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Abstract of Research

(An abstract of between 100 and 200 words must be prepared in Bahasa Malaysia and in English).

This abstract will be included in the Annual Report of the Research and Innovation Section at a later date as a
means of presenting the project findings of the researcher/s to the University and the community at large)

Lactose is the dominant carbohydrate in milk and a-Lactalbumin is one of the major milk proteins.
Their role in the synthesis and metabolism of milk are obvious. The present study is intended to
investigate the nature of lactose and a-Lactalbumin and their influence in carbohydrate (lactose)
metabolism of the diabetic health. The bacterial colony in the surroundings of livestock is found to
influence the whole process of synthesis and metabolism of lactose. Hence, based on the outcomes
of the study, few recommendations were made for the proper maintenance of livestock that can yield
milk of proper constituents, thereby control the onset of diabetes mellitus incidence in human
beings.

The present study declares that the onset of Type-II diabetes mellitus in human beings is not due to
the metabolic disorder of the human system but due to the impaired constituents of the diet
‘especially the milk food. This fact is established by the ultrasound, spectroscopic and polarimeter
studies and few suggestions were made so as to maintain the proper constituents of milk food.

T Sila sediakan laporan teknikal lengkap yang menerangkan keseluruhan projek ini.
[Sila gunakan kertas berasingan]|
Applicant are required to prepare a Comprehensive Technical Report explaning the project.
(This report must be appended separately)

Of the two types of diabetes mellitus incidence in human beings, Non Insulin Dependent
Diabetes Mellitus or Type II is the most popular and is characterized by the fact that the body cells
are starved of glucose despite its very high concentration around it, i.e. scarcity in plenty. Wide
survey of literature and statistics show that it is the resistance of the receptor cells and not the
insufficient insulin form the basis of the onset of the disease. Further the statistics show that the
disease is area sensitive and almost 90% of the Asian diabetic patients are affected by the lactose
intolerance and not by the glucose directly [1]. The main source of this carbohydrate is the milk
food. Thus the pollution of milk food and its consequences leads to the misconception as the onset
of diabetes mellitus in the Asian individuals.

. Many reports are available that the blood glucose level of fresh diabetic patients are not
always high but is high when they take milk food. Further, the unprocessed cow milk rather than
other milk is found to keep blood glucose level well within the normal range. Thus the glucose
molecules obtained from the lactose of processed milk samples are not acceptable by the body cells.
To ensure this observation, and to find the remedial measures, various physical methods are
attempted. As physical methods are more sensitive they can be used along with chemical methods
to ensure the obtained results.

As the constituents of milk forms the central theme of the present study, milk from various
sources (natural and synthetic) were used. Varieties of milk samples were collected and their
constituents were chemically analyzed. Using chemical methods (with DNS solution), the protein
and carbohydrate were separated out. These separated samples were subjected to ultrasonic,
polarimeter and ultraviolet studies and results are given in Tables 1 to 4.
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Experiment was performed in specific steps. First pure o-lactalbumin and lactose were
purchased from Aldrich Chemical Company and used. Secondly lactose and lactalbumin that are
separated from natural cow-milk were used. Thirdly, synthesized milk powders were used. The values
of artificial samples closely matches with those obtained from chemical company where as the natural
samples deviate much. The results were analyzed and are attributed to the presence of microorganism
such as bacteria in the natural milk samples. It is interesting to note that artificial milk samples with or
without bacteria are found to be distinctly different.

Finally pure glucose values were obtained. Lactose from the natural and artificial samples was
hydrolyzed properly to give glucose. It is found that the glucose values obtained for natural samples
matches with standard values where as artificial samples show deviations. On addition of bacterial
colony to artificial samples and on hydrolysis same match reappears. Thus the milk samples with
bacterial colony were found to be safe and necessary. It is advised to generate bacterial colony along
with milk processing.

Further the experiment was done before and after adding 10 million live L.acidophilus bacteria
to selected cow milk samples. As regards no bacteria content, raw cow milk is having higher ultrasonic
velocity compared to lactose because of removal of the protein fraction from milk. The ultrasonic
velocity for separated lactose solution from cow milk has higher value than pure lactose powder that
may be due to addition of Millon’s reagent in milk. The ultrasonic velocity exhibits linear temperature
dependence for both cow milk and lactose samples. Once the bacterial culture was added, sound
velocity is found be in increasing trend with increasing time due to the favorable culture of bacteria.
L.acidophilus growth starts at the moment it is been added through the milk. The rise in ultrasonic
velocity represents the production of lactic acid by the L.acidophilus. The ultrasonic velocity tends to
increase linearly until 1 hour. After 1 hour, the bacterial activity might slow down, and as a result, the
ultrasonic velocity level remains constant.

Most bacteria prefer a growth environment with a pH of about 7, i.e. neutrality [2]. Cow milk
pH is 6, L.acidophilus in milk produce acid and continues to do so until the pH of the milk falls to 5.
Fermentation occurs when L.acidophilus break down sugars and carbohydrates to produce alcohol,
carbon dioxide and lactic acid. When milk becomes acidic, the protein in the milk will break down [3].
The end products of fermentation ultimately change taste and texture of food [4]. L.acidophilus growth
shows a specific pattern comprising consecutive stages [5].

From the data obtained from Digital Polarimeter and UV-Vis Spectrophotometer, the amount of
lactose that getting from both equipments is different. The percentage of lactose that obtained from UV-
Vis Spectrophotometer is less than the percentage that obtained from Digital Polarimeter. The
differences in observed readings were attributed to the exposure of sample to light, use of light sensitive
DNS solution etc. However the observation of polarimeter and spectrophotometer unanimously support
the view as obtained by sound velocity.

It is concluded that presence of bacteria such as L.acidophilus in milk is found to be favoring the
breakdown process of lactose into glucose in a systematic way, thereby yielding acceptable glucose
structure. When there is no bacteria in milk, the obtained glucose is having some malfunction and the
body cannot accept it. Hence it is recommended from this project that livestock are to be nurtured in
natural environment that aids bacterial growth and activity.




Table 1: Ultrasonic velocity of cow milk with and without L.acidophilus

Before addition of L. acidophilus

Addition of 10 million live L.

Cow il acidophilus (after 60 minutes)
u (ms™) P-delay u (ms'l) P-delay
A 1540 0.05 1561 0.06
B 1562 0.07 1580 0.08
C 1564 0.07 1585 0.08
Table 2: Concentration, lactose and protein content of samples
SAMPLE C g/ml LACTOSE PROTEIN

A 1.0299 2.3595 9.09

B 1.0300 2.4078 8.53

C 1.0298 2.5636 8.54

Table 3: Observed rotation, [a]es for three different cow milk samples

Observed rotation, [ o Jobs
Time (sec) | Sample A | Sample B Sample C

0 1.317 1.378 1.465
10 1.318 1.379 1.467
20 1.320 1.380 1.468
30 1.322 1.381 1.469
40 1.321 1.380 1.467
50 1.320 1.379 1.466
60 1.320 1.379 1.465
70 1.319 1.378 1.465
80 1.319 1.378 1.464
90 1.319 1.378 1.464
100 1.319 1.378 1.464
110 1.319 1.378 1.464
120 1.319 1.378 1.464




Table.4: Ultra violet absorbance value of pure lactose for various concentrations

Concentration, mg/ml Wavelength, A (nm) Absorbance
0.10 514.50 0.1233
473.00 0.0291
0.20 514.50 0.1163
440.50 0.0321
428.50 0.0195
0.30 508.00 0.2675
472.00 0.0343
443.00 0.0344
406.50 0.0382
0.40 506.00 0.4237
485.00 0.0500
471.50 0.0420
422.00 0.0363
0.50 504.50 0.6047
440.00 0.5065
0.60 504.00 0.7766
482.50 0.0767
471.00 0.0623
434.50 0.0493
0.70 504.50 0.9705
440.50 0.0814
0.80 504.50 1.1490
443.50 0.0530
0.90 504.50 1.3417
466.00 0.0707
450.50 0.0732
423.00 0.0553
1.00 505.50 1.5138
479.00 0.0619
449.50 0.0680
425.00 0.0466
1.10 506.00 1.6244
482.00 0.0732
441.50 0.0724
436.00 0.0553
423.00 0.0565




Concentration, mg/ml Wavelength, A (nm) Absorbance
1.20 507.00 1.8027
472.00 0.0697
440.50 0.0669
426.50 0.0580
1.30 507.50 1.9426
454.50 0.0813
440.00 0.0822
1.40 508.50 2.0626
466.00 0.0900
1.50 509.00 21727
483.50 0.0992
424.50 0.0748
1.60 509.50 2.2853
480.50 0.1078
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Fig 1: Ultrasonic velocity of cow milk Vs time after live L.acidophilus was added.




Graph of observed rotation, [a] versus time, (second)
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Fig.2: Graph of observed rotation versus time

Fig.3: UV-Vis spectrum for pure lactose
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