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The objective of this study was 

to evaluate the impact of sup-

plemental distillers dried 

grains with solubles (DDGS) 

on subsequent carcass charac-

teristics and meat quality of 

heifers grazing Northern Plains 

rangelands. Supplementing 

DDGS to growing heifers dur-

ing grazing did not impact car-

cass characteristics. However, 

taste panelists found steaks 

from supplemented heifers to 

have an increased tenderness, 

compared with steaks from 

nonsupplemented heifers.  

 
 

Summary 

A total of 82 yearling spayed 

heifers (initial body weight 

[BW]: 702.9 ± 8.8 pounds) 

were allotted to one of two 

supplementation treatments 

during the grazing season. 

Heifers were assigned random-

ly to one of six pastures, with 

each pasture randomly assigned 

to one of two treatments: 1)  

0 percent supplementation 

(CONT) or 2) 0.6 percent of 

BW supplementation of DDGS 

(SUP). After a 70-day grazing 

season, heifers were placed into 

feedlot pens for a 109-day fin-

ishing study.  

 

Heifers were harvested at a 

commercial abattoir, where 

carcass characteristics, U.S.  

Department of Agriculture 

yield grade and quality grade 

were evaluated by trained per-

sonnel. Strip loins were re-

moved and transported back to 

North Dakota State University 

for Warner Bratzler shear force 

(WBSF), retail display shelf 

life and taste panels.  

 

Rib-eye area, 12th-rib fat 

thickness, and kidney, pelvic 

and heart (KPH) fat did not dif-

fer (P ≥ 0.50) between treat-

ments. No differences were 

found between treatments (P ≥ 

0.24) in yield grade or marbling 

(Small
0
 = 400). Results from 

WBSF indicated that steaks 

from supplemented heifers 

tended (P = 0.06) to have in-

creased tenderness, as com-

pared with those from the con-

trol heifers (7.30 vs. 8.23 ± 

0.12 pound, respectively). 

 

 

Supplementation during graz-

ing significantly increased meat 

color (L*: 100 = white, 0 = 

black) as compared with no 

supplement (P = 0.01). Results 

from the trained panel indicated 

that steaks from supplemented 

heifers were significantly more 

tender (P = 0.02) than those 

from the control heifers (5.87 

vs. 5.51 ± 0.11; 8-point hedonic 

scale). Supplementation of 

DDGS during grazing did not 

impact carcass characteristics 

but did improve tenderness and 

steak sensory attributes.  
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Introduction 

Distillers dried grains with sol-

ubles (DDGS) are used not on-

ly as a supplemental form of 

energy and protein in grazing 

animals, but also as a compo-

nent in beef finishing rations. 

Utilization of DDGS has shown 

to increase animal performance 

and be economically viable in 

some markets (Morris et al., 

2006; MacDonald et al., 2007). 

However, more research is 

needed on the impacts that 

supplemental DDGS during 

grazing has on finishing per-

formance and meat quality. 

Beef consumers want high-

quality meat products, which 

should make quality one of  

the main focuses in the beef 

industry.  

 

Inclusion of DDGS in beef  

finishing rations increases the 

formation of polyunsaturated 

fatty acids in meat, which leads 

to a faster oxidation, or reduced 

a* (muscle redness) during  

retail shelf life (Depenbusch  

et al., 2009; Gill et al., 2008). 

Zerby et al. (1999) correlated 

a* values to consumer ac-

ceptance of the product with 

increased a* values, leading to 

increased consumer acceptance. 

A consumer is more likely to 

buy a meat product that is 

bright cherry red (increased a*) 

versus a meat product that is 

discolored and brown (de-

creased a*). 

 

Research is needed to evaluate 

supplementation during grazing 

on the comprehensive impacts 

throughout the entire manage-

ment system. This study evalu-

ates the impact of DDGS pro-

vided to growing heifers graz-

ing Northern Plains rangelands 

on subsequent carcass charac-

teristics and meat quality.  

 

Procedures 

Procedures were approved by 

the North Dakota State Univer-

sity Animal Care and Use 

Committee prior to initiation of 

study. Procedures using human 

subjects for sensory panel were 

approved by the North Dakota 

State University Institutional 

Review Board before initiation 

of the panel. 

 

A total of 82 yearling spayed 

heifers (initial body weight 

[BW]: 702.9 ± 8.8 pounds) 

were allotted to one of two 

supplementation treatments 

during the grazing season. 

Heifers were assigned random-

ly to one of six pastures, with 

each pasture randomly assigned 

to one of two treatments:  

1) 0 percent supplementation 

(CONT) or 2) 0.6 percent of 

BW supplementation of DDGS 

(SUP). After a 70-day grazing 

season, heifers were placed into 

a feedlot pens for a 109-day 

finishing study. All heifers  

received the same conventional 

corn-based finishing diet con-

taining no DDGS.  

 

Results and Discussion 

No differences were found  

between treatments (Table 1) in 

hot carcass weight (HCW) (P = 

0.47). Rib-eye area, 12th-rib fat 

thickness and KPH were not 

different (P ≥ 0.50) between 

treatments; therefore, no differ-

ences (P ≥ 0.30) were observed 

for yield grade. Marbling was 

similar (P = 0.24) between SUP 

and CONT treatments (514 vs. 

470 ± 22.3, respectively; 

Small
0
 = 400). Klopfenstein et 

al. (2008) performed a meta-

analysis and found marbling 

would decrease linearly in  

cattle fed DDGS at concentra-

tions ranging from 0 to 40 per-

cent of their dietary DM.  

 

 
 

Warner-Bratzler shear force 

from heifers fed supplemental 

DDGS during grazing tended 

(P = 0.07, Table 2) to be more 

tender than steaks from heifers 

fed no supplemental DDGS 

(7.30 vs. 8.23 pounds, respec-

tively). Differences for WBSF 

may come from the slight in-

crease in the marbling scores 

exhibited by the SUP treat-

ment. However, Leupp et al. 

(2009) fed steers 0:0, 30:0, 

0:30 or 30:30 DDGS (percent-  
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age fed during growing and 

finishing periods, respectively) 

and found no difference in 

WBSF.  

 

For retail shelf life display, no 

differences were found between 

SUP and CONT treatments for 

a* (P ≥ 0.47) or b* (P ≥ 0.11) 

color values. Steaks from the 

SUP treatment had a significant 

increase in L* (P = 0.01) 

when compared with steaks 

from the CONT treatment. 

Leupp et al. (2009) reported 

reduced L* color values re-

gardless of growing or finish-

ing period with 30 percent 

DDGS inclusion when com-

pared with feeding dry-rolled 

corn. Differences reported for 

L* between the current study 

and Leupp et al. (2009) may be 

due to different packaging 

methods. Steaks rated by the 

trained panel indicated no dif-

ferences (P ≥ 0.20) in juiciness 

or flavor between treatments. 

However, panelists rated steaks 

from heifers supplemented with 

DDGS during grazing as more 

tender (P = 0.02) than steaks 

from non-supplemented heifers 

(5.87 vs. 5.51 ± 0.10; 8-point 

hedonic scale).  

 

Results indicate that supple-

menting distillers dried grains 

with solubles during grazing 

had some comprehensive im-

pacts on meat quality. Supple-

menting DDGS does not im-

pact carcass characteristics or 

retail shelf life display but pos-

sibly could improve tenderness.  
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Table 1. Effect of distillers dried grains with solubles (DDGS) supplementation to grazing heifers on northern Great 

Plains on subsequent carcass characteristics.
1
 

 Treatment
2 

  

Item CON SUP SEM
3 

P- value 

HCW, pound 734 747 9.66 0.47 

Rib-eye area, in
2 

 12.7  12.5 0.19 0.50 

12th rib back fat, in  0.48  0.50 0.02 0.57 

Marbling score
4 

470 514 22.3 0.24 

KPH, %  1.85  1.85 0.08 0.99 

Quality grade
5 

 10.2  10.6 0.25 0.28 

Yield grade  2.8  3.0 0.10 0.30 

Dress, %  58.7  58.3 0.33 0.52 
 

1 
Means presented are least squares means. 

2 
CONT = 0 percent DDGS supplementation; SUP = 0.6 percent of BW DDGS supplementation. 

3 
n=3. 

4 
Marbling score based on 400 = Small

00
. 

5 
Quality grade based on Low Choice (Ch

-
) = 10, High Prime (Pr

+
) = 15. 
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Table 2. Effect of distillers dried grains with solubles (DDGS) supplementation to grazing heifers on Northern Great 

Plains on steak shear force, color analysis and sensory characteristics.
1
 

 Treatment
2   

Item CON SUP SEM
3 

P- value 

Steaks, n 41 41 ---  

Shear force, pound
 

8.23 7.30 0.12 0.07 

Color
4 

    

 L* 45.51 56.52 0.27 0.01 

 a*
 

21.59 21.48 0.11 0.47 

 b* 9.41 9.30 0.05 0.11 

Sensory characteristics
5
     

 Tenderness 5.51 5.87 0.11 0.02 

 Juiciness 5.51 5.64 0.07 0.20 

 Flavor 5.41 5.44 0.05 0.70 
 

1 
Means presented are least squares means. 

2 
CONT = 0 percent DDGS supplementation; SUP = 0.6 percent of BW DDGS supplementation. 

3 
n=3. 

4 
L* = white to black (100 = white, 0 = black); a* = red to green (35 = red, -35 = green) b* = yellow to blue (35 = yellow,  

         -35 = blue). 
5 
Tenderness (8 = extremely tender, 1 = extremely tough); juiciness (8 = extremely juicy, 1 = extremely dry); flavor (8= ex-

tremely flavorful, 1 = extremely bland). 
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