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ÁAcidifiers 

ÁClay minerals 

ÁEnzymes 

ÁEssential oils 

ÁNutraceuticals such as Cu, Zn 

ÁPlant extracts 

ÁPrebiotics 

ÁProbiotics 

 
Thacker, 2013; Vondruskova et al., 2010 

   Introduction 
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Plant The effect observed Reference 

Oregano, cinnamon, 
Mexican pepper  

Decreased ileum total microbial 
mass, Increase lactobacilli ratio 

Kim et al. (2006); 
Manzanilla et al. (2004) 

Sangovit (alkaloids of 
Macleaya cordata) 

Increase weight gain , G:F by 
growing pigs 

Borovan (2004) 

Cinnnamon, thyme, 
oregano 

Inhibited pathogenic E. coli in 
piglet intestine 

Namkung et al. (2004) 

Clove, oregano 
Growth performance of pigs 
close to pig fed anticrobials 

Costa et al. (2007) 

Specific blend of 
herbal extracts  

Increase ADG, improve FCR in 
finishing pigs 

Liu et al. (2008) 

Aged garlic extract, 
Allicin 

Improve body weight, 
morphological properties of 
intestinal villi and non-specific 
defense mechanism of pigs  

Zanchi et al. (2008);  
Kim et al. (2005) 

   Introduction: Plant extracts in pig nutrition 



DEPARTMENT OF ANIMAL SCIENCE 

•To determine the effects of dietary 
supplementation of phytobiotics (oregano, 
cinnamon bark, anise, citrus) on growth 
efficiency of nursery pigs 

•This phytobiotic product had unique and 
strong aroma.  

•0.1% dietary inclusion caused aroma in the 
entire barn. 

•Results have been published in a journal 
showing limited benefits. 

 

   Introduction: Our experience 
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   Introduction: By-O-reg 
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   Introduction: By-O-reg 

Oregano  

Cassia  

Beta-1,3-glucan 
and FOS 

Vitamin C 
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   Introduction: By-O-reg 

Oregano  

Cassia  

Beta-1,3-glucan 
and FOS 

Vitamin C 

Encapsulation 
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Hypothesis 

•Phytobiotics and herbal extracts may have 
impact on gut health and growth performance 
of pigs. However, correct inclusion level is 
critical to the success due to potential 
negative impacts on feed intake.  
Encapsulation of phytobiotics would mask 
negative impacts on feed intake and 
successfully deliver benefits to the gut.  
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Objective  

•To determine the effects of a long term 
supplementation of encapsulated herbal 
extracts (By-O-reg, Advanced Ag Products, 
Hudson, SD) on growth efficiency and health 
status of growing-finishing pigs 
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   Materials and Methods 

ÅBy-O-reg as a source of herbal additives 
(Advanced Ag Products, Hudson, SD) 

Å120 growing pigs (Smithfield Premium Genetics) 
at 25 kg BW for 6 wk feeding (phase 4 and 5) 

Å4 treatments (10 pens/trt  and 3 pigs/pen) based 
on a 2 x 2 factorial arrangement: 

Å1st factor: AGP (0 or 0.05% Tylan 40) 

Å2nd factor: Herbal additive (0 or 0.05% By-O-reg) 

ÅRandomized complete block design  

ÅBlocks: initial BW and sex 
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•Blood sampling to obtain plasma at the end 

ïA pro-inflammatory cytokine, TNF-Ŭ, as an 

indicator of systemic inflammation  

ïProtein carbonyl as an indicator of systemic 

oxidative stress 

ïIgG as an indicator of systemic humoral immunity 

 

 

 

   Materials and Methods 
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Composition of the experimental diets, % 

   Materials and Methods 

Ingredients P4 P5 

Yellow corn 70.1 76.5 

Dehulled SBM 25.0 20.0 

L-Lys HCl 0.24 0.23 

L-Thr 0.04 0.04 

DL-Met 0.04 0.01 

Poultry fat 2.2 1.0 

Others 

Total 100.0 100.0 

Composition P4 P5 

ME, Mcal/kg 3.40 3.35 

SID Lys, % 0.98 0.85 

SID Met+Cys, % 0.55 0.48 

SID Trp, % 0.59 0.52 

SID Thr, % 0.18 0.16 

Calcium, % 0.66 0.59 

STTD P, % 0.31 0.27 

Analyzed: 

CP, % 17.0 15.0 

Fat, % 4.8 3.5 
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•Statistical analysis: 

–Proc MIXED (SAS ver. 9.3) 

•Factors, and sex block: fixed effects 

•Initial BW block (5): random effect 

–AGP, herbal additive, and interaction effects 

•P < 0.05: significance 

•0.05 ≤ P < 0.10: tendency 

   Materials and Methods 
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   Results: final BW  
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DEPARTMENT OF ANIMAL SCIENCE 

2.486 2.535 2.534 
2.390 

1.0

1.5

2.0

2.5

3.0

3.5

0% AGP 0.05% AGP

A
D

F
I,
 k

g
/d 

Â 0.00% By-O-reg 
Â 0.05% By-O-reg 

AGP:              
Herbal additive:   
Interaction: 

P = 0.261 
P = 0.246 
P = 0.026 
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   Results: changes of P value 
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•When By-O-reg was provided to health growing 
pigs, it increased final BW, ADG when pigs were 
fed non-medicated feed. 

•Benefits disappeared with medication. 

•By-O-reg can enhanced feed efficiency 
regardless of feed medication. 

•By-O-reg reduced oxidative stress and immune 
responses benefiting overall health and growth.  

•Benefits of By-O-reg were shown from week 4. 

   Conclusions  
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•Based on this study, By-O-reg benefited growth 
and health of pigs fed non-medicated feed. 

•Supplemental level may need to be reduced 
when used with AGP. 

•By-O-reg may enhance loin drip loss. 

•Benefits of By-O-reg would be from enhanced 
gut health.  

•Benefits of By-O-reg could be enhanced under 
challenge condition: heat stress, toxin, disease, 
oxidative stress, etc.  

   Further questions 
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Thank you!   
 Any questions? 

Kim Lab 


