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COMPARATIVE FEEDING VALUE OF TALLOW VS YELLOW GREASE IN FINISHING DIETS FOR FEEDLOT CATTLE
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ABSTRACT: Ninety-six crossbreed steers (402 kg) were used in a 94-d feeding trial to evaluate the comparative feed value of tallow and yellow grease. The basal diet contained 74.4% steam-flaked corn and 5.0% supplemental fat. The trial was analyzed as a randomized complete block design. Feed intake was  greater (3%, P < .05) for tallow than for yellow grease supplemented diets. However, ADG, and feed efficiency were similar (P > .10). Feed intake and gain efficiency were consistent with BW and ADG (observed dietary NE was 99% of expected based on diet formulation). Steers fed tallow supplemented diets had greater KPH fat than steers fed yellow grease (3.05 vs 2.74%, P < .05). Otherwise, treatment effects on carcass characteristics were small (P > .10). We conclude that the acceptability (palatability) and nutritive value of  tallow and yellow grease fed to finishing cattle are similar, even at high levels of inclusion.
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Introduction

In a series of feeding trials comparing tallow (high degree of saturation) and yellow grease (lower degree of saturation), Brandt and Anderson (1990) observed similar and positive responses to both fat sources in their first trial. However, in their second, performance of steers receiving the yellow grease supplemented diets was less than that of tallow, and similar to that of the controls (non-supplemented steers). Lofgreen (1965) also noted similar responses in weight gain and feed intake for diets supplemented with yellow grease or cottonseed foots. Notwithstanding, growth performance was  poorer for tallow supplemented diets. Recently,  controversy has again arisen over the potential influence of unsaturate:saturate fatty acids ratio on the feeding value of supplemental fats. Many feeders are discounting yellow grease and paying the additional cost/ton to include tallow in the formulation. The objective of the this study was to compare the feeding value of yellow grease versus tallow in finishing diets for calf-fed feedlot steers.


Experimental Procedure
Ninety-six crossbreed steers (402 kg) were used in a 94-d feeding trial to evaluate the comparative feed value of yellow grease and tallow. Composition of experimental diets and fat sources are shown in Table 1. Steers were blocked by weight and randomly assigned, within weight groupings, to 16 pens equipped with automatic waterers and fence-line feed bunks. Diets were prepared at approximately weekly intervals and stored in plywood boxes located in front of each pen. Steers were fed twice daily, at approximately 110% of appetite. Hot carcass weights were obtained from all steers at time of slaughter. After the carcasses were chilled for 48 h the following measurements were obtained: 1) longissimus muscle area, taken by direct grid reading of the eye muscle at the 12th rib; 2) subcutaneous fat over the eye muscle at the 12 th rib taken at a location 3/4 the lateral length from the chine bone end; 3) kidney, pelvic and heart fat (KPH) as a percentage of carcass weight; and 4) marbling score (USDA, 1965). Energy gain (EG) was calculated by the equation EG = (.0493BW.75) ADG1.097, where EG is the daily energy deposited (megacalories/day) and BW is the mean of body weight (kilograms; NRC,1984). Maintenance energy expended (EM) was calculated by the equation: EM = .077 W.75 (Lofgreen and Garret, 1968). From the derived estimates for energy required for maintenance and gain, the NEm and ENg values of the diet were obtained by process of iteration to fit the relationship NEg = .877NEm + .410 (derived from NRC, 1984). In determining steer performance, initial and final weights were reduced 4% to account for digestive tract fill. The trial was analyzed as a randomized complete block design (Hicks, 1973). Pens means were used as experimental units.

Results and Discussion
Treatment effects on growth performance and NE value of the diet are shown in Table 2. Feed intake was slightly greater (3%, P < .05) for tallow than for yellow grease supplemented diets. However, ADG, feed conversion,  and dietary NE were not different (P > .10). Numerous studies have also failed to show differences in growth performance of cattle fed tallow versus greases (Robert and McKirdy, 1964; Lofgreen, 1965; Brandt and Anderson, 1990). In some cases growth performance has been poorer for steers fed tallow versus yellow grease (Huffman et al., 1992). In the case of Brandt  and Anderson (1990), growth performance responses to tallow and yellow grease were similar in their first trial. But in the second, steers fed yellow grease had poorer performance than those fed tallow. Differences between the two trials of Brandt and Anderson (1990) are particularly disconcerting because diets and sources of fats were similar. Additionally, the level of supplementation was low (3.5%).

Recent controversy has arisen over the potential influence of unsaturate:saturate fatty acid ratio on the feeding value of supplemental fats. Polyunsaturated fatty acids may have a more negative effect on cellulolytic bacteria (Maczulak et al., 1981; Ferlay et al., 1993). However, because cellulose plays a lesser role in diets for feedlot cattle, degree of saturation of fatty acids may be of lessor importance for feedlot cattle.

Zinn (1992) observed that the NE value of yellow grease was 10% greater than that of cottonseed oil soapstock. This difference corresponds closely with the difference in moisture, impurities, and unsaponifiables. Hence, the amount of impurities rather than type of fat, per se, may be the primary determinant of the energy value of fat for feedlot cattle.

Steers fed tallow had 11% more of KPH than steers fed yellow grease ( P < .05; Table 3). Treatment effects on other carcass characteristics were small (P > . 10).


Implications
The acceptability (palatability) and nutritive value of  tallow and yellow grease fed to finishing cattle are similar, even at high levels of inclusion.
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Table 1. Composition of basal diets fed to steers 

	
	Supplemental fat

	Item
	Yellow grease
	Tallow

	Ingredient composition, % (DM basis)a
	

	   Sudangrass hay
	6.00
	6.00

	   Alfalfa hay
	6.00
	6.00

	  Steam-flaked corn
	74.38
	74.38

	  Yellow grease b
	5.00
	

	  Tallowc
	
	5.00

	   Cane molasses
	5.00
	5.00

	   Limestone
	1.50
	1.50

	   Urea
	1.12
	1.12

	   Trace mineral saltd
	.40
	.40

	   Sodium bicarbonate
	.60
	.60

	Nutrient composition (DM basis)e

	   NE, Mcal/kg
	
	

	          Maintenance
	2.30
	2.30

	          Gain
	1.62
	1.62

	   Crude protein, %
	12.5
	12.5

	   Ether extract, %
	8.2
	8.2

	   Calcium, %
	.80
	.80

	   Phosphorus, %
	.25
	.25

	Unsaturate:saturate FA ratio 
	2.26
	.89

	b Fatty acids profile, % of total, myristate, 1.39; myristoleato, 0.24 palmitate; 19.26 palmitoleate, 2.53; stearate, 9.98; oleate, 48.21; linoleate, 16.80; linolenate, 1.25.

c Fatty acids profile,  % of total, myristate, 3.25; myristoleato, 0.93;  palmitate; 25.91;  palmitoleate, 3.65; stearate,18.04; oleate, 43.91; linoleate, 3.53; linolenate, 0.71

d Trace mineral salt contained: COSO4 , .068%; CuSO4, 1.04; FeSO4 , 3.57%; ZnO, 1.24%; MnSO4 , 1.07%; KI, .052%; and NaCl, 92.96%. 

e Based on tabular NE values for individual feed ingredients (NRC, 1984) with exception of supplemental fat wich was assigned NEm and NEg values of 6.03 and 4.79 respectively (NRC, 1996)

	


	Table 2. Influence of yellow grease versus tallow on performance of feedlot steers and NE value of the diet. 

	
	Supplemental fat  
	

	Item
	YG
	TL
	SD

	Days on test
	94
	94
	

	Pen replicates
	8
	8
	

	Live weight, kg a
	
	
	

	   Initial
	403.6
	400.8
	6.9

	   Final
	510.9
	509.7
	12.2

	Weight gain, kg/d
	1.17
	1.20
	.10

	DM Intake, kg/d b
	7.52
	7.72
	.17

	Gain/DM intake
	.153
	.154
	.00606

	DM intake/ gain
	6.48
	6.47
	.47

	Diet net energy, Mcal/kg
	
	
	

	   Maintenance 
	2.29
	2.27
	.13

	   Gain
	1.60
	1.58
	.11

	Observed/expected diet net energy
	
	
	

	   Maintenance
	.99
	.99
	.05

	    Gain
	.99
	.98
	.07

	a  Initial and final weights were reduced 4% to account          for digestive tract fill. 

b Treatments differ, P <.05 




	Table 3 . Influence of yellow grease versus tallow on carcass characteristics

	
	Supplemental fat 
	

	Item
	YG
	TL
	SD

	Pen replicates 
	8
	8
	

	Carcass weight, kg
	333.3
	333.9
	7.6

	Dressing percentage
	65.2
	65.5
	0.9

	Rib aye area, cm2 
	88.0
	86.7
	3.3

	Fat thickness, cm
	1.30
	1.47
	.26

	KPH, % ab 
	2.74
	3.05
	.18

	Marbling score, degreec
	4.02
	3.96
	.36

	Retail yield, %
	50.4
	49.7
	.91

	Preliminary yield grade
	3.4
	3.5
	0.2

	Liver abscess, %
	50
	0
	7.4

	a Kidney, pelvic and heart fat as a percentage of carcass          weight

b Treatments differ, P <.05 

c  Coded: Minimum slight= 3, minimum  small = 4 etc.


