


Evaluation of Ruminal Fluid Characteristics in Acid Indigestion of Cattle: A Practical Diagnostic Tool

ABSTRACT
This study aimed to investigate the alterations in physico-chemical and microbiological parameters of ruminal fluid in crossbred Jersey cows diagnosed with acid indigestion. Twelve animals presented to the Veterinary Clinical Complex, VC&RI, Theni, were selected and allocated into two groups: clinically healthy controls (Group I, n=6) and cattle with a history of excessive intake of fermentable carbohydrate-rich feed (Group II, n=6). Rumen fluid samples were analyzed for pH, colour, odour, consistency, protozoal motility, ammonia concentration and total volatile fatty acid (TVFA) content. Cattle in Group II exhibited significantly lower ruminal pH (5.33 ± 0.21), reduced ammonia nitrogen levels (14.26 ± 1.75 mg/100 mL) and diminished protozoal motility, alongside a marked increase in TVFA concentration (93.50 ± 5.75 mmol/L) compared to healthy controls. Physical characteristics also differed notably, with acidotic samples showing milky grey coloration, rancid odour, and watery in consistency. These findings highlight that the rumen fluid evaluation can be used as a practical diagnostic test for the identification of metabolic disturbances associated with acid indigestion in ruminants.
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1. INTRODUCTION
Ruminants are widespread and diverse group of mammals. The rumen is a specialized organ that serves as the main site of microbial fermentation in domestic livestock such as cattle, sheep and goats. Within the rumen, microbes break down complex fibrous plant materials like cellulose and hemicelluloses into volatile fatty acids (VFA’s) which are then absorbed and used as a primary energy source by the animal.
The chemical composition of rumen fluid directly reflects the positive or negative interactions between rumen microflora and the diet. The physical, chemical and microbiological characteristics of rumen fluid provide valuable insights into the microbial fermentation process, dietary adequacy and potential digestive disorders. Parameters such as color, odour, consistency, pH, total VFA, ammonia content and protozoal activity reflect the balance between feed intake and microbial metabolism.

Acid indigestion contributes to a significant economic loss in ruminant production due to its direct impact on rumen fermentation efficiency and nutrient utilization. This results in reduced dry-matter intake, impaired feed conversion ratio and consequent decline in growth rate or milk yield. Animals affected by acid indigestion also exhibits secondary complications such as laminitis, liver abscesses and immunosuppression, contributing to additional treatment and cumulative production losses (Bansodet al., 2024).
Thus, rumen fluid evaluation offers a direct and cost-effective means of assessing rumen function in both clinical and field conditions. The present study aimed to: 
(i) To evaluate alterations in ruminal fluid characteristics in cattle affected by acid indigestion and 
(ii) To implement a practical diagnostic approach for veterinary practitioners.
2. MATERIALS AND METHODS
2.1 STUDY LOCATION AND ANIMALS
The study was conducted between January and June 2025 at the Department of Veterinary Physiology and Biochemistry, Veterinary College and Research Institute (VC&RI), Theni. Twelve crossbred Jersey cows were selected from cases presented to the Veterinary Clinical Complex, VC&RI, Theni.

	Animals were categorized into two groups. Group I (Healthy controls): Six clinically normal cattle maintained on a mixed diet of hay and grain and Group II (Acid indigestion): Six cattle with a history of consumption of large quantities of highly fermentable carbohydrate-rich feed and exhibiting clinical signs of acid indigestion.
2.2 SAMPLE COLLECTION
Approximately 200 mL of ruminal liquor was collected by standard procedure of rumen tube (oro-ruminal tube attached with pump). The initial 50–100 mL was discarded to avoid saliva contamination. Rumen liquor samples were evaluated immediately after collection to assess physico-chemical characteristics such as colour, consistency, odour and pH, following the procedure of Nichols and Penn (1958).
2.3 LABORATORY ANALYSES
Protozoal motility was assessed by placing a drop of rumen liquor on a clean glass slide, covering it with a cover slip and examined under low-power magnification to grade motility based on movement intensity. Protozoan counts were performed using a modified hemocytometer method with eosin stain under an optical microscope (Lynx). Rumen ammonia nitrogen concentration was estimated by the Conway microdiffusion method using bromocresol green as an indicator (Conway, 1957). TVFA concentration was determined by steam distillation of a known volume of strained rumen liquor, followed by titration of the collected distillate with standard alkali, as per the method described by Barnett and Reid, 1957.
2.4 STATISTICAL ANALYSIS
Data were analyzed using two-sample unpaired t-tests assuming unequal variances, with normality and homogeneity of variance tested beforehand. Statistical significance was set at p < 0.05. Degrees of freedom were calculated using the Welch–Satterthwaite equation.

3. RESULTS AND DISCUSSION
The major parameters in rumen liquor samples were evaluated for pH, physical properties (colour, odour and consistency), protozoal motility, protozoal count, ruminal ammonia nitrogen levels and total volatile fatty acid (TVFA) concentration.
3.1 PHYSICAL CHARACTERISTICS
In the present study, the colour, odour, and consistency of rumen fluid in group I were observed to be greenish-brown, aromatic and slightly viscous respectively, indicative of a mixed diet consisting of hay and grain rations. In contrast, rumen liquor samples from Group II cattle exhibited a milky greyish colour, rancid odour and watery consistency respectively. These changes in physical characteristics were likely due to excessive carbohydrate fermentation and an associated increase in lactic acid concentration, which alters the osmolarity of the rumen liquor. A statistically significant reduction (p<0.05) in ruminal pH was recorded in Group II cattle when compared to Group I. This decline in pH may be attributed to the ingestion of large quantities of carbohydrate-rich feeds (such as excess rice or grains), which disrupt the normal rumen microflora leading to the accumulation of organic acids including lactic, formic and succinic acid thereby lowering ruminal pH.
Table - 1 Physico-chemical properties of rumen fluid in clinically healthy and acid Indigestion Cattle
	Parameter
	Group I (Clinically Healthy Cattle)
	Group II (Acid Indigestion Cattle)

	pH
	6.91 ± 0.20
	5.33 ± 0.21

	Colour
	Greenish brown
	Milky grey

	Odour
	Aromatic
	Rancid

	Consistency
	Slightly viscous
	Watery

	Rumen protozoa motility
	Vigorous (+++)
	Sluggish (+)

	Rumen Protozoan Count
	2.13 ± 0.17
	1.00 ± 0.11

	Rumen NH3 concentration (mg/100ml of SRL)
	25.78 ± 1.67
	14.26 ± 1.75

	Total VFA concentration (mmol/L)
	25.17 ± 1.19
	93.50 ± 5.75



Examination of rumen fluid in healthy cattle revealed rapid and vigorous protozoal motility (+++), reflecting an optimal ruminal environment with stable pH, adequate nutrient availability and a balanced microbial ecosystem. In contrast, animals affected by acid indigestion exhibited sluggish protozoal movement (+) and a notable reduction in protozoal count. This decline in activity is consistent with the known sensitivity of rumen protozoa to environmental disturbances, particularly decreases in ruminal pH. Protozoa function effectively within a narrow pH range and exposure to acidic conditions compromises their motility and survival.
Previous studies have demonstrated that protozoal populations tend to increase with diets rich in fermentable concentrates when ruminal pH remains within physiological limits (Dehority and Orpin, 1997; Franzolin and Dehority, 1996). However, under conditions of ruminal acidosis, excessive fermentation of carbohydrates leads to the accumulation of organic acids, resulting in sustained low ruminal pH. This acidic environment disrupts protozoal membrane integrity, impairs intracellular enzyme activity and reduces ciliary movement causing diminished motility and cell lysis. Inadequate fiber intake further exacerbates these effects by limiting rumen buffering capacity and saliva production, which are critical for maintaining ruminal homeostasis.
The observations in this study align with the findings of Radostits et al. (2007), who reported that acidic rumen conditions significantly impair protozoal activity. In addition to directly affecting protozoal populations, the accumulation of volatile fatty acids (VFAs) and undissociated organic acids exerts inhibitory effects on rumen motility. These acids stimulate chemosensitive receptors in the rumen epithelium, triggering inhibitory reflex pathways that reduce rumen contractions (Garry, 2002). The resulting decrease in motility contributes to stasis, prolongs acid retention and further suppresses microbial activity, creating a feedback loop that exacerbates the clinical manifestations of acid indigestion.
Thus, the reduced protozoal motility observed in affected cattle reflect the combined impact of low ruminal pH, altered fermentation dynamics, nutritional deficiencies, and reflex-mediated motility inhibition. These findings highlight the sensitivity of rumen protozoa as indicators of rumen health and underscore their diagnostic value in detecting metabolic disturbances associated with acid indigestion. The study reinforces the importance of dietary management to maintain rumen homeostasis, optimize microbial populations, and prevent the onset of ruminal acidosis.
3.2 BIOCHEMICAL PARAMETERS
Ammonia concentration in ruminal fluid is an indicator of protein degradation and microbial protein synthesis in rumen. In this study, Group II acid indigestion cattle showed significantly lower ammonia concentration than Group I. This decline was mainly attributed to the lowered rumen pH, which adversely affects the activity of proteolytic and deaminating bacteria responsible for breaking down dietary proteins and non-protein nitrogen into ammonia. The acidic environment inhibits these microbial processes and causes a shift in the microbial population toward acid-tolerant species that are less efficient in protein degradation. As a result, ammonia production is diminished.
Decreased feed intake commonly associated with acidosis limits the availability of dietary protein and non-protein nitrogen sources, thereby reducing ammonia production. Additionally, the surviving microbial populations may rapidly utilize the available ammonia for maintenance rather than growth, lowering free ammonia concentration. Furthermore, suppressed salivation during acidosis diminishes urea recycling via saliva, another key source of nitrogen for rumen microbes. Collectively, these factors contribute to the overall decline in ruminal ammonia concentration during acidotic conditions.
 Furthermore, impaired rumen motility and microbial imbalance during acidosis further reduce ammonia levels. Since ammonia is essential for microbial protein synthesis, its decreased availability can negatively impact overall rumen function, microbial growth, and the animal’s nutritional status.
Rumen acidosis arises primarily from the rapid ingestion of highly fermentable carbohydrates. Under normal conditions, ruminal microorganisms convert carbohydrates into acetate, propionate, and butyrate—collectively known as volatile fatty acids (VFAs), which are the primary energy source for ruminants. VFA production is optimized in neutral pH environment that supports a diverse and stable microbial population.
In acid indigestion, increase in fermentable substrate favors the proliferation of lactate-producing bacteria, notably Streptococcus bovis and Lactobacillus sp. Proliferation of these bacteria resulted in change from VFA production to lactic acid synthesis. Lactic acid, a stronger and non-volatile acid, accumulates rapidly and shifts the ruminal pH below 5.5. Around this pH, cellulolytic and VFA-producing bacteria are severely inhibited or destroyed.
The decline in total VFA concentration during acidosis is therefore attributable to two major factors:
(1) Suppression of normal fermentative pathways due to the inactive or inhibition of VFA-producing microorganisms and
(2) Metabolic redirection toward lactic acid production by acid-tolerant bacterial populations.
Although rumen motility and VFA absorption may also be impaired during acidosis, the dominant factor remains the pronounced reduction in VFA synthesis. Consequently, even as total acidity increases, VFAs constitute a smaller proportion of ruminal acids compared to lactic acid.





TABLE -2 COMPARISON OF RUMEN FERMENTATION PARAMETERS BETWEEN HEALTHY AND ACID INDIGESTION CATTLE
	Parameter
	Group I (Clinically Healthy Cattle)
	Group II (Acid Indigestion Cattle)
	t-Statistic
	df

	pH
	6.92 ± 0.20
	5.33 ± 0.21
	5.98
	10

	Ammonia
	25.78 ± 1.67
	14.26 ± 1.75
	4.76
	10

	VFA
	25.17 ± 1.19
	93.50 ± 5.75
	-11.65
	10







4. CONCLUSION
Rumen fluid evaluation serves as a reliable indicator for diagnosing acid indigestion in cattle, providing direct insights into the biochemical and microbial status of the rumen. In affected animals, characteristic changes such as reduced ruminal pH, decreased ammonia nitrogen levels, diminished protozoal motility, elevated total volatile fatty acid (TVFA) levels and changes in physical characteristics of the rumen fluid were consistently observed. These parameters not only reflect the underlying metabolic disturbances, they also insist its importance as rapid assessment tests of rumen function under field conditions. Thus rumen fluid evaluation can be used as a platform test which makes it a simple and practical diagnostic method that integrates chemical, microbial and physical parameters in one assessment. The application of this platform test enables early detection, improved managemental practices and timely intervention thereby supporting improved rumen function, microbial balance and overall productivity in cattle.
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