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ABSTRACT
The present study aimed to perform a comparative analysis of rumen liquor in goats diagnosed with acidosis and healthy goats from the Theni district. Goats were grouped into two groups, six in each group. Rumen liquor was collected by rumen liquor extraction pump and strained immediately. Strained liquor was used for the study. Key parameters measured included rumen pH, protozoa count, ammonia concentration and total volatile fatty acids (TVFA). These parameters are indicators of rumen fermentation efficiency and provide information about disturbance associated with acidosis. Results demonstrated a significant reduction in rumen pH, protozoa population and increased ammonia levels in goats affected by acidosis compared to healthy goats. 
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1. INTRODUCTION
Animal husbandry is the livelihood of poor farmers next to agriculture. Among the livestock’s goat is considered as a poor man’s friend. Goat farming is economical and requires less man power. The rumen is a complex fermentation chamber with a diverse species of microorganisms that play a vital role in the digestion of fibrous plant materials in ruminants such as goats. The synergestic relationship between microbial population, including bacteria, protozoa and fungi is essential to convert ingested feed into volatile fatty acids (VFAs), microbial protein and other metabolites essential for the host animal’s nutrition and energy requirements (Mohammed, A.H. &Shaikh.T.T., 2023). Enzymes are protein which requires optimal pH and temperature for its efficient function. Hence, maintaining a stable rumen environment, particularly an optimal pH and balanced microbial ecosystem, is crucial for efficient microbial fermentation.
Rumen acidosis is the common metabolic disorder caused by ingestion of rapidly fermentable carbohydrates such as grains and concentrates. Excess consumption of such compounds will lead to accumulation of organic acids such as lactic acid and reduce the rumen pH below the physiological range of 5.5 to 7.0 (Owens et al., 1998, Liu.T et al., 2025). This condition disrupts the rumen microbial ecosystem, impairing digestion and nutrient absorption. The acidic rumen pH will adversely affect the growth and function of cellulolytic bacteria and protozoa, which will impair the digestion of fiber and alter the nitrogen metabolism (Russell & Wilson, 1996). This may affect the feed efficiency and also predispose the animal to health complications such as laminitis, liver abscess and reduction in production performance. Understanding these changes is essential for devicing effective management strategies to prevent and mitigate rumen acidosis in goat populations, thereby enhancing animal health and productivity (Panchasheel. V.R., et al., 2024)
Goat farming is prevalent in Theni district. Poor nutritional management practices often expose animals to the risk of rumen acidosis. However, limited data exist on the comparative rumen microbial and biochemical profiles between acidosis-affected and healthy goats in this region. The objective of this study was to fill the knowledge gap by analyzing rumen liquor parameters such as pH, protozoa count, ammonia concentration, and total volatile fatty acids in goats from the Theni district. These parameters serve as indicators of rumen health and fermentation efficiency, providing insights into the physiological disturbances associated with acidosis.
2. MATERIALS AND METHODS
2.1. ANIMAL SELECTION
Six non-descriptive breed goats clinically diagnosed with rumen acidosis were selected based on observable symptoms such as loss of appetite, diarrhea, lethargy, and signs of discomfort. An additional six non-descriptive breed healthy goats, were selected to serve as the control group. Rumen liquor was collected from these goats at Veterinary Clinical complex, Veterinary College and Research Institute, Theni and the study was conducted in the Department of Veterinary Physiology and Biochemistry, Veterinary College and Research Institute, Theni. 
2.2. SAMPLE COLLECTION AND PREPARATION
Rumen liquor samples were collected using rumen fluid extraction pump, a standard method (Kiro R Petrovski, 2017). Approximately 50 ml of rumen fluid was aspirated from each animal, immediately placed in ice-cooled containers and transported to the laboratory for analysis. Samples were processed within two hours of collection to preserve their biochemical and microbial integrity. Rumen liquor was strained by using muslin cloth (Maxiselly, Y., et al., 2022) and further used for ruminal pH, protozoan count, ammonia concentration and total volatile fatty acid. 
2.3. MEASUREMENT OF RUMEN LIQUOR pH
Immediately after collection, the pH of each rumen liquor sample was measured using pH indicator strips to prevent alterations due to exposure or delay.
2.4. PROTOZOA COUNT
Rumen fluid samples were diluted 1:10 with buffered saline solution. A Neubauer hemocytometer placed under a light microscope (Zeiss, Primostar.1.0) was employed for protozoal enumeration and cells were counted at 400× magnification. The mean protozoal density (cells/mL) was estimated from counts taken across several microscopic fields.
2.5. DETERMINATION OF AMMONIA CONCENTRATION
Ammonia concentration in the rumen liquor was estimated using Conway diffusion chamber method (Chanu. Y.M et al., 2020). Conway diffusion disc contains two chambers, inner and outer chamber. One ml of 2% boric acid and 1-2 drops of bromocresol green indicator was added to the inner chamber. Saturated sodium carbonate and strained rumen liquor was added to the outer chamber without mixing one ml each. The lid of the diffusion disc was fixed and mixed. The diffusion disc was incubated at 38° C for one hour. Ammonia in the liquor released by the sodium bicarbonate was trapped in the boric acid which was titrated against 0.014 N sulphuric acid. Using a standard method amount of ammonia present in the rumen liquor was estimated (Weatherburn. M. W, 1967 and Singh. B & A. Sahoo., 2004)
2.6. TOTAL VOLATILE FATTY ACIDS (TVFA) MEASUREMENT
Total volatile fatty acids were quantified using the microkjeldahl distillation method (Barnett and Reid, 1957). Rumen fluid samples were acidified, distilled and the distillate was titrated against a standard base to determine the concentration of VFAs. Results were expressed in millimoles per liter (mmol/L).
2.7. STATISTICAL ANALYSIS
Data were analyzed using the statistical software package SPSS version 13.0. Mean values and standard deviations were calculated for each parameter. Differences between the healthy and acidosis groups were tested using Student’s t-test, and p-values <0.001 were considered highly statistically significant.
3. RESULTS AND DISCUSSION
	Table – 1: Rumen physic-chemical parameters- comparison between apparently healthy and goat with acidosis.

	
	pH
	Ammonia 
(mg/L)
	VFA 
(mmol/L)
	Protozoan count (X 105/ ml)
	P Value

	Healthy Goat parameters
	7 ± 0.10
	63.47 ± 2.66
	32.17 ± 2.20
	2.37 ± 0.17
	P < 0.001**

	Acidosis Goat parameters
	5.48 ± 0.25**
	36.89 ± 4.63**
	68.33 ± 4.28**
	0.60 ± 0.17**
	

	


** - highly significant
The present study findings clearly state that goats with ruminal acidosis alters rumen microflora, fermentation ability of rumen and there by disturbs the overall rumen function. Comparison of rumen liquor parameters between healthy and acidosis-affected goats reveals marked deviations from the physiological norms required to sustain efficient fiber digestion and microbial activity. These observations align with earlier reports in cattle and small ruminants, reinforcing the concept that rumen pH acts as the primary regulator of microbial ecosystems and fermentation pathways (Russell & Wilson, 1996; Van Soest, 1994; Nagaraja & Titgemeyer, 2007).
The mean pH of apparently healthy goats is approximately 7.0, falls within the optimal range of (6.5 to 7.0). At this pH cellulolytic and fibrolytic bacteria such as Ruminococcus albus, Ruminococcus flavefaciens, Fibrobacter succinogenes and methanogens thrive effectively and degrade the structural carbohydrate and produce volatile fatty acids that support energy metabolism and maintains the conducive rumen environment. These values are consistent with classical studies describing normal rumen physiology in small ruminants fed forage-based diets (Van Soest, 1994).Whereas the mean pH of acidosis goats (5.48) indicates that the animal was affected with ruminal acidosis. This reduced rumen pH was due to the production of organic acids, primarily volatile fatty acids (acetate, butyrate, propionate) and lactic acid which exceeds the buffering and absorptive capacity of rumen (Plaizier et al., 2008). In the present study, the magnitude of pH decline suggests that the animals were experiencing a severe form of acidotic insult, likely driven by rapid fermentation of readily fermentable carbohydrates combined with insufficient buffering capacity. Low rumen pH decrease the activity of cellulolytic and methogenic bacteria and favours the acid tolerant bacteria such as Streptococcus bovis and Lactobacillus sp. This further decreases the rumen pH by acid accumulation. Consequently, prolonged acidosis may impair rumen motility and feed intake, leading to reduced animal performance. This excessive acidity disrupts rumen motility and microbial equilibrium, resulting in reduced fiber digestion and impaired feed efficiency (Khafipour et al., 2009).As lactic acid (pKa 3.86) accumulates, its stronger acidity relative to VFAs results in a downward spiral of rumen pH, further inhibiting the very microbial groups required to restore rumen function.
The balance between dietary protein degradation and its utilization by the microbes reflects the rumen ammonia concentration. In healthy goats, the comparatively higher ammonia levels observed reflect efficient proteolysis and active microbial protein synthesis under physiologically optimal pH conditions. The presence of proteolytic bacteria and ureolytic enzymes ensures conversion of dietary protein and recycled urea into ammonia, which serves as a substrate for microbial growth. Low rumen pH selectively inhibits species responsible for protein breakdown, reducing ammonia release from dietary substrates (Russell & Wilson, 1996). Ureolytic bacteria, including Selenomonas ruminantium, are sensitive to acidic conditions. Reduced urease activity limits the hydrolysis of urea into ammonia, contributing further to nitrogen deficiency within the rumen. Acidic conditions favour the dominance of Lactobacillus spp. and Streptococcus bovis, microbes that utilize sugars but contribute little to nitrogen recycling. All these changes ultimately reach the point of nitrogen scarcity by impaired microbial protein synthesis, which affects the animal growth, performance and milk production. Reduced microbial protein synthesis results in diminished amino acid supply to the small intestine, as microbial biomass constitutes the major source of metabolizable protein in ruminants.
Volatile fatty acids primarily acetate, propionate, butyrate are the major end products of carbohydrate fermentation and they serve as a key energy source for ruminants providing 60–70 % of the ruminant’s metabolizable energy (Bergman, 1990 and Krause & Oetzel, 2006 and Russell, J. B., & Rychlik, J. L. 2001). Total VFA concentration is higher in acidosis goats which reflect the enhanced carbohydrate metabolism. Although high VFA production is generally associated with efficient energy harvesting, accumulation beyond the absorptive capacity of the rumen epithelium becomes detrimental. VFAs contribute significantly to proton load, and without adequate buffering—either through saliva or transport across the rumen wall—pH declines rapidly (Owens et al., 1998). Healthy goats maintain VFA concentrations within a physiological range that supports stable rumen conditions and epithelial integrity. In contrast, excessive VFAs in acidotic goats likely represent both increased production and reduced absorption. A rumen pH below 5.8 can impair epithelial transporters responsible for VFA absorption, particularly monocarboxylate transporters (MCTs), leading to intra-ruminal accumulation (Plaizier et al., 2008).High-grain diets or sudden dietary shifts enhances the rate of starch fermentation, increasing production of VFAs and lactic acid faster than they can be absorbed or neutralized by salivary buffers (Nagaraja & Titgemeyer, 2007). These finding supports the fact that rumen acidosis arise from imbalance between acid production and its removal which is due to feeding high grain diet rich in readily fermentable carbohydrates. Although the present study did not quantify individual VFAs such as acetate, propionate, and butyrate, previous research establishes that acidosis typically shifts fermentation toward propionate and lactate production, with a corresponding decrease in acetate. This altered acetate-to-propionate ratio is consistent with high-grain diets and reflects a fundamental reorientation of energy pathways from lipogenic to glucogenic end products. Shifting energy metabolism towards glucogenic pathway is commonly observed in animal with acidosis. (Nagaraja & Titgemeyer, 2007).Such changes hold implications not only for rumen function but also for systemic metabolism, including fat deposition, milk fat synthesis, and overall energy balance.

Rumen protozoa are sensitive to acidic environment. In healthy goats the optimal rumen environment primarily pH is essential for the survival and proliferation of fibrolytic and cellulolytic protozoa, which is essential for fiber digestion. Most striking findings in the present study is the approximately 75% reduction in ruminal protozoal count in acidosis-affected goats than apparently healthy goats.  At low pH cellular damage and lysis happens, that leads to decrease in the number of protozoa (Nagaraja & Titgemeyer, 2007; Franzolin & Dehority, 1996 and Rabee, A.F. et al., 2024). Acid-tolerant bacteria such as Lactobacillus spp. and Streptococcus bovis utilize starch and compete with protozoa for survival (Kurihara.Y. et al., 1978 and Nagar.J.K. et al., 2024). 
Prolonged exposure to an acidic rumen environment can result in physical damage to the rumen epithelium. In severe cases, rumen papillae undergo degeneration, hyperkeratosis, and ulceration, conditions collectively termed rumenitis. The damage creates opportunities for microbial translocation—particularly of Fusobacterium necrophorum and Arcanobacterium pyogenes—which may lead to liver abscesses and systemic inflammation (Evci, 2024).Laminitis, another common sequela of ruminal acidosis, arises from the systemic circulation of vasoactive substances produced during rumen microbial death or proliferation. Chronic acidosis has been linked to both clinical and subclinical laminitis in small ruminants, leading to lameness and reduced mobility, which further exacerbates feed intake depression and poor performance. Endotoxins released during cell lysis (particularly of Gram-negative bacteria) may enter the bloodstream through compromised epithelium, triggering systemic inflammatory responses. Such inflammatory cascades can impair immune function, alter metabolism, and reduce overall resilience to disease.
Diet composition, particularly the starch-to-fiber ratio, plays a central role in dictating microbial community structure and fermentation profiles. Abrupt dietary transitions from high-fiber to high-grain diets appear to be a major precipitating factor for acidosis in goats. When animals are not allowed sufficient adaptation time, the rumen microbiome fails to adjust its enzymatic machinery and microbial population balance. This mismatch leads to rapid protozoal and fibrolytic bacterial suppression, followed by exponential growth of amylolytic and acidogenic species. Furthermore, ruminal acidosis disrupts the delicate interplay between feed intake, rumen fill, and motility. Reduced rumen motility diminishes particle passage and further enhances retention of fermentable substrates, creating an environment conducive to acid accumulation.
4. CONCLUSION
Based on the present study fermentation ability, microbial activity and rumen activity is significantly altered in the goat affected with ruminal acidosis. The excessive organic acid production affects the absorptive capacity and buffering ability of rumen in severe case of acidosis in goats. Further, this acidic environment suppresses the fibrolytic, cellulolytic and proteolytic microbial population and conversely it favours the growth of acid tolerant species (Streptococcus bovis, Lactobacillus sp.). Thereby fiber digestion, microbial protein synthesis, nitrogen metabolism and structural carbohydrate digestion are impaired. Prolonged acidosis may damage the rumen epithelium, predispose the animal for metabolic disorders and may affect the productivity of goats. Therefore, balanced feeding, gradual dietary transitions are essential to maintain the optimal rumen pH, microbial population and its survival, animal health and performance. 
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