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Swine Research Program
▪ Improve the production efficiency of 
growing and finishing swine:
• Nutrition
• Environment
• Management strategies



Basics of Swine Nutrition
▪ Swine require amino acids, not crude protein

• ileal digestibility is used in lieu of bioavailability
• diets need sufficient N
• relative to lysine

▪US diets based on corn & soybean meal (SBM)
• AA profile & energy

▪Use of distillers feed products based on 
economics
• replacement of corn (energy) and SBM (protein)



▪Distillers feed products, such as DDGS
• Decreased performance compared to corn-soybean 

meal commercial swine diets

▪Unbalanced amino acid profiles

Branched-chain Amino Acids

Stein and Shurson, 2009
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Branched-chain Amino Acids

▪ Branched-chain amino acids (BCAA)
• Isoleucine (Ile), Valine (Val), and Leucine (Leu)
• Antagonistic relationship due to catabolism 

▪ Increased inclusion of corn protein = 
high concentrations of BCAA
• Specifically, Leu and in late finishing

▪High dietary concentrations of leucine 
negatively affect pig growth 
performance



Branched-chain Amino Acids
▪Meta-analysis model suggests that 

inclusion of Val, Ile and Trp can counteract 
the negative effects of excess leucine 
(Cemin et al., 2019)

▪ Validation of the meta-analysis model 
(Kerkaert et al., 2021)
• Ability to overcome the negative effects of high dietary 

Leu:

High Val = grower period High Ile = finisher period

Kendall et al., 2004; Zier-Rush et al., 2018



TRYPTOPHAN:LYSINE IN SWINE DIETS 
CONTAINING 40% DRIED DISTILLERS 

GRAINS WITH SOLUBLES



Introduction

▪ Tryptophan along with valine, isoleucine, leucine, tyrosine and 
phenylalanine make up the large neutral amino acids (LNAA)
• Compete for transport across the blood-brain barrier via the same L-

type amino acid carrier (LAT1)
• Competitive transport could limit serotonin production

 excess leucine decreases both plasma and hypothalamic serotonin levels

Pardridge, 1998; Woog et al., 2019



To determine if an adjustment in the tryptophan 
to lysine ratio is needed in order to maintain 

optimal performance in diets that contain 40% 
DDGS

Objective

Hypothesis

An increase in the tryptophan to lysine ratio will 
be required to maintain performance as the 

concentration of LNAA increase



Experimental Design

▪82d finishing study
▪Total of 1,170 pigs utilized
▪26 pigs per pen
▪5 dietary treatments, 9 replicates

• 1 - Positive control
 Corn-soybean meal diet (CS)

• 4 - Treatment diets containing 40% DDGS
 Titrated levels of tryptophan

▪ 15 to 24% SID Trp:Lys in 3% increments 
▪ Utilized L-Tryptophan
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Average Daily Feed Intake 
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▪ Live Performance:
• Increasing the Trp:Lys percent in earlier phases led to a linear 

increase in ADFI resulting in linear increases in ADG and final 
BW 
 No effect on feed efficiency

• Trp:Lys had no effect in late finishing – days 82 to 98
• DDGS diets failed to perform similarly corn-soybean meal diet

▪ Carcass Data:
• DDGS reduce dressing percent and loin depth
• Increasing tryptophan in diets containing DDGS caused a 

linear increase in HCW, average daily carcass gain, and fat 
free lean

• DDGS and Tryptophan had no effect on back fat or percent 
lean

Conclusions



VALINE:LYSINE IN DIETS CONTAINING 
30% DRIED DISTILLERS GAINS WITH 
SOLUBLES ON EARLY GROW-FINISH 

PIG PERFORMANCE 



▪ Increased utilization of DDGS
• Difference in performance with DDGS inclusion 
• Imbalance in amino acids

▪Branched Chain Amino Acids
• Concentration increase with inclusion
• Antagonistic relationship:

 Share first 2 steps of catabolism
 Increased concentration = increased catabolism 
 Changes in requirements

Introduction

Harper et al., 1984; Stein and Shurson, 2009



To determine if an adjustment in the valine to lysine ratio 
is needed in order to maintain optimal performance of 

grower pigs fed diets that contain 30% DDGS

Objective

Hypothesis

An increase in the valine to lysine ratio will be 
required to maintain optimal performance of 

grower pigs fed diets with 30% DDGS



▪28d grower study
▪Total of 2,430 pigs utilized
▪27 pigs per pen, balanced 
by sex
▪6 dietary treatments, 14 
replicates
• 1 – Positive Control 

 Corn-SBM diet (CS)
• 5 – Diets contained 30% 

DDGS
 SID Val:Lys ratio of 60% to 80%

Experimental Design
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Conclusions
▪Current recommendations are 
below levels to maximize 
protein deposition when diets 
include 30% DDGS
• SID Val:Lys requirement are 

65.3% for the 25 to 50 kg pig and 
64.7% for the 50 to 75 kg pig

▪Target SID Val:Lys ratio of 68% 
in diets containing 30% DDGS



ISOLEUCINE:LYSINE IN DIETS 
CONTAINING 20% DRIED DISTILLERS 

GRAINS WITH SOLUBLES ON 
FINISHING PIG PERFORMANCE AND 

CHARACTERISTICS 



To determine the effect of increasing the SID Ile:Lys ratio 
in swine diets containing 20% DDGS on finishing pig 

performance and carcass traits  

Objective 



A SID Ile:Lys ratio above 55% would be required for 
optimal performance and carcass characteristics 

when diets contain 20% DDGS

Hypothesis  

SID Ile:Lys, %



Experimental Design
▪ 56d finishing study
▪ Total of 2,268 pigs utilized
▪ 27 pigs per pen, balanced 

by sex
▪ 6 dietary treatments, 14 

replicates
• 1 – Positive Control

 Corn-SBM diet (CS)

• 5 - Diets contained 20% DDGS 
 SID Ile:Lys ratio of 55, 60, 65, 70, or 75%
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• DDGS diets with 60 and 70% had similar final BW to corn-
SBM diets

• 60% SID Ile:Lys = greatest numerical ADG in DDGS diets 
from 0 to 28d

• DDGS diets containing a 70% SID Ile:Lys tended to have 
the greatest ADG in last 28 days (~20kgs)

• Corn-SBM diets outperformed DDGS diets

Summary of Performance Results



Summary of Carcass Characteristics

• Corn-SBM fed pigs had greatest HCW
 0.9 to 1.7 kgs difference compared to DDGS diets

• Quadratic response to SID Ile:Lys ratio in DDGS diets
• DDGS diets with a SID Ile:Lys ratio of 65% had:

Back Fat  Loin Depth Percent Lean

• Covariate adjustments with HCW did not affect quadratic 
trends

SID Ile:Lys ratio of  65% & 70% provided 
best carcass traits in DDGS diets 



CORN FERMENTED PROTEIN



Introduction



Introduction

▪Further processing:
• increase the protein 
level

• reduce indigestible 
fiber

▪Dietary inclusion levels 
need to be evaluated 
for growing pigs

Corn fermented protein (CFP) may replace 
other protein sources



CORN FERMENTED PROTEIN AND 
SOYBEAN MEAL INCLUSION LEVEL 

ON GROW-FINISH PIG PERFORMANCE 
AND CARCASS TRAITS



Objectives

To evaluate the impact of feeding a corn fermented 
protein (CFP) at low dietary inclusion levels on pig 
performance during the grow-finish period and to 
investigate any interaction of SBM inclusion level 

on pig performance and carcass traits when 
adjusting SID Val and Ile levels



Experimental Design
▪79d grow-finish study
▪Total of 1,170 pigs utilized
▪26 pigs per pen
▪5 dietary treatments, 9 replicates

1) Corn-SBM based diet (CS)
2) Corn-CFP-SBM with SID Ile:Lys of 56%
• Corn-CFP-SBM with SID Val:Lys of 75% and 

SID Ile:Lys of 65% from:
• 3) SBM or 4) 50% SBM/50% AA or 5) AA









Conclusions

▪ Increasing SID Val and Ile levels in CFP diets 
led to an increase in performance
▪ SBM provided > benefit compared to crystalline 

amino acids 
• The removal of SBM in corn fermented protein diets 

when levels of SID Val and Ile were adjusted resulted in 
an increase of the BCAA:LNAA ratio

▪ Low inclusion levels of CFP in grow-finish swine 
diets have minimal impact on performance and 
carcass traits of pigs
▪Corn-CFP-SBM diets performed similarly to 

Corn-SBM diets



EFFECT OF INCREASING CORN 
FERMENTED PROTEIN ON NURSERY 

PIG PERFORMANCE



To determine the effects of increasing dietary corn 
fermented protein inclusion on weight gain, feed intake, 

feed efficiency, and gut integrity of weaned pigs

Objective

Null Hypothesis

Increasing dietary inclusion of corn fermented 
protein will not impact weight gain, feed intake, 
feed efficiency, or gut integrity of weaned pigs.



Experimental Design

▪42d nursery study
▪Total of 1,144 pigs utilized
▪26 pigs per pen
▪4 dietary treatments, 11 replicates

• 0% CFP / 12% soy protein concentrate (SPC)
• 4% CFP / 8% SPC
• 8% CFP / 4% SPC
• 12% CFP / 0% SPC
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Conclusions
▪ Inclusion of 12% corn fermented protein

• Reduced ADG in Phase 1
• Reduced ADFI in Phase 2
• Reduced G:F only Phase 1 & Phase 2

▪Final BW was not different
• Compensatory gain

▪Feeding above 8% requires further 
investigation
• Imbalance of BCAA



Final Conclusions
▪ Swine diets need to be balanced

• ileal digestible amino acid
• energy
• relative to lysine
• sufficient N

▪ Inclusion of distillers feed products 
based on economics
• Value compared to corn? SBM?
• Accept decreased performance?
• Recommended AA values too low?
• Replacement of SBM?
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