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Abstract: A total of approximately 840 pigs were weaned at approximately 20 day of age 
to examine the effects of Activate Starter DA (Trade name of Novus International, Inc., 
containing 2-hydroxy-4-(methylthio) butanoic acid calcium, benzoic acid, and fumaric 
acid) with different levels of lactose in diets medicated with Mecadox.  Pigs were blocked 
by body weight and pen (20-25 pigs/pen) was randomly assigned to one of six treatments 
in a randomized complete block design in a 2 x 3 factorial arrangement (N=7 
pens/treatment).  The factors were level of lactose 5, 10, or 20 for Phase I (0 to 10 days 
postweaning) and 2.5, 5, and 10% for Phase II (11 to 21 days) via DairyLac80 and 
Activate DA at 0 or 0.5% inclusion rate.  From d 0 to 10 postweaning, lactose level or 
Activate DA did not affect growth performance (P > 0.30).  Higher lactose level 
increased feed intake (Lactose effect; P < 0.01) and Activate DA addition improved GF 
(Activate DA effect; P < .05).  From d 10 to 21 postweaning, pigs that did not receive 
Activate DA decreased ADG with decreased level of lactose, but pigs fed Activate DA 
had similar levels of growth regardless of lactose level (Lactose x DA; P < .01).  Pigs fed 
Activate DA tended to have lower feed consumption (DA effect; P < .10).  Pigs fed 
Activate DA had similar levels of ADFI, regardless of lactose level, but pigs that did not 
receive Activate DA had lower ADFI with lower lactose levels (Lactose effect; P < .05, 
Lactose x DA effect; P < .02).  Feed efficiency was not affected by level of lactose, 
Activate DA, or the interaction (P > .25) from d 10 to 21 postweaning.  Overall, lactose 
level (P >.19) or Activate DA (P>.13) did not affect growth performance or GF. Pigs fed 
Activate DA had similar levels of growth rate regardless of lactose level, but pigs that did 
not receive Activate DA had lower growth rates (Lactose x DA effect; P < .01).  Overall, 
pigs fed lower levels of lactose reduced ADFI (Lactose effect; P < .01), but pigs that 
received Activate DA had similar level of feed intake regardless of lactose level (Lactose 
x DA effect; P < .04).  Overall, higher lactose levels tended to interact with Activate DA 
in GF, with decreased GF in pigs fed Activate DA with higher lactose level compared to 
similar GF regardless of lactose level in pigs not fed Activate DA (Lactose x DA effect; P 
< .09).  In conclusion, results suggest that Activate DA ameliorates the reduction in pig 
performance caused by reduced lactose levels.  
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Introduction 
 
Lactose is a disaccharide (glucose + galactose) that is the carbohydrate found in milk.  
Therefore, the digestive enzyme for lactose, lactase, is present in high amounts in the 
intestinal mucosa in pigs nursing the sows.  Upon weaning, the composition and source 
of nutrients dramatically change from milk to cereal based diets for the pig without any 
transition time.  Early weaning diets contain lactose to allow for some transition to other 
forms of dietary carbohydrate, mainly starch based ingredients found in grains.  Not only 
is lactose a suitable substrate for digestion in early nursery pigs, but also it can be 
fermented easily in the digestive tract by microorganisms.  The fermentation of lactose to 



lactic acid may provide benefits in altering the microorganism populations in the 
gastrointestinal tract.  However, in vitro data suggest that lactic acid is not very 
efficacious in inhibiting either E. coli or salmonella growth. 
 
Organic acids are fed to early nursery pigs as an antimicrobial agent and also may 
increase proliferation of epithelial tissue and results show improvements in growth 
performance, particularly during periods of diet changes and microbial challenges.   
Dietary inclusion of organic acids is common in world areas that cannot feed growth 
promotant antibiotics (ie EU), but much less common, such as the US.  Summaries of 
data at Novus has shown improvements in growth performance compared to non-
medicated diets, but generally not to the same level as growth promotant antibiotics (ie 
80% of the response).  Also, results have shown no additive responses between growth 
promotant antibiotics and organic acids (ie Activate DA).   
 
Our objective of the present trial was to determine if Activate DA can improve growth 
performance and feed efficiency in pigs fed diets with lower levels of dietary lactose.  
 
Materials and Methods 

• Approximately 840 pigs were weaned at approximately 20 days of age and 
blocked by weight to pens of 20-25 pigs/pen 

• Pen within a block was randomized in a 2 x 3 factorial arrangement 
• Factors were: 

o Level of lactose: 
 Phase I (0-10 days) 5, 10, and 20 % lactose via Dairylac80 
 Phase II (11-21 days) 2.5, 5, and 10% lactose via Dairylac80. 

o Activate Starter DA 
 0 vs 0.5% inclusion rate 

• Pen weights were measured initially (d 0) and at 10 and 21 days postweaning.   
• Feed consumption was measured from 0-10 (Phase I) and from 11-21 (Phase II) 

days postweaning.  
• Data were analyzed by Proc GLM as a factorial design with the factors of block, 

lactose level, Activate DA and the interaction of lactose level and Activate DA.  
Specific treatment differences were separated by the Pdiff procedures. 



Table 1.  Diet Composition and Calculated Analyses. 
 
Phase I 5% Lactose 10% Lactose 20% Lactose 
Ingredient  0 DA 0.5%DA  0 DA 0.5% DA  0 DA  0.5% DA 
Corn 55.37 55.03 49.61 49.18 38.11 37.67 
SBM 25 25 25 25 25 25 
DairyLac80 6.25 6.25 12.5 12.5 25 25 
ActivateDA 0 0.5 0 0.5 0 0.5 
Fishmeal 4 4 4 4 4 4 
SDPP 3 3 3 3 3 3 
CWG 2 2 1.64 1.73 0.91 1.02 
Dical 1.02 1.02 0.82 0.82 0.42 0.42 
Lime 0.62 0.59 0.66 0.63 0.74 0.69 
Mecadox 1 1 1 1 1 1 
Lys-HCl 0.34 0.34 0.35 0.35 0.35 0.35 
Thr 0.18 0.18 0.19 0.19 0.2 0.2 
MHA 0 0.08 0 0.1 0 0.13 
DL-Met 0.22 0 0.23 0 0.26 0 
Salt 0.3 0.3 0.3 0.3 0.3 0.3 
CuSO4 0.05 0.05 0.05 0.05 0.05 0.05 
ZnO 0.25 0.25 0.25 0.25 0.25 0.25 
Vitamin 0.25 0.25 0.25 0.25 0.25 0.25 
Mineral 0.15 0.15 0.15 0.15 0.15 0.15 
 100 100 100 100 100 100 
Calculated 
Analyses       
ME, kcal/kg 3397 3400 3397 3400 3400 3400 
CP, % 22 22.1 22 21.9 21.5 21.6 
Ca, % 0.8 0.8 0.8 0.8 0.8 0.8 
P, % AV 0.45 0.45 0.46 0.45 0.45 0.45 
Lys, Tot 1.57 1.57 1.57 1.57 1.57 1.57 
Lys, TID 1.43 1.43 1.43 1.43 1.43 1.43 
TID 
TSAA/Lys 60 60 60 60 60 60 
TID Thr/Lys 65 65 65 65 65 65 
TID Trp/Lys 16.7 16.7 16.7 16.7 16.7 16.7 
TID Val/lys 65.6 65.6 71.9 71.7 70.3 70 
TID Ile/Lys 55 55 55 55 54 54 
 



Table 2.  Diet Composition and Calculated Analyses. 
 
Phase II 2.5% Lactose 5% Lactose 10% Lactose 
Ingredient  0 DA 0.5%DA  0 DA 0.5% DA  0 DA  0.5% DA 
Corn 56.29 55.89 53.37 52.97 47.54 47.14 
SBM 30 30 30 30 30 30 
Dairy-Lac 3.13 3.13 6.25 6.25 12.5 12.5 
Activate DA 0 0.5 0 0.5 0 0.5 
Fishmeal 4 4 4 4 4 4 
SDPP 0 0 0 0 0 0 
CWG 2.38 2.43 2.23 2.29 1.94 2.01 
Dical 1.34 1.34 1.24 1.24 1.04 1.04 
Lime 0.43 0.42 0.45 0.44 0.49 0.47 
Mecadox 1 1 1 1 1 1 
Lys 0.3 0.3 0.3 0.3 0.31 0.31 
Thr 0.17 0.17 0.17 0.17 0.18 0.18 
MHA 0 0.03 0 0.04 0 0.05 
DL-Met 0.17 0 0.18 0 0.2 0 
Salt 0.3 0.3 0.3 0.3 0.3 0.3 
CuSO4 0.1 0.1 0.1 0.1 0.1 0.1 
ZnO 0 0 0 0 0 0 
Vitamin 0.25 0.25 0.25 0.25 0.25 0.25 
Mineral 0.15 0.15 0.15 0.15 0.15 0.15 
 100 100 100 100 100 100 
Calculated 
Analyses       
ME, kcal/kg 3400 3400 3400 3400 3400 3400 
CP, % 21.9 21.9 21.8 21.8 21.6 21.7 
Ca, % 0.8 0.8 0.8 0.8 0.8 0.8 
P, % AV 0.45 0.45 0.45 0.45 0.45 0.45 
Lys, Tot 1.48 1.48 1.48 1.48 1.48 1.48 
Lys, TID 1.35 1.35 1.35 1.35 1.35 1.35 
TID 
TSAA/Lys 60 60 60 60 60 60 
TID Thr/Lys 65 65 65 65 65 65 
TID Trp/Lys 17 17 17 17 17 17 
TID Val/lys 76 76 75.7 75.6 74.9 74.8 
TID Ile/Lys 60 60 60 60 59.4 59.3 
 
Diets were formulated to provide 5, 10, or 20% and 2.5, 5, and 10% lactose equivalent 
from DairyLac80 for Phase I (0 to 10 d postweaning) and Phase II (11 to 21 d 
postweaning), respectively.  Fishmeal and SDPP were held constant across the diets and 
corn and CWG were allowed to float to provide similar energy levels.  Methionine source 
was diet dependent.  Diets that contained Activate DA used MHA as a Met source, 



whereas DL-Met was used in diets that do not have Activate DA.  Diets were balanced on 
a TID basis based on the ideal amino acid profile for swine. 
 
Results and Discussion 
 
Previously, data collected in the same research facility has shown an optimal level of 
20% lactose level in early nursery pig diets.   
 
Phase I (0-10 days) postweaning: 
 Lactose level or Activate DA did not affect growth performance (P > 0.30).   
 Decreasing level of lactose decreased feed intake (Lactose effect; P < 0.01) and 

Activate DA addition improved GF (Activate DA effect; P < .05), regardless of 
lactose level.   

 
The lowest level of lactose inclusion rate resulted in lower feed intake compared to the 
intermediate and high level of lactose (132 vs 150 and 146 g/d; P < .05), the differences 
in feed intake did not result in improved weight gains.  The improvement in feed 
efficiency (.654 vs .695 GF; P=.05), all diets contained Mecadox, with Activate DA 
inclusion suggests improvements in digestibility and/or altering the microflora of the 
gastrointestinal tract resulting in more nutrients available for animal growth.     
 
Phase II (11-21 days) postweaning: 
 Activate DA inclusion resulted in similar levels of performance across all levels 

of lactose, but growth rate was reduced in pigs that did not receive Activate DA 
with decreasing level of lactose (Lactose x DA; P < .01).   

 Pigs fed Activate DA tended to have lower feed consumption (DA effect; P < .10).   
 Pigs fed Activate DA had similar levels of feed intake across all levels of lactose, 

whereas pigs had lower feed intake with decreasing level of lactose in pigs that 
did not receive Activate DA (Lactose effect; P < .05, Lactose x DA effect; P 
< .02).  

 Feed efficiency (GF) was not affected by level of lactose, Activate DA, or the 
interaction (P > .25).   

 
During this phase of growth, lactose levels were reduced by 50% compared to the level 
fed during the first phase postweaning.  Level of lactose did not affect growth rate, but as 
level of lactose increased, ADFI increased (384 vs 400 vs 408 g/d, P < .05), suggesting 
that palatability increased with higher lactose levels.  GF was not affected by the level of 
lactose.  Activate DA did not affect growth rate or GF, but tended to lower ADFI (403 vs 
391 g/d, P < .10), particularly at the higher level of lactose level.  For example, Activate 
DA fed pigs had 8.7% less feed intake than pigs that did not receive Activate DA at the 
10% level of lactose inclusion rate.  However, at the low level of lactose inclusion rate (ie 
2.5%), pigs fed Activate DA had 5.1% higher feed intake than pigs that did not receive 
Activate DA.  These differences in responses to Activate DA by level of lactose resulted 
in a significant interaction (Lactose x DA, P < .02).  Previous studies in examining the 
response of Activate DA in nursery pigs have been conducted in diets containing 20 and 



10% lactose level for Phase I and II, respectively, has not shown reductions in feed intake 
with Activate DA. 
 
Overall (0-21 days) postweaning: 
 Lactose level or Activate DA did not affect growth performance (P >.19) or GF 

(P>.13).  
 Pigs fed Activate DA had similar level of growth rate regardless of level of 

lactose, whereas pigs that did not receive Activate DA decreased growth rate with 
decreased level of lactose (Lactose x DA effect; P < .01).   

 Pigs fed decreasing level of lactose had lower ADFI (Lactose effect; P < .01), but 
greater feed intake reductions occurred in pigs fed low lactose and not fed 
Activate DA (Lactose x DA effect; P < .04).   

 Lactose levels tended to interact with Activate DA in GF, with increasing GF in 
pigs fed Activate DA with lower lactose levels compared to similar GF in pigs not 
fed Activate DA (Lactose x DA effect; P < .09).        

 
Overall, from 0 to 21 days postweaning, Activate DA or lactose level did not affect 
growth rate or GF.  Pigs fed lower levels of lactose had lower ADFI compared to pigs fed 
higher levels of lactose. However, pig responses to different levels of lactose significantly 
interacted with Activate DA.  Activate DA resulted in similar levels of growth rate and 
ADFI across all levels of lactose, but pigs that did not receive Activate DA had lower 
growth rate and ADFI with decreasing level of lactose.  Dietary lactose level and 
Activate DA tended to interact in GF. Lowering the dietary lactose level tended to 
improve GF in pigs fed Activate DA, but tended to decrease GF in pigs not fed Activate 
DA.   
 



Table 1.  Effect of lactose level and Activate DA in nursery pig diets. 
 
 0 Activate 0.5% Activate  P value 
 Lactose Level Lactose Level SEM Lact DA Lact x DA 
 5/2.5 10/5 20/10 5/2.5 10/5 20/10     
BW, kg           
D 0 6.29 6.29 6.29 6.29 6.29 6.29 .07 .99 .95 .99 
D 10 7.17 7.28 7.29 7.27 7.31 7.27 .09 .69 .61 .80 
D 21 10.57b 10.82ab 11.06a 10.83ab 10.69ab 10.64ab .16 .64 .46 .12 
D 0 to 10           
ADG, g/d 86 99 99 97 101 98 6.1 .33 .38 .61 
ADFI g/d 130b 155a 147ab 134b 145ab 145ab 6.2 .02 .60 .53 
GF .658ab .638b .665ab .723a .698ab .664ab .025 .53 .05 .36 
D 10 to 21           
ADG, g/d 293b 313ab 335a 314ab 304b 297b 8.0 .28 .20 .004 
ADFI, g/d  374c 409ab 426a 393bc 390bc 389bc 9.1 .04 .10 .02 
GF .779 .762 .789 .800 .779 .767 .015 .47 .67 .30 
D 0 to 21           
ADG g/d 192c 210ab 221a 209ab 206abc 201bc 5.6 .16 .67 .009 
ADFI g/d 255c 287ab 292a 268c 272bc 271bc 6.4 .007 .17 .03 
GF .749ab .730b .758ab .781a .758ab .742b .011 .20 .13 .09 
a,b,cMeans within a row with different superscripts differ (P < .05).
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Lactose effect (P < .02) 
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DA effect (P < .05) 



Effect of Lactose Level and Activate 
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Lactose x DA effect (P < .004) 
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Lactose effect (P < .04), DA effect (P < .10), Lactose x DA effect (P < .02). 
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Effect of Lactose Level and Activate DA in 
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Lactose x DA effect (P < .009) 
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Lactose effect (P < .007), Lactose x DA (P < .03). 
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Lactose x DA effect (P < .09). 



 
Summary and Conclusions 
 
Currently, dietary lactose costs approximately $0.50-0.55/lbs and has increased 
substantially in the last 6 months.  The objective of this trial was to determine if Activate 
DA can improve performance in pigs fed lower levels of dietary lactose.  Lactose and/or 
ingredients with lactose have been shown to be required in early nursery diets.  Many 
producers feed lactose levels of approximately 20% in the first diet and then reduce this 
level in the second diet postweaning.  Lactose is an easily digestible carbohydrate, but 
also may provide the benefits of being a rapidly fermentable carbohydrate to maintain a 
population of beneficial bacteria in the gastrointestinal such as Lactobacilli.   
 
Pigs fed lower lactose diets reduced performance, primarily through reduced feed intake.  
The inclusion of Activate DA appears to abolish the depression in feed intake at low 
levels of dietary lactose.  The mechanism for these effects could be through changes in 
the microbial population in the gastrointestinal tract.  Higher levels of lactose would 
likely result in higher level of Lactobacilli and limit growth of pathogenic bacteria.  The 
antibacterial effects of Activate DA could depress growth of the pathogenic bacteria and 
maintain a vibrant population of beneficial bacteria. 
 
In the above data, it appears that Activate DA suppressed performance in pigs fed higher 
lactose levels.  Firstly, numerous previous studies conducted in the same research facility 
with similar diets (ie Mecadox and 20% lactose levels) have not found these same results.  
A potential mechanism for this result could be that Activate DA and Mecadox suppressed 
the growth of beneficial bacteria, such as Lactobacilli, in the gastrointestinal tract and 
resulted in lower feed intake and growth performance.   
 
In summary, reductions in growth performance and feed intake are ameliorated with 
Activate DA in pigs fed lower dietary lactose levels.  
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