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Swine Day 2008

EFFECTS OF INCREASING GLYCEROL AND DRIED DISTILLERS GRAINS WITH
SOLUBLES ON THE GROWTH PERFORMANCE AND CARCASS
CHARACTERISTICS OF FINISHING PIGS*?

A. W. Duttlinger, J. M. Benz, T. A. Houser, M. D. Tokach, S. S. Dritz®, J. M. DeRouchey,
J. L. Nelssen, R. D. Goodband, and K. J. Prusa*

Summary

A tota of 1,160 barrows (PIC, initialy
68.4 |b) were used in a 97-d study to deter-
mine the influence of glycerol and dried dis-
tillers grains with solubles (DDGS) on grow-
ing-finishing pig performance, carcass charac-
teristics, and fat quality. Pigs were blocked by
weight and randomly allotted to 1 of 6 dietary
treatments with 7 replications per treatment.
Pigs were fed corn-soybean meal-based diets
arranged in a 2 x 3 factorial with main effects
of glyceral (0, 2.5, or 5%) and DDGS (0 or
20%). Overall (d 0 to 97), there were no glyc-
erol x DDGS interactions (P > 0.12) for
growth performance, carcass characteristics,
and carcass fat iodine value (IV). Increasing
glycerol did not affect (P > 0.14) ADG or
F/G. Adding 20% DDGS to the diet did not
affect ADG. However, pigs fed diets with
20% added DDGS had greater (P < 0.02)
ADFI resulting in poorer (P < 0.01) F/G than
pigs fed diets with no DDGS. For carcass cha-
racteristics, pigs fed increasing glycerol
tended to have increased (linear, P < 0.11)
yield. Pigs fed diets with added DDGS had
increased (P < 0.01) jowl fat, belly fat, and
backfat 1V compared with pigs fed diets with
no DDGS. However, increasing dietary glyc-

erol tended to decrease (linear, P < 0.11)
backfat 1V. In conclusion, feeding pigs 20%
DDGS worsened F/G and increased carcass
fat 1V, whereas feeding glycerol did not influ-
ence growth performance but tended to im-
prove carcass yield and reduce backfat 1V.

Key words: dried distiller grains with solubles,
glycerol, growing-finishing pig

Introduction

According to the National Biodiesel
Board, in October 2007 there were 105
biodiesel production facilities operating and
77 facilities in the planning or construction
stage in the United States. If al of these
facilities were operational, the estimated U.S.
biodiesel production capacity would exceed
2.5 hillon gal. This level of production would
produce nearly 1.3 million tons of glyceral,
the primary coproduct of biodiesel production.
There has been much interest in utilizing
crude glycerol as a feed ingredient in animal
diets. However, little is known about
glycerol’s nutritional value and its effect on
carcass characteristics. Previous research has
shown that the unsaturation index of carcass
fat can be reduced when pigs are fed glycerol.

! Appreciation is expressed to the Minnesota Pork Board for partial funding of thistrial.
2 Appreciation is expressed to New Horizon Farms for use of pigs and facilities and Richard Brobjorg and

Marty Heintz for technical assistance.

*Food Animal Health and Management Center, College of Veterinary Medicine, Kansas State University.
* Department of Animal Science, lowa State University, Ames.



Thus, combining glycerol with an ingredient
high in unsaturated fat, such as dried distillers
grains with solubles (DDGS), may improve
carcass fat firmness.

In addition, research has shown that
DDGS levels ranging from 0 to 20% of the
diet could be fed without negatively affecting
growth performance. Feeding DDGS has been
shown to affect carcass quality and
characteristics when fed to growing-finishing
pigs. Specifically, feeding DDGS has been
shown to reduce percent yield and carcass
weight, increase carcass fat softness, and
reduce belly firmness. Therefore, the objective
of this trial was to evaluate the effect of
dietary glycerol and DDGS on growing-
finishing pig performance, carcass
characteristics, and iodine value (1V) of belly
fat, jowl fat, and backfat (BF).

Procedures

Procedures used in these experiments were
approved by the Kansas State University
(KSU) Ingtitutional Animal Care and Use
Committee. The experiment was conducted at
a commercial research facility in southwest
Minnesota. The facility had a totally datted
floor, and each pen was equipped with a 4-
hole dry self-feeder and 1 cup waterer. The
facility was a double-curtain-sided, deep-pit
barn that operated on mechanical ventilation
during the summer and on automatic ventila-
tion during the winter. The experiment was
conducted in late summer and fall of
2007.

A total of 1,160 barrows (PIC, 337 x
1050, initially 68.4 |b) were used in the 97-d
study. Pigs were blocked by weight and ran-
domly allotted to 1 of 6 dietary treatments
with 7 pens per treatment. Each pen contained
27 to 28 barrows. Pigs were fed corn-soybean
meal-based experimental diets (Tables 1, 2, 3,
and 4) in meal form across 4 phases. The
treatments were arranged in a 2 x 3 factorial
with main effects of glycerol (0, 2.5, or 5%)
and DDGS (0 or 20%). Multiple lots of glyc-
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erol from the same soybean biodiesel produc-
tion facility (Minnesota Soybean Processors,
Brewster, MN) were used in the tria. All ex-
perimental diets were balanced to maintain a
constant standardized ileal digestible (SID)
lysineME ratio within each phase. For both
DDGS and glycerol, the NRC (1998) ME val-
ue of corn (1,551 kcal/lb) was used in diet
formulation.

Pigs and feeders were weighed on d 0, 14,
28, 42, 56, 70, 84, and 97 to determine the re-
sponse criteria of ADG, ADFI, and F/G. The
pigs in this study were marketed in 2 different
groups. First, on d 70, the barn was “topped,”
meaning the 2 heaviest pigs from each pen
were visualy selected, removed, and mar-
keted. The remaining pigs were marketed on d
97.

At the end of the experiment, pigs from
each pen were individually tattooed with pen
number and shipped to the JBS Swift & Com-
pany processing plant (Worthington, MN).
Standard carcass criteria of BW, loin and BF
depth, HCW, lean percentage, and yield were
collected. Fat-free lean index (FFLI) was also
measured by using the equation:

50.767 + (0.035 x HCW) — (8.979 x BF).

Jowl, BF, and belly samples were col-
lected from 2 randomly selected barrows from
each pen from the d-97 marketing group to
analyze fat for individual fatty acids. Samples
were collected and frozen until further proc-
ng and analysis.

lodine value was calculated from the fol-
lowing equation following AOCS (1998) pro-
cedures:;

C16:1(0.95)+C18:1(0.86)+C18:2(1.732)+C18:
3(2.616)+C20:1(0.785)+C22:1(0.723).

The fatty acids results are represented as a
percentage of the total fatty acids in the sam-

ple.



Data were analyzed as a randomized com-
plete block design by using the PROC
MIXED procedure of SAS with pen as the ex-
perimental unit. Main effects and interactions
between pigs fed glycerol and DDGS were
tested. Linear and quadratic polynomial con-
trasts were used to determine the effects of
increasing added glycerol.

Results

Overall (d 0to 97), there were no glycerol
x DDGS interactions (P > 0.12) for growth
performance, carcass characteristics, and 1V.
Increasing dietary glycerol did not affect (P >
0.14) any growth performance criteria (Table
5). Adding 20% DDGS to the diet did not af -
fect (P > 0.73) ADG,; however, pigs fed diets
with added DDGS had greater (P < 0.02) AD-
FI and poorer (P < 0.01) F/G than pigs not fed
DDGS. For carcass characteristics, increasing
dietary glycerol tended to increase (linear, P <
0.11) yield (Table 6). However, increasing
glycerol in the diet did not affect (P > 0.17)
carcass weight, carcass weight variation, BF
depth, loin depth, FFLI, or lean percentage.
Adding 20% DDGS to the diet did not affect
(P > 0.18) any carcass characteristics. For car-
cass fat quality, pigs fed diets with added
DDGS had increased (P < 0.01) linoleic acid,
total polyunsaturated fats (PUFA), Unsatu-
rated faity acid:saturated fatty acids
(UFA:SFA), and polyunsaturated:saturated
fatty acids (PUFA:SFA) injowl fat, belly fat,
and BF compared with pigs fed diets with no
DDGS (Table 7, 8, and 9). However, increas-
ing glycerol tended to decrease (linear, P <
0.08) linoleic acid, total PUFA, (linear, P <
0.10) PUFA:SFA, and (linear, P < 0.11) IV in
BF, with no change to jowl and belly fat IV (P
> 0.24).
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Discussion

Adding up to 5% glycerol to the diet did
not influence growth performance. This re-
sponse was expected because glycerol has
been reported to have energy content similar
to that of corn. However, in previous research
at KSU, we observed reduced ADFI when fin-
ishing pigs were fed dietary glycerol; we be-
lieved this was due to decreased palatability as
aresult of prolonged storage. Because adding
glycerol to diets did not influence ADFI in
this study, palatability does not appear to be
an issue with this glycerol source.

Contrary to previous research in this facility,
the addition of DDGS to diets increased ADFI
and worsened F/G. We hypothesize that the
DDGS used in thistrial had an actual ME val-
ue lower than our formulated value, which
was the same as corn. Even though there was
not a DDGS x glycerol interaction (P = 0.12),
the 2% poorer F/G and greater ADFI for pigs
fed diets with 20% DDGS was largely a result
of responses when DDGS was added to diets
containing glycerol. The F/G for the diets
without glycerol was similar regardliess
whether DDGS was included in the diet (2.52
vs. 2.51).

Previous research has demonstrated that
feeding DDGS results in decreased carcass
yield and increased carcass fat 1V. Although a
decrease in yield was not observed in our trial,
carcass fat did become softer when DDGS
was added to the diet. Glycerol appeared to
improve percent yield, which was not ex-
pected.

In conclusion, feeding pigs 20% DDGS
worsened F/G and increased carcass fat 1V,
whereas feeding glycerol did not influence
growth performance but tended to improve
carcass yield and reduce backfat 1V.



Table 1. Phase 1 diet composition (as-fed basis)*

DDGS, %°
0 20
0% 2.50% 5% 0% 2.50% 5%

Ingredient, % glycerol  glycerol glycerol  glycerol glycerol glycerol
Corn 68.18 65.47 62.77 55.16 52.46 49.75
Soybean meal (46.5% CP) 26.63 26.83 27.03 19.69 19.89 20.09
Glycerol 2.50 5.00 2.50 5.00
DDGS 20.00 20.00 20.00
Choice white grease 3.00 3.00 3.00 3.00 3.00 3.00
Monocalcium P, (21% P) 0.63 0.63 0.63 0.18 0.18 0.18
Limestone 0.85 0.85 0.85 1.13 1.13 1.13
Salt 0.35 0.35 0.35 0.35 0.35 0.35
Vitamin premix 0.08 0.08 0.08 0.08 0.08 0.08
Trace mineral premix 0.10 0.10 0.10 0.10 0.10 0.10
Optiphos 2000° 0.03 0.03 0.03 0.03 0.03 0.03
L-Lysine HCI 0.15 0.15 0.15 0.30 0.30 0.30
DL-Methionine 0.01 0.02 0.02
Total 100.00 100.00  100.00 100.00 100.00 100.00
Calculated analysis
SID* amino acids, %

Lysine 0.98 0.98 0.98 0.98 0.98 0.98

Methioninellysine 28 28 29 30 30 29

Met & Cyslysine 57 57 57 61 61 60

Threonine:lysine 60 60 60 61 61 60

Tryptophan:lysine 19 19 19 18 18 18
SID Lysine:calorieratio, g/Mca ME 2.82 2.82 2.82 2.81 2.81 2.81
ME, kcal/lb 1,578 1,578 1,578 1,582 1,582 1,582
Total lysine, % 1.10 1.10 1.10 1.13 1.13 1.13
CP, % 18.33 18.20 18.06 19.57 19.44 19.30
Ca, % 0.55 0.55 0.55 0.55 0.55 0.55
P, % 0.51 0.50 0.49 0.47 0.46 0.46
Available P, %° 0.28 0.28 0.28 0.28 0.28 0.28

! Fed from 68 to 120 Ib.
?Dried distillers grains with solubles.

% Provided per pound of diet: 227 phytase unit (FTU) of phytase.

* Standardized ileal digestible .

®Includes expected P release of .07% from added phytase.
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Table 2. Phase 2 diet composition (as-fed basis)*

DDGS, %
0 20
0% 2.50% 5% 0% 2.50% 5%

Ingredient, % glycerol  glycerol glycerol  glycerol glycerol glycerol
Corn 74.27 71.57 68.87 61.20 58.50 55.80
Soybean meal (46.5% CP) 20.66 20.86 21.06 13.72 13.92 14.12
Glycerol 2.50 5.00 2.50 5.00
DDGS 20.00 20.00 20.00
Choice white grease 3.00 3.00 3.00 3.00 3.00 3.00
Monocalcium P, (21% P) 0.55 0.55 0.55 0.13 0.13 0.13
Limestone 0.85 0.85 0.85 113 1.13 113
Salt 0.35 0.35 0.35 0.35 0.35 0.35
Vitamin premix 0.06 0.06 0.06 0.06 0.06 0.06
Trace mineral premix 0.08 0.08 0.08 0.08 0.08 0.08
Optiphos 2000° 0.03 0.03 0.03 0.03 0.03 0.03
L-Lysine HCI 0.15 0.15 0.15 0.30 0.30 0.30
Tota 100.00 100.00  100.00 100.00 100.00  100.00
Calculated anaysis
SID* amino acids, %

Lysine 0.83 0.83 0.83 0.83 0.83 0.83

Methioninelysine 29 29 28 32 32 32

Met & Cyslysine 60 59 58 66 65 64

Threonine:lysine 61 61 61 62 62 61

Tryptophan:lysine 19 19 19 17 17 17
SID Lysineicalorieratio, g/Mca ME 2.38 2.38 2.38 2.38 2.38 2.38
ME, kcal/lb 1,580 1,580 1,580 1,585 1,585 1,585
Total lysine, % 0.93 0.93 0.93 0.97 0.96 0.96
CP, % 16.06 15.93 15.79 17.31 17.17 17.04
Ca, % 0.52 0.52 0.52 0.52 0.52 0.52
P, % 0.47 0.46 0.45 0.43 0.43 0.42
Available P, %° 0.25 0.24 0.24 0.25 0.25 0.25

! Fed from 120 to 170 Ib.
2Dried distillers grains with solubles.

% Provided per pound of diet: 227 phytase unit (FTU) of phytase.

* Standardized ileal digestible.

> |ncludes expected P release of .07% from added phytase.
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Table 3. Phase 3 diet composition (as-fed basis)*

DDGS, %
0 20
0% 2.50% 5% 0% 2.50% 5%

Ingredient, % glycerol  glycerol glycerol  glycerol glycerol glycerol
Corn 78.67 75.97 73.27 64.12 61.42 58.72
Soybean meal (46.5% CP) 16.28 16.48 16.68 10.90 11.10 11.30
Glycerol 2.50 5.00 2.50 5.00
DDGS 20.00 20.00 20.00
Choice white grease 3.00 3.00 3.00 3.00 3.00 3.00
Monocalcium P, (21% P) 0.55 0.55 0.55 0.10 0.10 0.10
Limestone 0.85 0.85 0.85 1.13 1.13 1.13
Salt 0.35 0.35 0.35 0.35 0.35 0.35
Vitamin premix 0.05 0.05 0.05 0.05 0.05 0.05
Trace mineral premix 0.07 0.07 0.07 0.07 0.07 0.07
Optiphos 2000° 0.03 0.03 0.03 0.03 0.03 0.03
L-Lysine HCI 0.15 0.15 0.15 0.25 0.25 0.25
Tota 100.00 100.00  100.00 100.00 100.00 100.00
Calculated analysis
SID* amino acids, %

Lysine 0.72 0.72 0.72 0.72 0.72 0.72

Methionine:lysine 31 30 30 35 35 35

Met & Cyslysine 63 62 61 72 71 71

Threonine:lysine 62 62 62 66 66 65

Tryptophan:lysine 19 19 19 17 17 17
SID Lysine:calorieratio, g/Mca ME 2.06 2.06 2.06 2.06 2.06 2.06
ME, kcal/lb 1,582 1,582 1,582 1,586 1,586 1,586
Total lysine, % 0.81 0.81 0.81 0.85 0.85 0.85
CP, % 14.40 14.27 14.13 16.20 16.06 15.93
Ca, % 0.50 0.50 0.50 0.51 0.51 0.51
P, % 0.45 0.44 0.44 0.42 0.41 0.41
Available P, %° 0.23 0.23 0.23 0.23 0.23 0.23

! Fed from 170 to 220 Ib.
2Dried distillers grains with solubles.

% Provided per pound of diet: 227 phytase unit (FTU) of phytase.

* Standardized ileal digestible.

> |ncludes expected P release of .07% from added phytase.
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Table 4. Phase 4 diet composition (as-fed basis)*

DDGS, %°
0 20
0% 2.50% 5% 0% 2.50% 5%

Ingredient, % glycerol  glycerol glycerol  glycerol glycerol glycerol
Corn 80.64 77.93 75.23 66.09 63.39 60.69
Soybean meal (46.5% CP) 14.29 14.50 14.70 8.91 911 9.31
Glycerol 2.50 5.00 2.50 5.00
DDGS 20.00 20.00 20.00
Choice white grease 3.00 3.00 3.00 3.00 3.00 3.00
Monocalcium P, (21% P) 0.60 0.60 0.60 0.15 0.15 0.15
Limestone 0.85 0.85 0.85 1.13 1.13 1.13
Salt 0.35 0.35 0.35 0.35 0.35 0.35
Vitamin premix 0.04 0.04 0.04 0.04 0.04 0.04
Trace mineral premix 0.05 0.05 0.05 0.05 0.05 0.05
Optiphos 2000° 0.03 0.03 0.03 0.03 0.03 0.03
L-Lysine HCI 0.15 0.15 0.15 0.25 0.25 0.25
Tota 100.00 100.00  100.00 100.00 100.00 100.00
Calculated analysis
SID* amino acids, %

Lysine 0.64 0.64 0.64 0.64 0.64 0.64

Methionine:lysine 31 31 31 37 36 36

Met & Cyslysine 65 64 63 75 74 73

Threonine:lysine 63 62 62 67 67 66

Tryptophan:lysine 19 19 18 17 17 17
SID Lysine:calorieratio, g/Mca ME 1.92 1.92 1.92 1.92 1.92 1.92
ME, kcal/lb 1,582 1,582 1,582 1,586 1,586 1,586
Total lysine, % 0.76 0.76 0.76 0.79 0.79 0.79
CP, % 13.65 13.51 13.37 15.44 15.31 15.17
Ca, % 0.51 0.51 0.51 0.51 0.51 0.51
P, % 0.45 0.44 0.44 0.42 0.41 0.41
Available P, %° 0.22 0.22 0.22 0.22 0.22 0.22

! Fed from 220 to 273 Ib.
2Dried distillers grains with solubles.

% Provided per pound of diet: 227 phytase unit (FTU) of phytase.

* Standardized ileal digestible.

> |ncludes expected P release of .07% from added phytase.
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Table 5. Influence of glycerol and DDGS* on growing-finishing pig performance?

0% DDGS 0% DDGS Contrasts, P <
Glycerol, % Glycerol, % Glycerol
Item 0 2.50 5 0 2.50 5 SE DxG DDGS Glycerol Linear Quadratic
d0to 97
Initial wt, Ib 68.0 68.2 69.0 68.2 68.9 682 246 0.9 0.98 0.98 0.84 0.94
ADG, Ib 214 211 212 214 212 213 002 099 0.73 0.44 0.38 0.35
ADFI, Ib 537 5.28 5.30 5.39 541 553 006 029 0.02 0.59 0.63 0.37
FIG 2.51 2.50 2.50 2.52 2.56 260 0.02 012 0.01 0.31 0.14 0.72
Fina wt, Ib 2735 2720 2719 2738 2738 2721 320 096 0.76 0.87 0.60 0.98
Removals 6 7 6 6 10 6

! Dried distillers grain with solubles.

2A total of 1,160 pigs (initially 68.4 Ib.) were used in a 97-d experiment with 27 to 28 pigs per pen and 7 replications per treatment.

Table 6. Influence of glycerol and DDGS* on grow-finish pig carcass characteristics for pigs marketed on d 97%3

0% DDGS 0% DDGS Contrasts, P <

Glyceral, % Glycerol, % Glyceral
Item 0 2.50 5 0 2.50 5 SE DxG DDGS Glycerol Linear Quadratic
Carcasswit, Ib 2053 2047 2031 201.6 2025 2043 24 0.63 0.45 0.99 0.92 0.98
Carcasswt CV, % 9.0 9.4 9.2 8.8 8.1 89 067 067 0.35 0.94 0.82 0.76
Yield, % 75.1 75.5 75.7 745 75.9 75.7 047 056 0.93 0.17 0.11 0.37
Backfat, in 0.78 0.78 0.78 0.76 0.75 077 002 087 0.18 0.81 0.86 0.54
Loin depth, in 2.48 247 2.39 2.40 241 244 003 012 0.27 0.77 0.57 0.62
FFLI, %* 49.2 49.1 49.1 49.3 49.4 493 024 093 0.32 0.96 0.81 0.89
Lean, % 54.3 54.3 54.2 54.4 54.6 544 033 0.9 0.43 0.86 0.76 0.64

! Dried distillers grain with solubles.

2 A total of 1,160 pigs (initially 68.4 1b.) were used in a 97-d experiment with 27 to 28 pigs per pen and 7 replications per treatment.
3 A total of 1,035 pigs were marketed with 23 to 26 pigs per pen.

‘Fat-free lean index.
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Table 7. Influence of glycerol and DDGS" on grow-finish pig jowl fat quality®®

0% DDGS 0% DDGS Contrasts, P <
Glyceral, % Glyceral, % Glyceral
Item 0 2.50 5 0 2.50 5 SE DxG DDGS Glycerol Linear  Quadratic
Myristic acid (14:0), % 1.32 1.48 1.46 131 130 135 0.04 0.10 0.005 0.06 0.03 0.35
Palmitic acid (16:0), % 21.40 2210 2214 2078 2091 20.89 0.29 0.51 0.0002 0.27 0.16 0.43
Palmitoleic acid (16:1), % 2.75 3.02 297 248 244 246 0.12 0.40 0.0001 0.61 0.43 0.55
Margaric acid (17:0), % 0.53 0.49 0.56 053 0.50 053 0.03 0.73 0.63 0.14 0.52 0.07
Stearic acid (18:0), % 9.30 8.95 9.22 893 9.09 8.75 0.26 0.47 0.29 0.88 0.63 0.89
Oleic acid (18:1c9), % 41.28 4217 4121 3950 4019 3999 045 0.63 0.0001 0.29 0.89 0.12
Vaccenic acid (18:1n7), % 3.29 3.60 3.45 299 3.03 3.02 0.08 0.28 0.0001 0.13 0.25 0.10
Linoleic acid (18:2n6), % 14.48 13.04 1361 1863 1704 1770 0.68 0.99 0.0001 0.11 0.20 0.09
a-linolenic acid (18:3n3), % 0.71 0.65 0.69 073 0.73 0.72 0.73 0.48 0.11 0.64 0.64 0.42
y-linolenic acid (18:3n6), % 0.47 0.30 0.36 0.23 040 0.33 047 0.57 0.68 0.99 0.99 0.99
Arachidic acid (20:0), % 0.35 0.31 0.36 026 0.33 0.29 0.06 0.60 0.35 0.92 0.69 0.89
Eicosadienoic acid (20:2), % 0.85 0.76 0.79 095 0.97 0.97 0.03 0.23 0.0001 0.57 0.51 041
Arachidonic acid (20:4n6), % 0.12 0.12 0.10 012 012 0.12 0.009 0.22 0.42 0.55 0.33 0.64
Other fatty acids, % 157 148 152 1.20 1.46 137 0.20 0.66 0.28 0.92 0.79 0.76
Total SFA, %* 33.39 33.79 3422 3222 3258 3225 047 0.64 0.0007 0.61 0.37 0.69
Total MUFA, %° 49.15 50.69 49.46 4655 4740 4724 0.50 0.56 0.0001 0.08 0.36 0.04
Total PUFA, %° 17.46 1552 1632 21.23 20.02 2051 0.72 0.88 0.0001 0.11 0.21 0.09
Total trans fatty acids, %’ 0.61 0.55 0.60 041 058 052 0.13 0.69 0.45 0.90 0.70 0.79
UFA:SFA ratio® 2.00 1.96 1.93 211 208 211 0.04 0.70 0.0007 0.66 0.41 0.71
PUFA:SFA ratio’ 0.53 0.46 0.48 066 0.62 0.64 0.03 0.91 0.0001 0.19 0.23 0.17
lodine value, g/100 g*° 70.5 68.6 68.9 741 733 740 0.88 0.69 0.01 0.33 0.36 0.24

! Dried distillers grain with solubles.

2 total of 1,160 pigs (initially 68.4 Ib.) were used in a 97-d experiment with 27 to 28 pigs per pen and 7 replications per treatment.

3 A total of 84 pigs were used for fat sample collection with 2 pigs per pen and 7 replications per treatment.

*Total saturated fatty acids = {[C8:0] + [C10:0] + [C12:0] + [C14:0] + [C16:0] + [C17:0] + [C18:0] + [C20:0] + [C22:0] + [C24:0]}, where the brackets indi-
cate concentration.

> Total monounsaturated fatty acids = {[C14:1] + [C16:1] + [C18:1c9] + [C18:1n7] + [C20:1] + [C24:1]}, where the brackets indicate concentration.
®Total polyunsaturated fatty acids = {[C18:2n6] + [C18:3n3] + [C18:3n6] + [C20:2] + [C20:4n6]}, where the brackets indicate concentration.

"Total trans fatty acids = {[C18:1t] + [C18:2t] + [C18:3t]}, where the brackets indicate concentration.

8 UFA:SFA ratio = [Total MUFA + Total PUFA] / Total SFA.

9 PUFA:SFA ratio = Total PUFA / Total SFA.

9 Calculated as 1V=[C16:1] x 0.95 + [C18:1] x 0.86 + [C18:2] x 1.732 +[C18:3] x 2.616 + [C20:1] x 0.785+[C22:1] x 0.723, where the brackets indicate
concentration (AOCS, 1998).
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Table 8. Influence of glycerol and DDGS® on grow-finish pig belly fat quality®*

0% DDGS 0% DDGS Contrasts, P <

Glyceral, % Glyceral, % Glyceral
Item 0 2.50 5 0 2.50 5 SE DxG DDGS Glycerol  Linear  Quadratic
Myristic acid (14:0), % 1.32 1.39 143 126 124 127 004 0.26 0.0002 0.22 0.09 0.82
Palmitic acid (16:0), % 23.20 2312 2362 21.60 21.95 2157 0.33 0.42 0.0001 0.84 0.56 0.89
Palmitoleic acid (16:1), % 2.16 2.26 2.37 201 195 193 0.08 0.19 0.0001 0.75 0.47 0.85
Margaric acid (17:0), % 0.54 0.53 0.57 054 0.49 055 0.02 0.76 0.30 0.11 0.35 0.06
Stearic acid (18:0), % 1181 1130 1155 10.32 10.90 1049 0.35 0.31 0.002 0.98 0.90 0.85
Oleic acid (18:1c9), % 39.09 3949 39.21 37.16 3841 37.84 0.36 0.35 0.0001 0.40 0.79 0.18
Vaccenic acid (18:1n7), % 2.72 2.83 2.85 253 251 251 0.04 0.32 0.0001 0.59 0.33 0.76
Linoleic acid (18:2n6), % 14.51 1408 1352 19.88 17.86 18.82 0.66 0.42 0.0001 0.16 0.14 0.23
a-linolenic acid (18:3n3), % 0.65 0.66 0.65 0.72 0.68 0.71 0.03 0.53 0.04 0.90 0.83 0..68
y-linolenic acid (18:3n6), % 0.25 0.33 0.29 022 0.25 029 0.2 0.94 0.67 0.87 0.64 0.79
Arachidic acid (20:0), % 0.34 0.35 0.36 029 033 0.32 0.04 0.91 0.25 0.75 0.55 0.66
Eicosadienoic acid (20:2), % 0.78 0.77 0.75 094 0.90 0.98 0.03 0.15 0.0001 0.54 0.96 0.28
Arachidonic acid (20:4n6), % 0.10 0.12 0.11 0.11 0.10 0.11 0.007 0.20 0.51 0.99 0.86 0.97
Other fatty acids, % 112 132 1.28 111 113 121 0.12 0.76 0.37 0.56 0.32 0.69
Total SFA, %* 37.61 3712 3800 3442 3530 3459 0.60 0.38 0.0001 0.90 0.65 0.93
Total MUFA, %° 45.60 46.32 46.12 4318 4443 4391 0.39 0.55 0.0001 0.35 0.41 0.20
Total PUFA, %° 16.79 1656 15.87 2240 20.27 2150 0.72 0.33 0.0001 0.25 0.22 0.26
Total trans fatty acids, %’ 0.43 0.55 0.52 042 048 051 0.10 0.96 0.72 0.57 0.38 0.57
UFA:SFA ratio® 1.67 1.70 1.63 191 184 1.90 0.05 041 0.0001 0.89 0.66 0.86
PUFA:SFA ratio’ 0.45 0.45 0.42 0.65 0.58 0.63 0.03 0.35 0.0001 0.37 0.30 0.35
lodine value, g/100 g*° 66.7 66.8 65.5 736 715 729 107 0.40 0.01 0.60 0.40 0.58

! Dried distillers grain with solubles.

2 total of 1,160 pigs (initially 68.4 Ib.) were used in a 97-d experiment with 27 to 28 pigs per pen and 7 replications per treatment.

3 A total of 84 pigs were used for fat sample collection with 2 pigs per pen and 7 replications per treatment.

*Total saturated fatty acids = {[C8:0] + [C10:0] + [C12:0] + [C14:0] + [C16:0] + [C17:0] + [C18:0] + [C20:0] + [C22:0] + [C24:0]}, where the brackets indi-
cate concentration.

> Total monounsaturated fatty acids = {[C14:1] + [C16:1] + [C18:1c9] + [C18:1n7] + [C20:1] + [C24:1]}, where the brackets indicate concentration.
®Total polyunsaturated fatty acids = {[C18:2n6] + [C18:3n3] + [C18:3n6] + [C20:2] + [C20:4n6]}, where the brackets indicate concentration.

"Total trans fatty acids = {[C18:1t] + [C18:2t] + [C18:3t]}, where the brackets indicate concentration.

8 UFA:SFA ratio = [Total MUFA + Total PUFA] / Total SFA.

9 PUFA:SFA ratio = Total PUFA / Total SFA.

9 Calculated as 1V=[C16:1] x 0.95 + [C18:1] x 0.86 + [C18:2] x 1.732 +[C18:3] x 2.616 + [C20:1] x 0.785+[C22:1] x 0.723, where the brackets indicate
concentration (AOCS, 1998).
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Table 9. Influence of glycerol and DDGS" on grow-finish pig backfat quality®*

0% DDGS 0% DDGS Contrasts, P <

Glyceral, % Glyceral, % Glyceral
Item 0 2.50 5 0 2.50 5 SE DxG DDGS Glycerol  Linear  Quadratic
Myristic acid (14:0), % 1.36 144 1.46 131 127 134 004 0.30 0.0006 0.19 0.08 0.70
Palmitic acid (16:0), % 23.62 2378 2454 2212 22.38 2240 034 0.51 0.0001 0.22 0.09 0.78
Palmitoleic acid (16:1), % 2.24 2.28 2.36 192 195 195 0.09 0.81 0.0001 0.69 0.40 0.98
Margaric acid (17:0), % 0.54 0.54 0.57 054 050 0.54 0.03 0.76 0.34 0.44 0.65 0.23
Stearic acid (18:0), % 11.97 11.70 1225 1086 11.11 1093 0.38 0.63 0.003 0.87 0.66 0.78
Oleic acid (18:1c9), % 38.55 39.01 3889 3662 3799 3723 035 0.43 0.0001 0.07 0.26 0.04
Vaccenic acid (18:1n7), % 2.69 2.78 2.76 241 246 246 0.05 0.95 0.0001 0.41 0.30 0.41
Linoleic acid (18:2n6), % 14.59 1410 1298 1999 1803 1880 0.76 0.44 0.0001 0.16 0.08 0.44
a-linolenic acid (18:3n3), % 0.65 0.64 0.59 0.70 0.66 0.68 0.03 0.45 0.02 0.37 0.16 0.91
y-linolenic acid (18:3n6), % 0.19 0.16 0.17 013 0.14 0.16 0.03 0.64 0.29 0.90 0.97 0.64
Arachidic acid (20:0), % 0.33 0.29 0.31 024 025 0.25 0.02 0.64 0.003 0.76 0.80 0.49
Eicosadienoic acid (20:2), % 0.74 0.73 0.68 0.88 0.86 0.89 0.02 0.18 0.0001 0.51 0.25 0.98
Arachidonic acid (20:4n6), % 0.10 0.09 0.09 011 011 0.09 0.008 0.40 0.21 0.32 0.15 0.70
Other fatty acids, % 1.13 1.18 1.03 0.96 1.06 1.01 0.06 0.45 0.05 0.25 0.70 0.11
Total SFA, %* 38.24 3817 3955 3544 3689 3584 0.66 0.56 0.0001 0.42 0.21 0.69
Total MUFA, %° 44.98 4560 4552 4233 4385 4310 041 0.53 0.0001 0.05 0.12 0.05
Total PUFA, %° 16.78 1622 1493 2223 2026 21.06 0.82 0.44 0.0001 0.16 0.08 0.48
Total trans fatty acids, %’ 0.38 0.40 0.33 030 0.37 0.34 004 0.52 0.31 0.42 0.99 0.20
UFA:SFA ratio® 1.62 1.62 153 183 180 1.80 0.05 0.63 0.0001 0.46 0.24 0.74
PUFA:SFA ratio’ 0.44 0.43 0.38 0.63 0.57 059 0.03 0.52 0.0001 0.23 0.10 0.64
lodine value, g/100 g10 66.1 65.7 63.5 731 71.0 718 122 0.48 0.01 0.27 0.11 0.79

! Dried distillers grain with solubles.

2 total of 1,160 pigs (initially 68.4 Ib.) were used in a 97-d experiment with 27 to 28 pigs per pen and 7 replications per treatment.

3 A total of 84 pigs were used for fat sample collection with 2 pigs per pen and 7 replications per treatment.

*Total saturated fatty acids = {[C8:0] + [C10:0] + [C12:0] + [C14:0] + [C16:0] + [C17:0] + [C18:0] + [C20:0] + [C22:0] + [C24:0]}, where the brackets indi-
cate concentration.

> Total monounsaturated fatty acids = {[C14:1] + [C16:1] + [C18:1c9] + [C18:1n7] + [C20:1] + [C24:1]}, where the brackets indicate concentration.
®Total polyunsaturated fatty acids = {[C18:2n6] + [C18:3n3] + [C18:3n6] + [C20:2] + [C20:4n6]}, where the brackets indicate concentration.

"Total trans fatty acids = {[C18:1t] + [C18:2t] + [C18:3t]}, where the brackets indicate concentration.

8 UFA:SFA ratio = [Total MUFA + Total PUFA] / Total SFA.

9 PUFA:SFA ratio = Total PUFA / Total SFA.

9 Calculated as 1V=[C16:1] x 0.95 + [C18:1] x 0.86 + [C18:2] x 1.732 +[C18:3] x 2.616 + [C20:1] x 0.785+[C22:1] x 0.723, where the brackets indicate
concentration (AOCS, 1998).
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