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The Author 
Study on analysis of physical and bio chemical parameters of rumen fluid & blood in digestive disordered Goat. 

ABSTRACT

The study was carried out by collecting sample of rumen fluid & blood from the Goat at SAQTVH, Chittagong during my internship programme. After collection of rumen fluid from diseased (anorexic, digestive disordered animal) different physiological parameters of rumen fluid (e.g. color, odor, consistency, pH) and motility and number of protozoa are observed and studied in relation with different digestive disorder of goat. So, this study revealed four (4) colors of rumen fluid such as-greenish, greenish brown, milky gray were found respectively 37.5%, 37.5%, 25%. which indicate the normal, alkalosis, acidosis & chronic bloat respectively. Odor was found different types, these were-putrid (37.5%), aromatic (25%), sour (37.5%), pungent (37.5%) indicating the subacute indigestion, normal condition, acid indigestion & in active gastric juice respectively. Consistency was found in following order watery (25%), thick watery (50%), gruel like (25%), foamy respectively. In the same way, pH rumen fluid ranged from 5 to 5.9 (37.5%), 6 to 7 (50%) and remaining above pH7 (87.5%) that indicate acidosis, normal condition & alkaline indigestion of animal respectively. Study of rumen protozoal motility showed that vigorous (25%), moderate (37.5%), mild (12.5%) and absent (25%) were found respectively which indicate that animals in anorexic condition, their protozol motility were mild. Besides, the study helps to know about bio chemical parameters of different type of minerals in rumen fluid & blood of digestive disordered goat. 

Key words: Rumen fluid, Physiological parameter, rumen protozoa, Ruminal acidosis, Alkalosis, Chronic bloat, indigestion, Anorexia.  

CHAPTER-(
INTRODUCTION

Ruminant is the most important component of the domesticated animals. Digestive disorder or anorexic condition of the large and small ruminants is the most common and considerable problem in Bangladesh which hamper the proper growth and production of animals. A good ruminal environment and microbial activity are most necessary and essential factors for good digestion and metabolism and ultimately for better production of the animal.
The inhabitants of rumen microbial eco-system is a complex consortium of different microbial groups living in symbiotic relationship with the host, act synergistically for the bioconversion of lignocellulosic feeds into volatile fatty acids which serve as a source of energy for the animals. (Karma D.N., 2005). 
Any alteration in ruminal physiology causes digestive disorder, ruminal dysfunction, anorexia, loss of appetite and other abnormal conditions of the rumen. So examination of these parameters such as-pH, color, odor, consistency of rumen fluid and motility and number of ruminal protozoa are the important indicator of the anorexia, reduced feed intake and other digestive disorder of animal.

Minerals are non-nutrient constituents of feed and food and play an important role in nutrient utilization, growth and production. They are integral constituents of several enzyme systems of living organisms. Mineral sufficient feeds are utilized very efficiently in animal system. The imbalance of minerals not only impairs minerals utilization but may also alter rumen environment, reproduction and health status of animals leading to their lower productivity. Mineral status of feeds and fodder is influenced by soil and environmental condition. (Pug D.G. 1998). 
The rumen microbes have specific requirements for both macro and micro minerals to meet the needs of structural components of cell and for components of enzymes and co-factors. Little is known about the requirement of minerals for rumen microbial population and as a thumb rule it is accepted that if the animal is not deficient then it is likely that the rumen microbes will be deficient.
(Hungate, R.E, 1966). 
Blood parameters are highly affected by ruminal dysfunction. Incase of ruminal acidosis the blood pH become acidic, high haematocrit value. Alter PCV, increase blood lactate, decrease bicarbonate, increase S.G.O.T level, decrease thiamine level, fall in alkaline phosphatase activity. (Kurar, C.K. Gupta, B.N., 1974, 44, 89-91).  
In ruminal dysfunction, biochemical process get upset. Resultant outcome is the formation of abnormal toxic products of metabolism. The physical, microbial and biochemical alteration in the rumen can therefore be considered as important diagnostic tools for any number disorder of rumen. (Chakraborty A.1994) Ruminal dysfunction is the most common physiological disordered of ruminants. These studies were carried out in this aspects. Therefore, the present was undertaken with the following objections.   

The objectives of the study are given below:
· To study the physical parameters of rumen fluid (eg. color, odor, consistency, pH) clinically affected goat. 
· To study the motility and counting of rumen protozoa in rumen fluid in relation with indigestion. 
· To study the status of selective biochemical parameters (phosphorus, glucose, potassium, total protein, calcium) in rumen fluid and blood during ruminal dysfunction. 
CHAPTER-((
REVIEW OF LITERATURE
2.1: Physical Parameters of Rumen fluid:  
Indigestion is clinically characterized by anorexia, lack of ruminal movement and changes of pH of rumen contents and finally rumination ceases. (Blood D.C et. al., 1979). 

The rumen microbial ecosystem is complex and responsible for the bioconversion of lignocellulosic feeds into volatile fatty acids .Volatile fatty acid leading  to an alkaline pH of ruminal fluid. Excessive alkaline pH (7.5 to 9.5) will inhibit the contraction power of rumen and causes digestive disorder. When pH exceeds 7.5 there is decreases in the number of rumen flora. (Chakrabatry et. al. (1994). 

High lactic acid concentration in rumen decreases the ruminal pH 5 or less lead to destroying of cellulytic bacteria and protozoa. The microscopic examination of a few drops ruminal fluid on a glass slide (with a cover slip) at low power will reveal the absence of ruminal protozoa which is a reliable indication of an abnormal state of the rumen, usually acidosis.

There is a great correlation between pH of rumen fluid and motility and number of ruminal protozoa. Change of pH, due to any abnormal condition of rumen causes the great changes of protozoal motility and total count. The different value of pH in different disordered condition of rumen which causes anorexia are given below (Hungate R.E.et al.1952)

	Condition
	pH

	Normal
	6.3 to 7.0

	Simple indigestion
	5.6 to 7.2

	Acid indigestion
	4.0 to 5.8

	Alkaline indigestion
	7.3 to 8.5


Dehority and Franzolin(1996) reported that feeding high concentrate diets results in lowering of rumen below 6.0 with a marked decrease in protozoal concentration.

Cristine and Pugh (1998).In rumen fluid analysis, anorexia may cause the fluid to appear darker, increase Ph, that related with decreased the number and motility of protozoa. A gray color, low pH, and dead or no protozoa are seen to ruminal acidosis from grain overload.

Chakrabarty A (1994) normally rumen fluid color is variable between yellowish brown to greenish. It may be changed with nature of feeds and different abnormal condition of the rumen. Such as

	Condition 
	Color

	Green fodder /grass
	Pure green to greenish olive color

	straw
	Yellowish brown color

	Acid indigestion
	Milky grey in color

	Alkaline indigestion
	Dark brown

	Impaction
	Greenish Black

	Blot
	Grayish  green


Odor of the rumen fluid depends on the condition of rumen. Different abnormal conditions offer different odor. Such as-

	Condition
	Odor

	Healthy
	Aromatic, vinegar like

	Acid indigestion
	Pungent and sour

	Sub acute indigestion or protein over feeding
	Putrid and fishy

	Alkaline indigestion 
	Ammonia cal smell

	Inactive gastric juice 
	Stale

	Vagus  indigestion
	Musty


Srinivasan and Gnanaprakasam found that (2005) normally consistency of the rumen fluid is watery or slightly viscous and varied with the condition. 

	Conditions
	Consistency

	Normal
	Watery or slightly viscous

	Acidosis
	Porridge or gruel

	Impaction
	Hard caked, Scanty

	Frothy-bloat
	Foaming

	Alkalosis
	Variable/ sometimes watery 

	Vagus indigestion
	Semi-liquid


Pursur and Moir (1959) investigated the possible effects of pH on numbers and growth of rumen protozoa. Feeding of high concentrates diets  with a corresponding marked decrease in rumen pH is commonly thought to essentially eliminate the protozoa. 

2.2: Biochemical parameters of rumen fluid: 

Karma (2005). Revealed that the efficiency of ruminants to utilize such  a wide variety of feeds  is due to highly diversified rumen microbial eco system consisting of bacteria(10
10-1011)cells/ml representing more than 50genera,ciliate protozoa ((104-106/ml) from 25 genera, anaerobic fungi (103-105) zoospores/ml representing 5 genera and bacteriophages  (108-109/ml). The ecosystem is dynamic as the microbial population changes considerably on change of diet so as so to adapt it to the new feed ingredients.

Little is known about the requirement of minerals for rumen microbial population and as a thumb rule it is accepted that if the animal is not deficient then it is unlikely that the rumen microbes will be deficient. Generally either no mineral supplements are used or a mixture is given as salt licks (McDowell et al.1984) or as molasses suitably fortified with minerals (Kunju,1986). However ,more is known about the requirements of microbes for Sulphur, Phosphorus, Magnesium and Cobalt. (Durand and Komisarczuk, 1988) As with any deficiency of a nutrient, a mineral deficiency for rumen micro organism is first a reduced growth rate of microbes with or without decrease in digestibility become more extreme the digestibility of forage must decrease along with the decrease in microbial pool size and it is only than feed intake will decrease. Correlation of the deficiency will obviously have reverse effect.

Optimum minerals concentration in rumen fluid (Tripathi and Karim, 1996)

	Mineral
	Mineral conc in each lit. ruminal fluid

	Macro minerals
	

	Calcium
	171-450 mg

	Phosphorus
	300-1300 mg

	Potassium
	.85-2.65 mg

	Sodium
	1.75-3.60 mg

	Magnesium
	71-140 m


	 Micro minerals           
	

	Iron 
	1-10 mg

	Manganese
	1-10 mg

	Cobalt
	.1-.5 mg

	Copper
	.001-.25 mg

	Molybdenum
	1-10 mg

	Zinc
	.2-1 mg


(Vasconcelous and Galyean 1994) found that there is fall in plasma magnesium concentration of cattle and goat immediately following change of diet from concentrate to young grass. 

Johnson et al (1988) Have shown a fall a plasma Mg concentrate when animals were changed from a diet of hay and concentrate to one of frozen grass even though the daily intake of Mg increases by app 44% on the grass diet.

Ca in rumen fluid varied inversely with pH. There were also changes in water intake, rumen volume, dilation and outflow rate associated with the diets.

2.3: Mineral Consultation in Serum/Plasma of small ruminants:   

The normal plasma /serum mineral concentration ranges in sheep and goat (Ahmed et, al, 2000, Pastrana et, al,1991,Shinde et, al, 2006)

	Mineral elements
	Young
	Adult

	Macro elements(mg/100ml)
	
	

	Calcium
	9.6-12.9
	6.8-13.2

	Phosphorus
	4.5-7.1
	5.5-7.0

	Magnesium
	2.1-3.2
	2.4-3.1

	Sodium
	124-160
	144-155

	Potassium
	3.1-6.0
	3.9-5.5


	Micro elements(ppm)
	
	

	Copper
	0.7-1.0
	0.05-1.23

	Zinc
	0.78-.79
	0.64-.69

	Selenium
	0.06-.01
	0.08-.09

	Iron
	2.86-2.90
	2.03-2.21
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MATREIALS AND METHODS

1. Study Area and Time:

A cross sectional study was carried out at SAQTVH, Chittagong for a period of seven days during internship period from 21.03.09 to 28.03.09. 

2. Study population:

A total of 8 clinically affected goats with a history of anorexia, inappetance were examinee and study brought under experiments after though clinical examination Rumen fluid and blood samples were collected from respective goats. 

3. Collection of sample:

Rumen fluid was collected though punching at the middle of the left para-lumber fossa with a long sterilized GTV needle & syringe. In some cases Rumen fluid was collected by a 16 gauge needle inserting in the rumen through abdominal wall caudal to the xyphoid and to the left of midline. 

4. Transportation and preservation of sample:

After collection of rumen fluid it was transported to laboratory through tharmoflask with ice, in rubber stoppard test tube with a layer liquid paraffin to preserve anaerobic environment. These samples were stored in refrigerator for 3-4hours with adding 1 drop of Mercuric Chloride solution in 5ml of rumen fluid as preservative

5. Processing of sample for examination

The rumen fluid was strained through a double fold muslin cloth. The samples were centrifuged at the rate of 3000 rpm for 15 minutes and remove the supernatant.   

6. Physical Examination Procedure:

Color: Color of the collected rumen fluid was observed by naked eyes and compared with rumen fluid of healthy animal and digestive disordered animal.

Odor: Odor of the collected rumen fluid was observed by organoleptic  test and was recorded. Odor of the rumen fluid depends on the condition of rumen. Different abnormal conditions offer different odor

Consistency: Immediately after collection of rumen fluid their consistencies were observed and different types of consistency were found in different samples. All types consistency were recorded.

pH: The ruminal pH is an important factor for good digestion and microbial activity. It was determined by wide range of pH indicator paper and electrical digital pH meter in the laboratory. The pH of  rumen fluid changes due to different causes such as ruminal acidosis, alkaline indigestion which causes the microbial activity of the rumen.

7. Examination of protozoal activity and motility:

A drop of fresh ruminal fluid was taken in a clear glass slide and a cover slip was placed over it and examined under microscope. The motility was graded arbitrarily as -,+,++,+++, i, e. none, mild, moderate and vigorous respectively. The grading of motility symbolically below:

	Density
	Symbol
	Grade

	None
	-
	1

	Mild/Few
	+
	2

	Moderate
	++
	3

	Vigorous
	+++
	4


8. Counting of Ruminal protozoa

Preparation of working solution; it was made by the following reagents

1) Formal saline (.85%Normal saline and formaline in equal volume) 1ml

2)5%Lugol’s iodine- 2.5ml 

3)30% glycerin- 1.5ml

Method of counting:

At first 1:10 dilution of freshly collected ruminal fluid was diluted with working solution. Then following a gentle shaking 0.1ml was placed in a counting slide with a pipette and covered with cover slip. Differential total counts were carried out by 40x objective. (Incase of haemocytometer with Neubar ruling 8sq.mm was counted) and the average was multiplied by 50,000 dilution factor. The result was expressed as total counts per ml (n x 10).After calculating the ruminal  protozoa in collected sample it was compared with previous study and standard one. The normal count per ml of ruminal fluid are: 
  

	Diet/Condition
	No.of protozoa
	Motility

	Mixed ration
	1x105/ml 
	+++

	Concentrate ration
	1x106/ml
	+++

	Acid indigestion 
	No or less in no 
	0 to +

	Alkali indigestion
	No or less in no
	0 to +

	Blot
	Decreased total count
	0


9. Collection of blood: 

Blood was collected from jugular vein by syringe   from the same animal from which the ruminal fluid was collected and kept in test tube for serum separation and rumen blood was preserved with anticoagulant (Sodium EDTA).  
10. Determination of blood pH:

After collection of blood by using pH meter pH of blood was determined.

11. Separation of serum for determination of mineral contents:

After collection of blood the syringe was placed inclined position for 1-2 hours at room temperature .Then the syringe was kept in refreezarator at 4c for overnight. Then centrifuged  3000 rpm for 15 minutes.

12. Determination the Biochemical rumen fluid & blood:  

After completing the physical examination, the mineral content of rumen fluid was determined by using biochemical analyzer (Humalyzer, 3000).    
4. Data entry and analysis:

The obtained data were entered into MS Excel-2000 and exported to STATA 7.0 ( Stata Corporation, College Station, Texas, USA for analysis. A descriptive analysis was carried to express the results in mean with standard deviation and percentage. Student “t” test was used to know the level of significance. Biochemical indices were expressed in gm/liter for total protein and milligram/deciliter for calcium and phosphorus.

Procedure for assay of different biochemical parameters:
1.  Enzymatic Colorimetric Test for Glucose:

The method of enzymatic colorimetric test used to analyze the glucose (Barham et al.,1972  and Teischer et al.,1971.

Trade name of kit: Glucose Inquicolor, Geramany (eMail: human@human.de)

Reaction Principle: The glucose is determined after enzymatic oxidation in the presence of glucose oxidase. The formed hydrogen peroxide reacts under catalysis of peroxidase with phenol and 4-aminophenazone to a red-violet quinoeimine dye as indicator.

Reagents:

	4×100 ml or 1×1000 ml Colour reagent

	Phosphate buffer (pH 7.5)
	0.1mmol/l

	4-Aminophenazone
	0.25mmol/l

	Phenol
	0.75mmol/l

	Glucose oxidase
	>15KU/l

	Peroxidase
	>1.5KU/l

	Mutarotase Stabilisers
	>2.0KU/l


	Standard
	9×3 ml Standard

	
	Glucose
	100mg/dl


Deproteinising Solution:

	Uranyl acetate
	1.6 g/dl

	Sodium chloride
	9 g/dl


Package size: 

	REF
	10260
	4x1000 ml
	Complete Test Kit

	IVD
	10121
	1000 ml
	Complete Test Kit

	
	10122
	1000 ml
	Deproteinising Solution

	
	10123
	9 x 3 ml
	Standard


Reagent preparation and Stability:

REG and STD are readily use. The reagents are stable up to expiry date when stored at 2-8°C. When open contamination after opening must be avoided. REG after open stored at 15-25°C.

Specimen:  Serum

Stability of serum:  The glucose is stable for 5 days at 20-25°C, if deproeinisation and centrifugation of the whole blood id performed promptly after collection. The glucose is stable for 24 hours at 2-8°C, if serum or plasma is prepared within 30 min. after collection.

Assay:

Wavelength: Hg 546 nm, 546 nm

Optical path: 1 cm

Temperature: 20---250C

Measurement: Against reagent blank

Only one reagent blank per series was required.
Pipetting Scheme:

1000 μl of reagent was taken in previously marked three eppendorf tubes for reagent blank, sample and standard separately by micropipette. 50μl of sample and standard were added in the previously marked eppendorf tube respectively. Reagent blank eppendorf tube only contain reagent. Sample and standard for glucose were mixed separately in each eppendorf tube and incubated for 10 minutes at 250C. Absorbance of the sample and standard were measured against the reagent blank within 60 min (ΔA) λmax in 546 nm by spectrophotometer of the Humalyzer 3000®.

	Pipette into cuvette
	Reagent blank
	Sample/Standard

	Sample/Standard
	------
	50μl

	Dist. water
	50μl
	------------

	Reagent
	1000μl
	1000μl

	Mixed and incubated for 10 min. at 20---250C. Absorbance of the sample and standard were measured against the reagent blank within 60 min(ΔA)


Photometric Colorimetric Test for Total Protein (Biuret Method):
Principle: Cupric ions react with protein in alkaline solution to form a purple complex. The absorbance of this complex is proportional to the protein concentration in the sample.

Contents:

	Reagents:
	4×100 ml or 1×1000 ml Colour reagent

	
	Sodium hydroxide
	200mmol/l

	
	Potassium sodium tartrate
	200mmol/l

	
	Copper sulfate
	12 mmol/l

	
	Potassium iodide
	30 mmol/l

	
	Irritant R 36/38
	


	Standard
	1×3 ml Standard

	
	Protein
	8g/dl

	
	Or
	80g/l

	
	Sodium azaid
	0.095%


Assay:

Wavelength: Hg 546 nm, 520-580 nm

Optical path: 1 cm

Temperature: 20---250C

Measurement: Against reagent blank

Only one reagent blank per series was required.

Pipetting Scheme:

	Pipettes into cuvettes
	Reagent blank
	Sample/Standard

	Sample/Standard
	------
	20μl

	Reagent
	1000μl
	1000μl

	Mixed and incubated for 10 min. at 20---250C. Absorbance of the sample and standard were measured against the reagent blank within 30 min(ΔA)


Calculation of the Protein Concentration:

With standard:

C=80× ΔA sample/ ΔA standard [g/l]

Colorimetric determination of inorganic Phosphorous in Serum and Plasma with the monoreagent

Measurement Principle: In sulphonic acid solution inorganic phosphate forms an ammoniumphorusphomolydate-complex with the formula (NH4)3[PO4 (MoO3)12]. The increase in absorbance is measured at 334/340 nm and is proportional to the inorganic phosphorus concentration. Due to presence of detergents there is no need for deproteinization.

Concentration of the working solution:

Monoreagent

	Sulphuric acid


	280mmol/l

	Sodium chloride
	150 mmol/l

	Ammonium molybdate
	0.9 mmol/l

	Detergents
	1%

	Standard
	5mg/dl(1.615 mmol/l)


Assay Procedure:

	Wavelength:
	334/340nm

	Temperature:
	200C-370C


	
	Sample
	Standard

	Reagent
	1000μl
	1000μl

	Sample
	10μl
	-

	Standard
	-
	10μl


These were mixed separately and then absorbance of Sample A(s) and the Standard A(STD) were measured against Reagent A(RBL).
δA(s) =A(s)-A(RBL)
δA(STD)=A(STD)-A(RBL)
Calculation:

C=5×--------(mg/dl)

Colorimetric method for determination of calcium from serum

Colourimetric Method: O-Cresolphthalein complexone, without deproteinization.

Reaction Principle: Calcium ions form a violet complex with O-Cresolphthalein complexone in an alkaline medium.

Sample Material: Serum

Reagents:

	Contents
	Initial Concentrations of solutions

	1. Standard

Calcium
	2.5mmol/l(10mg/dl)

	2. Buffer

2-amino-2methyl-propan-1ol
	3.5 mmol/l, pH 10.7

	3. Chromogen

O-Cresolphtalein complexone

8-Hydroxyquinoline

Hydrochloric acid
	0.16 mmol/l

6.89 mmol/l

60 mol/l

	4. EDTA


	150 mmol/l


Preparation of Reagents:

All solutions were ready for use. Bottles were kept in closed after use. The reagents were stored at stable condition up to the expiry date up at +15 to 25ºc.

Working reagent: Equal volumes of solutions 2 and 3 were mixed to give enough reagents for the number of samples being run. The working reagents were stabled for 7 days at +2 to +8ºc.

Procedures:

	Wavelength:
	Hg 578 nm (550-590 nm)

	Spectrophotometer:
	570 nm

	Cuvette:
	1 cm light path

	Measurement:
	Against reagent blank

only one blank required per series

	Temperature:
	37ºc


Assay:

	Pipette into test tubes:
	
	
	

	
	Reagent Blank
	Standard
	Sample

	Sample
	-------
	---------
	25μl

	Distilled Water
	25μl
	-------
	------

	Standard
	--------
	25μl
	-------

	Working Reagent
	1.0 ml
	1.0 ml
	1.0 ml


After mixing the absorbance of the sample (Asample) and standard (Asample) read against the reagent blank in between 5 to 50 minutes.

Calculation

Concentration

(mg/dl)= 10.0× ΔA sample/ ΔA standard ]

Procedure of detecting total Protein: 

	Pipettes into cuvettes 
	Reagent blank 
	Sample/Standard 

	Sample/Standard 
	------
	20 (l 

	Reagent 
	1000(l 
	1000(

	Mixed and incubated for 10 min. at 20---250C. Absorbance of the sample and standard were measured against the reagent blank within 30 min ((A)


Procedure of detecting Glucose: 

	
	Macro
	Semi micro

	Pipette into cuvettes 
	         or sample 
	Reagent blank 
	         or sample 
	Reagent bank 

	
or sample 


	20( 

2000(l 
	---

2000(l 
	10(l 

1000(l 
	---

1000(l 

	Mix, incubate for 10 min. at 20.....250C or 5 min. at 370C. Measure the absorbance of          and the sample against the reagent blank within 60 min. ((A)  


Procedure of detecting Phosphorus

	Pipette into tube: 

	
	Reagent Blank
	Standard
	Sample

	Working reagent 
	1.0ml
	1.0 ml
	1.0 ml

	Deionized water 
	30 (l
	---
	---

	Standard 
	---
	30 (l
	---

	Sample 
	---
	---
	30 (l

	Mix, let stand for 10 min. Read absorbance of sample (Asample) and standard (Astandard) against reagent blank. 


CHAPTER-IV 
RESULT 
Table1.  Physical Parameters of Rumen Fluid: 

	Sample
	Color
	Constancy
	Odor
	PH of rumen fluid
	Motility of Protozoa
	No. of Protozoa /ml

	1
	Greenish brown 
	Thick watery
	Pungent
	7.2
	Vigorous 

(+++)
	2.5(105

	2
	Greenish brown 
	Gruel like
	Pungent
	6.8
	Moderate 

(++)
	1.75(104

	3
	Greenish 
	Thick watery
	Aromatic
	6.5
	Vigorous 

(+++)
	1.5(105

	4
	Greenish 
	Watery
	Aromatic
	6.4
	Moderate 

(++)
	1.8(105

	5
	Milky grey 
	Thick watery
	Pungent
	6.7
	Moderate 

(++)
	1.54(104

	6
	Greenish brown 
	Thick watery
	Sour
	5.5
	Absent
	-

	7
	Greenish 
	Watery
	Sour
	5.3
	Absent
	-

	8
	Milky grey  
	Gruel like
	Sour
	5
	Absent 
	- 


The table is portrays physical parameters of rumen fluid. These include color, odor, consistency and pH in relation to the motility of rumen flora. The pH was ranged in between 5-7.2. Rumen protozoal activity was absent below pH 5.5 to less. Vigorous motility of protozoa was found at 7.2 which was 2.5(105per ml of rumen fluid.
	[image: image1.png]Color of rumen fluid

M Greenish

M Greenish
brown

= Milky grey





	[image: image2.png]Consistency of
rumen fluid

W Thick watery
m Gruel like

u Watery






	[image: image3.png]Odor of rumen
fluid

mPungent
B Aromatic

" Sour





	[image: image4.png]Motility of rumen protozoa

= Vigorous
B Moderate
™ Absent

= Mild







Fig: 1 Physical parameters of rumen fluid (Color, consistency, odor and motility).
Table No: 2: Bio chemical parameters of rumen fluid and blood: 

	pH
	Phosphorus
	Potassium
	Glucose

	Rumen fluid
	Blood
	Rumen fluid
	Blood
	Rumen fluid
	Blood
	Rumen fluid
	Blood

	Mean ±Std
	Mi-Max
	Mean ±Std
	Mi-Max
	Mean ± Std
	Mi-Max
	Mean ± Std
	Mi-Max
	Mean ± Std
	Mi-Max
	Mean ± Std
	Mi-Max
	Mean ±Std
	Mi-Max
	Mean ±Std
	Mi-Max

	6.17±.8
	5-7.2
	5.925±.27
	5.6-6.8
	36.74±1.41
	34.4- 8.8
	1.74±.25
	1.5-2.1
	28.04±2.57
	26.3-32.9
	15.35±2.32
	13.5-20.7
	111.29±184.17
	11.4 

- 509.
	113.53-66.56
	81.4-170.9


The table showed that the minimum level of pH 5 and maximum is 7.2 of rumen fluid and the blood pH minimum 5.6, maximum 6.8. The phosphorus level in rumen fluid minimum 34.4, Maximum 38.8 and in blood minimum 1.4, maximum 2.1. Potassium level in rumen fluid minimum 26.3, maximum 33.9 & blood minimum 13.5 maximum 20.7. Glucose level in rumen fluid minimum 11.4, maximum 509.3 and in blood minimum 81.4, maximum 173.9. 

DISCUSSION
In this study, we got 3 differents color of rumen fluid of goat. These are greenish, greenish brown, milky grey and there percentage are 37.5%, 37.5%, 25% respectively. These colors depend on the diet and abnormal condition of the rumen. Previous study shows that due to acid indigestion, color of ph become milky grey and due to alkaline indigestion, (Chakrabarty A. 1994). So, this study significantly supports that previous study.

Various types of odor were found in this study. Such as aromatic (25%), sour (37.5%). pungent (37.5%) in earlier study, by Srivansan S. R. and Gnanaprkasam V. (2005), putrid, aromatic, sour and state indicates respectively the protein over feeding or sub acute indigestion. So this study coincide with the previous study to a great extend. 

4 types of consistency were found in different samples. These were watery. thick watery, gruel like respectively. Which indicates different abnormal condition  of rumen in goat. Data from previous study (Dehority and Grubb, 1975), shows that during ruminal acidosis. 


There is a great correlation between, pH of rumen fluid and motility and number of ruminal protozoa. In this study the pH was ranged in between 5-7.2. Rumen protozoal activity was absent below pH 5.5 to less. Vigorous motility of protozoa was found at 7.2 which was 2.5(105per ml of rumen fluid. Generally, during acid indigestion, pH reaged from 4.0 to 5.5, during Alkalosis 7 to 8.5 (Chakrabarty A, et al, 1994 and Srinivasan S.R. 2005)
   CHAPTER-V
CONCLUSION

In the study, we can conclude that animal which were suffering from anorexia, chronic acidosis or indigestion, there were a marked change of color, odor, consistency, pH of rumen fluid and change of motility and number of ruminal protozoa were observed. Besides biochemical parameter of mineral content or rumen fluid & blood were also observed incase of anorexic or digestive disordered goat. The result of this study support to the study and result of many previous scientists who worked in rumen physiology, microbiology and ruminal eco-system of cattle, goat and sheep. 

CHAPTER-VI 
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