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1. Introduction - Velvet antler (VA) of the Formosan sambar deer (Cervus unicolor swinhoei), an 

indigenous subspecies of deer found in Taiwan, has become a promising commodity for use in healthy 

foods and traditional Chinese medicines for over 2,000 years. The demand for health supplements and the 

import of antlers velvets have increased rapidly in recent years [1]–[4]. Contradically with the VA that 

only can be harvested once a year, the deer manure was produced every day by the deer and become a 

challenging part of this kind of industry. A strategic approach to solving this problem was integrating 

deer farming with a biogas production system. Using this approach, we will be solving the farm waste 

problem also creating energy to have an additional value [5], [6]. Unfortunately, the articles that focused 

on deer manure in an anaerobic digester is limited [7]–[9]. The previous study was mixing the deer 

manure with another substrate, such as mushroom residue and cow manure, in an anaerobic digester to 

produce methane [7]–[9]. Our purpose in this research is to assess the feasibility of deer manure being the 

main substrate for producing the biogas using a batch production system. 

 

2. Experimental - Two deer manure samples, dry (DM) and wet (WM), were collected from two 

different farm in Nantou County, Taiwan. Each deer manure sample were diluted for 4, 6, and 10 times 

with tap water. The biogas slurry was used as inoculum with 1:9 (10% v/v) volume ratio between biogas 

slurry and diluted deer manure. The batch fermentation was tested in a 60 mL glass vial bottle with a 

working volume of 30 mL. These mixtures were incubated at 37 °C with 120 rpm agitation for 120 days. 

The cumulative volume of biogas production and composition (using GC TCD System HP 6890 Series, 

Hewlett Packard Development Company, L.P., USA) were used to measure the fermentation 

performance. The pH, COD, TS, and VS also examined in this research using the Standard Methods [10].  

 

3. Results and Discussion – The experimental results 

showed that the cumulative biogas and biomethane 

production (in mL/gVSadded) using the WM was valued at 

a higher number than the DM, 195% and 169%, 

respectively. With the initial pH of 7.03 + 0.16, all the 

WM performed better than DM (pH of 8.33 + 0.11). In 

lines with the previous study [11], [12]. In the case of the 

high-solid sludge digestion, like the DM that has around 

30% of TS, a higher than 8.3 initial pH potentially led to 

system failure [13]. With around 4.8 times lower 

ammonia content than DM, the WM performs higher 

biomethane production due to the negative effect of 

microbial activities on its biosynthesis [14], [15]. 

Compared with the previous study [7]–[9], the use of 

deer manure as only substrate and biogas slurry as 

inoculum showed better performance on biomethane content and the production rate. Compare with the 

untreated inoculum (i.e., mushroom residue) the biogas slurry is potentially richer in methanogenic 

bacteria that act as a key role in biomethane production. Correlated to the report by [5], the usage of 

treated inoculum sources (i.e. biogas slurry), instead of untreated sources, worked on enhancing the 

anaerobic digester for producing the biomethane. 

 

4. Conclusions - The feasibility of converting the deer manure as a main substrate to biogas, especially 

methane, using biogas slurry as inoculum was verified in this study. The results showed the wet sample of 

deer manure (WM) that diluted six times produced the highest biomethane yield (266.59 + 8.17 

mL/gVSadded) with 52.95 + 0.34% of the methane produced after 120 days fermentation. These results 

were higher than the previous studies that using of deer manure in anaerobic digester. 
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