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Abstract

Raw milk is a complete food which contains protein, fat, sugars, vitamins and minerals. Even though, raw milk is sterile at secretion,
contamination of milk by microorganisms can take place during milk handling, storage and other pre-processing activities. The
objectives of this study were to assess the initial microbial load and to determine correlation between Methylene blue dye reduction
test with standard plate count method and find possible methods to improve the quality and reduce the wastage of raw milk. As per
the records obtain from the chilling centers, about twenty per cent (per month) of raw milk collected to the centers in each district
has to be discarded due to spoilage. Out of 13 chilling centers in Kurunagala district, five chilling centers namely Badalgama,
Elabadagama, Kuliyapitiya, Dambadeniya and Minuwangoda chilling centers were randomly selected and the initial microbial
loads of milk from chilling tanks were tested using Standard Plate Count and Methylene blue dye reduction test. Further, Self-
filled questionnaire was used to gather data related to practices in milk supply chain and swab samples were taken from the
containers used for milk collection process. Though the microbial population should be below log 6.00 according to the factory
standards in Sri Lanka to accept milk for further processing, standard plate count of chilling centers were log 7.08, 6.76, 6.56, 6.70,
and 6.88 (CFU/ml) respectively. Good management practices were introduced to rectify the main cause for high microbial counts.
After the improvements low microbial counts of above chilling centers were achieved as log 5.91, 5.85, 5.85, 5.86 and 5.94 CFU/ml
respectively. Standard Plate Count showed significant difference (p < 0.05) after practicing good management practices. Strong
correlation (r? 0.91) was observed between Methylene blue dye reduction test and Standard Plate Counts (log CFU/ml). Therefore,
Methylene blue dye reduction test can be used effectively, economically and efficiently, to detect the quality of raw milk and can
use as an alternative method for costly and tedious microbiological analysis methods.

© 2016 Published by Elsevier Ltd. Thisis an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Peer-review under responsibility of International Conference of Sabaragamuwa University of Sri Lanka 2015 (ICSUSL 2015).

corresponding author. Tel.: +94112881396; fax: +94112822737.
E-mail address: neweer@ou.ac.lk

2211-601X © 2016 Published by Elsevier Ltd. Thisisan open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).

Peer-review under responsibility of International Conference of Sabaragamuwa University of Sri Lanka 2015 (ICSUSL 2015).
doi:10.1016/j.prof0o.2016.02.019


http://crossmark.crossref.org/dialog/?doi=10.1016/j.profoo.2016.02.019&domain=pdf

SA.SD De Slvaet al. / Procedia Food Science 6 (2016) 92 — 96

Keywords: Methylene blue dye, milk quality, reduction test ,standard Plate counts;

1. Introduction

Milk is synthesized in specialized cells of the mammary gland and is virtually sterile when secreted into the alveoli
of the udder*. Microbial contamination can generally occur from three main sources such as; within the udder, exterior
of the udder and surface of milk handling and storage equipment?.]

Milk is usually get contaminated by microorganisms. Good milk hygiene practices such as maintaining clean and
healthy cows, keeping a clean milking environment free of dust and mud, avoid milking if the farmer is suffering from
communicable diseases like diarrhoea or typhoid, not mixing colostrum and fore milk, washing hands with soap and
clean water before milking, washing the udder with warm water and drying the udder with a clean dry cloth and use
of clean containers for milking, will improve the quality of raw milk. In addition, cows with mastitis should be milked
last and their milk should be discarded and dip teats in an antiseptic solution will further help to reduce contamination
of raw milk 3.

Identification of initial microbial load is important and different methods are used at field and laboratory level.
Methylene blue dye reduction test (MBRT) has been used as rapid alternative method to determine whether milk is
acceptable or not. In addition the standard plate count (SPC) is a procedure that allows microbiologists to estimate the
quantitative population density of microorganism in liquid milk. Small scale household milk producing farmers are
found in Kurunagala district where the average temperature is 32°C, which enhance microbial growth in raw milk. In
addition poor hygienic conditions result higher initial microbial counts in harvested raw milk. As a consequence
maintaining the final product quality standards has been difficult. Therefore, there is a need to identify causes for the
microbial contamination to reduce the initial microbial load up to acceptable level in raw milk. The objective of this
study was to assess the initial microbial load and find possible methods to improve the quality and reduce the wastage
of raw milk in Kurunegala District of North Western province in Sri Lanka.

ndMaterials a .2M ethodology
Collection of samples.2.1

Raw milk samples were collected from udders of dairy cows, milking utensils, collecting points and chilling
centers located at Kurunegala district. A total of 176 samples comprising of milk from dairy animals were collected
at different levels of collection and processed. Accordingly 33 raw milk samples from Badalgama, 35 raw milk
samples from Kuliyapitiya 30 samples from Elabodagama, 38 samples from Dambadeniya and 40 samples from
Minuwangoda were collected. All the samples were kept in an icebox and transported to the laboratory under chilled
conditions within 2 hours and processed for microbiological analysis. Milk samples were analyzed by Standard Plate
count test and Methylene blue dye reduction test.smethod

Standard Plate Count .2.2

In order to perform microbial quantity analysis Standard Plate Count (1SO 4833-2:2013) was practiced. Two
replicates of each sample were tested.

Methylene .2.3b luedye reduction test (MBRT)

The MBRT test was carried out according to the method described byAtherton et al*. Two replications for each
sample were carried out in the same manner and results were gathered to build the correlation of the SPC verses
MBRT. Further studies were carried out according to the bacterial count results obtained from the milk samples.

2.4 Test for antibiotics and hydrogen peroxide in milk samples
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Presence of antibiotics and H,O, was tested using Delvor test (http://www.dsm.com) and Quantofix strips
(http://www.mn-net.com/Testpapers/fQUANTOFIXteststrips) respectively as presence of antibiotics and hydrogen
peroxide can give erroneous results to the Methylene Blue reduction test.

2.53atigtical analysis.

Means of SPC log values of before and after practicing good managementpractices given by the Food and
Agriculture Organization® were compared by a paired sample t- test and multiple comparisons of SPC log values of
chilling centers were compared with each other using tukey HSD. At each visit, farm management and general
hygiene were evaluated using questionnaire with emphasis on milking procedures, cleaning of containers and
materials used.

3. Results and discussion

The SPC log values before and after applying good management practices at the Chilling Centers are shown in Table
1 level.

Table 1. ;(Mean logStandard Plate Counts of Chilling Centers before and after treatment.

Chilling Centre SPC log,, value before Treatment SPC log,, value after Treatment
Badalgama 7.08,+ 5.91,
Kuliyapitiya 6.76, 5.85,
Elabodagama 6.56, 5.85
Dambadeniya 6.70, 5.86)

Minuwangoda 6.88, 5.94,
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~ Means with different lowercase letters in each row or column are significantly different.

The SPC log values before and after applying Good management practices at the Chilling Centre are showed in
Table 1 level. The means of SPC log values in this study revealed that implementing Good Management Practices
(GMP) have significant effect on Standard Plate Count levels of raw milk. The Food and Agriculture Organization
(FAO) recommended practices were applied to each level, as a result the SPC log values were decreased.

The SPC values within the five chilling centers were not significantly different (p >0.05). However, the microbial
load before and after treatments at five chilling centers were significantly different (p < 0.05). There was a treatment
effect of applying good management practices on reducing total plate counts.

Milk quality seems to be significantly decreased after harvesting of raw milk in the farms due to high loads of
microbial counts. It is very important to wash the udder correctly by using unperfumed soap and Luke warm water
followed by drying with a clean cloth. The use of unclean milking and transport equipment also contributed to the
poor hygienic quality of the milk. The quality deterioration of raw milk strongly effect on the quality of finished
products sensory and chemical qualities as well as its shelf life.

Results obtain from testing for hydrogen peroxide and antibiotic residues showed, all the samples are free from
hydrogen peroxide and antibiotics.

¢ MBRT Vs SPC

——Linear (MBRT Vs SPC)
8
7
6 =-3.5588x + 25.871
R?*=0.9096

Methylene blue dye reduction time duration(hrs)

SPC Log Value

Fig.1. Correlation of methylene blue reduction time duration versus standard plate count test.

Furthermore, our study obtained a strong correlation between Methylene blue dye reduction time and logiscolony
forming units with a r? value of 0.91 is in agreement with the similar correlation of r? value of 0.99 established by
Prashanth®, as shown in the figure 1.

4, Conclusions and recommendations

In conclusion it is recommended to perform MBRT at chilling centers. Furthermore, maintaining good sanitary
conditions in the collecting points are also equally important as same as the chilling centers and should be maintained
under factory supervision. Selling milk churns to farmers at concession prices would be helpful to reduce the use of
inappropriate containers to store milk in refrigerator. Hence, we strongly recommend to follow good management
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practices in handling raw milk in the milk collection process. Since Methylene Blue dye Reduction Test showed strong
correlation with standard plate count, we recommend using MBRT as a cost effective method to perform as milk
reception test to evaluate the quality of raw milk at the factory. Furthermore, we strongly recommend to follow good
management practices in handling raw milkin the milk collection process. Even though this study focused on a
particular area in Sri Lanka, the findings are useful to the whole dairy sector, including government dairy farms, small
scale and large scale dairy farmers.
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