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Abstract

Ostrich meat is one of the main unconventional meat resources produced in cap-
tivity in North Benin for food security and tourism. This meat is gaining popularity
among consumers in the North of Benin. The study aimed to analyze the carcass
yield and technological properties of the meat of ostriches reared on natural pasture
at Tatagtou farm of Dassarie in Benin. The muscles M. fibularis longus of 5 os-
triches were sampled and used for the analyses. The carcass yield, ultimate pH
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(pH24), L* (White index), a* (Redness), b* (Yellowness), hue value, chroma
value, drip loss, cooking loss, water holding capacity and texture (N/mm) of the
sampled muscles were determined according the required ISO standards. Statistical
Analysis System was used for data analysis. The study revealed that the carcass
yield of the ostriches was on average 74.47%. The pH24 was 6.07. The luminance,
the red index, and the meat yellow index were respectively 37.5, 18.78, and 8.15.
The drip loss, the cooking losses, and the water holding capacity were respectively
1.94%, 29.2%, and 31.05%. The hue and chroma values of the raw meat and the
texture of the cooked meat were, respectively, 2.16, 20.47, and 3.95 N/mm. The

contents in dry matter, crude protein, crude fat, and ash of the sampled ostrich meat
were, respectively, 25.3g/100g, 22.1g/100g, 1.37g/100g, and 1.17g/100g of raw
matter. Overall, ostrich meat has several technological assets and may be promoted
for food security and nutrition.
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1. Introduction

Meat quality is the key factor that affects meat acceptability, in which technological properties are very important
parameters. The main issues related to red meat consumption are higher concentration of cholesterol, artheoseclo-
rosis, and cardiovascular diseases. Therefore, the preference for low-fat, nutritious, and tasty meats was recom-
mended for consumption [1, 2]. The health problems related to red meat consumption can be limited by ostrich meat,
intake recognized as healthy. Ostrich meat is classified as a dietary source of animal protein with excellent nutri-
tional values and is consumed worldwide [3-5].

In Benin, the development of ostrich farming on natural pasture promotes ostrich meat and eggs in the country.
Moreover, there is an increasing concern over healthy non-conventional food resources. However, scientific data
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on ostrich meat quality, processing, and preservation abilities is still limited until now. What are the quality charac-
teristics and processing abilities of raw ostrich meat produced on natural pasture in North Benin? That is the research
question of the study.
The aim of the study was to assess the carcass yield, technological quality, and nutritional properties of the meat
of ostriches reared on natural pasture at Tatagtou farm of Dassarie in Benin. Specifically, it was to:
* Determine the carcass yield and technological characteristics of ostriches reared on natural pasture at Tatagtou
farm of Dassarie in Benin;
* Evaluate the proximate composition of the meat of ostriches reared on natural pasture at Tatagtou farm of Das-
sarie in Benin.

2. Methods
2.1 Study area

The current research was carried out at the ostrich farm Tatagtou of Dassarie, located in the North-West of Benin
(Figure 1), and secondarily in the laboratory of Nutrition and Food Sciences of the Faculty of Agronomy /University
of Parakou in Benin and at Gembloux Agro-Bio Tech/University of Liége in Belgium. This ostrich farm is located
in the Department of Atacora, district of Dassari, in the Municipality of Materi. The farm is bounded on the North
side by the village of Nagassega, on the South by the village of Dassari, on the East by the inter-state road N°3, and
to the West by the village of Pountchitega. The climate of this region is Sudano-Guinean with a unimodal rainfall
regime with two distinct seasons. The dry season usually extends from November to April. The dry season is char-
acterized by the continental harmattan (November to February) and a period of overheating (from March to April).
The maximum daily temperature varies between 34 and 40°C. Rainfall covers the months of May to October. The
average annual rainfall is 1000 mm/year.
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Figure 1. Study area.
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2.2 Ostrich rearing and slaughtering process

The ostriches were reared in captivity under a semi-intensive breeding system on natural pasture (Figure 2) at Ta-
tagtou farm in Dassarie. The environmental conditions were identical for each animal. The rearing conditions met
the requirements of the Animal Welfare Code of Practice [1, 6]. They were fed ad libitum using conventional feeds
(Table 1), taking into account their dietary needs by age-type and natural pasture available within their parks. Water
is permanently available ad libitum for the birds.

Thirty (30) uniform primary samples of muscles M. fibularis longus were combined to produce 5 composite
samples from 5 Ostriches of 42 weeks old slaughtered for the study. The sampled muscles, M. fibularis longus, were
used for the technological and nutritional analysis.

Figure 2. Ostriches are in free range on the ranch.

Table 1. Diet composition

Raw materials Reproductive diet (kg) Growth diet (Kg) Starter diet (Kg)
Corn 48 20 20
Cotton meal 7 6 8
Soybean meal 7 7 13
Palm kernel meal 0 15 0
Corn bran 5 18 239
Wheat bran 0 0 8
Fishmeal 8.8 8 8
Palm oil 3 0 3
Opyster shell 2 2 1
Na Cl 0.1 0.1 1
Iron sulphate 0.1 0 0.1
Wood chip 14 12 13
Rice bran 0 9.9 0
Complex of vitamins and minerals 5 2 1
Total 100 100 100

2.3 Evaluation of the carcass yield and the meat technological quality attributes

The carcass yield was evaluated by using the following formula [7]:

Ostrich Carcass Weight

Carcass yield (%) = Ostrich Live weight * 100
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The technological quality attributes measured on the meat samples were the pH, color (L*, a*, and b*), the hue,
the chroma, the drip loss, the cooking loss, the water holding capacity, and the texture (N).

The pH determination was performed at 24 hours after ostrich slaughtering in the muscles M. iliofibularis by
using a Hanna pH-meter [8, 9]. This Hanna Instrument was equipped with a specialized probe for pH and tempera-
ture control.

The color of meat was analyzed through the determination of the White index (L*), the redness (a*) and the
yellowness (b*) at 24 hours after ostrich slaughtering with a chromameter CR-410 according to the standard the
International Commission on Illumination (L*, a*, b*) [8, 9]. Each color parameter was measured with 3 replicates.

The hue and chroma values were estimated according to the formula of [10] given below.

Hue = TN
Tan (;)

Chroma = (a*?+ b*%)!2

The determination of drip loss of the ostrich meat and their cooking loss was performed according to the proce-
dure used by Tougan et al. (2016). These processing abilities parameters were estimated as the weight loss expressed
in percentage during the dripping and cooking process of the ostrich meat. The following equations were used for
their estimation:

Weight loss during chilling

, 0 —
Drip loss (%) Initial fresh meat weight * 100

Cooking 1 %) = Weight loss during cooking < 100
ooking loss (%) = 3 ial fresh meat weight

As for the water Holding Capacity of the ostrich meat, it was calculated by adding the drip loss to the cooking
loss [8].

The texture was analyzed by Warner-Bratzler shear force measurements and by using a Texture analyzer (TAXT
Plus, Lloyd Instrument). The Warner-Bratzler single-blade was used. The shear velocity was 200 mm/min. Each
value was an average of at least 5 measurements.

2.4 Evaluation of the proximate composition of the meat

The proximate composition of the ostrich meat sampled was determined according to the recommended AOAC
procedures [11]. The dry matter content was determined by kiln drying at 105°C until constant weight according to
standard NF V 04-401 (2001). The total mineral content analysis was performed according to the procédure NF V
04-2018 (1989) [9]. The crude fat concentration was determined by petroleum ether extraction using a Soxhlet
apparatus [9].

The crude protein content was evaluated by the Kjeldahl method according to the standard NF V04-211 of De-
cember 1971.

2.5 Statistical analysis

The data collected on ostrich meat technological quality were analyzed by descriptive statistics with the Statistical
Analysis System software [12]. The means were calculated by using the procedure proc means of SAS.

3. Results
3.1 Carecass yield and technological quality attributes of ostrich meat produced on natural pasture

The carcass yield of the ostriches was on average 74.47%. About the processing abilities of the meat, the study
revealed that pH recorded at 24 hours post-mortem was 6.07 (Table 2). The luminance or white index, the redness,
and the yellowness of the meat were respectively 37.5, 18.78, and 8.15. The average value of the drip loss and the
cooking loss of the meat were respectively of 1.94% and 29.2%. The value recorded for the water holding capacity
of the meat was on average 31.05% (Table 2). The hue and chroma values of the raw meat and the texture of the
cooked meat were, respectively, 2.16, 20.47, and 3.95 N/mm.
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Table 2. Carcass yield and technological quality attributes of ostrich meat produced on natural pasture

Variables Mean Standard Error Coefficient of Variation
Carcass yield 74.47 0.39 1.18
pH at 24 hours post-mortem 6.07 0.03 1.04
Luminance (L*) 37.5 0.27 1.61
Red index (a*) 18.78 0.11 1.32
Yelow index (b¥) 8.15 0.08 2.25
Hue value 2.16 0.02 2.31
Chroma value 20.47 0.12 1.32
Drip loss (%) 1.94 0.05 6.26
Cooking loss (%) 29.2 0.21 1.57
Water holding capacity (%) 31.14 0.16 1.15
Texture (N/mm) 3.95 0.07 1.94

3.2 Proximate composition of the meat

The proximate composition of the ostrich meat produced on natural pasture in North Benin is given in Table 3. The
content in dry matter of investigated ostrich meat was 25.3g/100g of raw matter. The crude protein content was
22.1g/100g of raw matter while the cude fat con-centration was 1.37g/100g of raw matter. The total ash content of
ostrich meat was 1.17g/100g of raw matter.

Table 3. Proximate composition of ostrich meat produced on natural pasture in Benin

Variables Mean Standard Error Variation Coefficient
Dry matter content (g/100g) 25.3 0.1 1.17
Crude protein content (g/100g) 22.1 0.03 7.26
Fat content (g/100g) 1.37 0.08 1.1
Ash content (g/100g) 1.2 0.01 1.17

4. Discussion
4.1 Carcass yield and technological quality attributes of ostrich meat produced on natural pasture

In the field of meat science, pH is one, the key indicators of preservation and processing abilities of meat products.
It determines meat quality. In our study, ostrich meat pH recorded at 24 hours post-mortem is on average 6.07.
According to [13], the value of pH recorded at 24 hours after slaughtering in ostrich meat allows for classifying it
in the group of intermediate meat ([normal (pH < 5.8); high (pH > 6.2]). Some values of pH greater than 6.2 lead to
darker ostrich meat and reduce its water-holding capacity. The pH value recorded herein is within this range of 5.8-
6.2. [14] indicated that pH is positively correlated with water holding capacity. When the pH value decreases, the
water holding capacity of the meat may also decrease as a correlated response. The value of pH found herein is ideal
for ostrich meat processing. The variation and difference in pH values of ostrich meat in the literature can be due to
other non-genetic factors. According to [15], the slaughtering process, deboning, bleeding, packaging, and storage
conditions can affect the pH in ostrich meat.

Color is one of the most important and visible quality traits of the meat. This parameter is one of the main criteria
of meat selection by the consumer. The result of the study revealed that the color of the ostrich meat of Benin was
dark red. This observation complies with the findings of [14], who reported dark red color for ostrich meat. Similarly,
[16] reported that the luminance of ostrich meat ranges from 27.4 to 34.4, the redness value ranges from 11.7 to
20.4, and the yellowness value from 6.0 to 9.3. The slight difference in the color parameters of ostrich meat among
different studies can be due to the storage conditions. The dark-red color observed herein indicates the important
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myoglobin content in ostrich meat of Benin. The results of our study comply with the findings [17]. This relatively
important redness can be due to the old slaughtering age (42 Weeks) of the ostrich used for the study [18].

The luminance value, the redness, and the yellowness recorded for the ostrich meat herein indicate that it is a red
meat close to cattle meat, in spite of the fact that ostrich is an avian resource. The value of pH24, the value of shear
force, the value of drip loss, the value of cooking loss and water holding capacity of the ostrich meat showed that
this unconventional avian resource can be processed into ground meat, patties and sausage or preserved by refrig-
eration, freezing, smoking, cooking in water, braising, roasting, and sun drying.

The water holding capacity (WHC) indicates the ability of the meat to maintain its juice during application of any
external forces such as heating, mincing, or cutting [14]. In the current study, the values of the juice losses during
dripping at 4°C, cooking and the value of WHC of the sampled ostrich meat are relatively low compared to those
reported in indigenous chickens of Sahoue, Holli and Fulani ecotypes by [8, 9] and in indigenous cattle meat [19]
(Salifou et al. 2012) raised in the same study area. This low juice loss obtained herein confirms the report of several
authors [20, 16, 21, 22] who found that ostrich meat doesn't lose much juice during cooking. Furthermore, this low
cooking loss of ostrich meat observed in the current study can explain its low texture. However, important cooking
times of ostrich meat should be promote great juice loss and drier meat [23].

4.2 Proximate composition of ostrich meat produced on natural pasture

The dry matter content of 25.3% obtained herein is in the upper limit of 24.5-30.5 g/100 g reported for raw poultry
and mammalian meat [24]. This compliance was also observed for crude protein content, fat content, and ash content.

The value of moisture, fat, ash, and protein contents recorded in this study are similar to those found by [25, 6,
26]. According to [27], Ostrich meat is characterized by 23-26 g/100g of dry matter, 18-22 g/100g of protein, and
1-4.5 g/100g of fat content [28, 29]. The values of protein content of ostrich meat found herein are similar to those
reported for pork but higher than cattle meat and poultry [29, 30]. The fat concentration of ostrich meat recorded in
this study is lower than the values reported for beef, pork, and poultry meat [30, 31]. The weak fat content and high
protein content of ostrich meat justify its good dietary characteristics for human consumption.

5. Conclusion

Briefly stated, this study identifies that ostrich meat has several technological assets and may be promoted for food
security and nutrition. Its color (CIE L*, a*, b*) indicated that it is a red meat close to cattle meat, in spite of the
fact that ostrich is an avian resource. The value of pH, shear force, the juice losses during dripping and cooking
processes and the water holding capacity of the ostrich meat show that it can be processed into ground meat, patties,
sausage and can be preserved by refrigeration, freezing, smoking, cooking in water, braising, roasting, and sun
drying. Nutritionally, the low-fat content and high protein content of ostrich meat indicate its good dietary properties
for human consumption.
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