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ABSTRACT

The present study was conducted to investigate the effect of different levels of alkaline treated feather meal and dried corn
steep liquor on the performance of broiler chickens. A total of 720 one-day-old broiler chicks were randomly distributed into
six experimental groups in a simple randomized experimental design (each experimental group had six replicates; 20 birds
per each). Experimental groups contained: 1: Feed without dried corn steep liquor (DCSL) and alkaline treated feather meal
(ATFM), 2: 4% DCSL and 3.29% ATFM, 3: 5.5% DCSL and 2.47% ATFM, 4: 7% DCSL and 1.65% ATFM, 5: 8.5%
DCSL and 0.82% ATFM, 6: 10% DCSL. The results showed that experimental treatments could not affect feed intake,
weight gain and feed conversion ratio (P> 0.05). The average production cost per kilogram of live weight at 11-24 days did
not show a significant difference (P>0.05). The highest average production cost per kilogram of live weight in the grower
period (25-42 days) and the whole experimental period (11-42 days) was related to the control group (P<0.05). The use of
different levels of alkaline treated feather meal and dried corn steep liquor had a significant effect on the percentage of crude
fat and lipid oxidation of meat (P<0.05). According to the results, it can be concluded that partially substitution of soybean
meal with alkaline treated feather meal and dried corn steep liquor can be done without any negative effects on performance
and it reduces production costs.
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Table 1. The ingredients and nutrients composition of experimental diets

Stater Grower Finisher

Treat Starter 1 2 3 4 5 6 1 2 3 4 5 6
Ingredients %
Corn 48.49 51.75 5620 5509 5397 5272 5151 5677  61.19  60.13 5859 5777  56.53
Soybean meal (43.8% CP) 43.79 39.88 29.58 29.79 30.00 30.25 3045 3450 24.18 2439 2461 2483 25.06
Feather meal (72.07% CP) 0 0 3.29 2.47 1.65 0.82 0 0 3.29 2.47 1.65 0.82 0
DCSL (39.60% CP) 0 0 4 5.5 7 8.5 10 0 4 55 7 8.5 10
Soybean Oil 32 4.16 2.90 3.06 3.22 3.42 3.62 4.84 3.59 3.74 391 4.11 4.31
CaCOs 1.31 1.04 0.96 1.01 1.06 1.04 1.02 0.97 0.95 0.99 0.99 0.97 0.95
DCP 1.99 1.76 1.70 1.74 1.76 1.79 1.82 1.57 1.51 1.54 1.57 1.59 1.62
“Vitamin premix 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25
“*Mineral Premix 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25
DL-Methionine 0.20 0.31 0.26 0.25 0.23 0.22 0.21 0.28 0.23 0.22 0.20 0.19 0.18
L-Lysine 0.13 0.06 0.26 0.35 0.24 0.34 0.34 0.08 0.37 0.36 0.36 0.36 0.35
L-Threonine 0.06 0.03 0 0 0 0 0 0.01 0 0 0 0 0
Common salt 0.51 0.51 0.075 0.17 0.27 0.30 0.32 0.37 0.07 0.14 0.15 0.16 0.18
NaHCO; 0 0.10 0 0 0 0 0 0.10 0 0 0.09 0.20 0.31
CaCl, 0 0 0.18 0.003 0 0 0 0 0.11 0.01 0 0 0
Analysis
AME(kcal/kg) 3000 3100 3100 3100 3100 3100 3100 3200 3200 3200 3200 3200 3200
CP, % 23 21.5 21.5 21.5 21.5 21.5 21.5 19.50 19.50 19.50 19.50 19.50  19.50
Lys, % 1.44 1.29 1.29 1.29 1.29 1.29 1.29 1.16 1.16 1.16 1.16 1.16 1.16
Met, % 0.56 0.64 0.67 0.64 0.65 0.66 0.67 0.59 0.62 0.61 0.59 0.58 0.56
Met+Cys, % 0.73 0.99 0.99 0.99 0.99 0.99 0.99 0.91 0.91 0.91 0.91 0.91 0.92
Thr, % 0.97 0.88 1.27 1.05 1.13 1.20 1.27 0.78 0.90 0.97 1.04 1.12 1.19
Calcium, % 0.96 0.87 0.87 0.87 0.87 0.87 0.87 0.79 0.79 0.79 0.79 0.79 0.79
Phosphorus, % 0.48 0.44 0.44 0.44 0.44 0.44 0.44 0.40 0.40 0.40 0.40 0.40 0.40
Sodium, % 0.23 0.23 0.33 0.50 0.45 0.39 0.33 0.20 0.23 0.22 0.21 0.20 0.20
Chlorine, % 0.42 0.35 0.34 0.28 0.30 0.32 0.34 0.27 0.23 0.23 0.23 0.24 0.26
DCAB (meq/kg) 230 220 220 220 220 220 220 210 210 210 210 210 210
Cost (Toman) 3783 3674 3396 3396 3357 3414 3436 3475 3200 3197 3217 3242 3264
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* per kg of Vitamin premix: Vitamin A (retinol), 3600000 IU; Vitamin D3 (cholecalciferol), 800000 IU; Vitamin E (dl-a- tocopheryl acetate), 14400
mg; Vitamin K3 (menadione), 800 mg; Vitamin Bl , 710 mg; Vitamin B2 , 2640 mg; Vitamin B6 (pyridoxine), 1176 mg; Vitamin B12
(cyanocobalamin), 6 mg; Vitamin B3 (niacin), 11880 mg; Vitamin B5 (pantothenic acid), 3920 mg; Biotin, 72 mg; Vitamin B9 (folic acid), 400 mg;
Choline chloride: 100000 mg

** per kg of Mineral premix: Mn (manganese sulfate), 39680 mg; Se (sodium selenite) 80 mg; lodine (calcium iodate) 397 mg; Cu (copper sulfate)
4000 mg; Fe (iron sulfate) 20000 mg; Zn, 33880 mg (zinc sulfate); Choline chloride: 100000 mg.
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Table 2. Chemical Composition of Dried Corn Steep Liqour

AMER, (kcal/kg)' 2750  Threonine, %’ 5.34
Crude protein, % 39.60 Calcium, % 0.17
Lysine, % 0.60  Phosphorus, % 0.10
Met, %’ 0.60  Sodium, % 0.22
Potassium, % 2.95 Chlorine, % 0.50
DCAB, (meq/kg) 330.6  Crude fiber, % 0.24

0 > u}u] 5 95 Jols :DCAB
1. The AME value adopted from Cornelius et al. (1977), other values adopted from Chovatiya et al., 2010 and Waldroup & Rutherford, (1971)
DCAB: Dietary cation anion balance
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Table 3. Chemical Composition of Alkaline Treated Feather Meal

AMER, (kcal/kg)' 2686 Threonine, % 1.98
Crude protein, % 72.07 Calcium, % 0.20
Lysine, % 1.03 Phosphorus, % 0.70
Met, % 0.43 Sodium, % 5.13
Potassium, % 0.25 Chlorine, % 0.40
DCAB, (meq/kg) 2195.34 Ether extract, % 2.5

DCAB: Dietary cation anion balance 0 > Q%fl 5 0358 Jols DCAB
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Table 4. Effect of experimental treatments on feed intake, body weight gain, feed conversion ratio and feed cost per

kg of live weight
Age(day)

11-24 25-42 1142 11-24 25-42 1142 11-24 2542 11-42 11-24 2542 11-42
Treat Feed intake (g) Body weight gain (g) Feed conversion ratio Feed cost per kg of live weight (Toman)
1 1182.6 2572.8 37554 822.0 1219.9 2041.9 1.44 2.12 1.84 5290 7379* 6522°
2 1211.6 2552.5 3764.1 800.0 1236.6 2036.6 1.52 2.07 1.97 5148 6612° 6035°
3 1261.5 2625.5 3887.2 843.8 12264 2070.2 1.50 2.14 1.88 5088 6852° 6128°
4 1226.9 2562.5 3789.4 8234 1241.1 2064.6 1.49 2.07 1.84 5009 6666° 5997°
5 1204.6 25332 3737.8 780.3 1270.6 2050.9 1.55 2.00 1.82 5285 6473° 6010°
6 1212.0 2600.2 38122 843.1 13014 21445 1.44 2.00 1.78 4940 6531° 5903°

SEM 21.9 414 57.6 17.0 34.1 40.0 0.03 0.05 0.04 100 153 89
p-Value 0.237 0.660 0.509 0.090 0.545 0.446 0.084 0.154 0.053 0.100 0.003 0.001

(P<+[+0) W5 ls ()l gre Dglds gt o 50 Dglaie By > b sl 1Sl sabe

S CBEOT 5 a0 5 03 Olaws g 0y )
EINERULI LU EYVIVA V) R PRI RUF WESYA g FRSVESR
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it cals ol 5209 INFD 9 355 Ol 7Y Loy oF
el B0l j0e Lo IAY 9 )8 Gluns TAID b oy :0
S SO 3 35 e 5 058 Claws TV e Lo

(k) o O3s IR (Qlegs) SThyss ai s X (kg) (2 rae Sl)s5) igolaidl asls
abc: Means within a column with different letters differ significantly (P < 0.05).

1: Feed without dried corn steep liquor and alkaline treated feather meal

2: Feed with 4% dried corn steep liquor and 3.29% alkaline treated feather meal
3: Feed with 5.5% dried corn steep liquor and 2.47% alkaline treated feather meal
4: Feed with 7% dried corn steep liquor and 1.65% alkaline treated feather meal
5: Feed with 8.5% dried corn steep liquor and 0.82% alkaline treated feather meal

6: Feed with 10% dried corn steep liquor

Economic Factor: (Feed intake (kg) x Feed price (Toman)) / Body weight gain (kg)

diged ol 27 e p 1055 Gloazez oz 0 St 08 Slars 5 LB SISO jos siledeSe S0 Jyo
LMl 5 engS 0 GlownST 5T slaas s § cusS
Table 5. Effect of experimetal treatments on meat crud fat and anti-oxidation indeces

EE Meat MDA Plasma MDA DPPH Vit A GPX FRAP
Treat % umol/ml umol/ml % Reduction pg/dl U/l umol/l
1 13.04° 0.640° 0.151° 53.344° 8.709° 198.512° 273.910™
2 12.35° 0.704* 0.125b° 89.018* 10.008™ 179.807¢ 184.580°
3 12.14* 0.656" 0.128b° 57.034° 8.826° 187.167b° 247.160°
4 9.99° 0.564" 0.136° 62.887° 9.894% 252.360° 247.690
5 10.42° 0.409° 0.122° 84.103* 13.019° 250.257° 204.480°
6 9.51° 0.699° 0.151* 17.527°¢ 11.443%® 179.807° 294.330°
SEM 0.34 0.061 0.004 3.335 1.29 5.737 12.912
p-Value 0.001 0.044 0.0004 <0.0001 0.012 <0.0001 <0.0001
gllagsz)ll\/leans within a column with different letters differ significantly (P < W oyl e Slds gt a4 Solite By L slacnSile abe
1: Feed without dried corn steep liquor and alkaline treated feather meal (P<+/+ D)

2: 4% dried corn steep liquor and 3.29% alkaline treated feather meal
3:5.5% dried corn steep liquor and 2.47% alkaline treated feather meal
4: 7% dried corn steep liquor and 1.65% alkaline treated feather meal
5: 8.5% dried corn steep liquor and 0.82% alkaline treated feather meal
6: 10% dried corn steep liquor

EE: Ether Extract

MDA ca: Meat Malondialdehyde

MDA,s: Plasma Malondialdehyde

DPPH: Diphenylpicrylhydrazyl

Vit A: Vitamin A

GPX: Glutathioneperoxidase

FRAP: Ferric Reducing Ability of Plasma
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