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Table 1- The effect of various surfactants of steam-flacking corn grain on ruminal, post ruminal and total tract digestibility of
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1- (1) steam-flaking of corn grain, (2) steam-flaking of corn grain treated with extract of Laurus nobilis, (3) steam-flaking of
corn grain treated with Tween80, (4) steam flaking of corn grain treated with sodium dodecyl sulfate, (4) steam flaking of corn
grain treated with Alum. 2- Means with different superscript letters in each row indicate significant different (P<0.05).
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Abstract

Introduction: One of the primary energy sources in the diets of dairy cows is corn grain. Cereal starch
digestibility in ruminants is improved by an average of 10% through the application of heat, moisture and
pressure during the steam flaking process. Surfactants (surface-active agents) with foam-forming properties
can increase water penetration and, consequently, the digestibility of processed grain. The most significant
physicochemical property of surfactants is their ability to reduce surface tension. Low surface tension in
rumen fluid may expedite digestibility. The aim of the present study is to investigate the effect of adding
different types of surfactants during steaming in the flaking process on the digestibility of nutrients in corn
grains.

Materials and Methods: Experimental treatments were: (1) steam-flaking of corn grain, (2) steam-flaking
of corn grain treated with extract of Laurus nobilis, (3) steam-flaking of corn grain treated with Tween80,
(4) steam flaking of corn grain treated with sodium dodecyl sulfate, (5) steam flaking of corn grain treated
with alum. All surfactants were mixed with the grains during steaming. The in situ mobile nylon bag
technique was used to determine ruminal, post-ruminal, and total tract DM, CP, and starch digestibility.

Results and Discussion: Processed corn grain using surfactants had an influence on ruminal, post-ruminal,
and total tract digestibility of nutrients (P< 0.05). The highest ruminal, post-ruminal, and total tract
digestibility of dry matter (DM) was seen in steam flaking of corn grain treated with sodium dodecyl sulfate,
and the lowest was observed for steam-flaking of corn grain. Using an extract of Laurus nobilis to process
corn grain caused an increase in ruminal digestibility of crude protein (CP, 0.341). The highest post-ruminal
and total tract digestibility of CP (0.823 and 0.858, respectively), and, ruminal and post-ruminal digestibility
of starch (0.755 and 0.978, respectively) was observed in steam flaking of corn grain treated with sodium
dodecyl sulfate.
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Conclusion: Results showed that addition of surfactants during steaming in corn grain and then flaking
affected nutrients digestibility. Steam flaking of corn grain treated with sodium dodecyl sulfate, expect
ruminal digestibility of CP, had the highest ruminal, post-ruminal and total tract digestibility of nutrients.

Keywords: Corn grain, Digestibility, Steam flaking, Surfactant.
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