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KEYWORDS ABSTRACT
Multienzymes, A 6-week experiment was conducted to evaluate the growth performance and economic
Performance, analysis of broad breasted bronze turkey growers fed diets containing fermented shea
Probiotic, butter cake meal (FSBCM) as replacement for maize with Fullzyme® supplementation.
Shea butter cake, Three treatment diets were formulated, where T1 contained maize-soybean based control
Turkey. diet, T2 had 25% FSBCM replacing maize in T1 diet and T3 contained 0.5% Fullzyme

supplementation to T2 diet. A total of 72, six-week old unsexed broad breasted bronze
turkey growers were weighed and allocated to three dietary treatments with four
replications of six birds each in a completely randomized design (CRD). Data collected
on feed intake, body weight gain and feed:gain as well as cost indices were subjected to
analysis of variance with the aid of SAS software package. Feed and water were
provided ad libitum. Results showed that significant (P<0.05) higher weight gain and
lower feed intake were recorded in turkeys fed control and T3 diets compared to those
offered T2 diet. Feed:gain deceased (P<0.05) in turkeys fed control and T3 diets than
those fed T2 diet. Cost analysis revealed that cost/kg gain was significantly (P<0.05)
lower in turkeys fed T3 diet compared to those on control and T2 diets. Cost of feed

*CORRESPONDING consumed, cost of production and % feed cost were higher (P<0.05) in control group

AUTHOR than T2 and T3 groups. In conclusion, FSBCM can replace maize in turkey growers diet
up to 25% level with mixture of enzymes cocktail and probiotics (Fullzyme)

aguihepc@gmail.com supplementation without compromising growth performance at a lower feed cost/kg
weight gain.

INTRODUCTION

The increasing surge in population growth has caused an increase in global demand for animal protein especially consumption of
poultry meat in developing countries. The need for increased animal protein consumption of the rural and urban Nigeria populace in
the face of rising population and inflation has resulted in the increase in cost of conventional feed ingredients (Agbogidi and Okonta,
2011; Oguntoye et al., 2018). Feed accounts for 75-80% of the total cost of poultry production in Nigeria and this is largely due to the
high cost of conventional feed stuffs stemming directly from their high demands as staple food by humans (Onu et al., 2011). In
Nigeria, the poultry feed industry is heavily dependent on grains such as maize, millet and sorghum; and oilseed resources such as
groundnut cake, soybean cake, cotton seed cake and palm kernel meal. It has therefore become imperative to explore other alternatives
for poultry farmers and feed industry in order to reduce the current stress on human food supply, enhance production of food
sustainability at least cost, without compromising the environment, minimize hunger and malnutrition.

One of such alternative and potential feed resource is shea butter cake (SBC), a by-product obtained from processing shea nut into
shea butter, and has always been discarded as waste and unusable by man and any conventional industry. Chemical composition
analysis of SBC indicated its overall nutritional value to be high but its inclusion in poultry diet has been limited due to the occurrence
of antinutritional factors (ANFs) such as tannin, bromine and saponin (Annongu et al., 1996; Atuahene et al., 1998; Orogun et al.,
2015). Some researchers have reported the effectiveness of fermentation treatment of SBC in increasing its nutritive potential by
reducing the level of these ANFs contained in the cake meal (Agbo and Prah, 2014; Matthew et al., 2018; Aguihe and Kehinde, 2019).
Also, the incorporation of SBC in poultry diets has been challenged by its highly fibrous nature that can cause poor performance and
health of birds (Dei et al 2008; Oddoye et al, 2012; Orogun et al., 2015). Consequently, appropriate application of supplemental feed
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additives such as enzymes and probiotics are well documented as effective means to improving the nutritive value of fibrous plant
based ingredients through increased nutrient digestibility and beneficial microbial population in the digestive tract of birds (Wealleans
et al., 2017; Singh et al., 2019; Aguihe et al., 2020; Luo et al., 2022; Shekarabi et al., 2022). Although the application of
multienzymes and probiotics in poultry ration has gained wide attention, until recently, there is dearth of information on the impact of
their combined supplementation in growing turkey birds fed SBC based diet. Therefore, the present study was conducted to evaluate
the combined effect of multienzymes and probiotic supplementation in diets of turkey birds containing fermented SBC meal on
growth performance and cost benefit.

MATERIALS AND METHODS

Experimental site and preparation of test ingredient: The experiment was carried out at the Poultry Unit of the Teaching and
Research Farm of the Department of Animal Production Technology, Federal College of Wildlife Management, New-Bussa, Niger
State. The SBC were obtained from some local shea butter processing factories in New-bussa, thoroughly mixed and subjected to
fermentation under anaerobic conditions for five days. Thereafter, the fermented SBC were properly air dried for 3 days and then
pulverized into finer particles to produce fermented shea butter cake meal (FSBCM), and thereafter subjected to proximate analysis
using the procedure of AOAC (2016) as shown in Table 1.

Table 1: Proximate composition of fermented shea butter cake meal (FSBCM)

Nutrients (%) Dry matter ~ Ash Crude fiber Crude protein Crude fat NFE

FSBCM 95.61 6.13 3.36 15.85 24.25 46.03
Experimental birds, design and management: A total of 72, six-week old unsexed broad breasted bronze turkey growers were
weighed individually and allocated to three dietary treatments with four replications of six birds each in a completely randomized
design (CRD). Feed and water were given ad-libitum. Data on feed intake and body weight were collected on weekly basis. The birds
were raised for a period of 42 days in a deep litter system using wood shavings as litter material and kept in an open sided poultry pen
facility.

Experimental Diets: Three isonitrogenous and isocaloric experimental turkey grower diets were formulated such that diet T1 which
served as the control contained corn-soybean meal based while diets T2 contained 25% FSBCM replacing maize in T1 and diets T3
contained 0.5% Fullzyme® supplementation to diet T2. Table 2 shows the ingredient composition of the experimental diets.

Ingredient composition of Fullzyme®: Fullzyme® is a unique blend of mixture of concentrated exogenous enzymes cocktail
(amylase, protease, cellulase, lipase, pectinase, xylanase, B-mannanase, $-glucanase, phytase, Aspergillus oryzae) and probiotics (yeast
culture, and Bacillus subtilis), produced by Biofeed Technology Inc., Brossard QC, Canada. Fullzyme® was added at the rate 50g to
100kg of the diet according to the Biofeed guidelines.

Data collection: The turkey birds were weighed at the beginning of the experiment and weekly, subsequently. Body weight gain was
determined as the difference between two consecutive weighing (1-week interval). Feed intake was obtained as the difference between
the quantity offered and quantity not consumed. Feed conversion ratio (FCR) was calculated as feed intake divided by weight gain.
Financial benefit was computed using the market cost of the ingredients as at the time of the study to estimate the cost per kg diets and
other cost parameters were determined using the procedure as described by Oguntoye et al. (2018).

Statistical Analysis: Data generated was subjected to Analysis of variance (ANOVA) using the general linear model in a statistical
analysis system (SAS, 2002). Existence of significant differences among the treatment means were separated using Tukey test and
level of significance was adopted at probability level of 5%.
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Table 2: Ingredient composition of experimental diets

Ingredients (kg) T1 (0% FSBCM) T2 (25% FSBCM) T3 (25% FSBCM+FZ")
Corn 44.00 33.00 33.00
Soybean 32.30 32.30 32.30
Fishmeal 5.00 5.00 5.00
Wheat offal 9.50 9.50 9.00
Groundnut oil 5.00 5.00 5.00
FSBCM 0.00 11.00 11.00
Di-calcium phosphate 1.50 1.50 1.50
Limestone 1.00 1.00 1.00
Salt 0.30 0.30 0.30
Methionine 0.40 0.40 0.40
Lysine 0.50 0.50 0.50
Premix 0.50 0.50 0.50
Fullzyme® 0.00 0.00 0.50
Total 100.00 100.00 100.00
Calculated Composition

Crude protein % 22.55 22.39 22.62
ME Kcal/kg 3118.10 3182.55 3155.77

*FSBCM: Fermented shea butter cake meal; FZ: Fullzyme®
RESULTS AND DISCUSSION

The effect of Fullzyme supplementation to FSBCM based diets fed to turkey growers on growth performance is presented on Table 3.
The result showed that Fullzyme supplementation significantly affected (P<0.05) final body weight, feed intake, body weight gain and
feed:gain of the birds. Birds fed T2 diet showed higher (P<0.05) feed intake compared to those on the control diet while birds fed T3
diet had the lowest (P<0.05) feed intake. Body weight gain of the birds was significantly (P<0.05) higher in the control diet than those
fed T2 diet. The weight gain of birds fed T3 diet did not differ (p>0.05) from those offered control diet. Feed:gain ratio was
significantly improved (P<0.05) in birds fed control and Fullzyme supplemented FSBCM diet (T3) than those fed FSBCM diet
without Fullzyme addition (T2). The improvement in weight gain and feed:gain of broiler chickens fed diets supplemented with
Fullzyme as observed in this study is in line with previous reports that demonstrated a positive interaction of broiler chickens fed
enzymes and direct-fed microbials on increased body weight gain and decreased feed:gain (Oladipo et al., 2019; Aguihe et al., 2020;
Abdel-Ghany et al., 2020; Luo et al., 2022). The dual objectives of using exogenous digestive enzymes and probiotics are associated
with enriching the microbial balance in the GIT by increasing the abundance of beneficial bacteria while decreasing pathogenic
microorganisms (Dai et al., 2019; Luo et al., 2022; Sun et al., 2022). Thus, incorporating dietary probiotics and exogenous enzymes
improves nutrient availability and intestinal health, and helps maintain a more balanced microbiome diversity (Wealleans et al., 2017,
Oladipo et al., 2019; Shekarabi et al., 2022). The enhancement in the growth performance observed in turkey growers could be related
to the improved digestion capacity in the intestines by synergetic action of dietary multi-enzymes and probiotics (Singh et al., 2019;
Abdel-Ghany et al., 2020; Luo et al., 2022).

Table 3: Effect of enzymes cocktail and probiotic mixture on growth performance in turkey growers fed fermented shea butter cake
based diets

Growth indices T1 T2 T3 SEM p-values
Initial body weight g/bird 1300.00 1330.00 1300.00 0.04 4.987
Final body weight g/bird 2430.00°  2286.00°  2395.50° 18.12 0.024
Feed intake g/bird 2700.00°  2833.33"  2694.44° 5.69 0.031
Body weight gain g/bird 1133.33°  956.00° 1095.50° 21.78 0.016
Feed:gain 2.38° 2.96° 2.46% 0.28 0.001

*“Means in the same column with different superscripts differ significantly (P<0.05). T1: Control diets (corn-soybean
based); T2: 25% FSBCM + 0% Fullzyme; T3: 25% FSBCM + 50g/kg Fullzyme.

The impact of multienzyme supplementation to turkey birds fed SBCM based diet is displayed in Table 4. The result indicates that all
cost variables evaluated were significantly (P<0.05) affected by Fullzyme supplementation except operational cost and price/kg live
weight. Birds fed control diets exhibited higher (P<0.05) mean values on cost/kg gain, followed by those fed T2 diet while those fed
T3 diet recorded lower (P<0.05) cost/kg gain. Cost/kg feed, cost of feed consumed, cost of production and feed cost were significantly
higher (P<0.05) in birds on control diet compared to those fed SBCM based diets with or without enzyme complex supplementation.
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The observed reduction in these cost variables in turkey growers fed FSBCM based diets with or without Fullzyme supplementation
may probably be attributed to lower cost per unit of SBCM compared to that of maize. Nevertheless, Fullzyme supplementation
significantly reduced cost per kg weight gain of the birds due to improved efficiency of feed utilization. In accordance with the present
findings, similar results have been previously reported by Onu et al. (2011) and Oguntoye et al. (2018). According to Wealleans et al.,
(2018) and Oladipo et al. (2019), the synergetic ability of supplemental enzymes cocktail and probiotic mixture to increase nutrient
digestion and bioavailability could also be implicated in the reduction of feed cost per kg gain observed in the present study. The
observation of lower cost of production in turkey growers offered FSBCM based diets with Fullzyme supplementation over the control
group portray more profit margin. This could be attributed to reduced cost of diet per kg and improved feed efficiency in the birds fed
Fullzyme supplemented FSBCM diets. The revenue generated per bird was significantly (P<0.05) higher in the groups that received
control and Fullzyme supplemented SBCM diet compared to those fed SBCM diet. Thus, the increased revenue observed in turkeys
fed SBCM diet with Fullzyme supplementation over those without Fullzyme might be attributed to improved feed conversion
efficiency and utilization that resulted to the increased weight gains of the birds due to synergistic action of multienzymes and
probiotics (Oladipo et al., 2019; Catootjle et al., 2020; Luo et al., 2022).

Table 4: Economy of production of turkey growers fed fermented shea butter cake meal (FSBCM) based diet with supplemental
enzymes cocktail and probiotic mixture (Fullzyme)

Cost indices T1 T2 T3 SEM P-values
Cost/kg feed (M/bird) 171.67° 116.07°  124.69" 5.02 0.008
Cost/kg gain (N/bird) 408.57° 328.83"  306.74° 19.59 0.042
Cost of feed consumed (M/bird) 463.51° 325.00° 335.92° 26.12 0.027
Operational cost (N/bird) 110.00 110.00 110.00 ND ND

Cost of production (¥¥/bird) 573.51° 435.00°  445.92° 6.12 0.006
Feed cost (%) 80.82° 74.71° 75.33° 0.33 0.001
Price/kg live weight (3¥/bird) 1500.00 1500.00 1500.00 ND ND
Revenue (¥/bird) 3645.00°  3429.00° 3592.50° 28.25 0.018

**Means in the same column with different superscripts differ significantly (P<0.05). T1: Control diets (corn-soybean based); T2:
25% FSBCM + 0% Fullzyme; T3: 25% FSBCM + 50g/kg Fullzyme. *ND: Not determined

CONCLUSION

The current results demonstrated that the inclusion of 50g/kg Fullzyme® has the potential to enhance the growth performance and
reduced cost per kilogram weight gain as well as cost of production of turkey growers fed diets containing FSBCM replacing maize at
25%.
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