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ABSTRACT:

Ostrich eggs (5 eggs) were evaluated for their egg weight
and egg components, chemical composition, nutritional value and
microbiological evaluation compared to hen's egg (120 eggs).

Results indicated that, the ostrich egg had highest
significantly (P <0.01) egg weight (g), and so had highest percent of
shell, while hen's egg showed highest significantly (P <0.01) percent
of yolk and albumen. Data indicated that Ostrich eggs are a good
source of protein (44.59%), total lipids (37%), ash (3.97%), and
carbohydrate (14.44%). These values were significant (P < 0.01).
Nutritional values were, total saturated fatty acids (66.554%), total
un saturated fatty acids (33.445%), total fatty acids (94.257), total
cholesterol (25.83 mg/100/g on dry weight), High Density
Lipoprotein cholesterol (HDL-c) (9.94 mg/100/g on dry weight),
Low Density Lipoprotein cholesterol (LDL-c) (14.87 mg/100/g on
dry weight), total essential amino acids (71.854%) by HPLC,
vitamin E (1843.97mg/100mg), vitamin A (37004.14 1U/100 gm),
zinc (Zn) 1.64 ppm, copper (Cu) 5.62 ppm, iron (Fe) 4.43 ppm,
manganese (Mn) 1.79 ppm, magnesium (Mg) 0.61ppm, and
selenium (Se) 1.09 mg. Microbial evaluation data showed that total
count in egg shell (3.5x10" cfu/g), total count in egg yolk and egg
white are zero counts, Spore - forming bacteria was zero count for
egg shell, egg white, egg yolk and mix of white and yolk, Coli form
group count in egg shell (1.3x10* cfu/g), Coli form group count zero
count in egg shell, egg white, egg yolk and mix of white and yolk,
Salmonella ssp. and L. monocytogenes of Ostrich egg shell were
detected and Salmonella ssp. and L. monocytogenes were not found
in egg white, egg yolk, mix of white and yolKk,

Conclusively, Ostrich eggs had high chemical content than
hen's egg in almost parameters. Also microbial examination and
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detection of some pathogenic were safety level. So, Ostrich eggs are
able to use as functional foods.
Key words: Ostrich eggs, nutritional, Chemical & microbial evaluate.

INTRODUCTION

Eggs have been called ‘nature’s perfect food’. This is because they
are one of the few ‘complete protein foods’, i.e. they contain all the nine
essential amino acids which cannot be manufactured from the body but must
be obtained from foods. The contents of a shell egg provide all these
essential amino acids, as well as, a significant number of vitamins and
minerals. These contents are perfectly and naturally packaged in an egg
shell (Agriculture and Agri-Food Canada 1999).

Ostrich eggs are impressive by their sheer size and one Ostrich egg
(about 1600 g) is equivalent to 24 chicken eggs. The shell, which is
resemblance to porcelain, can be turned into objects of art by painting or
engraving. Dried albumin and yolk of eggs are extensively used in various
food industries (Shahin et al. 2006).

Abu-Salem et al. (2008) Indicated that Ostrich eggs are a good
source of protein (47.09%), total lipids (45.10%), carbohydrates (4.03%),
and ash (3.79%),while chicken eggs were a good source of protein
(47.14%), total lipids (45.13%), carbohydrates (4.71%), and ash (3.10%).

Benkhayal et al. (2007) found that the total fatty acids in Ostrich egg
yolk and hen's egg yolk showed the presence of (C12:0 — 0.0, 0.39%),
(C14:0 — 1.35, 0.84%), (C14:1 — 0.0, 0.63%), (C16:0 — 28.85, 26.5%),
(C16:1 — 6.83, 5.96%), (C 18:0 — 8.75, 8.20%), ( C18:1 — 31.36, 38.97%),
(C18:2 — 18.08, 16.5%), (C18:3 — 2.4, 1.12%) and (C22:6 — 2.38, 0.89%),
respectively.

Shahin et al. (2006) found that the total cholesterol lower in Ostrich
eggs than the Red chicken eggs. Total cholesterol value recorded 880
mg/100 g samples compared with (1400 mg/100 g) of Red eggs. Also, they
added that mean values of total cholesterol were (880 and 1370 mg/100g),
HDL (168 and 66 mg/100 g), LDL (320 and 840 mg/100g) and Triglyceride
(1960 and 2320 mg/100 g) for Ostrich egg and loghorn egg, respectively.

The amounts of the following amino acids of the albumen and yolk
Ostrich eggs were (mg/g sample on dry basis): Theronine (16.5 and 12.0),
Valine (15.3 and 10.8), Methionine (3.0 and 3.0), Isoleucine (12.6 and
10.8), Leucine (25.8 and 19.8), Phenylalanine (12.6 and 10.2), Histidine
(7.2 and 6.6), Lysine (19.2 and 17.4), Aspartic acid (24.6 and 19.2), Serine
(22.5 and 18.6), Glutamic acid (41.7 and 28.2), Proline (17.2 and 18.6),
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Glycine (9.9 and 7.2), Alanine (13.2 and 10.8), Cystine (6.6 and 3.6),
Tyrosine (13.2 and 9.6) and Arginine (11.4 and 15.0), respectively. (Shahin
et al. 2006).

Agriculture and Agri-Food Canada (1999) found that the content of
vitamins (A and E) of hen's whole egg per 59g were (317 IU and 0.70 mcg),
respectively, while McNamara and Thesmar (2005) found that the content
of vitamins (A and E) of chicken whole egg per 50gm were (243.50 1U and
0.49 mg), respectively.

Mineral content of the yolk and albumen of Ostrich eggs were (Mg -
2.4 and 1.5g/kg), (Cu - 0.95 and 7.5 mg/kg), (Zn - 44.4 and 2.8 mg/kg), (Mn
- 0.98 and 2.1 mg/kg) and (Fe - 65.8, 1.8 mg/kg), respectively. (Brand et al.
2003). (Shahin et al. 2006) found that there are obvious differences in some
mineral salts such as manganese (9.9 and 16.7 ppm), selenium (1.6 and 0.71
ppm), zinc (56.6 and 64.2 ppm), iron (113.9 and 93.9 ppm) and copper (1.6
and 2.5 ppm) for Ostrich egg and chicken eggs, respectively.

Badr (2006) found that Microbial determination in liquid egg white,
liquid egg yolk of chicken eggs total plate count were (7.50 and 6.81 Log™),
Staphylococcus aureus (3.04 and 3.25 Log'%), detection of Salmonella (+
positive and +positive). On the other hard, total bacterial counts
contaminated the albumen of dried Ostrich eggs recorded 1.4x10° and
1.5x10° in yolk and that of defatted yolk were 3.2 x 10° cfu/g. Also showed
that Salmonella sp. were not detected in any of the tested Ostrich egg
products, but other pathogens occurred in counts above the safety level.
Total coliform recorded (93, 240 and 150cfu/g) in albumen, yolk and
defatted yolk, respectively. (Shahin et al. 2006).

Therefore, the aim of this work was evaluated chemical, microbial
and nutritional value of ostrich eggs compared to hen's egg.

MATERIALS AND METHODS

Materials:

1. Fresh unfertilized hen's eggs (120 eggs) were obtained from commercial
Poultry Farm at Mansoura City, Dakhlia Governorate, Egypt.

2. Fresh Unfertilized Ostrich eggs (5 eggs) were purchased from Abad El-
Rahman Farm - EI- Obour City, Egypt. All eggs were stored at 4°C.

Methods:
1. Egg weight and egg components:-
Individual weight of eggs was recorded to nearest hundred grams.
Yolk weight and shell weight with adhering membranes of each egg were
also weighted. Albumen weight was calculated by subtracting yolk and
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shell weight from whole egg weight. Yolk, aloumen and shell percentages
were calculated. The present study was carried out in Home Economics
Department Laboratory, Faculty of Specific Education, Mansoura
University, Mansoura, Egypt.

2. Chemical analysis:-

a. Gross chemical composition (Moisture, crude fat, crude protein, fatty
acids and ash) according to the method described by A.O.A.C. (2000).
While, carbohydrates were calculated as described by Pearson, (1973)
were carried out in Home Economics Department laboratory, Faculty
of Specific Education, Mansoura, University Mansoura, Egypt.

b. Determination of vitamin E according to Pearson (1976) and vitamin
A, minerals according to the method described by A.O.A.C. (2000) for
Ostrich and hen's eggs were carried out in Principal central laboratory,
Faculty of Agriculture, Cairo University, Egypt.

3. Nutritional value:-

a. Extraction and determination of amino acids composition of Ostrich
and hen's eggs were carried out in Principal central laboratory, Faculty
of Agriculture, Cairo University, Egypt. Samples were (Automatic
Amino Acid Analyzer — AAA 400 — INGOS Ltd) according to Block
et al. (1958).

b. Determination of cholesterol for Ostrich and hen's eggs were carried
out in Principal central laboratory, Faculty of Agriculture, Cairo
University, Egypt. As following:

- Determination of total cholesterol according to Allain et al. (1974).

- LDL- cholesterol according to Steinberg (1981).

- HDL-cholesterol according to Lopez - Virella et al. (1977).

c. Extraction and determination of Fatty acids according to Farage et al.
(1986) by GLC (gas liquid chromatography). Fatty acids composition
of Ostrich and hen's eggs were carried out in Principal central
laboratory, Faculty of Agriculture, Cairo University, Egypt.

4. Microbial Counts:
a. Determination of Total viable count according to Difco Manual (1966).
b. Determination of Spore - forming bacteria according to Gould and Hurst

(1969).
c. Determination of Coli form counts according to Oxoid Manual (1962)
d. Detection of Listeria monocytogenes according to Berrang et al. (1999).
f. Detection presumptive test for Salmonella sp: according to Hargrove
etal. (1971).
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The present study was carried out in Home Economics Department
Laboratory, Faculty of Specific Education, Mansoura University, Mansoura,

Egypt.

Statistical analysis:

The statistical analysis program was used to analyze data of variance
(ANOVA), standard error was done using SPSS version 10 program for
windows (SPSS, 2000).

Differences among means were subjected to Duncan’s Multiple Range
Test (Duncan, 1955).

RESULTS AND DISCUSSION

1. Physical properties and egg quality characteristics:

Data concerning the egg weight components and interior quality
characteristics of Ostrich as compared hen's eggs are presented in Table 1.
The results in this Table indicated that weight of Ostrich egg was equivalent
to 24 of hen's egg and the proportion of yolk and albumen hen's eggs (27.5
and 59.5%) were higher significantly (P < 0.01) than the rate in Ostrich eggs
(26.38 and 53.68%), respectively. Also, for the ratio of shell Ostrich eggs
(19.9%) was higher significantly (P < 0.01) than the proportion of shell hen's
eqggs (12.7%). This may be due to the size of embryo and it's needed. The
obtained results for hen's egg are similar to those reported by El-Sharkawy
(1991) reported that the egg weight (62.88gm). Yolk, albumen and shell
weight (18.32, 38.96 and 5.60 gm) respectively.

The obtained results for Ostrich egg are similar to those reported by
DI Meo et al. (2003) who reported that the three principal components of
Ostrich egg (albumen, yolk and shell) amounted to 57.1, 23.3 and 19.6%,
respectively. And Shahin et al. (2006). reported that Ostrich eggs are also
fully equivalent to chicken eggs in taste and practical properties. They can
be cooked in similar ways. Ostrich eggs are impressive by their sheer size
and one Ostrich egg (about 1600 gm) is equivalent to 24 chicken eggs. Also
they reported that Ostrich egg weight (1600 gm), Yolk, aloumen and shell
weight (372.80, 913.60 and 313.60gm) respectively. Yolk, albumen and
shell percent (23.30, 57.10 and 19.60 %), respectively.
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Table 1. Egg weight and percent of egg components and interior quality
characteristics of Ostrich eggs compared to hen’s egg.

Characteristics Ostrich egg Hen'’s egg
Egg weight (gm) 1630 65.3
Yolk weight (gm) 430 18

Yolk (%)** 26.38+0.002 " 27.57+0.114 °
Albumen weight (gm) 875 39
Albumen (%)** 53.68+0.001° 59.72+0.002°
Shell weight (gm) 325 8.3
Shell (%)** 19.94+0.002° 12.71+0.009°
Triplicates of samples in each group. ** Significant testat P <0.01.

2. Chemical composition of Ostrich eggs compared to hen's eggs:

Data shown in Table (2) indicates that Ostrich eggs have the highest
significantly (P < 0.01) in moisture contents, whereas Ostrich egg has the lowest
significantly (P < 0.01) in crude protein, total lipid and ash content compared to
hen's egg (9.16, 11.58%),(7.59, 9.21%), (0.81, 0.90%) respectively. These
results not agree with those obtained by McNamara and Thesmar (2005), Abu-
Salem (2008) of hen’s and Ostrich eggs. However our findings did not agree
with that obtained by Sinanoglou et al. (2011) for ostrich egg. Mc-Namara and
Thesmar (2005) studied the chemical composition of chicken eggs. They found
that moisture was the major constituent (75.84%), crude protein, Lipid and
carbohydrate (12.58, 9.94, and 0.78%), respectively.

Table 2. Chemical composition of Ostrich eggs compared to hen’s eggs
(Wet and dry weight basis).

Components Ostrich eggs Hen's egg
(%) W.W D.W W.W D.W
Moisture content** 79.46+0.0004° - 69.83+0.002 --
Crude Protein** 9.16+0.0002° | 44.596 | 11.58+0.0005° | 38.382
Total lipids ** 7.59+0.0003° | 36.952 | 9.21+0.0002° | 30.527
Ash content** 0.81+0.0004° | 3.943 | 0.90+0.0002° | 2.983
Total carbohydrates ** 2.98+0.0001° | 14.509 | 8.48+0.0002° | 28.108

Total carbohydrates were calculated by differences, W.W: wet weight, D.W: dry weight.
Triplicates of samples in each group,  ** Significant testat P <0.01.
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3. Nutritional properties of Ostrich eggs and hen's eggs:
3.1. Fatty acids:

Data in Table (3) represented fatty acids as saturated and unsaturated
fatty acids, whereas TSFA and TSFA% for Ostrich egg higher than for hen's
egg. On the other hand TUSFA and TUSFA% were higher in hen's egg rather
than in Ostrich egg. But the total fatty acids for Ostrich egg were higher than in
hen's egg. These results for the fatty acid content of hen’s egg are in agreement
with Mc-Namara and Thesmar (2005). And these result for Ostrich egg nearly
to Shahin et al. (2006) and Benkhayal et al. (2007). Mc-Namara and Thesmar
(2005) found that the fatty acids composition of chicken egg yolk per 50gm
showed of (C14:0 — 0.02gm), (C16:0 — 1.16gm), (C16:1 — 0.16gm), (C 18:0 —
0.41gm), ( C18:1 — 1.82gm), (C18:2 — 0.6gm), (C18:3— 0.02gm ), (C20:0 —
0.01gm), (C20:1 —0.02gm) and (C20:4 — 0.07gm).

Shahin et al. (2006) indicated that the fatty acids composition of the
Ostrich egg yolk showed the presence of (C12:0 — 0.2%), (C14:0 — 1.0%),
(C16:0 — 3.9%), (C16:1 — 33.3%), (C 18:0 — 8.9%), (C18:1 — 37.4%), (C18:2 —
14.6%) and (C18:3 — 0.8%).

Table 3. Saturated and Unsaturated fatty acids composition of Ostrich egg
compared to hen's eggs:

Fatty acids | Ostrich egg | Hen's eqg
Saturated fatty acids :
Caprylic (8:0) 1.187 0.220
Capric (10:0) 4.689 0.202
Lauric (12:0) 14.154 0.527
Myristic (14:0) 20.673 2.380
Palmitic (16:0) 18.539 19.840
Margaric (17:0) 2.286 0.210
Stearic (18:0) 1.204 8.534
TSFA 62.732 31.913
TSFA% 66.554% 41.432%
Unsaturated fatty acids :
Myristoleic (14:1) 4.900 0.010
Palmitoleic (16:1) 2.052 3.487
Oleic (18:1) 9.963 31.920
Linolein (18:2) 12.733 8.542
Linolenic (18:3) 1.396 0.448
Arachidonic (20:4) 0.481 0.705
TUSFA 31.525 45.112
TUSFA% 33.445% 58.568%
TFA 94.257 77.025

TSFA : Total Saturated fatty acids, TUSFA: Total Unsaturated fatty acids, TFA : Total

fatty acids.
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3.2. Cholesterol:

Results in Table (4) show that hen's egg has the highest content of total
cholesterol 212 (mg/100/g dry weight), while the lowest value of total
cholesterol 25.83 (mg/100/g dry weight) was in Ostrich egg. Also High Density
Lipoprotein cholesterol (HDL-c) and Low Density Lipoprotein cholesterol
(LDL-c) in mg/100g dry weight determined in both hen’s and Ostrich eggs,
whereas hen'’s egg also have the highest content registered 9.94 and 14.87,
respectively.

These results for the cholesterol content of hen's egg are in agreement
with Agriculture and Agri-Food Canda (1999). Moreover, they found that the
content of cholesterol/g of an egg — based on a 59 gm shell egg was 213 mg /g.
McNamara and Thesmar (2005) indicated that the content for cholesterol of
chicken egg was 423 mg/g.

Table 4. Total cholesterol, HDL-c and LDL-c (mg/100gm dry weight)
of Ostrich eggs compared to hen's egg.

Components Total HDL-c L DL-c
Type of eggs cholesterol
Ostrich egg 25.83 9.94 14.87
Hen's egg 212 40.54 122.04

3. 3. Amino acids:

Data in Table (5) shows that Ostrich egg compared to hen's egg shows
that highest content of TAA, TEAA and TNEAA, which are 11.0908, 9.06
0/100g sample in TAA and 7.9692, 6.36 g/100g sample in TEAA and 3.1216,
2.70 g/100g sample in TNEAA. It is also shown that Ostrich egg has the
highest content of valine, leucin, phenylalanine, lysine, proline and cystine, but
hen's egg has the highest content of glutamic and glycine as compared to
Ostrich eggs. These results for the amino acids content of hen’s egg are similar
with McNamara and Thesmar (2005). Also, these result for Ostrich egg nearly
to Shahin et al. (2006).

Mc-Namara and Thesmar (2005) they found that the amounts of the
following amino acids of the whole egg (gm/100g) were Theronine (0.59),
Valine (0.79), Methionine (0.39), Isoleucine (0.66), Leucine (1.04),
Phenylalanine (0.64), Histidine (0.29), Lysine (0.82), Aspartic acid (1.18),
Serine (0.91), Glutamic acid (1.54), Proline (0.48), Glycine (0.4), Alanine
(0.69), Cystine (0.28), Tyrosine (0.51) and Arginine (0.77).
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Table 5. Essential and non essential amino acids content of Ostrich
egg compared to hen's eggs (9/100g sample)

Amino acids Ostrich egg hen’s egg
Essential amino acids :
Valine 1.0285 0.79
Methionine 0.4662 0.39
Iso- Leucine 0.865 0.66
Leucin 1.5172 1.04
Phenylalanine 0.8068 0.64
Histidine 0.4142 0.29
Lysine 1.1913 0.82
Arginine 0.9085 0.77
Tryptophan 0.7715 0.19
TEAA 7.9692 6.36
EAA% 71.854% 70.20%
Non essential amino acids :

Glutamic 0.0196 1.54
Proline 1.3312 0.48
Glycine 0.0115 0.40
Cystine 1.7593 0.28
TNEAA 3.1216 2.7
NEAA% 28.14% 29.82%
TAA 11.0908 9.06

TEAA: Total essential amino acids, TNEAA: Total non essential amino acids, NEAA:
Non essential amino acids, EAA: essential amino acids, TAA: Total amino acids.

3. 4. Vitamins:

The results in Table (6) shown that Ostrich egg contained higher
amounts of vitamins: E and A compared to hen's eggs. Their values reached to
(1843.97, 0.98 mg/100mg) and (37004.14, 512.14 1U/100 gm) respectively.

These results are disagreement with Agriculture and Agri-Food Canda
(1999), McNamara and Thesmar (2005).

3.5. Minerals:

Table (7) shown that the concentration of community minerals zinc
(Zn), copper (Cu), iron (Fe), manganese (Mn), magnesium (Mg) and selenium
(Se) were high in Ostrich egg rather than in hen’s egg. Which they are (1.64,
5.62, 4.43, 1.79 ppm and 1.09 mg) respectively in Ostrich egg, and (0.56, 0.05,
0.92, 0.02 and 0.01585 ppm) respectively in hen's egg. Except magnesium
(Mg) 0.61 in Ostrich egg and it 6.0 in hen's egg.
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Table 6. Vitamins (1U/ 100g) of Ostrich eggs compared to hen's eggs.

<omponents Vitamin E Vitamin A
Type of eggs (mg) (1V)
Ostrich egg 1843.97 37004.14
Hen's egg 0.98 512.14

These results are disagreement with Shahin, (2006). These results are
agreement with Nadezda and Tigran (2006) found selenium content in Ostrich
egg higher than hen'’s egg. They added selenium content in eggs of avian
species without Selenium supplementation chicken gallus and Ostrich Struthio
camelus (total 9.11 and 581pg se/kg) respectively.

Table 7. Mineral contents (ppm/100 dry weight) of Ostrich eggs
compared to hen's eggs.

Mineral Type of eggs

contents Ostrich eggs (ppm) Hen's egg (ppm)
Zinc (Zn) 1.64 0.56
Copper (Cu) 5.62 0.05
Iron (Fe) 4.43 0.92
Manganese (Mn) 1.79 0.02
Magnesium (Mg) 0.61 6.0
Selenium (Se) 1.09* 0.01585

* (mg/100g sample)

4. Microbiological analysis of Ostrich egg and hen's eggs:
4.1. Some Microbial counts of Ostrich egg compared to hen's eggs:

Table (8) registered microbial counts in total count and coliform group,
only in egg shell of Ostrich and hen's eggs and zero count for it in other egg
components egg white, egg yolk and mix of white and yolk. But spore -
forming bacteria zero count in all egg components. These results are not
accordance with those reported by Badr (2006) and Shahin et al. (2006).



J. Product. & Dev., 16(1),2011 131

Table 8. Some Microbial counts of Ostrich egg compared to hen’s eggs
as raw materials.

Tfype Ostrich egg Hen's egg
of eggs
Mix. Mix. of
Egg Egg | Egg of Egg Egg | EQ9 | | iite
: : shell white | yolk | white, shell white | yolk '
Microbial olk
counts yolk g
3.5x10* 7.8x10*
Cfulg + 0x10' | 0x10' | 0x10! + 0x10* | 0x10* | 0x10!
T.C' 0.33 1.86
Log/g | 1.544 0 0 0 2.892 0 0 0
?por‘?' Cfulg| 0x10* | 0x10' | 0x10* | 0x10' | 0x10' | Ox10' | Ox10' | 0x10!
orming
bacteria | | og/g | o 0 0 0 0 0 0 0
1.3x10" 243.6x10"
Coliform | Cfu/g + 0x10" | 0x10" | 0x10* + 0x10" | 0x10* | 0x10'
group** 0.88" 13.04°
Log/g | 1.1139 0 0 0 3.386 0 0 0

T.C = Total count, cfu = Cell for unit, (0) = Zero count, Triplicates of samples in each group.
NS : Not significant, ** Significant testat P <0.01.

4.2. Some pathogenic bacteria detections of Ostrich egg compared to hen’s
egogs:

Table (9) shown that Salmonella ssp. and L. monocytogenes of Ostrich
egg shell and hen's egg shell were detected and appeared clearly. Data revealed
that Salmonella sp. and L. monocytogenes were not found in egg white, egg
yolk, mix of white and yolk each of Ostrich egg and hen's egg. These results
for Salmonella sp. in albumen, yolk egg are agreement with Shahin et al.
(2006). Also, these results for Salmonella sp. in albumen, yolk egg are
disagreement with Badr (2006).

Table 9. Detections of some pathogenic bacteria of Ostrich egg
compared to hen's eggs as raw materials.

Type of Ostrich egg Hen's egg
$99s Mix Mix of
o shei | B99 | Bag | of - fgooy | BYg | E99 e
Microbial white | yolk | white , white | yolk yolk
detections yolk
Salmonella ssp. ++ - - - ++ - - -
L.monocytogenes + - - - + - - -

(++ )= Positive, (-) = Negative.
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In conclusion, the results of this study indicated that Ostrich eggs
had high chemical content than hen's egg in almost parameters. Also
microbial examination and detection of some pathogenic were safety level.
So, Ostrich eggs are able to use as functional foods.
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