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Abstract: This experiment was conducted to evaluate the effect of exogenous enzyme (3 g kg-' DM), 
formaldehyde (30 and 60 g kg-' DM) and or sodium hydroxide (40 g kg-' DM) on in vitro gas production 
parameters of sunflower meals (25 and 165 g fat kg-' DM) were with gas production techmque and using 
fistulated sheep rumen fluid. Kinetics of gas production was fitted to an exponential model. Sodum hydroxide 
and enzyme treatments significantly increased gas production (B), Metabolizable Energy (ME), Organic Matter 
Digestibility (OMD), Net Energy Lactation @EL), ammonia-N (NH,-N) and Shod Chain Fatty Acid (SCFA) but 
formaldehyde decreased them. The lowest of gas production was estimated for low fat sunflower meal treated 
with 60 g formaldehydekg DM (75.9 mLl500 mg DM). There was significant dfference among samples for gas 
production rate Comtant (C). Sodum hydroxide treated high fat sunflower meal had the hghest of ME, OMD, 
NEL and SCFA (35.8 MJ kg-' DM, 207.5 g kg-' OM, 2.42 Mcal kg-' DM and 1.53 pmol L-I, respectively). 
Ammonia-N concentration of h g h  fat sunflower meal were the hghest (40.9 mgIl00 mL) The values of B, ME, 
OMD, NEL, NH,-N and SCFA for low fat sunflower meal was less than h g h  fat sunflower meal. The results 
showed it may be that gas production parameters of low fat and h g h  fat sunflower meal are influenced by 
exogenous enzyme, formaldehyde andNaOH. 
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INTRODUCTION 

Gas production technique used for assessing the 
digestible value of the m i n a n t  feeds. The gas 
production is basically by the fermentation of 
carbohydrates and protein can be fermented but is not the 
same as that of carbohydrates (Blu"mmel and Drskov, 
1993). Sunflower meal is used as supplemental protein in 
d a i ~ y  ratiom and is classified as highly degradable 
(Economides, 1998). Formaldehyde treatment that formed 
cross-lmks withproteim, make protein less degradable in 
the m e n  (Ashes et al., 1984). Sodum hydroxide (NaOH) 
treatment caused to reduce the degradation of protein in 
the m e n  and to dissolve hemicellulose, to hydrolyze 
ester bonds between lignin ( i e ,  fe~ulic and p-coumaric 
acids) and hemicellulose and to swell cellulose microfibrils 
and improve digestibility (Canale et al., 1992). Also, 
Euna et a1 (2006) repoded using of exogenous enzymes 
increase dgestibility 

The objective of current study was to determine 
in vitro gas production and estimated parameters of low 

fat (25 g kg-' DM) and high fat (165 g kg-' DM) 
sunflower meal, (LSM and HSM, respectively) as 
untreated and treated with exogenous enzyme, 
formaldehyde and or NaOH. 

MATERIALS AND METHODS 

Experimental samples: Two level of 30 and60 g kg-' DM 
of formaldehyde (37% solution of commercial grade 
formalin) was mixed with the sunflower meals (low and 
high fat) for 30 min and were tramferred imide sealed 
PVC bags and shaken for 5 min and kept for 5 days at 
room temperature. 

After 5 days treated meals were spread in thm layers 
(4 mm) on the plastic and were air-dried. Treating 
sunflower meals with 4% solution of NaOH (40 g kg-' 
DM) was done the same but samples were kept for 48 h. 
Also, 3 g kg-' DM exogenous enzyme used for 
processing sunflower meals. The enzyme mixture 
composition was Cellulase, Xylanase, Betaglucanase, 
Alpha amylase, Pectinase, Phytase, Protease and Lipase 
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