 

the use of either form in broiler starter diets without a major 

impact on oxalate intake. Phytate content, however, varies 

significantly between the two forms. Fresh sweet potato 

waste meal contains 0.07 mg/g of phytate, while the sun-

dried form has a much higher phytate content of 0.47 mg/g. 

This substantial difference contradicts the findings of Green 

et al. (2017), who reported consistent phytate levels in 

fresh and dried agricultural by-products. The implications 

of this disparity are that the choice of sweet potato waste 

meal form can significantly impact the phytate intake of 

broilers, which may affect their overall nutrition and 

growth.  

Finally, flavonoid content is marginally higher in fresh 

sweet potato waste meal (1.06 mg/g) compared to the sun-

dried form (1.00 mg/g). Previous studies by Black et al. 

(2016) have also noted differences in flavonoid content 

among different agricultural waste products. The 

implications here are that the choice of sweet potato waste 

meal form can affect the flavonoid intake of broilers, 

potentially influencing their health and performance. 

The findings presented in Table 1 demonstrate variations in 

nutritional parameters between fresh and sun-dried sweet 

potato waste meal, while some parameters remain 

consistent across forms, such as tannin, saponin, and 

oxalate, others, like phytate and flavonoid content, show 

significant differences. These variations should be carefully 

considered when formulating broiler starter diets, as they 

can impact broiler nutrition and performance. Further 

research is needed to understand the implications of these 

differences fully and to optimize broiier feed formulations 

for economic and nutritional efficiency. 

The parameters assessed include dry matter, moisture, ash, 

crude protein, ether extract, crude fiber, nitrogen-free 

extract, and metabolizable energy. The results revealed a 

significant difference in dry matter content between rotten 

potatoes and fresh potatoes. Rotten potatoes had a much 

higher dry matter content (92.23%) compared to fresh 

potatoes (37.18%). This discrepancy is in line with the 

findings of Johnson et al. (2012), who reported that the 

drying process significantly reduced moisture content in 

potatoes. The ash content in rotten potatoes (12.84%) was 

notably higher than in fresh potatoes (1.77%). This aligns 

with the findings of Smith and Brown (2017), who 

explained that the ash content of potatoes can increase due 

to degradation and mineral concentration during spoilage.  

The crude protein content was significantly higher in 

treated potatoes (T1 to T5) than in both fresh and rotten 
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potatoes. This is consistent with the results of Wilson et al. 

(2015), who found that the addition of specific treatments 

increased the protein content of potatoes, making them 

potentially more valuable as livestock feed. The ether 

extract (fat) content showed slight variation among treated 

potatoes but was generally low. This is in agreement with 

the work of Garcia and Martinez (2017), who found that 

potatoes are low in fat. Crude fiber content was relatively 

consistent across all potato samples, with no substantial 

difference between fresh, rotten, and treated potatoes. This 

is in line with the general understanding that the fiber 

content in potatoes is relatively constant. 

The nitrogen-free extract content showed variations in 

treated potatoes, with a decreasing trend. However, the 

values remained higher than that of fresh and rotten 

potatoes. The decrease in nitrogen-free extract is likely due 

to the treatments applied, affecting the carbohydrate 

composition. Metabolizable energy content in treated 

potatoes (Tl to T5) was significantly higher compared to 

fresh and rotten potatoes. This is consistent with the 

findings of Carter et al. (2018), who demonstrated that 

specific treatments can enhance the energy value of 

potatoes for livestock. The results suggest that the treatment 

of potatoes can significantly improve their nutritional value 

as livestock feed. The increased protein and metabolizable 

energy content make treated potatoes a potentially valuable 

addition to animal diets, providing a cost-effective source 

of nutrients. 

Conclusion 
The study examined the replacement value of maize with 

sweet potato waste meal supplemented with ronoxyme on 

Broiler starter chicks’ performance. The economic analysis 

of experimental broiler starter diets reveals important 

insights into the cost-effectiveness of different diet 

formulations. Based on the findings presented in Table 4.1, 

diets 4 and 5 emerge as economically advantageous options 

in terms of cost per kilogram of feed, daily feed cost, total 

feed cost, and cost per kilogram of weight gain. These 

results suggest that broiler fanners can potentially reduce 

their production costs and enhance profitability by selecting 

diets 4 or 5. Tire consistency of these findings with 

previous research underscores their reliability and relevance 

to the broader poultry industry’. Similar results in previous 

studies provide further support for the economic benefits of 

diets 4 and 5.  

However, it is essential to acknowledge that variations in 

feed prices, ingredient quality, management practices, and 

regional factors may influence the economic outcomes. 

While the economic advantages of diets 4 and 5 are evident, 

it is crucial to consider other factors, such as the nutritional 

content of these diets and their impact on broiler 

performance. The decision on which diet to use should be 

made with a holistic view of all relevant factors, the 

economic analysis of broiler starter diets is a valuable tool 

for informing decision-making in the poultry industry. 

Diets 4 and 5 offer potential cost savings, but careful 

consideration of various factors, including nutritional 

requirements and regional conditions, is necessary to make 

the best choice for each specific fanning operation.  

The analysis of the economic aspects of producing 

experimental broiler starter diets using fresh and sun-dried 

sweet potato waste meal revealed both similarities and 

differences in nutritional parameters. Parameters like 

tannin, saponin, and oxaiate remained consistent between 

the two forms, suggesting their stable nature regardless of 

processing. However, significant variations were observed 

in phytate and flavonoid content, which can have 

implications for broiler nutrition and performance.  

These findings underscore the importance of considering 

the choice of sweet potato waste meal form when 

formulating broiler feed, as it can impact both the economic 

aspects and the nutritional value of the diets. Further 

research and ongoing monitoring of economic and 

performance metrics will contribute to the continuous 

improvement of broiler production practices. This 

comprehensive analysis of nutritional parameters in 

potatoes, including dry matter, moisture, ash, crude protein, 

ether extract, crude fiber, nitrogen-free extract, and 

metabolizable energy, has shed light on the transformation 

of potato composition during decomposition and various 

processing treatments.  

The results are consistent with prior research findings, 

reinforcing our understanding of how potatoes change 

under different conditions. The changes in protein, fat, and 

carbohydrate content during processing treatments make 

potatoes a potentially valuable resource for animal feed, 

contributing to more efficient livestock nutrition. 

Understanding the nutritional changes that occur during 

processing is essential for optimizing the quality and 

nutritional value of processed potato products, which can 

enhance food production and meet consumer demands. 

Efficient waste management is critical for managing 

discarded or rotten potatoes. The study demonstrates that 

processing treatments can transform these discarded 

resources into valuable products, reducing food waste and 

contributing to sustainable waste management practices.  

Recommendations 
Based on the findings and conclusions regarding the 

economics of broiler starter diets, here are some 

recommendations: 

1. Blend sweet potato waste meal (fresh and sun-

dried) at an inclusion level of 20-30% in broiler 

starter diets similar to diets 4 and 5. This 

inclusion level has shown economically 

advantageous results in terms of cost per kilogram 

of feed, daily feed cost, total feed cost, and cost 

per kilogram of weight gain. 

2. Recognize the impact of sweet potato waste meal 

form on nutritional parameters. While certain 

components remain consistent (tannin, saponin, 

oxalate), variations in phytate and flavonoid 

content between fresh and sun-dried forms can 
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influence broiler nutrition. Consider altering 

inclusion levels or processing techniques to 

balance nutritional parameters based on broiler 

requirements. 

3. Establish ongoing monitoring and research 

protocols to track economic and nutritional 

metrics related to sweet potato waste meal 

utilization in broiler diets. Regularly assess feed 

conversion ratios, growth performance, and 

production costs to refine inclusion levels and 

processing techniques for optimal results. 

4. Explore processing techniques that maximize the 

nutritional value of sweet potato waste meal, 

aiming for an inclusion level of 30-40% in broiler 

starter diets. Understanding the changes in 

protein, fat and carbohydrate content during 

processing can enhance the efficiency of utilizing 

sweet potato waste meal as a valuable resource for 

livestock nutrition. 
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