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Presentation outline

1. Introduction to the pet food industry

2. Evaluations of enhanced DDG in pet food
1. Study 1: Comparison of CFP to CGM and SBM (Spencer Smith, 2019)
2. Study 2: Determination of the optimum inclusion level of CFP
3. Study 3: Impact of fiber and yeast component of CFP

3. Summary of KSU DDG evaluation in pet food
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Current pet food trends

* Novel protein sources
* Hypoallergenic diets
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Sustainability and pet food

* Overuse of resources has become a concern as the world population
Increases

 Sustainability = management of resources and waste necessary to
meet the physiologic requirements of companion animals without
compromising the ability of future generations to meet their
environmental, social, or economic needs (Acuff et al., 2021)
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Life cycle-analysis of pet food
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Impact of protein on sustainability

* Most ecologically demanding macronutrient
* Most expensive macronutrient
e Key factor for selection of pet food by pet owners

* Many formulations exceed animal’s protein | TRUE INSTINCT
requirement — HIGH PROTEIN

GRAIN FREE With Real Chicken
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* Excess levels add strain to the increasing global
demand for protein
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Co-products from ethanol production

* 32 kg of DDGS is produced for every 100 kg of corn fermented to ethanol

High in Nutrients

Current Uses

Distiller’s Dried Q Animal Feed (Cattle, Poultry,

Amino Acids O Energy

Q . . Swine, Aquaculture Industries
O Phosphorus O Crude Fat Grains with Solubles Q Corn ongroduction )
d Crude Protein Content Q Fertilizer Application
d Calcium QO Fiber
O Sulfur
Q Pricing Variability and
Economic Value
) O Feed Safety
J Fermentation Feedstock QO Transportation
d Human Food Q Nutrient Variability
J Pet Food and Litter O Environmental Sustainability
J Biocomposite O Odor and Flavor

Future Applications Challenges

Buenavista et al., 2021



Evaluation of DDGS in pet food
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Changing the narrative

DIVERSE INGREDIENTS ARE USED
IN U.S. DOG AND CAT FOOD*
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Farm & Mill-bosed Ingredients

1.83M TONS
($3.218)

Meat & Poultry Products

1.5M TONS
($563M)

Rendered Protein Meals

289K TONS
($153M)

Animal & Poultry Fats

Fishery Ingredients

167K TONS
(5834M)
Z

Broth Ingredients

|”ﬁ ‘ - 3,700 TONS
($12.5M)

Minerals & Others

*Bosed on a 2020 report that showed 8.65 million fons of food ingredients valued at $46.9 billion, excluding water.
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Corn = leading plant-based
carb in pet food

N
Based on a 2020 report from IFEEDER, NARA & PFI.




Production of Corn Fermented Protein
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Not your traditional DDGS

CFP!
Moisture 7.0%
Crude Protein 50.2%

Crude Fat 4.0%
Crude Fiber 4.6%
Ash 2.9%

1POET Nutrition composition analysis

DDGS?
Moisture 9.0%
Crude Protein 28.5%

Crude Fat 9.5%
Crude Fiber 9.1%
Ash 4.9%

2Distiller’s Grains Technology Council
composition analysis




Study 1: CGM vs SBM vs CFP

Ingredient (%)

Corn

Chicken Meal
Experimental Protein
Corn Starch

Nutrient (%)
Moisture

Ash

Protein

Fat

CGM
33.94
28.85
20.50
4.50

5.56
5.84
37.70
11.70

SBM
33.94
28.85
24.75
0.25

7.02
6.78
33.70
11.60

CFP
33.94
28.85
25.00

3.74
6.81
37.70
14.70



Drivers for pet food repurchase

Palatability

Fecal Quality

Skin & Coat

liquid, diarrhea

soft, unformed

moist, retains shape

%

firm, formed shape
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dry, hard, pellet-like
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Dogs had no preference between SBM and

Diet Avs. B
CFP vs. CGM
SBM vs. CGM

SBM vs. CFP
*p-value < 0.05

CFP
First choice Intake ratio of diet A
17 0.365*
13* 0.432
20 0.454



Study 1 Conclusion

* Fiber content in CFP likely increased daily defecation, fecal score, and
fecal output while slightly decreasing nutrient digestibility

Is there an optimal
inclusion level of CFP in
pet food?



Study 2: Increased inclusion levels of CFP

Ingredient (%) 0C 5C 10C 15C
Corn 37.97 38.11 38.26 38.41
Chicken Meal 31.97 31.95 31.93 31.91
Soybean Meal 15.00 10.00 5.00 -
Corn Fermented Protein - 5.00 10.00 15.00
Nutrient (%)

Dry Matter 95.24 95.76 95.09 94.65
Ash 9.19 0.28 8.80 8.37
Protein 35.35 36.32 36.24 36.72
Fat 12.16 12.96 12.56 12.66

Total Dietary Fiber 13.76 14.20 14.00 16.13
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CFP inclusion linearly increased fecal score

Daily Defecations
Linear P =0.1952
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CFP inclusion linearly increased dry fecal
output

Wet Fecal Output
Linear P=0.5126

0C 5C 10C 15C
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Nutrient digestibility maintained with
increased CFP inclusion
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Dogs had no preference between OC or 5C

Diet Avs. B First choice Intake ratio of diet A
5Cvs 0C 22 0.471

10C vs OC 13* 0.399

15C vs OC 20 0.325*%

*p-value < 0.05



Study 2 Conclusion

* Fiber content of CFP likely increased fecal score and dry fecal output

Is the yeast component in
CFP contributing to these
results?



Study 3: Breakdown of CFP into yeast and
fiber components

Ingredient (%) CON BDY BDY+DDGS CFP
Corn 34.40 30.81 29.50 34.25
Chicken Meal 30.19 34.16 36.08 30.75
Soybean Meal 15.00 8.00 - -
Distillers Dried Grains & Solubles - - 17.50 -
Corn Fermented Protein - - - 17.50
Corn Gluten Meal 5.00 2.00 - -
Corn Starch - 6.50 - 2.50

Brewers Dried Yeast - 3.50 2.50 -



Study 3: Breakdown of CFP into yeast and
fiber components

Nutrient (%) CON BDY BDY+DDGS CFP
Dry Matter 95.03 95.71 94.38 95.50
Ash 9.97 9.83 9.69 8.51
Protein 41.59 40.58 38.50 37.22
Fat 12.80 13.32 14.45 13.40

Total Dietary Fiber 13.66 13.19 18.46 15.05
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Daily defecations and fecal score of CFP
similar to BDY

Daily Defecations P = 0.0003 Fecal Score P =0.0007
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b b
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CFP digestibility similar to BDY+DDGS
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Optimal inclusion level of CFP in palatability

testing
Diet Avs. B First choice Intake ratio of diet A
BDY vs CON 17 0.359
BDY+DDGS vs CON 24 0.389
CFP vs CON 13* 0.245*

*p-value < 0.05



Study 3 Conclusion

* Fiber component, not the yeast, of CFP is impacting fecal quality and
nutrient digestibility

Does CFP impact the fecal
microbiome? \



summary

* CFP resulted in acceptable fecal quality and nutrient
digestibility when fed to dogs

* Inclusion of CFP in pet food may be limited due to the fiber
content

* Further research is needed to evaluate the possible benefits
of the yeast component in CFP



Thank youl!
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