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Abstract 
A study was conducted to determine the apparent digestibility and carcass yield of finisher 
broiler chickens fed cooked baobab seed meal diets for 28 days. Five isonitrogenous and 
isocaloric diets were formulated to contain 0%, 2.5%, 5.0%, 7.5%, and 10.0% of the seed meal. 
195 Ross 308 broilers, 24 days old, were randomly allocated to five treatments, each having 
three replications, in a completely randomized design. Apparent digestibility of crude protein 
and nitrogen-free extract was significantly (P<0.05) elevated, and as a result, it significantly 
(P<0.05) increased breast and back weights at 7.5 and 10% inclusion levels. The weight of 
drumsticks was significantly (P<0.05) increased at 7.5% inclusion level, but was similar to the 
control at 10% cooked baobab seed meal inclusion level. Cooked baobab seed meal in diets of 
finisher broiler chickens may be included up to 10% level without deleterious effect on the 
birds. 
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Introduction 
Poultry production is a significant contributor to 
the global food industry, with broiler production 
being a vital component. The broiler chicken has 
become increasingly important as a primary 
source of meat, such that production of weightier 
chickens has been the goal of the broiler chicken 
industry (Applegate and Angel, 2014; Gous, 
2014). The industry faces significant challenges 
in sourcing sustainable and cost-effective protein 
ingredients for broiler diets. The increasing cost 
of conventional feed ingredients, such as soybean 
meal, has necessitated the search for alternative 
protein sources. Baobab seed meal, derived from 
the seeds of Adansonia digitata tree, has been 
identified as a potential substitute for 
conventional protein sources in poultry diets due 
to its high protein content and nutritional value 
(Chisoro et al., 2017). Comparing A. digitata with 
oil seed protein profiles, De Caluwé et al. (2010) 
reported that baobab seeds have an appreciable 
amount of lysine which is limiting in most 
cereals, and also the second limiting amino acid 
in poultry. It has been proposed to alleviate 
dietary protein quality. Zamani et al., 2022 have 
reported a 100% replacement of synthetic lysine 
and methionine with baobab seed meal in diets of 

broiler chickens with no adverse effects. The 
effect of nutritional factors of baobab seed meal 
on growth, nutrient digestibility and meat quality 
of broiler chickens is reportedly scarce (Chisoro 
et al., 2017). 
Baobab seed has been reported to contain tannin, 
saponin, trypsin inhibitors, phytate, protease and 
amylase inhibitors, anti-nutritional factors that 
can compromise its nutritional quality and 
digestibility (De Caluwé et al., 2010, Chisoro et 
al., 2017). Bryden (1996) stated that lectins, 
saponins, inhibitors of protease activity, 
polyphenolic compounds, phytate and non-starch 
polysaccharides are some antinutritive features 
that can depress digestion and utilization of 
dietary protein. Processing techniques, such as 
fermentation, soaking and boiling/cooking, have 
been shown to reduce antinutritional factors and 
enhance the nutritional value of baobab seed meal 
(Saulawa et al., 2014). Cooking is envisaged to 
further improve the nutritional quality and 
digestibility of baobab seed meal. However, there 
is a need to quantify the optimal inclusion levels 
of cooked baobab seed meal in diets of finisher 
broiler chickens to optimize apparent digestibility 
and meat yield. 
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Absorbable nutrients from feed ingredients 
consumed vary depending on the physico-
chemical characteristics of each contributing 
ingredient. Digestibility trial offers the 
opportunity to determine the effective value of 
feed or ingredients by feeding them at low to high 
levels. In growth trials, measurement of carcass 
output will reveal the extent to which nutrients in 
the feed consumed are converted to meat. The 
concern in poultry has been with the effect of 
nutrition on the quantity of carcass protein 
deposition (Summers and Leeson, 1978), which 
the high yielding modern broiler chicken strains 
will respond very efficiently in terms of growth 
and feed conversion efficiency. 
This study aimed to investigate the apparent 
digestibility and meat yield responses of finisher 
broiler chickens to quantitative progression of 
cooked baobab seed meal in diets. The findings of 
this study will provide valuable insights into the 
potential of cooked baobab seed meal as a 
sustainable and cost-effective protein source in 
poultry production. 

Materials and Methods 
Experimental site 
The experiment was conducted at the Research 
Farm of the Plateau State College of Agriculture, 
Garkawa, located on Latitude 8.9419ºN, 
Longitude 9.8055ºE, and altitude of 895 feet 
above sea level (GPS, 2025). 

Experimental sample: source and processing 
Baobab seeds were purchased at Amper market, 
Kanke Local Government Area, Plateau state, 
Nigeria. The seeds were decorticated by light 
crushing in a burr mill, and winnowed. The 
decorticated seed meal was soaked in water for 24 
hours (Sola-Ojo, 2013). It was drained and parted 
into two, each weighing 15kg, and turned into 
separate pots of boiling water in a seed: water 
ratio of 1:3, and allowed to cook for one hour over 
fuel wood. It was drained and sun-dried until crisp 
(after 3 days). Afterwards, the seeds were crushed 
in a burr mill to the required particle size.  

Table 1: Proximate composition of cooked baobab seeds 
Constituents Composition (%) 
Moisture  8.10 
Crude protein 29.54 
Crude fiber 13.76 
Ether extract 12.15 
Ash 6.32 
Nitrogen-free extract 60.48 

Experimental birds and design 
195 unsexed 24-day-old Ross x Ross 308 broiler 
chicks were randomly allotted to five dietary 
treatments, T0.0, T2.5, T5.0, T7.5, and T10.0, each 
replicated three times in a completely randomized 
design. The experiment was set at 86.27% power 
and 0.27 effect size (Faul and Erdfelder, 2007).  

Experimental diets 

Five isonitrogenous (20.00%) and isocaloric 
(2950 Kcal kg-1) broiler finisher diets were 
formulated to contain soaked and cooked baobab 
seed meal (SCBSM) at 0.0%, 2.5%, 5.0%, 7.5%, 
and 10.0% inclusion levels (Table 1), and fed for 
28 days. Except for the test ingredient, nutrient 
compositions of other feed ingredients were as 
published by the Nigerian Institute of Animal 
Science (NIAS, 2024). 

Table 2: Gross composition of experimental diets. 
 Dietary treatments 
Ingredients (kg) T0.0 T2.5 T5.0 T7.5 T10.0 

Yellow maize 60.41 57.96 55.68 52.54 50.36 
Soybean cake 29.16 21.06 12.36 11.03 1.80 
Groundnut cake 3.87 12.38 21.05 20.20 29.12 
Wheat offal 3.00 3.00 3.00 6.00 6.00 
CBSMa 0.00 2.50 5.00 7.50 10.00 
Fish meal (65%) 1.00 0.5 0.30 0.25 0.25 
Bone ash 0.00 0.35 0.60 0.65 0.87 
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Limestone 1.83 1.50 1.25 1.15 0.90 
Iodized salt 0.23 0.23 0.23 0.23 0.23 
Vitamin-mineral premixb 0.25 0.25 0.25 0.25 0.25 
DL-Methionine 0.17 0.16 0.16 0.14 0.14 
L-Lysine 0.08 0.11 0.125 0.06 0.08 
TOTAL 100.00 100.00 100.00 100.00 100.00 
Calculated composition: 
Crude protein (%) 20.00 20.00 20.00 20.00 20.00 
Metabolizable energy (ME) (Kcal kg-1)c 2950 2950 2950 2950 2950 
Crude fiber (%) 4.42 4.72 4.99 5.33 5.58 
Methionine (%) 0.48 0.47 0.48 0.47 0.48 
Lysine (%) 1.15 1.15 1.15 1.15 1.15 
Ca (%) 0.78 0.78 0.79 0.78 0.78 
Non-phytate P (%) 0.38 0.39 0.39 0.39 0.39 
bBIOMIX® provided the following per kg of diet: 13,340 iu Vit. A, 2680 iu Vit.D3, 10 iu Vit. E, 2.68 mg Vit. K, 10.68 mg calcium 
pantothenate, 20.022 mg Vit. B1, 0.668 mg Folic acid, 400 mg choline chloride,26.68 mg chlortetracycline, 133.34 mg Manganese, 
66.68 mg Iron, 55.34 mg Zinc, 3.2 mg copper, 1.86 mg Iodine, 0.268 mg cobalt, 0.108 mg Selenium. 

cMetabolizable energy, (ME) (kcal/kg) = 37 x %CP + 81 x %EE + 35.5 x %NFE (Pauzenga, 1985). 

aCBSM=Cooked baobab seed meal. 

Determination of carcass yield and portions 

On the 28th day of the experiment, two birds per 
replicate were randomly selected and fasted 
overnight (13 hours) to decrease fecal 
contamination during evisceration (Gomez et al., 
2008). Live weights were measured, and birds 
were slaughtered by severing the carotid artery 
and jugular veins, scalded in warm water at 50 – 
55ºC (soft scalding) for about 40 seconds 
(Oluyemi and Roberts, 2000), and plucked 
thereafter. The dressed carcasses were weighed 
and portioned into standard cuts – breast 
(comprising the sternum, pectoralis major and 
minor muscles), back, wings, thighs, drumsticks. 
Thighs and drumsticks were separated at the tibia-
femoral joint, and weighed separately. 

Digestibility trial 
Two birds per replicate, with mean weight similar 
to the mean weight of the remaining birds in each 
treatment group were assigned to corresponding 
metabolism cages, in an in vivo digestibility trial, 
and were given two days to adjust. Birds were fed 
the experimental diets ad libitum and feed intakes 
of birds were determined. Voided excreta 
corresponding to each feed consumed were 
collected per replicate for five days (during 24 to 
28 days of the experiment), and each was weighed 
and dried. Dried excreta from replicates were 
pooled within corresponding treatments, 
thoroughly mixed and analyzed for proximate 

constituents using standard procedures (AOAC, 
2006). Due to the combined excretion of feces 
and urine, nitrogen content of feces was estimated 
using uric acid correction method described by 
Youseff et al. (2008) to correct for total nitrogen 
excretion. Crude protein was calculated (N x 
6.25%). Apparent nutrient digestibility was 
calculated as follows: 

Digestibility 
(%) = 

Nutrient 
intake in 
diet - 

Nutrient 
voided in 
feces 

x 
100 

 Nutrient intake in diet  

Statistical analysis 
Statistical analysis was performed using SPSS 
software (SPSS, 2020). Data were analyzed using 
a one-way ANOVA with diet as factor. 
Significant differences between means were 
separated by Duncan’s Multiple Range Test at 
P≤0.05 (SPSS, 2020).  

Results and Discussion 

Apparent digestibility of broiler chickens fed 
diets containing cooked baobab seed meal 
(CBSM) is presented in Table 3. Digestibility of 
crude protein and nitrogen free extract were 
significantly (P<0.05) affected, while 
digestibility of dry matter, crude fiber, and ether 
extract were not significantly (P>0.05) affected. 
CBSM at 7.5% and 10% levels significantly 
(P<0.05) elevated coefficients of digestion for 
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crude protein. At 7.5% inclusion of CBSM, 
digestibility of crude protein was increased 
(P<0.05), possibly attesting to the destruction of 
heat-labile protease inhibitors by cooking (Soetan 
and Oyewole, 2009). Hence, the destructive 
impact of soaking prior to cooking was effective. 
Digestibility of nitrogen-free extract was 
significantly (P<0.05) increased at 7.5% 
inclusion level, but was, however, similar to 
control at 10% CBSM inclusion level. 
Digestibility values for dry matter, crude fiber, 
and ether extract were relatively high, consistent 
with Proll et al. (1998) who had reported high 
digestibility, biological value, and net protein 
utilization in unconventional tropical crops fed to 
rats. They were consistent with values reviewed 
by Atchade et al. (2019) on the digestibility of 
feeds by broiler chickens. 

Significant differences (P<0.05) were observed in 
percent weights of breast, back and drumsticks 
(Table 4). Mean weights of breast and back were 
significantly (P<0.05) increased at 7.5% level of 
CBSM inclusion. Lemme et al. (2006) had 
observed that breast meat yield is related to the 
protein or amino acid content of the feed. It can 
be implied, therefore, that the elevated weights in 
T7.5 and T10.0 were a consequence of improved 
protein digestibility of diet with increased 
quantity of CBSM, since protein is associated 
with accretion of lean mass. Percent weight of 
drumsticks was significantly (P<0.05) depressed 
at 5% inclusion level, while at 7.5% inclusion 
level, it was consistent with the control. No 
significant differences (P>0.05) 

 
Table 3: Apparent digestibility of broilers fed diets containing soaked and cooked 
baobab seed meal. 

Parameter (%) 
Dietary treatments   

T0.0 T2.5 T5.0 T7.5 T10.0 SEM p-value 
Dry matter 68.04 69.01 67.60 68.57 68.38 0.1832 0.123 
Crude protein 69.00b 70.95b 69.81b 73.55a 71.30ab 0.5009 0.014 
Crude fiber  45.53 45.22 47.24 49.03 50.61 0.8988 0.275 
Ether extract 73.05 74.44 72.11 75.47 74.30 0.5613 0.401 
Nitrogen free extract 49.59b 46.84b 46.18b 54.58a 48.25b 0.9960 0.024 
a, b, c, means within the same row bearing different superscripts differ significantly (P≤0.05); 
SEM=Standard error of means; p-value = Probability value.  

 
Table 4: Carcass yield of major portions of broilers fed soaked and cooked baobab 
seed meal 

Parameter  
Dietary treatments   

T0.0 T2.5 T5.0 T7.5 T10.0 SEM p-value 
Live weight (g) 2699.33 2731.33 2712.33 2856.67 2763.00 20.8395 2.723 
Carcass weight (g) 1939.00 1991.67 1959.00 2086.67 1978.33 17.5693 3.806 
Dressing percent 71.71 72.10 70.41 73.08 71.74 0.4172 1.071 
Breast (%) 19.84b 20.46ab 19.89b 21.31a 20.73ab 0.1302 0.043 
Back (%) 12.40b 12.52b 12.35b 12.92a 12.97a 0.0811 0.007 
Wing (%) 8.14 7.72 8.05 8.55 8.09 0.1069 0.184 
Thigh (%) 11.32 11.97 11.90 12.62 11.91 0.1709 0.209 
Drumstick (%) 10.03a 9.82a 9.13b 10.01a 9.86a 0.1099 0.024 
a, b, c, means within the same row bearing different superscripts differ significantly (P≤0.05); 

SEM=Standard error of means; p-value = Probability value. 

were observed with weights of carcasses, wings, 
thighs, live weights, and dressing percentages. 
Weights of breast, thigh and drumstick were 
slightly lower than recommended yield for Ross 
308 broiler (Aviagen, 2014). Dressing percentage 

(70.41 – 73.08%) in this study was consistent 
with Aviagen (2014) reference. It was lower than 
87.5 ± 4.2% - 89.6 ± 1.6% reported by Sola-Ojo 
et al. (2013) who had included up to 7.5% 
decorticated undefatted roasted baobab seed meal 
in diets of broiler chickens, but higher than 57.33 
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– 65.17% reported by Guluwa et al. (2017) who 
had included 10% of raw, cooked, toasted, 
fermented, and sprouted baobab seed meal in 
broiler finisher diets. Wing and thigh weights 
were not significantly (P>0.05) different among 
treatments, even as their values appeared to have 
risen with increased inclusion of CBSM. 
Significant (P<0.05) decrease was recorded in 
mean weights of drumsticks of birds fed 5% 
CBSM. However, progressive inclusion of 
CBSM at 7.5% and 10% levels yielded 
drumsticks with similar weights to the control, 
suggesting that the decrease might possibly not be 
in response to the diets. Overall, yield of 
drumsticks were slightly below specifications for 
Ross 308 (Aviagen, 2014). Gyang et al. (2024) 
found no significant (P>0.05) difference in 
drumsticks of birds fed fermented baobab seed 
meal at 10% inclusion level. Values obtained in 
this study were higher than the findings of 
Guluwa et al. (2017), but relatively lower than 
reported by Gyang et al. (2024). 

Conclusion and Recommendations 
From the study, apparent digestibility of crude 
protein and nitrogen free extract were improved, 
and resultantly, increased breast and back weights 
at 7.5 and 10% inclusion levels. Other parameters 
did not show retrogressive tendencies. Cooked 
baobab seed meal in broiler finisher diets may 
make up to 10% of the ration without detrimental 
effect on apparent nutrient digestibility and 
carcass yield of finisher broilers. 

 

 

References 
AOAC (2006). Official Methods of Analysis. 15th 

edition. Association of Official Analytical 
Chemists, Washington D.C. 

Applegate, T. J. and R. Angel, 2014. Nutrient 
requirement of poultry publication: 
History and need for an update. Journal of 
Applied Poultry Research, 23 :567–575. 

Atchade, G. S. T., Houndonougbo, F. M., 
Chrysostome, C. A. A. M. and Mensah, G. 
A. (2019). Digestibility of feeds in broiler 
chicken (Galus galus Linnaeus, 1758) in 
Africa: a review. International Journal of 
Biological and Chemical Sciences, 13(2): 
1127 – 1139. 

Aviagen (2014). Ross 308 broiler performance 
objectives. https://www.winmixsoft.com 
Accessed September 03, 2024. 

Bryden, W. I. (1996). Anti-nutritive factors in 
protein metabolism. In: Protein 
Metabolism and Nutrition, A. F. Nunes, 
A. V. Portugal, J. P. Costa and J. R. 
Ribeiro (editors). Estacao Zootecnica 
Nacional: Vale de Santarem, Portugal. Pp. 
517 – 518. 

Chisoro, P., Kaguru, T. and Assan, N. (2017). 
Baobab seeds as an alternative protein 
source in poultry feed. Scientific Journal 
of Review, 6(1): 509 – 518. 
Doi:10.14196/sjr.v6i1.2393. 

De Caluwe, E., Halamova, K. and Van Damme, 
P. (2010). Adansonia digitata L. – a 
review of traditional uses, phytochemistry 
and pharmacology. Africa Focus, 23(1): 
11 – 51. 

Faul, F., E. Erdfelder, A. G. Lang and A. Buchner 
(2007). G*Power 3: A flexible statistical 
power analysis program for the social, 
behavioral, and biomedical sciences. 
Behaviour Research Methods, 39: 175-
191. 

Gomez, H. A., Vieira, S. L., Reis, R. N., Freitas, 
D. M., Barros, R., Furtado, F. V. F. and 
Silver, P. X. (2008). Body weight, carcass 
yield, and internal contents of broilers 
having sodium and potassium salts in the 
drinking water twenty-four hours before 
processing. Journal of Applied Poultry 
Research, 17: 369 – 375. 

Gous, R. M. (2014). World Poultry Science 
Association Keynote Lecture: Modelling 
as a research tool in poultry science. 
Poultry Science, 93: 1 – 7. 

GPS (2025). Location of Garkawa. 
www.tageo.com. Accessed 12/6/2025 

Guluwa, L. Y., Gulukun, E. Z., Agbu, C. S. and 
Alokoson, I. J. (2017). Growth response 
and carcass characteristics of broiler 
chickens fed diets containing differently 
processed baobab seed meal at finisher 
phase. FULafia Journal of Science and 
Technology, 3(2): 28 – 32. 

Gyang, I. Y., Abang, F. B. P., Damang, P. J., 
Ashom, S. A. Damter, S. A. Dastu, A. J., 
Yakubu, R. N. and Pofwon, P. G. (2024). 
The carcass characteristics and internal 
organs of broiler chickens fed fermented 



Tropical Journal of Agricultural Research Volume 6 Number 1 (2025) ISSN 2636-6232 55 
 

baobab (Adansonia digitata) seed meal. 
In: O. A. Abu, O. J. Babayemi, M. K. 
Adewumi (Eds).  Proceedings of 49th 
Conference of the Nigerian Society for 
Animal Production, held on 24th – 27th, 
March, 2024, at University of Ibadan, 
Nigeria. Pp. 1130 – 1133. 

Lemme, A., Wijtten, P.J., Van Wichen, J., Petri, 
A. and Langhout, D.J. (2006). Responses 
of male growing broilers to increasing 
levels of balanced protein offered as 
coarse mash or pellets of varying quality. 
Poultry Science, 85: 721-730. 

NIAS (2024). National listing of feed ingredients 
for commercial feed mills in Nigeria. 
Nigerian Institute of Animal Science. Ref: 
NIAS/RA/LFI – 2024. Accessed April 28, 
2024. Available at 
https://www.nias.gov.ng. 

Oluyemi, J. A. and Roberts, F. A. (2000). Poultry 
Production in Warm Wet Climates. 
Golden Wallet Press, Ibadan, pp 195 – 
198. 

Pauzenga, U. (1985). Feeding Parent Stock. 
Zootech International. Pp. 22 – 25. 

Proll, J., Petzk, K. J., Ezeagu, I. E. and Metges, C. 
C. (1998). Low nutritional quality of 
unconventional tropical crop seeds in rats. 
Journal of Nutrition, 128: 2014 – 2022. 

Saulawa, L. A., Muhammad, S. A. and 
Tamburawa, M. I. (2015). Effects of 
different processing methods of raw 
baobab (Adansonia digitata) seed meal on 
productive performances of broiler 
chickens. Proceedings of the 40th Annual 
Conference of the Nigerian Society for 
Animal Production, held at the National 
Animal Production Research Institute 
(NAPRI), Zaria, on 15th – 19th March, 
2015. 

 
Saulawa, L. A., Yar’adua, A. I. and Shuaibu, L. 

(2014). Effects of different processing 
methods on proximate, mineral and anti-
nutritional factors content of baobab 
(Adansonia digitata) seeds. Pakistan 
Journal of Nutrition, 13(6):314 – 318. 

 
 
 
 

Soetan, K. O. and Oyewole, O. E. (2009). The 
need for adequate processing to reduce the 
antinutritional factors in plants used as 
human food and animal feeds: A review. 
African Journal of Food Science, 3(9): 223 
– 232.  

Sola-Ojo, F. E., Adeyemi, K. D., Toye, A. A., 
Bolu, S.A., Fayeye, T. R., Annongu, A. 
A., Garba, S. O. and Karim, R. O. (2013). 
Performance, carcass profile and 
oxidative stability of broiler chickens fed 
processed baobab seed meal. Bulletin of 
Environment, Pharmacology and Life 
Sciences, 2(11):94 – 99. 

SPSS (2020). Statistical Package for Social 
Sciences, Statistics version 27. IBM 
Corporation, USA. 

Summers, J. D. and Leeson, S. (1978). 
Composition of poultry meat as affected 
by nutritional factors. Poultry Science, 
58:536-542. 

Youseff, I. M. I., Westfahl, C., Sunder, A., 
Liebert, F. and Kamphues, J. (2008). 
Evaluation of dried distillers’ grains with 
solubles (DDGS) as a protein source for 
broilers. Archives of Animal Nutrition, 
62(5): 404–414. 

Zamani, I. H., Ari, M. M., Adua, M. M., Abdullahi, H. 
R., Hussaini, Y. I., Alhassan, I. D. and Fulani, 
S. I. (2022). Carcass characteristics of broiler 
chickens fed diets containing baobab 
(Adansonia digitata) seed meal as 
replacement for methionine and lysine. In: 
Mancha, Y. P., Kalla, D. J. U., Akpensuen, T. 
T., Igila, T. T., Luka, J. S. and Okpanachi, U. 
(Eds.). Proceedings of the 47th Annual 
Conference of the Nigerian Society for 
Animal Production, held at the University of 
Jos, March 13th – 17th, 2022. Pp. 1102 – 1106. 


