


Effect of different pre-hand milking treatments: of dry hand, tap water, mustard oil and coconut oil on viable count of different physiological   groups of bacteria in raw milk of cross-bred cows
Abstract
[bookmark: _GoBack]The present experiment was concluded with inference that the T3 (dry hand) is the best pre-hand milking treatment to obtain low bacterial count in milk pertaining to LABC, LBC and PBC except coliform followed by T2 (use of mustard oil), T1 (coconut oil) and T0 (tap water) whereas in case of PBC (102) T2 (mustard oil) was found best compared to remaining pre-hand milking treatments. Use of clean dry hand milking was found best treatment to obtain lower bacterial counts per ml raw milk in LABC (102) and LBC (102) whereas T2 (mustard oil) showed good response against Proteolytic bacterial count (PBC) in milk compared to remaining pre-milking treatments. Therefore, use of dry hand milking and application of mustard oil udder prior to hand milking may be recommended to the dairy farmers to produce milk of lower bacterial count in different physiological groups of bacteria. 	Comment by NT: write 1-2 lines about the aim of the study in the starting	Comment by NT: it is a repetition of previous line so no need to write it.
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Introduction
Mankind has been utilizing rearing different animal species from the dawn of civilization for a variety of purposes viz. production of milk, meat, wool, egg and leather. Apart from these, various animal species are also used for draught power, companionship, entertainment, research experimentation, sports, security etc. Livestock sector plays a crucial role in rural economy and livelihood (Islam et al., 2016). The term "clean milk" is used for raw milk from healthy milch animal produced and handled in clean, healthy and good hygienic practices, containing only small number of non-pathogenic bacteria and which is capable of remaining sweet till the time it reaches to the customer (Sharma and Sharma, 2001).  Washing of the teats with tap water before milking is the common practice among dairy farmers but nowadays many farmers uses various products such as iodophor solution, iodine based gel, sodium hypochlorite, dodecyl benzene sulfonic acid (DDBSA), chlorine, chlorhexidine, phenolic and alcohol for washing teats before milking as an alternative to tap water for reducing the chances of mastitis. As an alternative to washing and drying teats, many producers now dip teats pre-milking with various disinfectant products such as iodophor solution, iodine based gel, sodium hypochlorite, dodecyl benzene sulfonic acid (DDBSA), chlorine, chlorhexidine, phenolic and alcohol (Galton et al. (1986) in their study showed documented that both iodine based gel and 0.5% iodophor solution significantly reduced milk bacterial count and clinical mastitis occurrence compared to teat washing and drying with paper towels. However, Oliver et al. (1993, 2001) showed that pre-milking disinfection with 0.25% iodine dip or phenolics solution did not reduce the incidence of clinical mastitis when compared to post-milking disinfection only. However, Pankey et al. (1987) reported that pPre-dipping reducesd the rate of intra mammary infections with major mastitis pathogens such as Staphylococcus aureus, Streptococcus agalactiae and coliforms. In addition to iodine products, chlorhexidine when used as a pre-dip, significantly decreasesd SCC (Somatic Cell Count) values in herds infected with mastitis (Pankey et al., 1987). A chlorine-based dip followed by a dry wipe was an effective pre-milking treatment for controlling cow mastitis. The benefit of using some disinfectant products pre-milking in reducing new mastitis infection has been demonstrated. A study demonstrated that teat orifices colonized with Staphylococcus aureus were 3.3 times more likely to have intra mammary infection. Therefore, reducing the microbial count on teats prior to milking is an important step in the prevention of mastitis. The type of disinfectant product used as a pre-dip may have varying degrees of success in reducing the microbial count on teats. Sharma and Sharma (2001) stated as the term "clean milk" is used for raw milk from healthy milch animal produced and handled in clean, healthy and good hygienic practices, containing only small number of non-pathogenic bacteria and which is capable of remaining sweet till the time it reaches to the customer. Mondal and Prasad (2002) determinedThe quality of raw milk ias influenced by two different types of housing but. They reported that population the viable count of bacteria and three physiological groups (Pproteolytic bacteria, Llipolytic bacteria &, coliform), yeast and moldmould per ml in of milk  is not influenced by the frequency of milking (Mondal and Prasad, 2002). did not very significantly due to two and three frequencies of milking. The differences in bacterial count in milk between loose and bam house system was significantly. Milk obtained in loose house contained significant more bacteria in milk obtained from bam. Pandey and Prasad (1991) recommended dry hand milking as the best treatment to obtain low bacterial count in aseptically drawn milk. They found SPC (103) from 50.9 to 15.76 in raw milk whereas ranged from 50.9 to 15.76. The range of PBC (102), LABC (102) and coliform count per ml was 2.1 to 6.5, 0.05 to 15.6, and 9.1 to 33.2, respectively. Dey and Prasad (1991) recommended removal of two streams of fore milk from each teat to reduce bacteria count in raw milk. Engels et al., (2012) reported that micro emulsion was formulated using mustard oil, non-ionic surfactant Tween 20 and water. MF5 formulation showed higher stability with droplet size in the range of 118-430 nm with a polydispersity index of 0.236. Low polydispersity index confirms the homogeneity of emulsion formulation. Mustard oil based micro emulsion formulation demonstrated effective antibacterial activity against E. coli. Kinetics of killing of bacterial population showed that 10-fold diluted MF5 formulation was effective in 5 log reductions of E. coli population in an interaction period of 60 minutes. 	Comment by NT: References shoul not be in bold	Comment by NT: unbold all the refernces mentioned in the running text	Comment by NT: write full forms initially only then use abbreveations in the text
Hand milking is commonly used method for milking of dairy animals in India. Majority of farmers in India washes the hind quarters and udder of cows with water prior to milking as a mean of routine cleanliness. Moistening of teats and udder of dairy cows prior to hand milking is commonly practice by majority of dairy farmers in India for easy and convenient milking. They either use water or milk froth for it. However, some farmers used oil for moistening of teats. Therefore, the present experiment was conducted to find out the effect of different pre-hand milking treatments to determine viable count of different physiological groups of bacteria in raw milk of cross-bred cows maintained at SHUATS dairy farm, Prayagraj.
Materials and Methods
Experimental Animals
The experimental trial was carried out at SHUATS dairy farm, Prayagraj and , twelve crossbred cows that were clinically healthy and free from mastitis, as confirmed by the California Mastitis Test (Schalm and Norlander, 1957), and without any visible udder injuries or infections, were randomly selected for the study. The animals were kept in a tail-to-tail barn arranged arrangement for milking, and the dry full-hand milking technique was practiced. Milk samples were collected under four different pre-milking treatments—dry hand (control), washing with tap water, application of coconut oil, and application of mustard oil—with each treatment replicated ten times. The collected samples were then analyzed to determine the viable counts of four physiological groups of bacteria, namely lactic acid bacteria (LABC), lipolytic bacteria (LBC), proteolytic bacteria (PBC), and coliforms.
Collection of Samples
Representative milk samples were collected following different pre-milking udder wash treatments, namely tap water, coconut oil, mustard oil and dry hand, tap water, coconut oil, and mustard oilwith each treatment replicated ten times. The collected milk samples were then analysed to determine the viable counts of four physiological groups of bacteria, namely lactic acid bacteria count (LABC), lipolytic bacteria count (LBC), proteolytic bacteria count (PBC), and coliforms.. The samples were promptly transported to the laboratory for assessment of the bacterial quality of raw milk.
Pre-hand milking Treatments (T) 
To: Udder and Teats of cows moistened with Udder and teats of cows cleaned with tap water, wiped off with clean duster and tap water used to moisten teats prior to hand-milking.during milking as control.                                                                                                                                                                                 
T1: Udder and Teats of cows lubricated using coconut oil prior to hand-milking.
T2: Udder and Teats of cows lubricated with mustard oil prior to hand-milking.
T3: Udder and Tteats of cows wiped with clean duster prior to hand-milking.
Statistical analysis of data
The observations on bacterial parameters were compiled and analyzed using Analysis of Variance (ANOVA) in accordance with the statistical procedure proposed by Snedecor and Cochran (2004).
Results and Discussions 
Lactic Aacid Bbacterial Ccount (LABCx102) per ml raw milk:
In general, The LABC (102) per ml of raw milk came out to be in the ranged from  24 to 36. Irrespective of different pre hand milking treatment using tap water, coconut oil, mustard oil and dry hand milking as udder wash,. The  mean LABC (102) per ml. milk ranged  from 25 to 30.2. The LABC (102) per ml in raw milk of cows related to T0, T1, T2, and T3 ranged from 24 to 36, 26 to 32, 24 to 30 and 24 to 28, respectively  Mmean LABC (102) per ml in raw milk in To, T1, T2 and T3 pre-hand milking treatments using tap water, coconut oil, mustard oil and dry hand milking was 30.2, 29.2, 27.4 and 25, respectively. The differences in LABC (102) per ml of raw milk due to different pre-hand milking treatments using tap water, coconut oil, mustard oil and dry hand milking were found significant. The result showed that LABC (102) per ml of raw milk of T3 was significantly lowest than remaining three treatments. Therefore, T3 with lowest registered LABC (102) per ml milk was the most superior pre-hand milking treatment over remaining treatments. Pandey and Prasad (2001) reported that lower LABC (102) in milk due to different treatments and variation in milk sampling.	Comment by NT: mention the mean ± SE	Comment by NT: mean can not be in range. Check and rectify. Also mention the standard error along with the mean	Comment by NT: Give the significance table or mark the significance in table along with level of significance	Comment by NT: Rephrase and mention that the findings are similar with the findings of the reference if the similarity is there (Same corrections to be made for PBC and LBC). 
Table 1: Average lactic acid bacterial count (LABC×102) per ml in raw milk
	Replications
	LABC(102)  per ml in raw milk

	
	T0
	T1
	T2
	T3

	1
	24
	26
	26
	24

	2
	28
	26
	24
	24

	3
	30
	30
	30
	28

	4
	36
	32
	28
	26

	5
	28
	28
	28
	24

	6
	30
	28
	26
	24

	7
	32
	30
	28
	26

	8
	30
	30
	28
	24

	9
	32
	30
	28
	26

	10
	32
	32
	28
	24

	MEAN
	30.2
	29.2
	27.4
	25.0




Fig. 1 Graphical analysis of pre-milking udder wash treatments of (LABC×102), (PBC×102) and (LBCx102) per ml raw milk	Comment by NT: Take the graphical representation at the end of the LBC table
Proteolytic Bbacterial Ccount (PBC×102) per ml in raw milk:
In general, PBC (102) per ml of raw milk ranged from 20 to 36. Irrespective of different pre-hand milking treatment using tap water, coconut oil, mustard oil and dry hand milking and dry milking mean PBC (102) per ml milk ranged from 23.6 to 29.2. PBC (102) per ml in raw milk of cows related to T0, T1, T2, and T3 ranged from 26 to 36, 24 to 28, 22 to 26 and 20 to 26, respectively. Mean PBC (102) per ml in raw milk in To, T1, T2 and T3 pre-hand milking treatments using tap water, coconut oil, mustard oil and dry hand milking was 29.2, 25.4, 23.6 and 24, respectively.  The differences in PBC (102) per ml of raw milk due to different pre-hand milking treatments using tap water, coconut oil, mustard oil and dry hand milking were found significant Therefore T2 with lowest registered PBC (102) per ml milk was the most superior pre hand milking treatment over remaining treatments. The result announced by Pandey and Prasad (2001) and Singh and Prasad (1987) are in concurrence with the current investigation. 
Table 2: Average Proteolytic bacterial count (PBC×102) per ml raw milk
	Replications
	PBC(102) per ml in raw milk

	
	T0
	T1
	T2
	T3

	1
	28
	24
	26
	24

	2
	26
	24
	22
	26

	3
	26
	28
	22
	20

	4
	30
	28
	26
	24

	5
	26
	26
	24
	24

	6
	36
	24
	22
	28

	7
	30
	28
	26
	22

	8
	28
	24
	24
	22

	9
	32
	24
	22
	26

	10
	30
	24
	22
	24

	Mean
	29.2
	25.4
	23.6
	24.0



Lipolytic Bbacterial Ccount (LBCx102) per ml in raw milk:
In general, LBC (102) per ml of raw milk ranged from 28 to 38.  Irrespective of different pre-hand milking treatment using tap water, coconut oil, mustard oil and dry hand milking mean LBC (102) per ml milk ranged from 24 to 34. LBC (102) per ml in raw milk of cows related to T0, T1, T2, and T3 ranged from 30 to 34, 26 to 32, 26 to 34 and 24 to 30, respectively. Mean LBC (102) per ml in raw milk in To, T1, T2 and T3 pre-hand milking treatments using tap water, coconut oil, mustard oil and dry hand milking was 32.2, 29.6, 29.2 and 28, respectively. The differences in LBC (102) per ml of raw milk due to different pre-hand milking treatments tap water, coconut oil, mustard oil and dry hand milking were found significant Therefore T3 with lowest registered LBC (102) per ml milk was the most superior pre hand milking treatment over remaining treatments. The observation made related to LBC (102) per ml of raw milk is related to Pandey and Prasad (2001).
Table 3: Average Lipolytic bacterial count (LBC×102) per ml raw milk
	Replications
	LBC(102) per ml in raw milk

	
	T0
	T1
	T2
	T3

	1
	32
	26
	26
	24

	2
	32
	30
	30
	26

	3
	34
	32
	34
	30

	4
	30
	28
	28
	30

	5
	32
	30
	32
	28

	6
	30
	30
	28
	28

	7
	32
	30
	30
	30

	8
	34
	30
	28
	28

	9
	34
	30
	28
	28

	10
	32
	30
	28
	30

	Mean
	32.2
	29.6
	29.2
	28.0


Coliform count (10) per ml in raw milk:	Comment by NT: mention the unit
Coliform count (10) per ml in raw milk of cows related to T0, T1, T2, and T3 ranged from 00 to 00, 00 to 00, 00 to 00 and 00 to 00, respectively. None of the treatments shown the presence of coliforms in raw milk and it may be attributed to the adoption of good hygiene maintained before, during and after milking inside the milking barn. Similar observation was reported by Pandey and Prasad (2001) also who did not find presence of this group of bacteriacoliforms in raw milk of pre-hand milking treatments.
Conclusion
The present experiment was concluded with inference that the T3 (dry hand) is the best hand milking treatment to obtain low bacterial count in milk pertaining to LABC, LBC and PBC except coliform followed by T2 (use of mustard oil), T1 (coconut oil) and T0  (tap water). In case of PBC (102) T2 (mustard oil) is best than other treatments. Use of clean dry hand milking is best treatment to obtain lower bacterial counts per ml raw milk in of LABC (102) and LBC (102). Mustard oil showed good responds result against Proteolytic bacterial count (PBC) in milk than rest of the treatments. Therefore, use of dry hand milking and application of mustard oil to the udder prior to hand milking may be recommended to the dairy farmers to produce collect milk ofwith lower bacterial count. in different physiological groups of bacteria.
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