


Effect of different pre-hand milking treatments: dry hand, tap water, mustard oil, coconut oil on viable count of different physiological   groups of bacteria in raw milk of cross-bred cows
		Abstract
Production of clean and safe milk is the fundamental objective of dairy farming. Since most dairy farmers in India practice hand milking and usually moisten the teats prior to milking, the present study was aimed to assess the effect of different pre-hand milking treatments (dry hand, tap water, mustard oil, and coconut oil) on the viable count of different physiological groups of bacteria in raw milk of cross-bred cows. 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 Lactic Acid Bacterial Count, Lipolytic Bacterial Count and Proteolytic Bacterial Count 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. 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. 
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Introduction
Mankind has been 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 (Abhishek et al., 2025). Galton et al. (1986) in their study 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. Pre-dipping reduces the rate of intra mammary infection with major mastitis pathogens such as Staphylococcus aureus, Streptococcus agalactiae and coliforms. In addition to iodine products, chorhexidine when used as a pre-dip, significantly decreases SCC (Somatic Cell Count) values in herds infected with mastitis (Pankey et al,1987). The type of disinfectant product used as a pre-dip may have varying degrees of success in reducing the microbial count on teats. The quality of raw milk is influenced by different types of housing but the viable count of bacteria and (Proteolytic bacteria, Lipolytic bacteria, coliform) yeast and mould per ml milk is not influenced by the frequency of milking (Du et al., 2020). 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 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 steams of fore milk from each teat to reduce bacterial count in raw milk. 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 Sam Higginbottom University of Agriculture, Technology and Sciences dairy farm, Prayagraj. Twelve crossbred cows between 4 to 6 years age that were clinically healthy and free from mastitis, as confirmed by the California Mastitis Test (Islam et al., 2018), without any visible udder injuries or infections, were randomly selected for the study. The animals were kept in a tail-to-tail barn arranged for milking, and the dry full-hand milking technique was practiced. 
Collection of Samples
Representative milk samples were collected following different pre-milking udder wash treatments, namely dry hand, tap water, coconut oil, and mustard oil. 


Pre-hand milking Treatments (T) 
To: Udder and teats of cows wiped off with clean duster and tap water used to moisten teats 
        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 teats 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 (1989).

Results and Discussions 
Lactic Acid Bacterial Count (LABCx102) per ml raw milk:
In general, LABC (102) per ml of raw milk 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, mean LABC (102) per ml. milk ranged from 25 to 30.2.  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. Mean 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 difference in treatments and variation in milk sampling.



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



Proteolytic Bacterial Count (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 results obtained by Pandey and Prasad (2001) and Singh and Prasad (1987) are in agreement  with the findings of 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



Lipolytic Bacterial Count (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.  However, differences between the values of LBC in T1 , T2 and T3 were found non-significant being at par.  Therefore, T3 with lowest registered LBC (102) per ml milk was the most superior pre hand milking treatment over remaining treatments. The observations pertaining  to LBC (102) per ml of raw milk in present experiment are in agreement with the findings of Pandey and Prasad (2001) and Singh and Prasad (1987).
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



Fig. 1 Graphical analysis of pre-milking udder wash treatments of (LABC×102), (PBC×102) and (LBCx102) per ml raw milk
Coliform count (x10) per ml in raw milk:
Coliform count (x 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 coliformsin raw milk of pre-hand milking treatments.
Table 4: Mean value of different bacterial parameters 

	S. No. 
	Bacterial Parameters 
	TREATMENTS
	C.D.
	Results 

	
	
	T0 
	T1 
	T2 
	T3 
	
	

	1.
	LABC (102 ) 
per ml milk
	30.2a 
	29.2b 
	27.4 c
	25c 
	1.376
	     S 

	2.
	PBC (102 ) 
per ml milk
	29.2 a  
	25.4 a  
	23.6 a b 
	24 c 
	2.174
	     S 

	3.
	LBC (102 ) 
per ml milk
	32.2 a  
	29.6 a  
	29.2 a  
	28 ab 
	1.331
	      S 

	4.
	Coliform (10) per ml milk
	00.00 
	00.00 
	00.00 
	00.00 
	--
	    NS



  S= Significant  ,  NS= Non-significant
 Note: Figures with similar alphabets show non-significant differences between the 
              values within the parameter.
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 of LABC (102) and LBC (102). Mustard oil showed good 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 collect milk with lower bacterial count
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