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Summary

Two hundred eighty nursery pigs (ini-
tially 30.9 Ib) were used in a 21-d growth
assay to determine the energy vaue of
ground corn germ relative to corn oil in
nursery diets. Increasing dietary corn oil
linearly decreased average daily feed intake
andimproved feed efficiency. However, pigs
fed diets containing ground corn germ meal
had similar gain and feed efficiency asthose
fed the corn-soybean meal diet without
added fat. These results suggest that the
added energy provided by corn germ is not
utilized as well as that from corn oil.
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Introduction

Corn germ is a by-product of the corn
milling industry. It hasahigh fat content (45
to 50%) and can be handled asafreeflowing
product. Thus, corn germ may provide an
opportunity for swine producers to increase
energy density of diets. Thegreatest applica-
tion may be in two specific areas. First,
producers who cannot handle liquid fat
sourceseasily intheir on-farm feed mill may
want to use corn germ to increase energy
density. Second, some producers that are
already using high fat diets would like to
further increase the energy density, but
cannot because of problemswith flowability
of thefeed. Thus, corn germ may providean
opportunity to further increase energy den-

sity of the diet. Currently we are unaware of
any data validating the use of corn germ as
an energy source in swine diets. Therefore,
our objective was to determine the energy
value of corn germ relative to corn ail in
diets for nursery pigs.

Procedures

Two hundred eighty nursery pigs (ini-
tially of 30.9 Ib) were used in a21-d growth
assay. Pigs were blocked by weight and
alotted to one of seven treatments. There
were five pigs/pen and eight pens per treat-
ment. Pigs were housed in the Kansas State
University Segregated Early Weaning Facil-
ity. Each pen was 4 x 4 ft and contained one
self-feeder and one nipplewaterer to provide
ad libitum access to feed and water.

Experimental dietsincluded a corn-soy-
bean meal control diet with no added fat.
Additional dietsincludedincreasing amounts
of ail (2, 4, and 6%) provided by either corn
oil or corn germ. The composition of corn
germ is shown in Table 1. All diets were
formul ated to the samelysine/cal orieratio of
3.82glysine/ Mcal of ME (Table 2). Indiet
formulation, corn germ was assumed to
contain 50% of its weight as fat for an en-
ergy source. Average daily gain, average
daily feed intake, and feed efficiency were
determined by weighing pigs and measuring
feed disappearanceon d 7, 14, and 21 of the
experiment.

"Wewould like to acknowledge Minnesota Corn Processorsfor providing the corn germ meal and

partial financial support for this research project.
2Food Animal Health and Management Center.


ahartman


Table 1. Nutrient Profile of Corn Germ?

Metabolizable energy, Kcal/lb 2,375

Nutrient composition, %
Dry matter 95.44
Crude protein 14.17
Crude fat 45.03
Acid detergent fiber 10.31
Neutra detergent fiber 22.18
Ash .85
Phosphorus 37
Cacium .02

Amino Acid Composition, %
Tryptophan 0.11
Cystine 0.21
Methionine 0.26
Threonine 0.45
Serine 054
Glycine 0.59
Alanine 0.72
Isoleucine 0.69
Leucine 0.43
Tryosine 1.02
Phenylalanine 0.42
Lysine(Tota) 054
Higtidine 0.53
Arginine 0.37

*Nutrient valueswereprovided by thesupplier.
A calculated energy vaue derived from an
NRC (1998) equation estimating the kcal ME
based on the nutrient composition of the feed
ingredient.

Data was analyzed as a randomized
complete block design with a pen as the
experimental unit. Linear and quadratic
polynomial contrastswere used to determine
the effects of increasing levels of fat and fat
source.
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Results and Discussion

For the overall 21-d study, pigsfed diets
containing corn oil had improved (P<0.04)
ADG, ADFI, and F/G compared to those fed
diets containing ground corn germ (Table 3
and 4). For the overall period, afat source by
level interaction was observed for F/G. The
interaction was because F/G improved lin-
early whenincreasing levelsof corn oil were
added to the diet, whereas increasing fat
from ground corn germ had no effect on
performance. Pigs fed diets containing corn
oil had decreased ADFI (linear, P<0.005)
and improved feed efficiency (linear,
P<0.001). However, increasing corn oil had
no effect (P>0.10) on overall ADG. Overal
pigs fed diets containing ground corn germ
meal were similar in growth performance to
those fed the control diet with no added fat.
The response to corn oil is consistent with
other research indicating that increasing the
energy density of the diet decreases average
daily feed intake and improves feed effi-
ciency.

Thesefindings suggest that the energy in
ground corn germ meal isnot asavailable as
the energy in corn oil for nursery pigs.
Ground corn germ contains ahigh amount of
fiber (23.85%ADF and 43.36% NDF), which
could explain the poorer performance. Al-
though corn germ would be expected to have
a high energy value because of its fat con-
tent, it appears that it is offset by its high
fiber content. In conclusion, these data sug-
gest that corn germ, despite containing 45 to
50% fat, does not improve feed efficiency
compared with the same amount of added fat
from corn oil.



Table 2. Diet Composition (AsFed Basis)

Corn Oil Ground Corn Germ
Ingredient Control 2% 4% 6% 2% 4% 6%
Corn 62.80 59.15 55.66 52.05 57.74 57.80 47.80
Soybean meal (46.5%) 3338 3502 3651 3811 3444 3535 36.37
Soybean oil 2 4 6
Corn germ meal 4 8 12
Monocalcium phosphate (21% P)  1.50 150 150 150 1.50 150 150
Limestone 0.95 095 095 095 0.95 095 0.9
Salt 0.35 035 035 035 0.35 035 035
Vitamin premix 0.25 025 025 025 0.25 025 025
Trace mineral premix 0.15 015 015 0.15 0.15 015 0.15
Antibiotic? 0.50 050 050 050 0.50 050 0.50
Lysine HCI 0.10 0.10 010 010 0.10 0.10 0.10
DL-methionine 0.015 0.015 0.015 0.015 0.015 0015 0.015
TOTAL 100 100 100 100 100 100 100
Calculated Analysis
Lysine, % 1250 1290 1.326 1.365 1200 1326 1.365
Isoleucinellysineratio, % 69 69 69 69 69 69 69
Leucinellysine ratio, % 147 145 142 140 145 143 141
Methioninellysine ratio, % 28 28 27 28 27 27 28
Met & Cyslysineratio, % 57 57 56 56 56 56 56
Threonine:lysineratio, % 64 64 63 63 64 64 63
Tryptophan:lysine ratio, % 20 20 20 20 20 20 20
Fat, % 35 54 7.3 9.2 5.3 7.1 9.0
Protein, % 209 213 217 221 215 220 226
Available phosphorus, % 0.39 039 039 040 0.39 040 040
Lysine:calorie ratio, g/mcal 3.82 382 382 382 3.82 382 383
®Provided 50 g/ton carbadox.
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Table3. Effectsof Fat Sourcefrom Corn Oil or Ground Corn Germ on Nursery Pigs’

Corn Qil Ground Corn Germ
ltem FatLevd 0% 2% 4% 6% 2% 4% 6% SEM
DOto7
ADG, Ib 1.47 1.43 141 142 1.33 1.37 141 0.047
ADF, Ib 1.94 2.00 190 1.83 1.95 1.88 195 0.043
FIG 1.33 141 1.36 129 1.48 1.37 1.39 0.029
D7to14
ADG, Ib 1.69 1.69 1.71 170 1.64 1.62 172 0.048
ADF, Ib 255 2.58 244 242 2.52 2.49 254  0.042
FIG 1.52 153 143 142 153 154 147 0.039
D14to21
ADG, |b 1.76 1.90 189 194 1.95 1.86 1.84 0.069
ADF, Ib 2.95 2.95 295 287 3.04 3.07 300 0.0~4
FIG 1.77 157 156 148 1.56 1.65 164 0.073
DO0to21
ADG, |b 1.64 1.67 167 169 1.64 1.62 166 0.026
ADF, Ib 248 251 243 238 2.50 248 250 0.032
FIG 1.52 1.50 146 141 152 153 151 0017

®A total of 280 pigs (five pigs per pen and eight pens per treatment) with an average initial BW
of 30.9 Ib.

Table4. Probability Of Effects Of Fat Source From Corn Oil Or Ground Corn Germ On

Nursery Pigs’
P- Vaue Cornail Ground Corn Germ
[tem Fatlevel Fat source Level*Source Linear Quadratic Linear Quadratic
DOto7
ADG, Ib 0.72 0.23 0.67 054 0.63 0.53 0.05
ADFI, Ib 0.09 0.59 0.13 0.06 0.21 0.86 0.47
FIG 0.005 0.03 0.45 0.28 0.02 0.48 0.01
D7to14
ADG, Ib 0.44 0.22 0.36 0.81 0.90 0.77 0.17
ADFI, Ib 0.04 0.23 0.06 0.008 0.56 0.77 0.46
FIG 0.02 0.02 0.15 0.07 0.90 0.47 0.39
D 14t021
ADG, Ib 0.59 054 0.34 0.12 051 0.70 0.20
ADFI, Ib 0.29 0.008 0.88 0.37 0.50 0.47 0.18
FIG 0.44 0.02 0.11 0.03 0.50 0.50 0.31
DO0Oto21
ADG, Ib 0.39 0.03 0.78 0.22 0.72 0.82 0.60
ADFI, Ib 0.07 0.04 0.13 0.005 0.15 0.87 0.95
FIG 0.002 <0.001 0.03 <0.001 0.39 0.77 0.42

®A totd of 280 pigs (five pigs per pen and eight pens per treatment) with an average initial BW
of 30.9 Ib.
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