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Considering that some of milk beverages contain various types of additives like coffee or chicory as healthier option, the aim of this
research is to examine if milk beverages could serve as additional source of asparagine, which could support the body to meet needs for
dispensable amino acids. For the purpose of asparagine content determination, the choice fell on the method based upon redox reaction
of asparagine with potassium permanganate, KMnO,. The values show that the concentration of asparagine in the milk samples with

chicory as an additive is higher (0.98 — 1.07 mg/l), in comparison with milk samples without additives where lower asparagine
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concentrations (0.26 - 0.40 mg/l) can be observed. Taking into account the above presented results it can be concluded that in addition to
the specified amount of amino acids the consumer receives through milk, certain amounts of dispensable amino acids can be entered
through supplements, as it is the case with asparagine from coffee or chicory.
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INTRODUCTION

Milk as a food product possesses high nutritional value, especially due to the
balance between organic substances which it is composed of and which are
divided into building blocks, i.e. proteins and energy components or
carbohydrates and fats (Guetouache et al. 2014). Within its structure it integrates
two protein types: casein (80%) and whey (20%). Their ability to support main
protein roles in the body is based on the fact that both contain sufficient amounts
of all essential amino acids, which, according to science-based rating, classifies
them as high-quality proteins. (Bos et al. 2000; Philips et al. 2009). Drinking one
glass of milk (200 ml) 6.8 g of daily protein needs are met. In this respect
modern-day dairy industry went one step forward and brought to the market an
entire range of dairy beverages, enriched with different types of flavours and
additives, which when consumed instead of classical meal or as dietary
supplements provide us with even more of healthy nutrients.

Successfully satisfying the metabolic demand requires from protein adequate
amounts of nutritionally essential (indispensable) and digestible amino acids and
amino acids that under particular conditions can become essential. Another
prerequisite for this is presence of sufficient total amino acid nitrogen, which
may be provided from the essential amino acids, dispensable amino acids and
from other non-essential nitrogen sources as well (WHO, 2007).

L-Asparagine, the amide of the dicarboxylic amino acid aspartic acid, is a
dispensable amino acid that is either a subject of deamination during food
processing or undergoes a mucosal cells aspartate conversion process. Daily
human intakes of L-asparagine from dietary protein are about 7.4 g/100 g of
dietary protein. (DRI, 2005).

Many authors researched asparagine effects on human health. Some of them
reported that supplementing a low intensity exercise with branched chain amino
acids, like aspartate and asparagine, resulted in enhanced physical performance.
According to these authors, “the amino acids interfered with the mechanisms
responsible for the onset of fatigue, specifically with muscular and hepatic
glycogen depletion and the synthesis of 5-hidroxytryptamine in low intensity
physical activities” (Marquezi et al. 2003). Other authors speculate that
asparagine supplementation in glutamine-deprived cells is also able to suppress
cell death, which emphasizes its importance and role in overcoming and cellular
adaptation to metabolic stresses, such as glutamine depletion (Hettmer et al.
2015).

Considering that some of milk beverages contain various types of additives like
coffee or chicory as healthier option, the aim of this research is to examine if
milk beverages could serve as additional source of asparagine, which could
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support the body needs for dispensable amino acids. Coffee and chicory are both
old plant species, known and used since a long time ago. (Anthony et al. 2010;
Quanzhen and Jian, 2011). Coffee represents the primary source of wealth in
many tropical countries and chicory, known and used already in the ancient
Egypt, is lately being increasingly used as a substitution for coffee. This is
mainly due to the fact that it does not contain caffeine, does not cause addiction
and effects the human organism almost in the same way as coffee does.
Asparagine and metabolic processes such as asparagine synthetase, which occur
in the human body, as well as the effect they have on human health, are still the
subject of research of many scientists (Hinchman et al. 1992; Matsui et al.
1992; Tessmann et al. 1999; Toma et al. 2011).

MATERIAL AND METHODS
Materials and apparatus

Different milk types, with grounded coffee and roasted chicory acting as
additives added under laboratory conditions, were used in order to conduct this
research. All these ingredients were purchased at the retail stores. Prior to
comparing final results, the analysis of blank samples was also carried out. All
chemicals used for this examination had analytical reagent grade and spectral
analysis were conducted on Spectroquant Pharo 300, UV/VIS spectrophotometer
with wavelength range 190 — 1100 nm, using 1-cm glass cell. Instrument used to
carry out sample purification after fat and protein extraction was Hettich 320R
centrifuge and pH measurements for acidity adjustment were performed on
Schott 1ab860.

Method

For the purpose of asparagine content determination, the choice fell on the
method based upon redox reaction of asparagine with potassium permanganate,
KMnQO,. This is mainly due to its property to serve as an oxidizing agent for the
oxidation of carbon-carbon double bonds.

With exception of few modifications, sample preparation complied with the
method described by Fahre and Ibrahim (2014). Milk dilution using dH,0 in
1:10 ratio was followed by heating to 37° C, after which it was transferred to
centrifuge tubes, 10 ml each. After separating the tubes into two groups of five
tubes, 0.05g of grounded coffee and chicory into four tubes of both groups were
added, followed by thorough mixing of the sample. Fat extraction was carried out
at room temperature, centrifuging the samples at 4000 rpm for 10 minutes. To
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extract the protein, supernatants were treated with 20 ml of 1M HClO4 solution
and centrifuged at 20° C and 9000 rpm for three minutes. After transferring the
supernatants into 200 ml tubes and adjusting their pH values to pH=8 by adding
2M NaOH solution, tubes were placed into the freezer for the duration of 20
minutes in order to precipitate sodium perchlorate and separate some eventually
present fats. Finally, sample centrifugation at 4000 rpm and room temperature
took place, lasting 10 minutes. This was followed by transferring 1 ml from each
supernatant to the 25ml volumetric flask and by its reaction with 7 ml 1,6 x 10-3
M KMnO; and 1.5 ml buffer solution with pH = 10. The volumetric flask was
then filled with dH20 to the marking. In order to accelerate the reaction, the
samples were heated for 10 minutes, then immediately cooled to room
temperature. Spectrophotometer at a wavelength of 405nm was used to read the
samples.

Standard solutions used to determine calibration curve were previously prepared
through further dilution of basic solutions, as mentioned previously in the text.
These solutions were treated with KMnO4 and buffer solution and samples were
read at the same wavelength appropriate for the investigated substance. In the
process of defining calibration curve, during the sample analysis the blank
sample was also used.

RESULTS AND DISCUSSION

The concentration plotted on the abscissa and the absorbance of the standard
solutions on the ordinate reflect the values of the asparagine calibration curve,
along with regression constants, presented in figure 1. The existence of the
proportional dependence, i.e. of very high positive correlation, can be
demonstrated through the values of coefficients (R) and their squares (R?), which
is the case with our values.

Figure 1 Calibration curve for asparagine

Table 1 presents the average values of asparagine concentration in all examined
milk types, obtained by statistical data processing. For the amount of asparagine
examined, the highest concentrations refer to the samples from various samples
of milk in which chicory acted as an additive.

Table 1 Asparagine average values in examined milk samples

. milk samples .

milk samples with around milk samples
C4HgN2O3 without additives %f with chicory
I(mg) coffee

o

e 0.33 0.63 1.04
STD 0.07 0.09 0.05
%RSD 21.07 14.15 4.76

Legend: ¢ — concnentration

According to the previous studies these values are acceptable, given the fact that
in their roots plants store asparagine and glutamine as final products of nitrogen
assimilation. Soluble asparagine accumulates in most, if not all, of plant tissues
during the low rates of protein synthesis and reduced levels of supplied nitrogen.
The accumulation of asparagine occurs during normal physiological processes,
such as seed germination and nitrogen transport. The accumulation of asparagine
is additionally caused by environmental stress, namely due to the mineral
deficiency, drought, salts, toxic metals and attack of pathogenic bacteria (Lea et
al. 2006).

The values presented in figure 2 show that the concentration of asparagine in the
milk samples with chicory as an additive is higher (0.98 — 1.07 mg/l), in
comparison with milk samples without additives where lower asparagine
concentrations (0.26 - 0.40 mg/l) can be observed. In the chicory root glutamate,
glutamine and aspartate constitute around 65-70% of the total content of amino
acids (Druart et al. 2000). According to Dhont et al. (2003), in the main roots of
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some plants the concentration of asparagine, proline, arginine and histidine
increases from the beginning of August until the middle of January and they
cumulatively comprise about 75% of total amino acids in the summer months and

around 80-90% in winter.
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Figure 2 Asparagine quantities in examined milk samples

Unlike the samples with chicory, the samples with added ground coffee show
lower values (0.53 — 0.69 mg/l), which is probably a result of previous processing
of coffee. Amino acids content changes in green coffee beans after the processing
in the pre-harvest period, such as drying, fermentation and storage. Also some
observations made by Steinhart and Luger in 1995 showed that when exposed to
steam treatment, significant decrease of free amino acids took place. Noticeable
decrease in the amounts revealed that particularly affected by steam treatment at
0.8 bar are glutamic acid, asparagine, arginine, leucine, phenylalanine,
tryptophan and lysine (Homma, 2001).

CONCLUSION

The combination of milk and coffee, also known as ‘white coffee’ and consumed
mainly for breakfast, is included in the human diet for a long time now. Taking
into account the above presented results it can be concluded that in addition to the
specified amount of amino acids the consumer receives through milk, certain
amounts of dispensable amino acids can be entered through supplements, as it is
the case with asparagine from coffee or chicory. It is certainly still necessary to
conduct additional research in order to explain in detail all the possible impacts
of the consumption of these types of drinks.
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