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Table 1- Proximate analysis, cell wall, acid detergent fiber, non-fibrous carbohydrate, gross energy (kcal/kg) and
macro mineral (g/kg of dry matter) contents of barley grain from East Azarbayjan

Statistics Dry Crude Ether Crude Crude NFE' NFC' ADF" NDF" Gross Calcium Phosphorous Sodium Potassium Magnesium
matter protein extract ash fiber energy

Sample size 26 26 26 26 26 26 26 26 26 26 26 26 26 26 26

Mean 925.5 137.3 20.3 30.1 52.8 759.5 373 81.31 278.9 4183 14 6.1 0.29 7.58 4.1

Standard Deviation 2.88 14.52 1.08 5.28 8.28 19.96 20 12.15 53.36 71.29 0.3 1.40 0.2 0.87 113

gfa)emc'e"‘ of variance 031 10.58 532 1754 15.7 263 530 1494 1914 170 21.43 22.95 69 11.35 2756

Range Maximum 929.5 163.5 22.8 413 74.9 796.7 593.6 109.7 432.7 4291 2.16 8.93 0.6 9.36 7.81
Minimum 920.1 1122 18.3 22 33.4 725.9 391.1 53.4 212 4038 0.86 3.37 0.13 5.91 2.6

INitrogen Free Extract (NFE), 2 Non Fibrous Carbohydrate (NFC), *Acid Detergent Fiber (ADF), “Neutral Detergent Fiber (NDF).
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Table 2- Correlation coefficients between chemical compositions and mineral content with cell wall of barley grain from East Azarbayjan

Crude protein  Ether Crude NFC' Calcium Magnesium Sodium Potassium Phosphorous
extract ash
Cell wall -0.07 0.01 0.54 -0.96 0.09 0.33 0.6 -0.07 -0.25
Crude protein . 0.01 -0.09 -0.2 -0.09 -0.37 -0.14 0.4 -0.2
Ether extract - - -0.33 0.003 -0.05 0.23 0.22 0.17 -0.21
Crude ash - - - -0.61 0.08 0.17 0.38 0.43 -0.29
NFC . . . - -0.07 -0.24 -0.56 -0.08 -0.26
Calcium . . . - - 0.30 0.29 0.15 0.08
Magnesium - - - - - . 0.47 0.15 0.16
Sodium . . . - - _ . 0.21 -0.1
Potassium - - _ _ _ _ _ _ 0.24

1 Non Fibrous Carbohydrate (NFC)

Table 3- Comparison of proximate analysis, gross energy (kcal/kg), acid detergent fiber, cell wall and macro mineral contents of barley grain from East
Azarbayjan (g/kg of dry matter) with data from Guilan, Kordestan, Kermanshah provinces and nutrient requirement of dairy cattle.

Province Sample Dry Crude Ether Crude Crude NFE?  ADF® NDF* Gross Calcium  Phosphorous Sodium Potassium  magnesium
size matter protein extract ash fiber energy
East 26 925.5 137.3 20.3 30.1 52.8 759.5 81.31 278.9 4183 14 6.1 0.29 7.6 4.1
Azarbayjan (2.88) (14.52) (1.08) (5.28) (8.28) (19.96) (12.15) (53.36)  (71.29) (0.3) (1.40) 0.2) (0.87) (1.13)
| 20 **878 #*105.9 #15.2 **64.7 575 756.7 - - #4012 **3.37 **1.37 *0.42 **6.08 -
Guilan
(13.7) (10.2) (7.33) (33.6) (876)  (37.2) - - (140) (2.05) (0.43) (0.24) (0.85) -
30 *916 **114.5 20.1 *51.10 *67.5 *746.8 86.1 *246.1 #4343 *+1.96 *3.1 *0.37 *9.50 *1.84
Kordestan
(12.7) (14.2) (3.7) (15.3) (6.10)  (23.1) (11.8)  (30.5) (97) (0.81) (0.3) (0.43) (0.4) (0.2)
30 #0931 #*103.3 **16.7 *37.9 **60.03 **781.8 - - *4236 **1.81 ##3.1 **0.4 **5.81 #*1.45
Kermanshah
(7.5) 9) (1.30) (8.60) (10.3)  (15.1) - - (AA) (0.66) (0.6) 0.1) (0.34) (0.14)
' NRC - *910 *124 #22 29 - - *72 *208 - *0.6 *3.9 0.2 **5.6 1.4

*and ** superscripts show significantly difference between Guilan, Kordestan, Kermanshah Provinces and Nutrient requirement of dairy cattle data with East Azarbayjan data at 5 and 1
% level, respectively. Data within parenthesis show standard deviation of each mean.

I Nutrient requirement of dairy cattle (2007), 2 Nitrogen Free Extract (NFE), 3 Acid Detergent Fiber, “Neutral Detergent Fiber (NDF).-
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Table 4- Proximate analysis, gross energy (kcal/kg) and macro mineral contents (g/kg of dry matter) of wheat grain from East Azarbayjan

Statistics Dry matter Crude Ether Crude Crude NFE! NFC? NDF® NDF* Gross Calcium Phosphorous Sodium Potassium Magnesium
protein extract ash fiber energy
Sample size 27 27 27 27 27 27 27 27 25 27 27 27 27 27 27
Mean 909.3 129.6 19.4 23.8 23.8 806.1 667.4 36.1 1755 4154 3.3 4.90 0.21 5.80 4.80
Standard deviation 321 10.67 4.16 2.29 2.29 12.09 54.1 6.07 21.08 58.81 0.67 1.80 0.06 0.64 2.20
Coefficient of variance (%) 0.35 8.24 21.47 9.62 9.62 15 8.1 16.81 12.01 1.42 20.30 36.73 27.71 11.03 45.83
Maximum 918.7 158.5 29.8 28.3 28.3 821.8 841.2 54.8 219.3 4301 4.4 8.6 0.36 6.83 11.19
Range
Minimum 901.7 114.9 14.2 18.7 18.7 771.1 579.3 189 134.6 4074 1.7 2.09 0.1 4.36 2.20

1 Nitrogen Free Extract (NFE), 2 Non Fibrous Carbohydrate (NFC), ® Acid Detergent Fiber (ADF) *Neutral Detergent Fiber (NDF).
Table 5- Correlation coefficients between chemical compositions and mineral contents with cell wall of wheat grain from East Azarbayjan.

Crude protein  Ether extract Crude ash NFC! Calcium Magnesium Sodium Sodium Phosphorous

Cell wall 0.02 0.33 0.05 -0.87 -0.27 -0.26 -0.2 0.24 0.04
Crude protein - -0.14 0.17 -0.43 -0.06 -0.06 0.24 0.18 0.26
Ether extract - - -0.14 -0.09 0.16 0.004 -0.03 0.07 -0.18
Crude ash - - - 0.08 0.13 0.08 -0.15 0.76 0.87
NFC - - - - -0.09 0.43 -0.26 -0.09 -0.2
Calcium - - - - - -0.17 0.19 0.08 0.1

Magnesium - - - - - - 0.02 0.07 -0.13
Sodium - - - - - - - -0.02 -0.02
Sodium - - - - - - - - 0.73

1 Non fibrous carbohydrate

Table 6- Comparing of proximate analysis, gross energy (kcal/kg), and macro mineral contents of wheat grain from East Azarbayjan (g/kg of dry matter) with
data from Kermanshah provinces and nutrient requirement of dairy cattle.

Province Sample Dry Crude Ether Crude Crude NFE?  ADF®  NDF* Gross Calcium  Phosphorous  Sodium  Potassium  Magnesium
size matter protein extract ash fiber energy
East 27 909.3 129.6 21.1 194 23.8 806.1 36.1 175.5 4154 3.3 4.9 0.21 5.8 4.8
Azarbayjan (3.21) (10.67) (0.57) (4.17) (2.29) (12.09) (6.07) (21.08) (58.8) (0.67) (1.8) (0.06) (0.64) (2.2)
30 919.7# 114¢# 14.9% 19.3 24 827.1# - - 4273% 1.24% 3.01# 0.27% Hee 1.6%
Kermanshah .1) ©.7) (13) (3.6) (4.5) (13.1) _ - (107) (0.5) (0.4) (0.01) (0.3) 0.3)
NRC - 894+ 142+ 23+ 20 - - a4es 134 - 0.5% 43 0.1+ Gee 1.5

* and ** superscripts show significantly difference between Kermanshah Provinces and Nutrient requirement of dairy cattle data with East Azarbayjan data at 5 and 1 % level, respectively. Data within
parenthesis show standard deviation of each mean.
INitrogen Free Extract (NFE), 2 Non Fibrous Carbohydrate (NFC), *Acid Detergent Fiber (ADF), “Neutral Detergent Fiber (NDF).
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Table 7- Proximate analysis, cell wall, acid detergent fiber, non-fibrous carbohydrate, gross energy (kcal/kg) and macro mineral contents (g/kg of dry
matter) of wheat bran from East Azarbayjan

L Dry Crude Ether Crude  Crude 1 2 3 4+  Gross . . . .
Statistics matter  protein  extract ash fiber NFE NFC ADF NDF energy Calcium  Phosphorous  Sodium  Potassium  Magnesium
Sample size 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15
Mean 915 178.9 43.7 59.0 80.9 637.5 136.4 1472 4572 4330 1.46 11.46 0.33 15.81 10.38
Standard deviation 9.31 11.86 3.48 10.74 15.29 31.2 495 14.8 36.7 54.1 0.35 31 0.11 1.75 1.20
Coefficient of 1.02 6.63 796 1820 1890 489 363 1005 803 125 23.97 27.05 33.33 11.07 20.23
variance (%)
Range Maximum 928 196.6 49.3 81.4 116.8  683.2 340 180 537.7 4435 2.16 16.91 0.6 18.58 13.51
Minimum 895 151.4 37.9 44.8 51.6 587.6 169.8 1246 4139 4229 0.87 6.17 0.19 12.37 6.06

INitrogen Free Extract (NFE), 2 Non Fibrous Carbohydrate (NFC), *Acid Detergent Fiber (ADF), “Neutral Detergent Fiber (NDF).
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Table 8. Correlation coefficients between chemical composition and mineral contents with cell wall of wheat bran from East Azarbayjan.

Cell wall
Crude protein
Ether extract
Crude ash
NFC

Calcium
Magnesium
Sodium
Potassium

;2:;?‘ eitrr];gt C;;? € NFC Calcium Magnesium Sodium Potassium Phosphorous
0.3 0.27 0.37 -0.91 0.03 0.7 -0.26 0.79 0.81
- 0.65 -0.53 -0.62 0.02 0.3 -0.32 0.52 0.56
- - 0.35 -0.5 -0.2 0.44 -0.29 0.46 0.55
- - - -0.64 -0.28 0.52 -0.26 0.55 0.48
- - - - 0.05 -0.73 0.35 -0.85 -0.86
- - - - - -0.37 -0.05 -0.02 0.08
- - - - - - -0.33 0.64 0.71
- - - - - - - -0.34 0.07
- - - - - - - - 0.87

Table 9- Comparing of proximate analysis, gross energy (kcal/kg), acid detergent fiber, cell wall and macro mineral contents of wheat bran from East Azarbayjan
(o/kg of dry matter) with data from Guilan, Kordestan, Kermanshah provinces and Nutrient requirement of dairy cattle.

Sample

Dry

Crude

Ether

Crude

Crude

Gross

i 2 3 4 i i i i
Province number matter protein extract ash fiber NFE ADF® NDF energy Calcium  Phosphorous Sodium  Potassium  Magnesium
East 15 915 178.9 43.7 59.0 80.9 637.5 1472 4572 4330 1.46 11.46 0.33 15.81 10.38
Azarbayjan (9.31) (11.86) (3.48) (10.74) (15.29) (31.2) (14.8) (36.7) (54.1) (0.35) (3.1) (0.11) (1.75) (2.1)
15 910 155.1% 33.6** 49,2 87.3 674.8* - - 4396* 1.0 7.64%* 0.28 10.93* 3.43*
Guilan
(27.4) (12.8) (6.78) (11.1) (17.8) (313 - - (79.6) 0.27) (1.39) (0.3) (1.85) (1.25)
10 908* 144.2% 31.5* 53.10 112.7* 6585 132.6 430.3 4505 2.97* 9.4 1.44+ 11.78* 2.3*
Kordestan
(2.8) (3.8) (3.30) (10.9) (20.8) (27.6) (25.5) (32.3) (76.7) (0.99) (1.61) (0.24) (2.3 (0.32)
11 916 161.0* 27.60°** 54.30 124.1% 633 - - 4413* 1.85% 9.1 0.47* 13.1% 4.89*
Kermanshah
(12.2) (16.4) (6.10) (6.10) (236)  (28.7) - - (66) (0.5) (1.9) (0.14) (1.83) (1.18)
* NRC - 891 173 43 63 - - 155 425° - 1.3 11.8 0.4 13.2* 5.3

* and ** superscripts show significantly difference between Kermanshah Provinces and Nutrient requirement of dairy cattle data with East Azarbayjan data at 5 and 1 % level, respectively. Data within
parenthesis show standard deviation of each mean.
INitrogen Free Extract (NFE), > Non Fibrous Carbohydrate (NFC), *Acid Detergent Fiber (ADF), “Neutral Detergent Fiber (NDF).
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Table 10. Mean, standard deviation, coefficient of variation, minimum and maximum of hemicellulose and
hemicellulose to ADF ratio of barley and wheat grains and wheat bran from East Azarbayjan

Hemicellulose

Hemicellulose to ADF ratio

Feed stuffs Barley  Wheat Wheat bran Barley Wheat Wheat bran
Number 26 25 15 26 25 15
Mean (g/Kg) 197.5 139.2 309.9 2.45 3.97 2.11
Standard deviation 45.82 20.74 22.27 0.54 1.06 0.08
Coefficient of variance (%0) 23.2 14.90 7.19 22.04 26.70 3.79
Maximum 323.04 182.44 355.66 4.39 7.31 2.32
Range (0/K9)  Minimum 14130 10097  286.54 1.9 2.48 1.98
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Introduction: to improve production performance, feed must be accurately formulated thus
determination of nutritive value of common feedstuffs is a necessity. The main reason for use of NRC
(1994, 2001) reported data is formulation of balanced ration. However, NRC reported data can over or
underestimate the nutritive value of feedstuffs due to diversity in growth stage, type and variety, climate
and weather condition, physical and chemical properties of soil and presence of anti-nutritional factors.
So, determining chemical compositions, mineral contents, and gross energy contents of common
feedstuffs is useful for livestock and poultry industries to improve growth performance of animals. The
aim of this study was to determine chemical compositions, mineral contents and gross energy content of
common animal feed sources from East Azerbaijan province including barley grain (n=26), wheat grain
(n=27) and wheat bran (n=15) with standard analytical methods.

Materials and methods: Barley grain, wheat grain and wheat bran are most common feedstuffs used in
animal and poultry nutrition. The feedstuff samples were collected with random stratified sampling
method. Thus, all studied locals of east Azerbaijan province were classified in 30 zones and then the
villages were randomly selected. For proximate analyses of samples, feedstuffs were homogenized by
grinder. Dry matter, crude ash, ether extract and crude fiber content of samples were determined by
AOAC method (1995) and crude protein was determined by Kkjeltec Analysis Foss 2300. Neutral
detergent fiber (NDF) and acid detergent fiber (ADF) contents of samples were determined by Foss
Tecator instrument. Descriptive statistics parameters were calculated by mean procedure of SAS (2000).
The paired and non-paired t test were used to compare means of recent research and the data of Guilan,
Kordestan and Kermansh provinces and NRC data.

Results and discussion: The results showed that mean of dry matter (DM) content of barley grain, wheat
grain and wheat bran were 925.5+ 2.88, 909.32+ 6.56 and 915.0 + 9.31 g/kg, and mean crude protein
(CP) concentrations were 137.3+ 14.52, 129.6+ 10.67 and 178.9 + 11.86 g/kg of dry matter, respectively,
that differed significantly with the NRC (1994) data (P<0.01). The range of crude protein of wheat grain
was 114.9 to 158.5 g/kg and the range of crude ash 14.2 to 29.8. The nitrogen free extract (NFE) and
non-fibrous carbohydrate (NFC) content of wheat grain were determined 806.1 and 667.4 g/kg. The
differences of NFE and NFC was 138.7 g/kg that relate to Structural carbohydrate in NFE section. Ether
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extract (EE) content of wheat bran was 43.7 + 3.48 g/kg that showed no significant difference with NRC
(1994) data, but EE content of barley and wheat grain were 20.3+ 1.08 and 21.1 £ 0.48 g/kg, respectively
and showed a significant difference with NRC (1994) data (P<0.01). Crude protein and crude ash content
of east Azerbaijan barley grain was 34 g/kg higher than Kermanshah barley grain and 7.8 g/kg lower
than Kermanshah barley grain, respectively. The mean value of dry matter, crude protein, ether extract,
ADF and NDF of east Azerbaijan barley grain had significant difference with NRC data (P<0.01).
Because of the higher kernel to hull ratio in east Azerbaijan barley grain, crude protein content of barley
grain was 13.3 g/kg higher than NRC data. Calcium content of barley grain, wheat grain and wheat bran
were 1.4 £ 0.3, 3.3+ 0.67 and 1.46 + 0.35 g/kg of dry matter and differences were significant except in
wheat bran (P<0.01). Differences in mineral contents of feedstuffs used in this research can be due to
differences in genotype, chemical and physical properties of soil, climate and weather condition and
stage of growth. The hemicellulose content of barley grain in comparison of wheat grain is 58.3 g/kg
higher, but the ratio of hemicellulose to ADF in barley grain is lower than wheat grain being the main
reason is higher level of cellulose and lignin in barley grain in comparison to wheat grain (Azizzi 1996,
Fazaeli 1992 and McDowell 1992).

Conclusion: Due to significant differences in chemical compositions and mineral contents of feedstuffs
in East Azerbaijan province with the NRC (1994) data, we suggest using local data of nutrient
composition of feed sources for balanced diet formulation.

Key words: East Azerbaijan province, nutrient composition, barley grain, wheat grain, wheat bran



