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Table 1. Ingredients of experimental Diets (% DM)

el
Treatments oo (S5
r;ljfgﬂl.w 4,3 VYo Y:lijﬂLﬂ a3 Ve ' als Ingredients
125°C 115°C Control
&l
28.41 28.41 28.41 T
Barley grain
21.3 213 213 e
Alfalfa
' Il wlsas
. - 28.41 e ey
Whole cottonseed
ra 5 i PHEYRH
. 28.41 - S22l e oy
Processed cottonseed
28.41 ) ) T duua.; wldasy
Processed cottonseed
(‘Jv.g 5\5
21.3 21.3 21.3
Wheat straw
S
0.07 0.07 0.07
Salt
0.07 0.07 0.07 EaaCadl
Sodium bicarbonate
(.Mls ol
0.36 0.36 0.36 A o
Calcium carbonate
# Sdme— sl
0.07 0.07 0.07 s oS

Mineral- vitamin permix

Ay en el o S e Y o S ke Ve oS e Ve s oS e ARV (T S e 00 (5 £ 5 L QY (ol p S S a
E poly Jdl oo amlseee 5D iy Ll sty Qe e A aln s Ml o
* Each kg contains: 99.2 mg Mn, 50 mg Fe, 84.70 mg Zn, 10 mg Cu, 1 mg I, 0.2 mg Se, 9000 1U vit A, 9000 IU

vit D and 9000 IU vit E

o3 YVAS tpl Gl oss /9 5ad oy /1 1S o ss MV 26 531 o slae o ys WW/EY ol iy tlae s b oS 5

(ﬁ)lcs PRI COR 1IN tpd plte B (6551 (Ao TUVO tgind oy 5 53 Jglomall Ul e pn £0/80 1 250 0y 5 5o Jslomel LI
Chemical composition of diets: CP: 13.42%, EE: 8.15%, Ca: 0.39%, P: 0.36%, CF: 21.90%, NDF: 40.90%, ADF:

26.75%, ME: 2.58 Mcal/kg
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Table 2. Effect of heat processing on chemical composition of cottonseed (%DM)

o ol .

L Treatments Cdeo
oSNk bljfvgil..ﬂ a5 \Yo JI;J:_}L,, a3 \\0 dals Trait
SEM 125° 115° Contro

it asle
1.22 93.62 96.65 96.37 :
Dry matter
M osle
0.16 95.67 95.99 95.92 3_ :
Organic matter
SLS
0.16 432 4.0+ 4.08 s
Ash
s
0.41 21.29 21.11 20.86 fFosmin
Crude protein
1o las
0.75 22.75 23.25 21.50 S
Ether extract
5 ey pd RN
8.89 52.00 60.50 58.00 G o 52 sl S

Neutral detergent fiber
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Table 3. Effect of heat processing on different degradability parameters and effective degradability of
cottonseed dry matter

(Ao 3) it osle J3e (6 pdias o0

EDMD (%) s Ep b e S G e e
(Cola)s Ao 3) 5508 ooy 53 (sl (1os9) (em) e
At outflow rate (%/h) ¢ () b (%) 2 (%)
8 5 2
48.86° 51.17° 54.25° 0.161° 24.30° 32.64° el
Control
15 sl
47.02° 49.90° 53.95° 0.126" 27.58" 30.15 Al 22110
115°C
13 sl 'Y
44.16" 47.50° 52.43° 0.107° 30.58° 26.67° S AL e 1T
125°C
Sk e ol
0.53 0.44 0.29 0.01 0.66 1.05 R
SEM
\ .
0.0023 0.0031 0.0084 0.0006 0.0016 0.0024 S g
P-value

(P < /00) dyls Sls pme Ml U b ool Bl 3l wlie b g Loslael O gz e o

Means in a column with different superscripts are significantly different (P<0.05)
a: washout fraction, b: potentially degradable fraction, c: degradation rate of b fraction, EDMD: effective

degradability of dry matter
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Table 4. Effect of heat processing on different degradability parameters and effective degradability of

cottonseed crude protein
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Means in a column with different superscripts are significantly different (P<0.05)
a: washout fraction, b: potentially degradable fraction, c: degradation rate of b fraction, ECPD: effective

degradability of crude protein
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Table 5. Effects of heat processing on dry matter and organic matter digestibility, pH and fermentation
parameters of cottonseed
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Table 6. Effect of heat processing of cotton seed on performance traits of Dalagh lambs
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Table 7. Effect of heat processing on blood parameters and hepatic enzymes of Dalagh lambs
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Abstract

Background and objectives: High producing ruminants require a significant amount of rumen
escape protein. Researches have reported a correlation between increased yield and decreased
ruminal degradation of crude protein (CP). Cottonseed is a common feedstuff for ruminants due
to its high fiber, energy and protein. But the CP degradability of this ingredient is relatively high
in the rumen. Several feed processing methods have been developed to decrease ruminal CP
degradation such as heat treatment. The aim of this study was to investigate the effect of heat
treatment on chemical composition and rumen degradation kinetics of dry matter (DM) and CP
of cottonseed and its effect on Dalagh lambs growth performance.

Materials and methods: The cottonseed used in this study was processed for 15 minutes at
temperatures of 115 and 125 °C. After processing, dry matter (DM), ash and organic matter
(OM), ether extract (EE), crude protein (CP) and neutral detergent fiber (NDF) were determined
according to standard procedures. Degradability trial of DM and CP was done by nylon bag
technique using three rumen fistulated male Dalagh sheep. In vitro digestibility and
fermentation parameters were determined with batch culture method. Performance trial was
performed for 56 days using 18 six- month old Dalagh sheep with a mean weight of 34.75 +
22.69 kg. The lambs were divided into three equal groups and each group received one of the
diets contained unprocessed cottonseed and heat processed cottonseed at temperatures of 115
and 125 °C. The diets were isocaloric and isonitrogenous. Performance traits including weight
gain, feed intake and feed conversion ratio were measured. At the end of experiment, blood
samples were taken from sheep to determine the osmotic fragility of red blood cells, blood
parameters and hepatic enzymes. Statistical analysis of data of this experiment was performed
using SAS (9.1) software and GLM procedure.

Results: Processing had no effect on chemical composition of cottonseed (P < 0.05). Washout
fraction, degradation rate of b fraction and effective degradability of DM and CP decreased by
heat processing (P < 0.05). The effect of 125 °C on reducing degradability was greater than that
of 115 °C. So that effective degradability of CP at rumen out flow rates of 2, 5 and 8 percent/h
reduced from 84.88, 79.26 and 75.15 percent in control to 83.26, 75.79 and 70.81 percent and
82.32, 73.34 and 67.63 percent in samples processed with 115 and 125 °C, respectively. Heat
treatment had no effect on in vitro digestibility of dry matter and organic matter, partitioning
factor, microbial mass production and its efficiency (P > 0.05). But gas yield was decreased (P
< 0.05) by 125 °C heat treatment (40.76 ml) compared to control (47.02). Heat processing had
no effect on performance traits of animals (P > 0.05). However, the daily weight gain in sheep
fed heat treated cottonseed was significantly higher than control. Heat treated cottonseed
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nutrition had no effect on osmotic fragility of red blood cells, blood metabolites and hepatic
enzymes.

Conclusion: The results of this study showed that although processing with temperatures of 115
and 125 °C for 15 minutes reduced the effective degradability of cottonseed in the rumen, but
had no effect on blood parameters and performance of lambs. Further research is needed to
determine the optimum temperature and duration of application to improve the nutritional value
of cotton seed.

Keywords: Cottonseed, Dalagh lambs, Heat processing, Performance, Ruminal degradation
kinetics
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