
Longissimus muscle L* values were not different (P > 0.05)
among treatments.

Visual evaluations for color, firmness, or marbling of the
longissimus muscle did not differ (P > 0.05) among
treatments.

Ultimate pH was not different (P > 0.05) among treatments.

Most water-holding capacity traits including 24-h drip loss,
cooking loss, and total moisture loss, were not different 
(P > 0.05) among treatments.

Longissimus muscle from pigs fed 20% DDGS had higher 
purge loss than longissimus muscle from control pigs.

Warner-Bratlzer shear force values of cooked loin chops
were not affected (P > 0.05) by dietary treatment.

Traditionally, most DDGS in the U.S. has been fed to 
ruminants because of low protein quality, reduced amino acid 
digestibility, increased fiber, and lower DE and ME content 
compared to corn.  Variability in nutrient content and cost 
competitiveness relative to corn and soybean meal have also 
limited DDGS in swine diets in the Midwestern states of the 
U.S.  However, due to the increasing quantities of DDGS being 
produced and the potential improvement in nutritional value 
resulting from using newer technology and quality control, the 
application of DDGS in swine diets and its affects on pork 
muscle and fat quality needs to be evaluated.

The effect of dried distillers grain with
solubles (DDGS) in swine diets on pork 

muscle and fat quality.

Crossbred pigs (n = 112) were used to determine if adding 
increased amounts of dried distillers grain with solubles
(DDGS) to grow-finish diets affects pork muscle and fat 
quality.   Pigs (avg wt = 27 kg) were blocked by wt (low, 
medium, and high), sex and litter, and were randomly assigned 
to one of four dietary treatments (control, 10% DDGS, 20% 
DDGS, and 30% DDGS) in a five-phase grow-finish diet.  Pigs 
were harvested in two slaughter groups at a commercial 
packing plant when the average pen weight reached 133 kg.  
Approximately 24 h postmortem, 112 bellies were measured 
for belly thickness and belly firmness.  Fat samples were taken 
midway between the cranial and caudal ends of the belly at a 
point just dorsal of the scribe line and analyzed for iodine 
absorption number.  Vacuum-packaged boneless loin sections 
(n = 110) from the left side of carcasses were retrieved and 
stored (1ºC) for 11 d.  At 12 d postmortem, loins were weighed, 
removed from vacuum packages, allowed to drip for 
approximately 15 min, and reweighed to determine purge loss.  
Loins were then cut in half and ultimate pH of the longissimus
dorsi in the caudal end of the cranial loin section was 
measured.  A chop was removed from the caudal section of the 
loin and used for 24 h drip loss evaluation, Minolta L*, and 
subjective color, marbling, and firmness scores.  The 
remaining sections of the caudal and cranial end were frozen 
and two chops were later removed from each section for 
Warner-Bratzler shear force measurement.  Chops were 
weighed before and after cooking to determine cooking loss.  
Iodine number increased linearly (P < 0.05), and thus fat 
became more unsaturated, as the level of DDGS was increased 
in the diet.  Lower belly firmness scores indicated that bellies
from pigs that were fed 30% DDGS were softer (P < 0.05) than 
bellies from pigs fed 0 to 20% DDGS.  Based on multivariate 
curvilinear regression analysis, carcass fatness had a larger 
effect on belly firmness than did iodine number.  Longissimus 
muscle L* values were not different (P > 0.05) among dietary 
treatments.  Likewise, visual evaluations of the longissimus 
muscle did not differ between treatments for color, firmness, 
or marbling (P > 0.05).  Ultimate pH was not different (P > 
0.05) among treatments.  Most water-holding capacity traits, 
including 24-h drip loss, cooking loss, and total moisture loss, 
were not different (P > 0.05) among treatments.  However, 
differences were detected between 0% DDGS and 20% DDGS 
for 11-d purge loss (2.06% versus 2.84%, respectively, P < 
0.05).  Dietary treatment did not affect (P > 0.05) Warner-
Bratzler shear force values of cooked loin chops.  We found 
that inclusion of DDGS at levels up to 30% in swine diets had 
little to no effect on pork muscle quality.  Increasing levels of 
dietary DDGS resulted in an increasing degree of unsaturation
in pork fat, and pigs fed 30% DDGS had carcasses with softer 
bellies than pigs fed lower levels of DDGS.  Levels of DDGS 
should be limited to not exceed 20% in swine finishing diets if 
fat quality (bacon quality) is a concern.
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Introduction 

The objective of this study was to determine if adding 
increasing amounts of DDGS to grow-finish diets in a phase 
feeding program affects pork muscle quality (lean color, 
firmness, and water-holding capacity) and fat quality (iodine 
value and belly firmness). 

Objective

Results and Discussion
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Materials & Methods

Bellies (n = 112) were subjected to firmness test (L = flat length
and D = distance between two suspended ends). 
Firmness score = cos-1[(0.5(L2) – D2)/(0.5(L2))].

Fat sample taken midway between cranial and caudal ends
dorsal to scribe line and analyzed for iodine absorption number
by the Hanus method (AOAC, 1998). 

Vacuum packaged boneless loins were stored at 1°C for 11d.          
At 12 d loins were weighed, removed from packages, allowed 
to drip 15 min, and reweighed to determine purge loss (NPPC,  
2000).

Ultimate pH of the longissimus muscle was determined.

A longissimus muscle chop designated for 24 h drip loss, assessed
for color, marbling, and firmness standards, and L* color value 
(NPPC, 1999 and NPPC, 2000).

Two chops were cooked with an impingement oven at 
190.5°C for 10.5min.  Internal temperature, raw weight,
and  cooked weight of the chops was recorded.

Peak Warner-Bratzler shear force was determined a for each
pair of chops.

Table 1.  Fat quality characteristics of swine fed differing levels of 
dried distillers grain with solubles

Implications
We found that inclusion of DDGS at levels up to 30% in swine 
diets had little to no effect on pork muscle quality.  Increasing 
levels of dietary DDGS resulted in an increasing degree of
unsaturation in pork fat, and pigs fed 30% DDGS had 
carcasses with softer bellies than pigs fed lower levels of 
DDGS.  Levels of DDGS should be limited to not exceed 20% 
in swine finishing diets if fat quality (bacon quality) is a
concern.

Cross-bred market hogs
(n = 112)

Blocked by weight, sex, and litter

Assigned to control, 10% DDGS,
20% DDGS, and 30% DDGS diets

(West Central Research and Outreach Center, Morris, MN)

Harvested in two groups and carcass data collected
(John Morrell Foods, Sioux Falls, SD)

a Belly firmness score adjusted for belly thickness.
b,c,d Means within a row lacking a common superscript

letter differ (P < 0.05).

Table 2.  Muscle quality characteristics of longissimus muscle from 
swine fed differing levels of dried distillers grain with solubles.
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a L*:  0 = black to 100 = white.
b 1 = pale pinkish gray to white; 2 = grayish pink; 3 =  reddish pink; 
4 = dark reddish pink; 5 = purplish red; 6 = dark purplish red 
(NPPC, 1999).

c 1 = soft; 2 = firm; 3 = very firm (NPPC, 1999).
d Visual scale approximates percent intramuscular fat content 
(NPPC, 1999).

e Total moisture loss = 11-d purge + 24-h drip loss + cooking loss.
f,g Means within a row lacking a common superscript letter differ 

(P < 0.05).

Bellies from pigs that were fed 30% DDGS were thinner
(P < 0.05) than bellies from control pigs.

Belly firmness scores indicated that bellies from pigs that 
were fed 30% DDGS were softer (P < 0.05) than bellies
from pigs fed 0 to 20% DDGS.

Iodine number increased linearly (P < 0.05) as level of 
DDGS was increased in the diet.

Figure 1.  Measurements for belly firmness score.
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