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The phytogenic active ingredient AHV9  drives dose-dependent methane 
mitigation in vitro
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Introduction: Livestock agriculture, particularly ruminant production, is a significant contributor to global greenhouse 
gas emissions. While this presents a huge environmental concern, it also represents an energetic loss for the animal. 
Consequently, mitigation strategies that reduce enteric emissions while maintaining or supporting animal productivity 
and health are critical for sustainable livestock systems. One such mitigation strategy has been the dietary 
supplementation of herb and plant derivatives termed phytogenic feed additives. These plant-derived compounds 
contain a wide range of bioactive compounds that can modify microbial populations within the rumen ecosystem. 
While many studies have sought to understand how these compounds can influence rumen fermentation parameters, 
microbiome, animal health and enteric methane output, results have been varied. In this study, we sought to assess 
the impact of commercial phytogenic feed additives, produced by AHV International, a global leader in animal health 
innovation, on ruminal fermentation and methane mitigation in dairy livestock.

Five AHV phytogenic compounds, including three commercial end products (1, 2 and 6) and two of their core 
ingredients (9 and 10), as detailed in Table 1, were used in batch fermentation experiments, modified from Yu et al. 
(2023), to assess their impact on methane emissions. Freeze-dried grass silage (milled to 1mm), soybean and maize 
meal were combined (6000:1163:2837) to produce the total mixed ration (TMR) to be used as the diet substrate. AHV 
products and TMR (1.6g) were added to 100ml Wheaton glass serum bottle. Rumen contents (n=5 animals) were 
strained through four layers of cheesecloth, combined in equal proportions before being mixed (50:50) with a saliva 
mimic buffer (Goering and Van Soest, 1970). This was then added to each bottle (60ml) containing the phytogenic 
compounds in a dose-response design, comprised of the commercially administered dose (1x), a double (2x) and 
a triple (3x) dose, under continuous CO2 flushing, sealed, and incubated at 39°C. At each timepoint (0h, 4h, and 
24h), pH was recorded, and 1.5 mL samples were collected for subsequent VFA, NH3, and 16S rRNA gene analysis. 
Headspace gas pressure was recorded at 4h and 24h, and a 20ml sample was taken for CH4 quantification by Gas 
chromatography mass spectrometry. The experiment was performed in four independent biological replicates, each 
comprising three technical replicates. Statistical analyses were conducted in R, utilising its base stats functions, and 
visualised using ggplot2. The car package was used to assess the homogeneity of variance. Outliers were identified and 
removed, and normality and variance were assessed before performing a two-way ANOVA with Bonferroni and Holm 
corrections for multiple comparisons.   AHV product number	 Product type 1	 End-product (commercially used 
additive) 2	 End-product (commercially used additive) 6	 End-product (commercially used additive) 9	
Core ingredient of end-product 1 10	 Core ingredient of end-product 2 Table 1: Test compounds provided by AHV. 
Above details which of the test compounds are commercially available end products and which are core ingredients 
of these end products.  Results:   AHV 9 demonstrated the most significant decrease in methane at the double 
(44.4%, p<0.001) and triple (39.5%, p<0.001) doses at the 24-hour timepoint. Ongoing analysis on VFA, NH3 and 
16S metataxonomic analysis will shed more light on the potential of AHV phytogenics to improve both animal health 
and productivity whilst mitigating emissions.

This study demonstrates that AHV 9, a phytogenic active ingredient of a commercial feed additive, exerts a dose-
dependent anti-methanogenic effect in vitro. This methane reduction is likely driven by shifts in microbial metabolism, 
and investigating microbiome changes through planned 16S rRNA gene analysis may provide further insights into 
these mechanisms. These findings highlight the potential to optimise methane mitigation through reformulation or 
targeted dosage strategies while maintaining established benefits for dairy productivity and animal health.


