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ABSTRACT. Total dissolved solid (TDS) is one of the quality parameters used to determine milk prices under
the price incentive programme. Low TDS content may impair the quality of milk and usually receive lesser
price. Therefore, the objective of this study is to evaluate the quality of milk produced by dairy farmers from
four Milk Collection Centres (MCCs) in Perak based on the milk’s TDS content. A total of 4,215 samples of fresh
cow’s milk were obtained and analysed by Veterinary Research Institute from the year 2019 to 2020.The results
revealed that 42.9 % of raw milk received from four MCCs were Grade A, followed by 38.8 % Grade B, and
18.3 % Grade C. MCC Sg. Siput had the highest percentage of samples with Grade A (68.8 %) whereas MCC
Parit had the highest percentage of samples with Grade B (54.9 %). MCC Tapah had the highest percentage of
samples with Grade C (29.6 %). The average TDS content in milk from four MCCs were Sg. Siput:13.00 + 1.11
%, Parit: 12.26 + 0.69 %, Tapah: 12.02 + 0.70 %, and Taiping: 12.61 + 1.74 %. Statistical analysis showed that
the mean of total solids content from four MCCs were significantly different (p < 0.05). This study indicates
that the milk produced by dairy farmers in Perak was within acceptable quality. However, there is a need to
continue making improvements to ensure that high quality milk can be consistently supplied.
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INTRODUCTION through the Department of Veterinary Services
(DVS) continues to monitor the quality, safety,
and nutritional values of fresh dairy milk before
it reaches the customers.

In Malaysia, Milk Collection Centres (MCCs)
serve as a formal market for local farmers to sell
their raw milk for a stable income (Loong et al.,
2019). Raw milk from local dairy farmers is sent
to MCCs which are managed by DVS and plays an
important role between the dairy farmers (milk
producers) and the milk processor. Moreover,

Dairy milk is one of the most popular protein
sources in the world, which predominates
about 83 % in global milk production due to its
excellent nutritional content and is important
for human health (Gérska-Warsewicz et al.,
2019). Moreover, milk minerals are essential for
human health and development throughout
life, especially during childhood (Muehlhoff et
al., 2013). Dairy products are high in calcium,
protein, vitamin D, and other minerals that are

important for bone health (Rizzoli, 2022). As
the world’s population grows, the demand for
dairy milk is increasing globally. Despite efforts
by the Malaysian government, dairy farmers,
and other industry partners to enhance local
milk production, it remains insufficient causing
Malaysia to still heavily relies on imported milk
(Sim & Suntharalingam, 2015; Suhaimi et al.,
2017). Nevertheless, the Malaysian government

MCC plays a role in supervising and providing
technical assistance to farmers to supply the
high-quality, safe, and enough milk required
by dairy processors. There are four MCCs in Perak
which are located in Sg. Siput, Parit, Tapah, and
Taiping (DVS, 2014). MCC collect fresh milk from
the farmers, sampled and then send them to
Veterinary Research Institute (VRI) for quality

testing.
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Total dissolved solid (TDS) content of milk
is the total residue left after the water has been
completely evaporated. This refers to the protein,
carbohydrates, lipids, vitamins, dissolved gas,
and dissolved salts (Mourad et al., 2014). Total
dissolved solid can also be defined as a measure
of the combined content of all inorganic and
organic substances contained in a liquid in
molecular, ionized or micro-granular suspended
form (DVS, 2016). Total dissolved solid content
would indicate the quality and composition of raw
milk, as well as to grade fresh milk into Grade A,
Grade B, and Grade C which then be used by DVS
for milk pricing. These results eventually could be
used by policymakers to ensure that good quality
milkis available for the country. There was a report
of TDS content in cow’s milk from four MCCs in
2018 (Kalaavathi, et al., 2018).

Therefore, this study aims to obtain further
information on whether there is a change in
TDS content in the following year and whether
thereis any quality improvement. Based on these
considerations, this study aims to evaluate the
TDS contentin milk from four MCCs in Perak from
2019 to 2020.

MATERIALS AND METHODS

Milk Samples

Atotal of 4,215 samples of fresh cow’s milk were
obtained from Sg. Siput, Tapah, Taiping, and Parit
MCCs in year 2019 to 2020. The samples were
sent toVRIin chilled condition every week on the
same day or a day after collection and placed in
the water bath at 40 °C for 5 minutes. Following
that, the samples were gently mixed and placed
in milk container.

VOLUME 14 NO 2 DECEMBER 2023

Determination of TDS

Total dissolved solid in milk were analysed
using Fourier Transform Infrared (FTIR)
spectrophotometer which uses infrared
technology (FOSS MilkoScan™ Mars, Hilleroed,
Denmark). Determination of TDS value using
the FOSS machine complies with milk and liquid
milk products ISO 9622:2013 (ISO, 2013) and
International Dairy Federation (IDF) 141:2013.
Total dissolved solid values from the machine
were recorded and results were analysed by
grouping the percentage of total solids content
according to the three milk grades, namely Grade
A (>12.50 %), Grade B (11.76 %-12.49 %), and
Grade C (<11.75 %) (Lily Shuhaida et al., 2012).

Statistical Analysis

Data analysis was done by computing descriptive
statistic for the mean, standard deviation, and
significant value. In this study, One-Way Analysis
of Variance (ANOVA) was used to compare the
mean difference between MCCs by using IBM
SPSS Statistics Version 22. Significant difference
between the means were determined using
Turkey HSD test analysis at 95 % significant levels
(p < 0.05).

RESULT AND DISCUSSION

Atotal of 1,751 milk samples were received from
MCCSg. Siput, 849 samples from MCC Parit, 1,532
samples from MCC Tapah, and 73 samples from
MCCTaiping.The highest mean of TDS was MCC
Sg. Siput with13.00 and the lowest mean of TDS
was MCC Tapah with 12.02. The minimum TDS
value was 8.39 form MCC Sg. Siput and the
maximum TDS value was 17.74 from MCC Sg.
Siput as shown in Table 1.
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Table 1. Descriptive analysis of total solids for fresh milk quality grading from four MCCs in Perak

from year 2019-2020

MCCs No of samples (n) Range of TDS (%) Mean of TDS + SD (%)
Sg. Siput 1,751 8.39-17.74 13.00+ 1.11¢
Parit 849 8.86-16.25 12.26 + 0.69°
Tapah 1,532 9.13-15.61 12.02 +0.70°
Taiping 73 9.06 - 17.67 12,61+ 1.74°
Total 4,205

*Notes: MCC = Milk Collection Centre; TDS = Total dissolve solid; SD = Standard deviation; <= Mean values
with different superscripts indicates significant differences (p < 0.05)

Of the 4,205 milk samples tested, 1,802 samples
(42.9 %) were grade A, followed by 1,632
samples grade B (38.8 %), and 771 samples
were grade C (18.3 %) as shown in Table 2. MCC
Sg. Siput had the highest percentage of TDS in
Grade A. (68.8 %), followed by MCC Taiping
(49.3 %), MCC Parit (28.0 %), and MCC Tapah
(21.1 %). On the other hand, MCC Parit had

the highest percentage of TDS in Grade B
(54.9%),and the lowest percentage was recorded
in samples from MCC Sg. Siput (22.6 %), and
MCC Taiping (21.9 %). The highest percentage
of TDS in Grade C was recorded in samples from
MCCTapah (29.6 %), and the lowest percentage
was recorded in samples from MCC Sg. Siput
(8.6 %).

Table 2. Summary of the milk samples from four MCCs according to the grade A, B and C

MILK COLLECTION CENTRE

SUNGAISIPUT  PARIT TAPAH TAIPING TOTAL (n)
No. of 1,751 849 1,532 73 4205
sample, n (%) 41.6 % 202% 36.4% 17% 100%
Grade A, n 1,204 238 324 36 1,802
(%) 68.8 % 28.0% 21.1% 49.3% 42.9%
Grade B, n 396 466 754 16 1,632
(%) 226 % 54.9% 49.2% 21.9% 38.8%
Grade C,n 151 145 454 21 771
(%) 86 % 17.1% 29.6% 288% 183 %

Analysis of mean TDS was done with four group
of MCC using One-Way ANOVA. From the result,
p-valueis <0.05,and thereissignificant difference
of meanTDS between four MCCs. Further analysis
revealed that there were significant differences
in the mean of TDS (p < 0.05) between all four

MCCs using Tukey HSD from Post Hoc Test.
However, a previous study by Kalaavathi et al.
(2018) found statistically significant differences
in the mean total solids content between
MCCs, with the exception of Taiping and Parit

(p > 0.05).
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According to the European Union, high
quality milk should contain TDS that is not less
than 12.5 % (FAO/WHO, 2007).The results of this
study showed that milk quality (TDS) in Perak is
fairly good, with 42.9 % in Grade A, followed by
38.8 % in Grade B, and 18.3 % in Grade C.

Low TDS composition may be influenced
by several factors such as environment, poor
animal management practices, genetics, and
diseases (Azhar et al., 2016; Ramirez-Rivera et
al., 2019). In the production of safe and good
quality milk, good husbandry practice should be
applied, as prescribed in the guidelinesissued by
the Department of Veterinary Services, Malaysia
(DVS, 2014).

Farmers must participate in regular training
and awareness programmes on good animal
husbandry practices for the dairy herd in order to
improve the TDS of milk. The private sector could
also lend a hand as part of their corporate social
responsibility by mentoring farmers to improve
the quality of milk production. Milk producers
should also be educated on the importance of
producing the highest-quality milk (Grade A),
as it could benefit them in greater incentives.
Farms that are performing well in producing
the highest milk grade can become models for
other farms.

CONCLUSION

This study indicates that TDS of raw milk
produced by farmers in Perak needed to be
improved. Hence, the key factors influencing milk
quality must be addressed to ensure that raw
milk produced meets the quality requirements
of local dairy processors. This will reduce reliance
on imported milk and simultaneously help the
farmers to have a sustainable income from dairy
farming.

&

VOLUME 14 NO 2 DECEMBER 2023

REFERENCES

1. AzharH. Zamri-Saad M., Jesse F.F.A.and AnnasS.
(2016). Retrospective study on milk production
and reproductive performance of dairy cattle
in a farm in Selangor, Malaysia. In Proceedings
of International Seminar on Livestock Production
and Veterinary Technology, 10-12 August 2016.
Denpasar, Bali, Indonesia. Page 157-162

2. DepartmentofVeterinary Services (DVS).(2014).
Garis panduan kebersihan dan keselamatan susu
bagi pengusaha tenusu — No. dokumentasi GL
0003:2014. Department of Veterinary Sevices,
Malaysia

3. Departmentof Veterinary Services (DVS). (2016).
Manual of Veterinary Laboratory Testing for
Veterinary Public Health - Documentation No.
ML 03/2016. Department of Veterinary Services,
Malaysia

4. Food and Agriculture Organization of the United
Nations/World Health Organization (FAO/WHO).
(2007). Milk and milk products. FAO/WHO of the
United Nations, Rome, Italy

5. Gorska-Warsewicz H., Rejman K., Laskowski W.
and Czeczotko M. (2019). Milk and dairy products
and their nutritional contribution to the average
polish diet. Nutrients, 11(8): 1771

6. International Organization for Standardization
(ISO). (2013). ISO 9622: 2013 (IDF 141: 2013),
Milk and liquid milk product - Guidelines for
the application of mid-infrared spectrometry.
Geneva, Switzerland

7. Kalaavathi, M.%, Bohari, M., Noor Akmi, M.N. and
Hazliana H. Analysis of Total Solids Content for
Fresh Milk Quality Grading in Perak for the year
2018. Malaysia Journal of Veterinary Research,
Volume 12. No 1. July 2021. Pages 79-82

8. Lily Shuhaida M.S., Noor Akmi, Bohari M.J.,
Najamuddin M.Y and Ramlan M. (2013). Milk
composition and quality of dairy cattle in Perak.
In Proceedings International Conference on
One Health and 24™" VAM Congress 2012, 21-23
September 2012, Marriott Putrajaya, Malaysia.

9. Loong SK, Lee H.Y, Khoo JJ,, Lim F.S., Ahmad-
Nasrah S.N., Azman A.S. Suntharalingam
C., Panchadcharam C. and Abu Bakar S.
(2019). Microbiological analysis of raw milk



VOLUME 14 NO 2 DECEMBER 2023

10.

11.

12.

13.

unveiled the presence of a dairy contaminant,
Corynebacterium lipophiloflavum. Journal of
Applied Biology and Biotechnology, 7(5):41-44.
Mourad G., Bettache G. and Samir M. (2014).
Composition and nutritional value of raw milk.
Issues in Biological Sciences and Pharmaceutical
Research, 2(10): 115-122

Muehlhoff E., Bennett A.and McMahon, D. (2013).
Milk and dairy products in human nutrition.
Food and Agriculture Organisation of the United
Nations (Rome), Italy

Ramirez-Rivera E.J., Rodriguez-Miranda J.,
Huerta-Mora |.R., Cardenas-Cagal A. and Juarez-
Barrientos J.M. (2019). Tropical milk production
systems and milk quality: a review. Tropical
Animal Health and Production. 51(6):1295-1305.
RizzoliR. (2022). Dairy products and bone health.
Aging Clinical and Experimental Research, 34(1):
9-24,

MALAYSIAN JOURNAL OF VETERINARY RESEARCH

Sim R.M.L. and Suntharalingam, C. (2015). Dairy
sector in Malaysia: A review of policies and
programs. In FFTC Agricultural Policy Platform
(FFTC-AP), Food and Fertilizer Technology Center
for the Asian and Pacific Region. Page 1-8

15. SuhaimiN.A.M.,de MeyY.and Lansink A.O.(2017).
Measuring and explaining multi-directional
inefficiency in the Malaysian dairy industry.
British Food Journal, 119(12): 2788-2803

ACKNOWLEDGEMENTS.

The author would like to thank the Director General
of Department Veterinary Service Malaysia (DVS),
Director of Veterinary Research Division (BPV) DVS
for their kind permission to publish this paper.
This study was financially supported by Veterinary
Research Institute (VRI).



