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Abstract
Corn grain represents the most important energy source in ruminant diets. The chemical structure of starch granules and their interactions with the proteins in the endosperm fraction affects the speed and amount of rumen fermentation and in particular can increase starch utilization in corn by grain processing. The mechanical, heat and moisture processes of corn grain have been discussed comprehensively in the literature. Super-conditioning is a new conditioning technology in grain processing that can provide the benefits such as more starch gelatinization and digestibility through the long-lasting treatment capacity, temperature controlling and perfect mixing of starch and gluten molecules in grain particles. The purpose of this study was to evaluate the effect of pre-grinding super-condition pelleting process in comparison with conventional processing methods on ruminal, intestinal and total track starch and protein digestibility of corn. An Iranian corn variety (single crass 702) was processed by 1) grinding (G), 2) dry rolling (DR), 3) steam flaking (SF; moisture 20%, retention time 60 min, rolling temperature 105ᴼC) and 4) pre-grinding super-condition pelleting (PSCP; moisture 20%, retention time 6 min and conditioning temperature 95ᴼC). Two Holstein steers fitted with ruminal fistulae and T-shaped intestinal cannula were used. Data were analyzed by GLM procedure of SAS (P<0.05) using a completely randomized design with 6 replications for every treatment. Ruminal and total track digestibility of DM increased (P<0.05) in SF and PSCP than DR and G. But, intestinal DM digestibility in SF and DR was increased (P<0.05). The ruminal CP digestibility was not affected (P>0.05), but higher (P<0.05) intestinal CP digestibility was resulted in SF among processing methods. Also, the ruminal starch digestibility was the highest (P<0.05) in PSCP than other processing methods and followed by SF. Intestinal starch digestibility was lower (P<0.05) in PSCP and G than others. In Conclusion, PSCP can increase DM and starch digestibility in rumen and total track, but SF increases DM, CP and starch digestibility in intestine. 
Table
	Table1. Ruminal, intestinal and total track dry matter, protein and starch digestibility

	Digestibility (%)
	Applied methods 1
	SEM

	
	G
	DR
	SF
	PSCP
	

	DM 2
	
	
	
	
	

	Ruminal 
	38.43 b
	39.97 b
	51.44 a
	55.84 a
	1.692

	Intestinal
	67.12 b
	77.83 a
	79.14 a
	70.32 b
	1.354

	Total track
	81.26 b
	87.75 a
	89.40 a
	89.90 a
	0.921

	CP 3
	
	
	
	
	

	Ruminal 
	52.97
	53.22
	49.09
	55.83
	2.019

	Intestinal
	55.04 b
	54.57 b
	66.52 a
	60.46 b
	1.672

	Total track
	78.57 b
	80.60 b
	85.43 ab
	87.83 a
	1.246

	Starch
	
	
	
	
	

	Ruminal 
	39.50 d
	45.30 c
	56.49 b
	83.48 a
	3.576

	Intestinal
	94.55 b
	96.86 a
	97.90 a
	94.83 b
	0.457

	Total track
	96.73 b
	98.37 b
	99.08 a
	99.79 a
	0.550

	1G: Grinded corn; DR: Dry rolled corn; SF: Steam flaked corn; PSCP: Pre grinding super conditioning pelleted corn; 2 Dry Matter; 3 Crude Protein.
Means with different superscript letters in each row indicate significant different (P<0.05).
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