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Abstract

This article considers the fluorescence spectra of aflatoxin in cow’s milk and coffee grounds. It was shown that
fluorescence spectra of aflatoxin change in time. Fluorescence maximum I increases linearly with time and can be
expressed with linear regression. For cow’s milk, regression is I[rel.unit]=195+17.75xt [days] and for coffee grounds it
is I[rel.unit]= 240+9.58xt(days). This work presents a small step towards better protection of human health from the
unfavorable effect of aflatoxin.

Keywords: Aflatoxin; Milk; Coffee; Fluorescence

1. Introduction

Besides the corn [1], aflatoxin was detected in other materials. As it is well known that cow’s milk is often used for
human consumption, and it is often prepared industrially for storage and further use. It is the most commonly used milk
in developed countries. Milk production on farms has become very intensive, so in many countries, this process is quite
automated which increases the rate of utilization and reduces the possibility of milk contamination. Therefore we
assume that the milk control on the presence of aflatoxin is very important for people's health. On the other hand, with
the increase of the standard in the world, coffee consumption (drinking) increases
[https://www.businesswire.com/portal/site/home]. The International Coffee Organization has data according to
which the consumption of coffee in the world will increase to 25 million bags a year in about 10 years - where each bag
weighs 60 kilograms. Therefore, the aim of our research was set up to show that the danger of aflatoxin lies not only in
the milk but also in the coffee. Also the presented results could be a useful procedure for rapid determination in home
conditions of the presence of aflatoxin in coffee.

2. Material and method

Itis well known that fluorescence can be used as a powerful tool in biological and biomedical research [2;3;4;5]. Namely,
with fluorescence, in defined conditions, one can be able to detect and observe adverse agents for human health such
as bacteria [6], viruses[7], cell conditions [8], etc. Therefore, we have used light-induced fluorescence as a suitable
method for observing aflatoxin in the cow's milk and coffee.

The experimental setup is presented in Figure 1. Fluorescence emitted radiation from the sample chamber was collected
and directed through an optical fiber (N.A. of 0.22 and 1000 pm diameter) that was coupled to a portable 2048-element
CCD spectrometer (AVS PC- 2000). Data collection and spectrum processing were conducted in real-time with a
microcomputer and commercial software OOI Base (AVANTES Inc.). Fluorescence measurements took 1.5 min for each
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measured sample with average values of 10000 measurements. Samples were excited with light coupled LED
(350nm/3mW).

AVS PC-2000
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Figure 1 Experimental set up

2.1. Theory

For detection of the presence of aflatoxin in milk and coffee is not necessary to have special equipment. Namely, it is
enough to look carefully with the naked eye at the milk or coffee grounds in the cup. A bluish-green mold will be seen
on the surface of the mentioned objects.

In everyday life, this problem is solved by pouring milk and washing a cup of coffee. But sometimes this is not done right
away so the presence of aflatoxins can contaminate the vessels or if the milk is drunk it can cause serious health
problems. It would be very useful to eliminate the presence of aflatoxin immediately. Therefore this research was done
in order to make a simple system for home use for early detection of the presence of aflatoxin.

3. Results and discussion

In the Figure 2 presents the fluorescence spectra of cow’s milk with time.

In Figure 2, one can see that fluorescence maximum increases with time. It is expected, knowing that with time
concentration of aflatoxin increases. This is in agreement with literature data which show that a direct connection
between aflatoxin concentration and fluorescence exists [9;10] in corn [11], peanut [12], soybean and groundnut [13].
The milk fluorescence intensity shown in Figure 2, as a function of time, can be expressed with linear regression as
I[rel.unit]=195+17.75xt [days], r=0.9483, where r is the regression correlation coefficient. The obtained linear
regression between fluorescence intensity and aflatoxin concentrations is in agreement with literature data. Namely, it
was found that aflatoxin fluorescence intensity dependence on its concentration can be presented with linear regression
in corn[14]
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Figure 2 Fluorescence spectra of Aflatoxin in cow milk during the time. Days: 0 (—); 10 days(---); 15 days(....); 20 days
)

Figure 3 presents the change of the fluorescence maximum of aflatoxin in coffee grounds. From Figure 3 one can see
that the intensity of the fluorescence maximum changes in the same way as in cow's milk. Namely, the fluorescence
maximum increases with time due to an increase in aflatoxin concentration. This is in agreement with the mentioned
above and literature data [14].

On the Figure 3 are presented fluorescence spectra of Aflatoxin in coffee during the time (0-24 days).
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Figure 3 Fluorescence spectra of Aflatoxin in coffee during the time. Days: 0(—); 24 -)
Taking into account the mentioned above, it is clear that the longer time passes, the concentration of aflatoxin increases,
as well as the intensity of fluorescence maximum. An explanation for cow's milk can be: the longer time passes, the

concentration of aflatoxin increases, and the direct consequence is higher fluorescence.

For coffee fluorescence intensity, shown in Figure 3 and other experiments data is a function of time and can be also
expressed with linear regression 1=240+9.58xt(days); r=0.988, where r is the correlation coefficient.

We have assumed that the presented results can be the base, in controlled conditions and geometry, for making a simple
device for quick detection of the presence of aflatoxin in milk and coffee.

12



Open Access Research Journal of Biology and Pharmacy, 2023, 09(02), 010-013

4. Conclusion

It is very important to detect the presence of aflatoxin, both in the cow’s milk and coffee grounds. Fluorescence of
aflatoxin in cow's milk and coffee grounds increases with time due to the increase of its concentration. Changing of
fluorescence intensity maximum, in both materials, can be present with linear regression.
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