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ABSTRACT

This study evaluated the efficacy of various herbal agents as post-milking teat dips on somatic cell count, milk yield and milk composition
in lactating dairy cattle for 28 days. A total of 25 lactating HF crossbred cows of 6 to 8 years of age maintained under a loose housing
system were divided into five groups each having five cows; T1 (Control fresh clean water), T2 (1% potassium iodide), T3 (Aloe vera gel),
T4 (turmeric paste) and T5 (neem oil). Among the treatment groups, Aloe vera gel and neem oil were significantly (p<0.05) effective
in reducing somatic cell counts and increased the milk compositional parameters, viz,, SNF, lactose and protein, whereas fat% did not
vary between treatment groups. There was no consistent increasing trend seen in milk yield, though there was a significant (p<0.05)
difference on days 7 and 14. On days 21 and 28, milk yield did not show any significant difference between the treatment groups. The
aforementioned results primarily conclude that among the herbal agents used as teat dips, Aloe vera gel and neem oil performed better
compared to other treatment groups as they reduced somatic cell counts and positively influenced milk composition parameters. Further,
studies can be conducted to explore the bacteriological cure and teat condition improvement with these teat dips.
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INTRODUCTION

Mastitis is the major economical disease in India
incurring an approximate loss of Rs. 7165 crores per
year (Bansal and Gupta, 2009). The primary concealed cause
of disease incidence is that the teat canal remains open for
at least 15-30 min after milking, allowing bacteria to enter.
Cutting this passageway considerably minimizes the risk
of pathogens entering the teat canal (Vavrova et al., 2014).
Teat dipping is one such easy, practical, and cost-effective
approach to reducing the pathogen entry and burden on
teats (Oliver et al., 1994). It helps in keeping teat skin healthy
and heals skin lesions, thus contributing to mastitis control
(Hillerton, 1997). Post-milking teat dipping helps in the
removal of infectious mastitis causing pathogens that might
have deposited on the teat surface and those at opened
teat canal that are transferred during milking from infected
residues (Woolford, 2001). Teat dips available commercially
are creating concern about animal welfare as they are
usually made of chemicals such as chlorhexidine, hydrogen
peroxide, iodine, hypochlorite, etc. The growing popularity
of natural and herbal medications, their easy availability and
reduced cost have led to the formulation of many polyherbal
teat dips, e.g., mastidip liquid comprising Berberis lyceum,
Curcuma longa and Eucalyptus globulus as chief ingredients
(Waghmare et al., 2013). A herbal combination of Aloe vera,
turmeric powder, and lime is also proven effective in reducing
mastitis (Thangadurai et al., 2017). Though it has been known
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that herbal agents such as turmeric, Aloe vera and neem oil
are effective in reducing mastitis incidence, information
is scant on the effect of individual herbal agents that the
farmers could directly use at their doorstep. The present
study was conducted to study the effect of commonly used
herbal agents that could be used as post-milking teat dip
on milk yield, milk composition, and somatic cell count in
lactating dairy cattle.
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MATERIALS AND METHODS

Animals and Experimental Design

Following approval from the Institutional Animal Ethical
Committee (VCH/IAEC/ 2019/99), a total of twenty-five HF
crossbred dairy cows were selected from the Livestock Farm
Complex, Veterinary College, Hebbal, Bengaluru (India). All
the animals selected for the trial were about 6 to 8 years of
age, in the fourth to sixth lactation, and had an average milk
yield of 6 kg/day. These cows were randomly assigned to 5
treatments (T1- Control-Fresh clean water, T2- 1% Potassium
lodide, T3- Aloe vera gel, TA- Turmeric paste, and T5- Neem
oil) with five animals per treatment. The post-milking teat
dips were applied within one min after milking as per Oliver
etal.(1990) . The experimental trial was conducted for 28 days.

Management of Animals

The selected cows were housed under aloose housing system
and maintained under standard managemental conditions.
Every day each cow was offered 3 kg of concentrates during
milking time. Each cow was given 20 kg of maize and Napier
as green fodder and 5 kg of ragi straw as dry fodder. Fodder
was fed twice a day. The experimental animals were left to
graze in the fields for 3 h a day. Clean, safe drinking water
was provided ad libitum. The cows were milked twice a
day throughout the experiment, once at morning 5.15 a.m.
and the second at afternoon 4.45 p.m., through machine
milking in a milking parlour. Cows were washed once daily
after morning milking. Cleaning of the shed including the
manger was done every day. Dung and fodder residues were
cleaned regularly. Before milking, the legs were tied with a
rope to prevent kicking, wiped the teats with a clean cloth,
placed the teat cup on the teats, and then started the milking
machine. All the utensils used for milk collection and machine
milking were washed after every milking session regularly.
The milking parlor was also washed and dried.

Parameters Studied

Daily recording of milk yield in kg was done. Milk samples
collected on days 1, 7, 14, 21, and 28, were subjected to
analysis of milk composition viz. lactose, fat, protein, and SNF,

using an automatic milk analyzer (Ksheeraa-270A). Somatic
cell count (SCC) was determined using direct microscopic
count as per the procedure detailed by Schalm et al. (1971).
Each animal was considered as one experimental unit for
the statistical analysis. Pair-wise comparison of estimated
marginal means of data was done using Univariate tests
in the General Linear Model by including the data of the
observations of day one as a covariate. All the means were
compared at a 0.05 level of significance. The statistical
analysis was done using IBM SPSS Statistics software.

ResuLts AND Discussion

The mean milk yield in kg/day of different treatments
under the present study are presented in Table 1. In the first
and second weeks of the experiment, the control group
significantly outperformed the herbal teat dipping in terms
of milk yield. However, in the third and fourth weeks of the
experiment, there were no significant differences between
the control and treatment groups or within the treatment
groups. These results are in agreement with Waghmare
etal. (2013) and Ramprabhu et al. (2014). Upon reviewing the
available published papers on teat dips, it was found that teat
dipping does not significantly affect milk yield. The variation
noticed in the milk yield in the first week of the study could
be due to variations in the stage of lactation and other animal
related factors.

The indicator for monitoring the udder health is somatic
cell counts. An increase in somatic cell counts could be
considered an early sign of the emergence of inflammatory
changes in the mammary gland (Kaswan et al.,, 2012). A
somatic Cell Count (SCC) threshold of 200,000 cells/mL along
with clinical signs was used to define mastitis, i.e., a quarter
was classified as healthy when the milk SCC was < 200,000
cells/mL, whereas an unhealthy quarter was defined when
the milk SCC was > 200,000 cells/mL (Hillerton, 1999). In the
present study, on day 7, the group dipped with Aloe vera gel
had significantly (p<0.05) higher somatic cell counts per mL
of milk and the group dipped with neem oil had the lowest
counts. On day 14, the control group had the significantly
(p<0.05) highest somatic cell counts and neem oil had the

Fig. 1: Method of application of fresh clean water, potassium iodide and neem oil (a), Aloe vera gel (b) and turmeric paste (c)
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lowest counts. On day 21, the control group had significantly
(p<0.05) highest somatic cell counts and the lowest was
in the Aloe vera gel-dipped group. On day 28, significantly
(p=<0.05) highest counts of somatic cells were in the turmeric
paste-dipped group and the lowest in the Aloe vera gel and
the potassium iodide dipped groups (Table 2). The results
regarding the group dipped with Aloe vera gel agreed with
Sharma et al. (2014), in which a significant reduction in
somatic cell counts was found in the Aloe vera gel treated
group, where an evaluation of comparative efficacy of Aloe
vera and glutaraldehyde antisepsis as teat dip was done.
Significant reduction in somatic cell counts in the Aloe vera
treated group could be attributed to its antibacterial and
anti-inflammatory properties (Habeeb et al., 2007). The
results obtained on day 28 concerning the turmeric paste
dipped group are in contrast with Waghmare et al. (2013)
and Thangadurai et al. (2017) in which turmeric powder was a
componentin the herbal paste applied. Reduced somatic cell
counts might be due to the presence of other components
like eucalyptus oil or Berberis lycium in the former and the
presence of Aloe vera in the paste in the latter. The results
obtained with the potassium iodide group in the current
study are in agreement with the findings of Williamson and
Lacy-Hulbert (2013), where post-milking spraying of iodine-
based disinfectant was done and they noticed a significant
lowering of somatic cell counts. The results are in contrast

with the findings of Foret et al. (2005), where two barrier
iodine teat dips having 14-20 ppm and 8-14 ppm of free
iodine were used, and no significant difference in somatic
cell counts was noticed throughout the trial. As iodine-based
teat dips are germicidal in nature because of the free iodine
present, it would have resulted in a significant lowering of
somatic cell counts, as these cells appear as an indicator for
udder infection. The results obtained with neem oil on days
7 and 14 in this study are in line with Thakur et al. (2018),
where methanolic seed extract of neem was used where they
found reduced somatic cell counts. Similarly, the reduced
counts of somatic cells in the neem oil-dipped group were in
accordance with Waghmare et al. (2013). The lowered somatic
cell counts recorded in the neem oil-dipped group could be
due to its anti-inflammatory and antibacterial properties
(Gupta et al.,, 2017).

The data on milk composition, viz., lactose %, protein
%, fat % and SNF % (solids not fat) are presented in Table 3
and 4. In the first week of the experiment, milk composition
parameters did not vary significantly between any of
the herbal teat dip groups and the control group. At the
end of the experiment, overall milk composition values
were significantly higher in the Aloe vera dipped group as
compared to all other groups. Lactose %, protein %, and
SNF % were significantly higher in the Aloe vera and neem
oil dipped groups than in the control group, the former also

Table 1: Effect of various herbal agents as post-milking teat dips on milk yield (kg/day) on days 7, 14, 21, and 28 in lactating dairy cattle (Mean

+ SE)
Description Milk yield (kg/day)
Day 7 Day 14 Day 21 Day 28
T Control-fresh clean water 6.69+0.17° 6.50+0.26° 6.16+0.23 6.48+0.38
T2 Potassium iodide (1%) 5.89+0.17° 5.79+0.26™ 6.48+0.23 6.26+0.38
T3 Aloe vera gel 6.17+0.17 b¢ 5.70+0.26° 5.95+0.23 5.90+0.38
T4 Turmeric paste 6.69+0.17° 5.74+0.26® 5.95+0.23 5.92+0.39
T5 Neem oil 6.50+0.17°¢ 6.08+0.26%° 6.42+0.23 6.14+0.38

Covariates appearing in the model are evaluated at this value of milk yield (kg) on day 1= 6.1856. Means with different superscripts in the same column

vary significantly (P<0.05)

Table 2: Effect of various herbal agents as post-milking teat dips on log,, Somatic cell counts/ mL of milk on days 7, 14, 21, and 28 in lactating

dairy cattle (Mean + SE)

log;, Somatic cell counts/mL of milk

Description
Day 7
T1 Control-fresh clean water 6.10+0.06°
T2  Potassium iodide (1%) 6.22+0.05%¢
T3 Aloe vera gel 6.29+0.06°
T4  Turmeric paste 6.25+0.07%
T5  Neem oil 6.04+0.06°

Day 14 Day 21 Day 28
6.39+0.09° 6.29+0.11° 6.20+0.10%
6.15+0.10%° 6.02+0.13%° 6.03+0.12°
6.24+0.09%° 5.90+0.15° 5.91+0.10°
6.16+0.08%° 6.19+0.11%° 6.39+0.10°
6.02+0.10° 6.03+0.13% 6.14+0.11%

Covariates appearing in the model are evaluated at the value on day 1 log,, Somatic cell count/mL of milk = 6.3278. Means with different superscripts in

the same column vary significantly (P<0.05)
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being significantly higher than the latter, while the other
groups did not vary significantly. Fat % was significantly
higher in the Aloe vera group than in the neem oil dipped
group, but there was no significant difference between the
control group and other groups. The results recorded for the
group dipped with Aloe vera gel in the present study are in
agreement with Rathaur et al. (2020), who used a herbal paste
containing Aloe vera - 3 leaves / 300 grams, Turmeric powder
-50 g, Lemon - one and a half, and Castor oil - 50 g, however,
contrast results were obtained for fat % in our study. Similar
findings were also recorded by Tomar et al. (2018), who used
a combination of injection enrofloxacin and Aloe vera gel as
a treatment modality and found increased milk composition,
but fat percent in our study showed contradictory findings.
The results of turmeric paste were in contrast with Rather
et al. (2020), who used herbal paste having turmeric and
showed a significant increase in milk composition. The results
obtained in the group dipped with potassium iodide agreed
with Rather et al. (2020) in which povidone-iodine was used
for dipping and no significant difference was found in milk
composition. No reports on the effect of milk composition
for neem oil as teat dips are published. Since changes in
somatic cell counts have an impact on milk composition ,
the increase in lactose percentage may be attributable to
lower somatic cell numbers in the Aloe vera gel and neem
oil dipped groups. Similarly, decreased milk composition

in turmeric paste might be also due to increased somatic
cells in that group. During infection load indicated through
increased SCC, the metabolic processes within the mammary
gland can be disrupted due to the presence of inflammatory
cells and changes in the mammary tissue. This disruption can
lead to a decrease in the availability of glucose and galactose,
ultimately resulting in lower lactose synthesis and contentin
the milk (Cinar et al., 2015).

CONCLUSION

Taking into consideration all the results recorded in the
present study, it could be concluded that post-milking teat
dipping with Aloe vera gel is more efficient in increasing the
milk composition, viz., SNF, lactose, and protein, but not fat%.
Among the herbal agents used in this study, turmeric paste
was not as effective as neem oil and Aloe vera gel. Neem oil
being expensive (400 rupees per kg), Aloe vera gel as post-
milking teat dip could be recommended for use at the farmer
level as it could be grown in the backyard of the house and
also because of its easy application.
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Table 3: Effect of various herbal agents as post milking teat dips on lactose % and protein % on days 7, 14, 21, and 28 in lactating dairy cattle

(Mean+SE)
Description Lactose % Protein %
Day 7 Day 14 Day 21 Day 28 Day 7 Day 14 Day 21 Day 28
T1  Control-fresh clean water 4.89+0.13  4.68+0.06° 4.60+0.10°  4.59+0.08° 3.27+009  3.12+0.04° 3.09+0.05°  3.06+0.05°
T2  Potassium lodide (1%) 4724013 4.79+0.06° 4.80+0.10°® 4.72+0.08° 3.14+0.09 3.19+0.04° 3.18+0.05° 3.16+0.05
T3 Aloe vera gel 486+0.13 5204007 501+0.10° 5.11+0.08% 3.24+0.09 3.47+0.04% 3.3620.06° 3.39+0.05°
T4  Turmeric paste 469+0.14  4.65+0.07° 4.94+0.11°® 470+0.09° 3.11£0.10 3.10+0.05° 3.20+0.06* 3.13+0.05"¢
T5 Neem oil 480+0.11 4.90+0.06° 4.87+0.09°® 4.84+0.07° 3.20+0.08 3.27+0.04° 3.25+0.05%°® 3.23+0.04°

Covariates appearing in the model are evaluated at this value of lactose % on day 1= 4.8342 and milk protein % on day 1= 3.2140 Means with different
superscripts in the same column vary significantly (P<0.05)

Table 4: Effect of various herbal agents as post milking teat dips on the fat % and SNF % on days 7, 14, 21, and 28 in lactating dairy cattle (Mean
+ SE)

Description Fat % SNF %
Day 7 Day 14 Day 21 Day 28 Day 7 Day 14 Day 21 Day 28
T1  Control-fresh clean water ~ 4.73+0.18  4.41+021° 4.43+0.19 4.82+0.23°® 8914023 8.55+0.11° 8.42+0.14° 836+0.13¢
T2 Potassium lodide (1%) 474+0.18 4.83+020% 4.83+0.19 4.80+0.22%° 8.58+0.23 8.69+0.12° 8.67+0.14 8.60+0.13"
T3 Aloeveragel 49140.19 52040217 4.90+0.20 5474023 8.86+0.24 9.46+0.12% 9.13+0.15°  9.30+0.14°
T4  Turmeric paste 4.88+0.18 4.67+0.20° 4.33+0.19 5.04+022% 849+025 8.44+0.13° 8.72+0.16®° 8.64+0.14°¢
T5 Neem oil 4.62+0.18 4914020 4.41+0.19 4.54+022° 8.73+021 893+0.10° 8.90+0.13° 8.80+0.12°

Covariates appearing in the model are evaluated at this value of fat % on day 1=4.6624 and SNF % on day 1 = 8.7788. Means with different superscripts in
the same column vary significantly (P<0.05)
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