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4- Association of Official Analytical Chemists
5- Energy Efficiency Ratio
6- Statistical Analysis System
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1- Apparent Metabolizable Energy

2- Apparent Metabolizable Energy corrected for zero
nitrogen balance

3- Nitrogen Retention
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Table 1- Ingredients and chemical composition of diets in different periods (percent, air dry basis)

Shss o3l ((Kalo 2 b 1) cpjlel i (Salo 4 52) o slel (Solo 6 1 4) 1,
Ingredient Prestarter Starter Grower
1! 2 3 4 5 | 1 2 3 4 5 | 1 2 3 4 5
pAS poga
0.00 0.00 0.00 8.00 14.52 0.00 0.00 0.00 12.68  14.48 0.00 0.00 0.00 13.58 16.18
Wheat bran
A8y Al
§ 0.00 7.87 22.69 0.00 0.00 0.00 9.17 19.63 0.00 0.00 0.00 8.11 18.19 0.00 0.00
Sugar beet pulp
s 9.51 3.00 2.00 7.62 10.03 2826 2277 1832 1957 29.88 5149 4439 3962  40.87 49.75
Alfalfa
:)A 13'8 18.97 3338 11.73 6.5 2484 2679  31.65 1438 1258 2239 2124 2521 10.85 8.39
orn
}’; \ 346  32.52 4.46 39.89 3563 21.74 1489 3.14 2975 1849 1441 14.7 4.43 25.52 15.79
arley
(CP=10.48) L g s’ 27.4
30.14 2754 2236 22.4 19.73 2135  22.03 1832 17.74 7.44 7.59 8.53 4.86 4.14
Soybean meal 6
LB
i 3.63 1.89 5.55 5.99 5.01 0.69 0.00 0.28 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Fish meal
bgw Pl (E9) 0.00 0.00 0.00 0.00 1.4 0.00 0.00 0.00 0.00 2.08 0.49 0.00 0.00 0.08 1.98
Soybean oil
Gl S
DCP Gl 1.89 2.18 1.73 1.31 1.33 2.03 22 22 1.8 1.82 1.83 1.84 1.90 1.45 1.44
§ ULJ; 1.73 1.9 1.39 1.74 1.80 1.3 1.34 1.25 1.81 1.46 0.56 0.63 0.59 1.11 0.82
Calcium carbonate
Y . §
"ef\u . 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Mineral premix?
A <
"f’nl*:? s 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Vitamin premix
Ses
Salt 0.25 0.23 0.07 0.23 0.23 0.27 0.23 0.16 0.3 0.27 0.26 0.22 0.16 0.29 0.26
a
ciae |l
it 0.12 0.16 0.16 0.13 0.15 0.14 0.17 0.2 0.21 0.19 0.13 0.16 0.18 0.19 0.18

DL-Methionin

| widJ
,\i)_\gs)',\:_a,uir:U 0.00 0.13 0.03 0.00 0.00 0.00 0.09 0.14 0.18 0.01 0.00 0.12 0.19 0.2 0.06
L-Lysine HCL
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'Treatment 1: control (In prestarter’ 1-2 months’ period contained 7.5% soluble fiber and 16% insoluble fiber; In starter period *2-4months’ contained 7.6% soluble fiber
and 20% insoluble fiber; In grower period ’4-6months’ contained 8.25% soluble fiber and 25.5% insoluble fiber; Treatment 2: contained 2% soluble fiber higher than
control (Sugar beet pulp as soluble fiber); Treatment 3: contained 4% soluble fiber higher than control (Sugar beet pulp as soluble fiber); Treatment 4: contained 2%
insoluble fiber higher than control (Sugar beet pulp as soluble fiber); Treatment 5: contained 4% insoluble fiber higher than control (Sugar beet pulp as soluble fiber).
2 Bach 5 Kg of mineral premix provided the following: Mg 7000 mg, Mn 170000 mg, Fe 50000 Mg, Zn 126000 mg, Cu 21000 mg, 1 1400 mg, Se 450 mg, Co 140 mg,
S 20000 mg, Choline chloride 500000 mg , Anti oxidan 1500 mg.
* Each 5 Kg of vitamin premix provided the following: vitamin A 14000000 IU, vitamin Ds 4000000 IU, vitamin E 100000 mg, vitamin K3 4000 mg, vitamin B1 4000
mg, vitamin B> 10000 mg, vitamin B3 20000 mg, vitamin Bs 80000 mg, vitamin B¢ 5000 mg, vitamin By 4000 mg, vitamin Bi> 100 mg, vitamin H> 300 mg, vitamin C
25000 mg, L- Carnitine 165000 mg, Antioxidant 1500 mg.
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Table 2- The chemical composition of diets in different periods (percent, air dry basis)

Shss o2l ((Zobo 2 B 1) ojlel i (Solo 452) o5l (Xalo 6 b 4) 1,
Ingredient Prestarter Starter Grower
1! 2 3 4 5 1 2 3 4 5 | 1 2 3 4 5
pedsibio BB 551
(55 »sJ85ks) 3100 3100 3100 3100 3100 2900 2900 2900 2900 2900 2700 2700 2700 2700 2700
AMEn (Kcal/Kg)
/ 15 055,
“)e w”‘: 2271 231 2253 2247 2266 1945 195 195 196 195 16 15.82 16 15.79 1544
Crude protein (%)
(") 1.84 1.82 223 2.01 3.44 2.05 211 225 223 426 2.68 2.23 2.35 249 436
Crude fat (%)
(%) p1
; 6.55 594 594 6.96 7.8 1029 9.79 941 9.69 11.6 1532 14.69 1426 1449 1621
Crude fiber (%)
(1) & 235 255 275 25.5 27.5 27.6 296 31.6 296 31.6 3375 3575 3775 3575 37.75
Total fiber (%)
() Jgoxe )“3 7.5 9.5 11.5 7.5 7.5 7.6 9.6 11.6 7.6 7.6 825 1025 1225 8.25 8.25
Soluble fiber (%)
(/) g 8
Insoluble fiber 16 16 16 18 20 20 20 20 22 24 25.5 255 255 27.5 29.5
(%)
) i 1.6 1.6 1.6 1.6 1.6 1.5 1.5 1.5 1.5 1.5 1.4 1.4 1.4 1.4 1.4
Calcium (%)
(/) 3 i
Available 0.7 0.7 0.7 0.7 0.7 0.6 0.6 0.6 0.6 0.6 0.5 0.5 0.5 0.5 0.5
phosphorus (%)
() 2o
i 0.16 0.16 0.16 0.16 0.16 0.18 0.18 0.18 0.18 0.18 0.2 0.2 0.2 0.2 0.2
Sodium (%)
AR
) o35 1.34 1.33 1.37 1.33 1.33 1.06 1.06 1.07 1.05 1.06 0.76 0.74 0.75 0.74 0.75
Arginine (%)
) ua,»:J 1.33 1.32 1.33 1.33 1.33 1.25 1.25 125 125 1.25 1.24 1.25 1.25 1.24 1.24
Lysine (%)
) u:-’?‘*‘ 049 049 052 0.5 0.5 045 046 046 047 046 0.4 0.41 0.42 0.43 0.42
Methionine (%)
() oo + (igste
Methionine + 078 0.78 0.78 0.78 0.78 0.75 075 0.75 075 0.75 0.7 0.7 0.7 0.7 0.7

Cystine (%)
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!:Treatment 1: control (In prestarter’1-2 months’ period contained 7.5% soluble fiber and 16% insoluble fiber; In starter period *2-
4months’ contained 7.6% soluble fiber and 20% insoluble fiber; In grower period *4-6months’ contained 8.25% soluble fiber and

25.5% insoluble fiber; Treatment 2: contained 2% soluble fiber higher than control (Sugar beet pulp as soluble fiber); Treatment 3:
contained 4% soluble fiber higher than control (Sugar beet pulp as soluble fiber); Treatment 4: contained 2% insoluble fiber higher

than control (Sugar beet pulp as soluble fiber); Treatment 5: contained 4% insoluble fiber higher than control (Sugar beet pulp as

soluble fiber).
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2- Ruminococcus flavefaciens
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1- Fibrobacter succinogenes



1¥AQ liwoy « Folods VY ol oyl ol (olo pole (glepid gy 4 s YA#

5 Lol txgi 0 SGHb 039y 50 ol Gls ialS el Same dlge
g Voo Ol (Sdne dlgo cpl by jpeSt do ) 039 Cu)
L (F) )b @glite Gl (lime ey g0k oS bl 4 s
295 039y 9 039) ol 3 Laag xS cdled 0asy G inl3é)
Clld (Shgy 00 G 5l & 5,8 ()15 (V) (ol nbee S
039) Gy g 455 039, 13 sV (65 Ly g slujeSsls (oo
S a0l L pizee ol bboe GRIEI (S ol 4 £y
039) Gl 9 )95 039) cpgihl ) bapudlS)ly S (53lg 5 llad
g 2B (IRl (S, 00 4 Cud (Sig) YV o 53 0y
el

o3 55 sy 38 it o5 35 S (F)
YL Sy oaaaie Olalllas sitin (Jolo (g0)lad lgizes
Ol &5 0,8 HIS & pe i 039 Cunly 3 1) 1% opp sladd
(A 9 A) 2l o & yo i 039, Cansly 1> Y a5 Sy £9:590
Gl Epopid ()lsS olRid 3 (658 dge 5B 0Le (S (le
(FV) 85518 (9500 wan (220 )3 (a9 4 dlge (nl 29 00

Vo o (Sabe ¥ o > (22 9 0Bign S phoblsS
Salo ¥ dy s LSale § s 3 Ll (P<1/+0) Lialiil Sale
sy i o5 il 1 4 b (P<-1-0) il als
o 4 bgype Ylainl a8 el ecand oL 39 53 Btas (s
S Slam sl S1L S35 5 (Sale & w53 02 b SV
(V) bl o (gdne dlao pl Ll 3 )L 02,

y0ds g ol oy 039 Cunly )3 yud 048 0055 slags S
ALl 6)M3 @L\.o )l odliil dl).) u.uvl.uo u’.:l)ly &S Jo)‘.wgra ).)lé
b ool slroys (g00iS Gas (slajlass ao o (V) Al
SrdihlsS Lials wals Hlog & Cund il Jolonoli 5 Jslone
Pl g gV clbld gasge cpl Lols lis 1) (gdse dlge
azg> @ Cond YL pud (g9l cloyer I odlitul 4 ()55l
Ohlen 5 990 srewr i3 oo U5 BNy plo g (55 sl
pyS YO & YO I ad e e pdaw (iulj8l &8 wisb oLis (V)
O3y ORI ESl 4 e (365 (Sladaga 0y p)SShS
Lo AT jllaygelis 0y 53 b pdaw Rl 50 0 4l
(YR lmoT 5,8lee jo LialS 4 e

w34 Sale o oy il Gislojl g9, a8 pl 4 ang b
g Mib b calisee plse jl oolazul o 1) (B cllild g oy
oo b @lie Gpan b (D)l Slgims joue Caspur > glis
Lagl o cdie dlyo (i 5)ls5 p o )b sme I Jolxals b
bl
YV )55k B LY (g b glagpepid o g cslu VY p)Sols
25l w95 e3S Sl |y st Cuo b oS ol celis
)

e GBI 215y ool 5 Jsbne b S
s Jlasl s 4y Jslomols 5 Jsloeoped (P<o/ ) aizbly 58

(S Iga olal 2 i0y) TP IS ogaas 9 45 i 5 plond S5 =T Jou>
Table 3- Chemical composition of sugar beet pulp and wheat bran!” (percent, air dry basis)

S e R I G gt A
Shgs ol AMEn (%) ) () (%) ) ) ) r"““ls %) e
ingredient (Kcal/Kg) Crude Crude ~ Crude Total o ble Insoluble Ca(l(;ﬂ)im Available
protein o (%) fiber fiber fiber (%)  fiber (%) o phosphorus
(%) (%) (%) (%)
A3 e dla
Sugar beet 2798 10.23 2.6 14.92 67.64 34.18 33.46 0.8 0.06
pulp
P g 2799.8 16.63 4.8 104 4184 084 41 0.1 0.65
Wheat bran
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“The AMEn of sugar beet pulp were taken from Ayaz et al., (2), AMEn of wheat bran were taken from Ciliers (6), percentages of
calcium and phosphorus of sugar beet pulp were taken from Fade et al., (12), percentages of calcium and available phosphorus of
wheat bran were taken from Leeson and Summers (20). The percentages of other nutrients of sugar beet pulp and wheat bran were
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obtained from laboratory measurements by authors.
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Table 4- Effect of soluble and insoluble fiber levels on nutrients digestibility in ostrich chicks

" SrrALE oS el RSB s
) ARYI () e byl y . ¥ y
Treatment Protein Fat digestibility () Jgbe (2) Jgne w
digestibility (%) (%) .Solujbl.e.flber I.nsohtlb.lg fiber Ash digestibility
digestibility (%) digestibility (%) (%)
12 81.17+0.7572! 88.01+ 1.1386 65.09+ 1.7868 51.48+0.7022 44.03+1.7033
2 79.52+0.7572 86.71+ 1.1386 66.37+ 1.7868 51.24+0.7022 39.29+1.7033
3 81.56+ 0.7579 83.92+ 1.1386 63.01= 1.7868 51.72+ 0.7022 42.82+1.7033
4 81.45+ 0.7579 86.76+ 1.1386 61.77+ 1.7868 52.4+0.7022 40.92+ 1.7033
5 80.18+ 0.7579 86.78+ 1.1386 60.37+ 1.7868 53.59+ 0.7022 41.42+1.7033
Pvalue 0.2641 0.1685 0.1424 0.1575 0.3626
(o) ¢
Age (month)
2 71.8+0.9292 74.11°+ 1.4335 46.65°+ 2.3322 46.34°+ (0..4605 33.16°+ 0.871
4 87.25*+ 0.2602 94.13°+ 0.3438 68°+ 0.5791 53.38%+ 0.2308 42.67°+ 1.7956
6 83.26+ 0.3421 91.07%+ 0.2269 75.26°+ 0.8975 56.54*+ 0.7904 49.24°+ 1.5558
Pvalue <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
Age* Treatment
1 71.38+2.0778 76.49+ 3.2055 49.19+ 5.2151 45.94+ 1.0297 34.96+ 1.9477
70.44+ 2.0778 74.51£3.2055 53.43+ 5.2151 46.19+ 1.0297 32.50+ 1.9477
2 73.18+£2.0778 67.59+ 3.2055 40.47+ 5.2151 45.44+ 1.0297 33.50+ 1.9477
73.85£2.0778 76.29+ 3.2055 46.16+ 5.2151 47.74+ 1.0297 30.98+ 1.9477
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70.17+ 2.0778
88.61+£ 0.5819
87.23+£0.5819

75.66+ 3.2055
95.81+0.7689
94.63+0.7689

44.02+ 5.2151
69.84+ 1.2949
70.98+ 1.2949

46.40+ 1.0297
53.19+£0.5161
52.46+0.5161

33.87+1.9477
45.51+4.0151
40.10+ 4.0151

87.59+ 0.5819 93.86+ 0.7689 70.35+ 1.2949 53.53+0.5161 4443+ 4.0151
86.76+ 0.5819 93.50+ 0.7689 64.78+ 1.2949 52.97+0.5161 40.78+ 4.0151
86.08+ 0.5819 92.82+0.7689 64.04+ 1.2949 54.74+ 0.5161 42.54+ 4.0151

83.51£0.7650

91.72+ 0.5074

76.25+ 1.7855

55.32+1.7674

51.61£3.4789

80.89+ 0.7650 90.98+ 0.5074 74.69+ 1.7855 55.07+ 1.7674 45.25+ 3.4789

6 84.01+ 0.7650 90.29+ 0.5074 78.22+ 1.7855 56.20+ 1.7674 50.52+3.4789

83.74+ 0.7650 90.49+ 0.5074 74.36+ 1.7855 56.49+ 1.7674 50.98+ 3.4789

5 84.28+ 0.7650 91.86+ 0.5074 72.76+ 1.7855 59.63+1.7674 47.84+ 3.4789
Pvalue 0.0895 0.1677 0.4515 0.6844 0.9834
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b Means within same column with different superscripts differ (P<0.05).
I Mean + Standard of mean
ZTreatment 1: control (In prestarter’1-2 months’ period contained 7.5% soluble fiber and 16% insoluble fiber; In starter period >2-
4months’ contained 7.6% soluble fiber and 20% insoluble fiber; In grower period *4-6months’ contained 8.25% soluble fiber and
25.5% insoluble fiber; Treatment 2: contained 2% soluble fiber higher than control (Sugar beet pulp as soluble fiber); Treatment 3:
contained 4% soluble fiber higher than control (Sugar beet pulp as soluble fiber); Treatment 4: contained 2% insoluble fiber higher

than control (Sugar beet pulp as soluble fiber); Treatment 5: contained 4% insoluble fiber higher than control (Sugar beet pulp as
soluble fiber).
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Table 5- Effect of levels of soluble and insoluble fibers on AME and AME, in ostrich chick

&3 ledly o

o AME (kcal/kg) AMERn (kcal/kg) Energy efficiency ratio
Treatment
(g/kcal)
12 3483.22°+ 24.2946! 3247.85°+ 25.5875 12.828%+ 0.4225
2 3385.54°+ 24.2946 3090.07°+ 25.5875 13.58%+ 0.4225
3 3427.87°+ 24.2946 3088.81°+ 25.5875 13.41%+ 0.4225
4 3653.83%+ 24.2946 3332.73%+ 25.5875 12.0820+ 0.4225
5 3775.67°+ 24.2946 3328.17°+ 25.5875 11.9220+ 0.4225
Pvalue <0.0001 <0.0001 0.03052
(o) ¢
Age (month)
2 3266.93°+ 22.0468 2966.29°+ 30.7468 19.13%+ 0.5918
4 3719.36+ 8.5341 3297.25%+ 7.6906 13.4°+0.3429
6 3649.38+ 12.4186 3389.03°+ 15.8292 5.75%0.0943
Pvalue <0.0001 <0.0001 <0.0001
Age * Treatment
3117.34% 49.2982 2877.94°+ 68.752 19.79+ 1.3233
3006.43%+ 49.2982 2729.59°+ 68.7520 20.41+1.3233
2 3024.71%+ 49.2982 2788.10°+ 68.752 20.06=+ 1.3233
3497.07°+ 49.2982 3224.83%¢d1 68,752 18.42+1.3233
3689.11%+ 49.2982 3210.97%4+ 68.752 17+ 1.3233
3856.21°+ 19.0827 3424.03%+ 17.1968 12.87+ 0.8667
3576.34°+ 19.0827 3142.19%+ 17.1968 14.63+ 0.8667
3591.06%+ 19.0827 3165.16%+ 17.1968 14.31+ 0.8667

N
DR W~ WK = 0 A WK —

3751.72%¢+ 19.0827
3821.46%+ 19.0827

3359.49%4+ 17.1968
3395.38%+ 17.1968

12.13£ 0.8667
13.06=+ 0.8667

3476.1%%+ 27.7688 3441.57°+ 35.3952 5.78+0.211
3573.84%+ 27.7688 3398.42%+ 35.3952 5.70=0.211
6 3667.83%+ 27.7688 3313.16%4+ 35,3952 5.87+0.211
3712.68%+ 27.7688 3413.86%+ 35.3952 5.7£0.211
3816.44%°+ 27.7688 3378.15%+ 35.3952 5.7£0.211
Pvalue <0.0001 <0.0001 0.3587
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#bMeans within same column with different superscripts differ (P<0.05).

!" Mean + Standard of mean

ZTreatment 1: control (In prestarter’1-2 months’ period contained 7.5% soluble fiber and 16% insoluble fiber; In starter period *2-4
months’ contained 7.6% soluble fiber and 20% insoluble fiber; In grower period ’4-6months’ contained 8.25% soluble fiber and
25.5% insoluble fiber; Treatment 2: contained 2% soluble fiber higher than control (Sugar beet pulp as soluble fiber); Treatment 3:
contained 4% soluble fiber higher than control (Sugar beet pulp as soluble fiber); Treatment 4: contained 2% insoluble fiber higher

than control (Sugar beet pulp as soluble fiber); Treatment 5: contained 4% insoluble fiber higher than control (Sugar beet pulp as
soluble fiber).

3 Although probability is less than 0.05 but when treatments compared each other the P-values were more than 0.05, therefore we
concluded treatments had no significant difference.
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Table 6- Volatile fatty acid energy yield (kJ/ day) from the hindgut of ostrich chicks at different live masses

o%5 139 R B or sl 5l gads 55
Live mass range (kg) VFA production (mol/day) Total VFA yield (kj/day)
5-9 3.622 3753
20-22 5.408 5604
43-50 8.220 8518
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Introduction Like to broiler chickens most of the ostrich breeding cost is related to the price of nutrition.
Given the higher ability of ostriches to using the dietary fiber, it is expected that the using of cheaper feeds may
be provide diet with lower prices. Agricultural by-products such as sugar beet pulp and various types of brans are
rich sources of fibers, each with different percentages of soluble and insoluble fibers. Ostrich (Struthio camelus)
has a long rectum (about 8 meters) that occupies about 57 % of the length of its gastrointestinal tract, but in the
broiler chicken the rectum is only about 3 % of gut tract. The microorganisms in the ostrich's large intestine can
digest 38% of cellulose and 68% of hemicellulose. The dietary fiber is divided into two types of water-soluble
and water-insoluble. The water-insoluble fibers are including cellulose, lignin and a part of hemicellulose. Due
to the higher passage rate of the digestive tract, they are less fermentable than soluble fibers. Water-soluble
fibers are mainly including pectin, gum, and mucilage. Soluble fibers reduce the contact of enzymes with
digesta, due to increase viscosity, thereby reducing digestion and absorption of nutrients in the gastrointestinal
tract. Due to the fact that the effect of soluble and insoluble fibers in the digestive tract is different from each
other and so far no research has been done on the effect of fiber source in ostriches. This study was aimed to
determine the nutritional value and digestibility of nutrients of diets containing two fiber sources soluble and
insoluble in ostrich chicks.

Materials and Methods In order to evaluate the feasibility of using the higher levels of soluble and insoluble
fibers in ostrich’s diet, this experiment was undertaken using 30 ostrich chicks in a completely randomize design
with 5 treatments and 6 replicates in each treatments (one bird in each replicate) in three periods; prestarter (1- 2
months), starter (2- 4 months) and grower (4-6 months). The experimental treatments were as follows: 1-Control
diet with standard fiber level, 2- Treatment contains 2% more soluble fiber than control (sugar beet pulp as the
source of soluble fiber), 3- Treatment contains 4% more soluble fiber than control (Sugar beet pulp as a source
of soluble fiber), 4- Treatment contains 2% more insoluble fiber than control (wheat bran as a source of insoluble
fiber) and 5- Treatment contains 4% more insoluble fiber than control (wheat bran as a source of insoluble
fiber). A total 30 ostrich chicks were reared at an average weight of 3082+ 202.37 grams in cages. In order to
determine the digestibility of nutrients, AME and AMEn, the total excreta were collected. Nutrients contents of
feed and excreta were measured according to AOAC (1997) methods. The raw energy of feed and excreta was
measured by the calorimeter bomb apparatus. Megazim kit was used to measure the total dietary fiber (AOAC
Official Method 991.43). The amount of soluble fiber was calculated by subtracting the insoluble fiber from total
dietary fiber. Data were analyzed using SAS software (2002) using mixed procedure for repeated measurements
with a significance level of 0.05 by Tukey Cramer method.

Results and Discussion Data showed that fiber source had no effect on nutrient digestibility. Ostrich rectum
is longer than its small intestine (the rectum occupies 57% of the digestive tract and small intestine occupies
29% of the digestive tract) and a good place to ferment the plant fibers. Fiber digestive bacteria such as
fibrobacter succinogenes and ruminococcus flavafaciens in ostrich's ceca and other fermenter bacteria in the
ostrich's rectum enable it to have the proper ability to utilize fiber sources. Since the beginning of the experiment
was from the age of one month, ostrich chicks had sufficient ability to use different fiber sources. The difference
in the rate of digestive contents through the consumption of soluble or insoluble fiber sources had no significant
effect on digestibility of nutrients. Soluble and insoluble fibers digestibility and ash digestibility increased with
ageing (P<0.0001). As birds age increase the bacterial activity increase in the rectum and ceca. There was no
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significant difference in AME in treatments that had more soluble fiber compared with the control group, but
AME and AMEn increased significantly with increasing insoluble fiber compared to treatments that had more
soluble fiber (P<0.0001). Which is probably related to the effect of insoluble fiber in the small intestine.
Insoluble fiber diets improve the efficiency of nutrients utilization due to increasing the villi height to crypt
depth ratio, therefore increased AME and AMEn. The differences in AME and AMEn with consumption of
insoluble fiber source in comparison with other treatments are related to the greater effect of different fiber
sources on the small intestine. Insoluble fiber decreases the viscosity of digestive contents and increases the
effect of digestive enzymes secreted from intestinal cells (such as alpha amylase) and improve the digestion of
starch and other nutrients and increase the energy obtaining from the diet by the ostriches. AMEn significantly
increased with aging that may due to the increase of the activity of older birds, increase the energy required for
maintenance and activity and hence more consumption of energy by the bird. The microbial population of the
cecum and colon of the ostrich (from 3 weeks onwards) is similar to the rumen, which has the ability to ferment
the fiber and produce volatile fatty acids, which these volatile fatty acids provide part of the metabolizable
energy.

Conclusion According to the results of this study, a suitable range for soluble and insoluble fibers in
ostriches diets from one to two months old were suggested to be 7.5 to 11.5 percent and 16 to 20 percent, at the
age of 2 to 4 months 7.6 to 11.6 percent and 20 to 24 percent and at the age of 4 to 6 months 8.25 to 12.25
percent and 25.5 to 29.5 percent, respectively.

Key words: Fermentation, Large intestine, Ostrich, Protein, Volatile fatty acid.



