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Analysis Study of Laser Effect on Amino Acids in Cow’s Milk
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Abstract: This proposed research we suggest sterilization method depend on laser system with new three
different wavelengths the laser effect on milk content from amino acid was investigated. The sterilization
process by laser system used new three wavelengths 540, 800 and 1100 nm at laser power 70 mw and hold time
1.5 min was achieved. All the test samples was analyzed by using amino acid analyzer where all results show
no significant difference with respect to control sample. All test samples with 800 nm show standard amino acid
and essential amino acid while when we use 800 nm we found standard amino acid and essential amino acid,
laser system at wavelength 540 nm produce the optimum results where the results show the good results with
essential amino acid this enhancement in milk content as a result of photochemical effect in visible region.
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INTRODUCTION

The amino acid is the basic unit for the formation of
proteins and peptides. It is known that proteins from the
basic materials that are included in the composition of
many compounds with physiological functions are very
important to the human body and the rest of the organisms
and life is impossible without proteins (Henderson et al.,
2000). In addition, the type of amino acid has an
important role in the field of nutrition and determine the
nutritional value of foods and the abnormal metabolism of
amino acids lead to serious genetic diseases. Hence, the
importance of identifying and describing the type of
amino acid (Almahal, 2016).

Some living organisms such as humans and animals,
need certain amino acids that cannot be synthesized
within the body of the organism called the essential amino
acids which must be eaten in the daily diet. Balanced diets
should be all these acids with appropriate concentrations
(Djabi and Djabi, 2007). Since, milk is an integrated food
that is easy to digest and is used in many food industries,
it has been targeted in the study of the effect of laser
radiation with low capacity on the type and quantity of
amino acids (Walaa, 2018).

MATERIALS AND METHODS

First: The raw milk samples were collected from known
field. The milk samples were divided into four parts
(Abida et al., 2004). The first raw milk without treatment
and the three samples were radiated with laser
wavelengths  of  540,  800  and 1100 nm, respectively at
70 mW laser power for time hold (exposure time) 1.5 min
(Ward et al., 2000; Hosseini et al., 2011).

By taking 200 mL from raw milk and digesting it
with an equal amount of HCl 6N and methanesulonic acid

in an oven under discharge at 110°C for 24 h. Extract the
emulsifier three times in equal volumes 2 mL of the ether
to remove the reagent. Collect and evaporate the
dehydration and then dissolve with 0.5 mL acetone and is
used for chromotropic injection (Watson et al., 2006;
Elmnasser et al., 2007).

Second: Preparation of the standard solution of the amino
acids obtained from the chemical store in the Department
of Food Sciences of the Faculty of Agriculture University
of  Kufa.  In  the  liquefaction  of  0.5  g  of  amino  acid
in 100 ml of ethanol at a concentration of 95% and then
filtered solution millipore accurate size 0.45 μm
promising for chromotropic injection (Murdas, 2018;
Naser et al., 2018).

RESULTS AND DISCUSSION

All the collected milk samples results was compared
after completing the chromatography analysis with control
sample (raw milk without treatment) the results show the
radiated samples with laser wavelengths (540, 800 and
1100  nm)  more  enhancement  in  milk  amino  acid
content.

Laser  wavelength  540  nm:  We  can  show  from  the
Fig. 1 the amino acid ratio for milk sample treated with
laser at wavelength 540 nm at power 70 mW with hold
time 1.5 min. The analysis results shows no significant
variation at level 0.01 for respect ratio for treatment milk
sample with control sample. The ratio and type of amino
acid appear after treatment as shown below (aspartic acid,
histidine, glycin, threonine, alanine, cystine, valine,
methionine, tryptophane, isoleucine with ratio (0.3, 3.6,
4.1, 80, 7.1, 0.4, 3, 0.5, 61.047, 25.4).
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Fig. 1: The amino acid after treat with 540 nm

Fig. 2: The amino acid after treat with 800 nm

This means the laser in visible region will enhance in
milk content of essential amino acid where ten essential
amino acid appear in treated sample if we compared with
control that appear six amino acid (Fig. 2).

That the laser within the visible region stimulate the
milk compound to interact with each other to produce a
new  amino  acid  called  alanin through the transfer of the
amino  group  to  the other organic compounds in milk to
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Fig. 3: The amino acid after treat with 1100 nm

form this new amino acid which promises the source of
formation spargel amino acid which is the fundamental
unit to build a number of acids through special path
known aspartate pathway.

Laser  wavelength  800  nm:  We  can  show  from  the
Fig. 2 the amino acid ratio for milk sample treated with
laser at wavelength 800 nm at power 70 mW with hold
time 1.5 min. The results of analysis showed no
significant difference between the laser treat sample and
control sample where the percentage and types of acid
were as follow: aspartic acid, glycine, arginine, valine
methionine, tryptophane.

At ratio 0.10.7, 25.0, 66.4, 4.5, 3.3, respectively. We
can note from these results break each of serine, histidine,
alanine and instead of by aspartic acid, valine, tryptophan
while increasing the ratio of glycine and arginine to 25,
66.4%, respectively if we compared with raw milk sample
11.8, 20.7 therefor, the sterilize by light don’t miss the
milk its nutritional value and also enhance sensory
characteristics.

Laser wavelgth 1100 nm: We can show from Fig. 3 the
amino acid ratio for milk sample treated with laser at
wavelength 1100 nm with the same laser power and hold
time. The results of analysis showed significant difference
between the laser treat sample and control sample where
the percentage and types of acid were as follow this
difference because the laser in the infrared region

absorbed strongly by milk’s protein and liquid and as
results convert to heat in casein particles and cause to
break some amino acid: (arginine, cystine, aspartic acid,
histidine, glycine, methionine) at ratio 1, 5,7,  21.7, 20.7,
10.6, 41.0%, respectively. He has achieved each arginine,
cystine, methionine increasing up to 20, 10, 41%,
respectively while in the raw milk 11, 1,6, 4.5%. The
sterilize by light of milk change from amino acid and
cause to break amino acid serine at ratio 36% and form
aspartic acid and this will lead to increase the acid
function of milk.

CONCLUSION

The  results  of  proposed  research  shows  the 
ability  of  improve  the  nutritional  properties  of  bovine
milk  by  laser  sterilization  system  with  three
wavelength 540, 800 and 1100 nm. All collected results
show the equality of milk sample treated with IR laser
with control sample from which the same standard amino
acid  but  different  in  essential  amino  acid.  While  the
milk  sample treated with visible laser appear increasing
in number and quality of standard and essential amino
acid.
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