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DON (deoxynivalenol) is a naturally worldwide occurring toxic metabolite produced by
several species of filamentus fungi of the genus Fusarium. It is estimated that about a quarter of the
world’s food crops (mainly cereals) are affected by this mycotoxin. A lack of awareness about the
quality, health and safety risks related to this mycotoxin and effective control has led to numerous
health problems worldwide. Since at least 60 % of the food and feed produced in the world
originates from cereal crops one can imagine the magnitude of the problem. In the framework of
EUREKA ITEA2 project ACOUSTICS the first portable acoustic spectrometer to detect DON in
cereal grains has been developed at Kaunas University of Technology in Lithuania. This technique
is completely different from currently applied wet chemistry techniques and is based on acoustic
wave’s penetrating through and/or reflected by air-filled porous materials such as unconsolidated
solid beads of grain. To determine the performance criteria for the acoustic method, a single
laboratory validation was carried out. For determining the reliability characteristics different
wheat model system (DON concentration range 0-4300 ug/kg) were used. To increase the accuracy
of the analysis and optimize the acoustic signal an optimal frequency has been determined. High
correlations between DON concentration in wheat samples and the different amounts of shriveled
grains in mixtures determined by the acoustic technique have been obtained. Good performance
characteristics for repeatability have been found. It can be confirmed that the acoustic method is
precise and can be used to detect quantitatively direct DON in cereals.

Cereals are an important source of Fusarium mycotoxins such as trichothecenes (T-2,
deoxynivalenol (DON) and others). They attract worldwide attention because of the significant
economic losses associated with there impact on human health, animal productivity and trade [1].
Fusarium fungi on cereals are hard to master because it‘s occurrence is mainly the result of weather
conditions. The combination of moisture, temperature and relative humidity at time of flowering
plays an important role by the occurrence of head blight or scab on e.g. wheat. Although DON is
not as toxic as T-2, HT-2 toxin and other type A trichothecenes its occurrence and exposure is much
bigger and not seldom, the Total Daily Intake (TDI) is exceeded [2]. Especially children and the
elderly are at risk. Cereal derived foods and drinks are the main contributors to this risk. Regulatory
limits for DON have been established in many countries worldwide, also in the EU [3, 4].

Scab is one of the conditions that can result from the action of Fusarium mould on several
cereals. Fusarium graminearum is the most frequent occurring fungus in grain, also Fusarium
culmorum is occasionally involved. The occurrence of these fungi results in the low yield of grains
and the reduction of the technological quality of cereal-based products. The deterioration is
triggered by the formation of a group of toxins called type B trichothecenes from which DON is the
marker and the most occurring. When the mold strikes, the plant produces an antidote to get rid of
the fungus and the fungus on its turn produces the mycotoxin. The result of this event of fungal
invasion is that the attacked grains shrivel and become more porous. In wheat, it appears that DON
production is necessary for the fungus to produce the scab disease [5]. The results of the
dependence of DON, accumulated in grain, on a degree of its damage (prematurely ripening and
shriveling) by Fusarium was studied extensively by the Russians with wet chemistry methods [6].
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They proved the existence of a direct correlative dependence between DON concentration and the
percentage of scabby grains in wheat.

The difference between a sample with wholesome and a mixture of wholesome and
shriveled / porous grains can be measured with acoustic. It is widely known that the sound
propagating through a porous structure is attenuated, and its velocity depends on pore size and the
porosity coefficient. It is easy to measure the propagation of short acoustic pulses. As the acoustic
wave propagates through or is reflected by the material, any changes to the characteristics of the
propagation path affect the velocity and/or amplitude of the wave [7-9].

Changes in velocity and /or amplitude can be monitored. Unconsolidated solid beads of
wheat and other cereal grains are such porous structures. The Fast Fourier Transformation (FFT)
translates the time- domain results into the frequency-domain and the results become comparable
with spectroscopic measurements.

The Americans were among the first to try to determine non-invasive DON directly on grain
by near infrared spectroscopy (NIR) [10]. According to the authors the results demonstrated that the
combination of a neural network and near infrared spectra could conveniently be used to determine
DON levels in barley. JRC (Joined Research Center) tried the Fourier Transformed-Infrared-
Attenuated Total Reflection (FT-IR-ATR) method with subsequent evaluation of the spectra by
Principle-Component Analysis (PCA) also to determine DON [11]. Only highly contaminated
material could be identified to a certain degree.

All these developments inspired the group in Kaunas, Lithuania to apply acoustic waves to
determine quantitatively DON direct on mixtures of unaffected- and affected grains. It is the speed
of the acoustic method to measure porosity and its non-invasive character that one can use the
technique in-line to carry out high-throughput analysis like the Americans did with NIR.

The aim of the study was to investigate the possibilities to screen wheat grains for DON
with the acoustic method, and to compare the results obtained with those of an ELISA method.
Additionally, a single laboratory validation of the acoustic method for the determination of
shriveled grains and DON was carried out .

Materials and methods. Wholesome wheat grains (Lithuanian SC “Kauno grudai”) and
contaminated wheat grains (French company “Bioplante”, 2011) with a high level of DON
(4300 pg/kg) were used for the creation of wheat model systems. Wheat samples were passed
through two sieves, one with slotted perforations of 3.5 mm and the other with a slotted perforation
of 1.0 mm to eliminate extraneous matter. The model systems were prepared by mixing the
wholesome wheat kernels with 5, 10, 15, 20...90 % of shriveled grains (W — wholesome wheat, Fmax
— scabby wheat with DON contaminated with a high level (4300 pg/kg) and their mixtures: W+5 %
Fmax, W+10 % Fmax, ...W+90 % Fmax). The wheat model systems were used for the determination of
the relationship between the amount of DON in wheat grains against the acoustic signal parameters
and to determine the performance criteria of the acoustic method to validate the method.

Additional, wheat grain samples with different DON levels (100-1200 ng/kg) received from
French company “Bioplante” and Lithuanian SC “Kauno grudai” were used for the determination of
the relationship between the results provided by the acoustic method and DON concentration
determined by a ELISA method.

An acoustic spectrometer working in a range of frequencies of 15-45 kHz was used in the
experiments. It measures the value in relative units (r.u.) of the amplitude of the acoustic signal
penetrated (transmission) through the tested sample (Ap). The schema of this spectrometer is
presented in Fig. 1 and works as follows: the generator (2) modulates an electric video pulse
produced by the generator (3) (amplitude 9 V and time 200 ps) to continuous produce electric sine
signals. The electric signals of the generator (2) are received by the frequency exchange supply (4)
and specified by the frequency meter (5). Further, the given electric signals are transferred to the
acoustic transmitter (6). The acoustic transmitter radiates signals in the direction of the analogous
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receiving acoustic receiver (8), where pulses are detected and controlled by the oscilloscope (10)
.The detected pulses are measured by a digital voltmeter (11) and transferred to the computer (1).
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Fig. 1. Scheme of the acoustic spectrometer: 1 — computer; 2 — sine wave generator; 3 — pulse generator; 4 — frequency
converter; 5 — frequency meter; 6 — transmitting acoustic aerial; 7 — power supply; 8 —receiving acoustic aerial; 9 —
power supply; 10 — oscilloscope; 11 — digitals voltmeter; 12 — wheat sample under test.

For acoustic measurement the grain samples were placed into a plastic cell with a diameter
80 mm, high 45 mm.

As it has been evident from previous experiments the reliability of the acoustic
measurements is highly influenced by the frequency of the acoustic signal applied [12, 13]. Taking
into account that at very low acoustic wave frequencies (59 kHz) various noises are registered,
while at frequencies higher than 10-30 kHz the signal propagation is influenced by air eddies, the
optimum frequency was accepted within the 10-30 kHz interval. After statistical data evaluation,
the optimal frequency was chosen at the point where the standard deviation and variation coefficient
are minimal — 19.4 kHz. At this frequency the standard deviation was 0.01774 and the variation —
0.0059. Further investigations were carried out at those optimal frequencies.

To determine the performance criteria for the acoustic method, a single laboratory validation
was carried out, since only one instrument is available [14-16]. For determining the reliability
characteristics of the acoustic method, 6 replicate analyses of 2 test samples over a period of 2 days
for each wheat model system were perform by two analysts that has not been intimately involved in
the method development work. The calibration curve was prepared 4 times, at 2 different times on
the same day, and on 2 different days. The wheat model systems: W, W+10 % Fmax, W+20 % Fmax,
W+40 % Fmax, W+60 % Fmax, W+80 % Fmax and Fmax (DON concentration range 0-4300 pg/kg)
were used for calibration purposes. Other wheat model systems (W+5 % Fmax, W+10 % Fmax,
W+15 % Fmax, W+30 % Fmax, W+50 % Fmax, W+70 % Fmax and W+90 % Fmax) were used for the
precision estimates. Because no wet chemistry is involved a recovery was omitted.

ELISA method was applied to compare with the acoustic method for wheat model systems
and industrial wheat samples. Samples were analyzed for DON using a Veratox® DON 5/5
Quantitative Test Kit (Neogen Corporation, USA) according to the manufacturer's instructions. This
test system is a competitive direct enzyme-linked immune-sorbent assay (CD-ELISA) which allows
obtaining a DON concentration in mg/kg (ppm). Free DON in the samples and controls is allowed
to compete with enzyme-labeled DON (conjugate) for the antibody binding sites. After a wash step,
K-Blue Substrate reacts with the bound conjugate to produce a blue color. The optical densities of
the controls form the standard curve, and the sample optical densities are plotted against the curve
to calculate the concentration of DON. Limits of detection and quantitation for this method were
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reported as 0.1 and 0.25 mg/kg, respectively. This test kit does not differentiate between DON and
3-acetyl DON.

The results were obtained by using a Microsoft Excel spreadsheet and a statistical program
Analyse-it. The means were compared by one-way analysis of variance (ANOVA). The
significance level was p< 0,05.

Results and discussion. The experiment has been carried out in two stages: 1) the use of the
acoustic method for testing the quality of grains; and 2) the use of the acoustic method for the
investigation of the DON levels of the different wheat samples taking into account their specific
structural properties.

The results of the analysis of different wheat mixtures contaminated with 10, 20, 30, 40 and
50 % of shriveled grains show that with an increasing percentage of shriveled grains in the model
system the amplitude of the penetrated acoustic signal (Ap) decreased (Fig. 2).

Also a high correlation has been found between the different amounts of contaminated
(shriveled) kernels in the wheat mixtures and the acoustic signal parameters: correlation coefficients
determined by acoustic signal penetration was R? = 0,9381. It was determined, that the amounts of
10 % of shriveled grains decreased the Ap values on an average by 7-10 %.

The microscopic analysis of the contaminated grains by Fusarium and the wholesome wheat
grains shows the visible damages on the surface of the contaminated wheat kernel. In Fig. 3 is
shown what happens with the structure of the wheat kernel when it has been attacked by Fusarium.
In Fig. 3a the structure of wheat kernel is healthy and wholesome, in Fig. 3b the starch granules
have been “consumed” by the fungus and a more skeleton type of landscape appears. These changes
of surface structure are related to the porosity of the grain matrix. The experiment results also
showed that by increasing the amount of scabby wheat in the matrix, grain bulk density decreased
(Fig. 2). Jackowiak et al. [5], Nightingale et al. [17] have examined under scanning electron
microscopy the endosperm of Fusarium infected wheat kernels and have found some characteristic
structural changes in many of its region, such as the partial or complete lack of the protein matrix
and damage of starch granules caused by fungal proteolytic- and amylolytic enzymes.
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Fig. 2. The influence of scabby wheat content on grain bulk density and on the amplitude of the penetrated (Ap)
acoustic signal analyzed by the acoustic spectrometer.
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Fig. 3. An optical microscopic view of the surface of wheat grain: a — healthy kernel and b — DON contaminated kernel
(4300 pg/kg).

In summary, by applying acoustics the structural properties of the porous cereal matrix can
be determined by measuring the amplitude of the acoustic signal penetrated through / reflected by
the tested sample. The given data confirm that the acoustic method detects the changes of kernel
structure and that there is a strong correlation with the quantity of by Fusarium infected grains. It is
known that DON is the most widespread mycotoxin of the fusariotoxins group. In the CAST report
[1] it says that studies of wheat and corn infected with F. graminearum in the field indicate that
wheat can have high levels of DON but usually has little or no zearalenone (ZEN). According to the
results of DON and ZEN investigations in cereal harvested in 19861988 in Russia, the occurrence
of DON in wheat varies between 60-100 % in the Fusarium natural habitat, the presence of the
ZEN was determined only in 7 % of samples. Also the Russians based on extensive research
revealed a strong correlation of 0.80-0.96 between the DON concentration determined with wet
chemistry methods and the percentage of scabby wheat [6]. This confirms our idea to apply the
acoustic method as screening method not only for detection of shriveled grains but also for the
determination of DON in wheat. The specificity of the acoustic method for DON and other
trichothecenes and its application for screening other cereals must be confirmed by additional
investigations.

The results show that the acoustic method gives adequate and encouraging quantitative
information of DON in wheat. As yet only calibration curves have been made using conventional
analytical methods (ELISA) for DON, in order to try to get information if the acoustic method was
capable and precise enough to characterize the quality of wheat contaminated with DON. The
relationship between the penetrated acoustic signal amplitude (Ap) and the DON content in the
wheat model systems is shown in Fig. 4. A same pattern has been noticed by using the acoustic
impulse spectrometer, where also with an increasing concentration of DON the amplitude of the
reflected acoustic signal (Ar) decreases.
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Fig. 4. The relationships between the penetrated acoustic signal amplitude (Ap) analyzed by the acoustic spectrometer
and the DON concentration in the wheat model systems.

The results of the additional study of the wheat samples from French company “Bioplante”
and Lithuanian SC “Kauno grudai” are shown in Fig. 5 and Fig. 6. The collection of soft wheat
contaminated with DON was analyzed using the acoustic spectrometer. It was determined, that by
the increase of the DON concentration in the wheat samples, the values of the acoustic signal
amplitude Ap decreased (Fig. 5).
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Fig. 5. Relationship between the penetrated acoustic signal amplitude (Ap) and DON concentration in wheat samples
from French company “Bioplante” and Lithuanian SC “Kauno grudai”.

The ANOVA showed significant differences in Ap values between the samples with
different DON concentrations (p<<0.05). From the relationship curve between the penetrated
acoustic signal amplitude (Ap) and the DON concentration, the DON content in the tested wheat
samples was calculated. The strong correlation (R? = 0,8822) was found between the DON
concentrations determined by acoustic and ELISA methods (Fig. 6). The relative standard deviation
of repeatability for the acoustic method was less than or equal to 24,0 % if the DON concentration
was 245-500 pug/kg and less than or equal to 14,0 % if the DON concentration was more than 500
ng/kg. These results of the investigation of the industrial wheat samples from Germany confirm that
the acoustic method gives quantitative information for this mycotoxin.
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Fig. 6. Relationship between DON concentration in wheat samples from French company “Bioplante” and Lithuanian
SC “Kauno grudai” determined by acoustic and ELISA methods.

Results of the mathematical statistical evaluation (ANOVA) showed that reliable results
were obtained of the acoustical evaluation (p<0.05). As shown in Table 1 a strong linear
relationship between the quantity of scabby wheat in model samples and the amplitude of the
acoustic signal (R? = 0.9513-0.9786) as well as between the DON concentration and the amplitude
of the acoustic signal (R? = 0.9173-0.9480) was obtained and the calibration (analytical) curves
prepared at different times on the same day and on two different days were replicated and stable.

Table 1
Stability characteristics of the calibration curves
Calibration For scabby wheat content For DON concentration
Equation R? Equation R?
Dav 1 1 y = -0.0045x + 1.086 0.9786 y =-0.0001x + 1.098 0.9173
y 2 y =-0.0044x + 1.102 0.9595 y =-0.0001x + 1.068 0.9480
Dav 2 1 y = -0.0044x + 1.085 0.9774 y =-0.0001x + 1.088 0.9343
y 2 y =-0.0045x + 1.103 0.9513 y =-0.0001x + 1.104 0.9333
X — Concentration of analyte (scabby grain or DON), y — amplitude of the acoustic signal.

A successful single laboratory validation has been carried out and performance
characteristics for repeatability (RSDr) have been found (Table 2). The actual RSD(r) values for the
most tested samples (with DON concentration range 550-3890 pg/kg) were better than target “best
case” values for RSD(r) ([1/2]*PRSD(R)), and the HORRAT(r) values were falling well within the
prescribed acceptable HORRAT(r) region of 0.3-1.3 [16, 18]. No recovery % could be reported
because of the non-invasive character of the method. According to the results of the investigation it
can be confirmed that the acoustic method is precise and can be used to detect the quantity of DON
in fusarioses grain.

A multi laboratory validation based on the harmonized protocol could not been carried out
because only one instrument is available. Besides, the availability of a sufficient amount of
contaminated samples slows down developments. It needs also additional support and/or funds to
carry out a multi laboratory validation. A satisfactory full validation will open a new avenue for
monitoring and high throughput analysis of DON in grains.

Non-invasive procedures like acoustic and infrared techniques have many advantages over
invasive wet chemistry methods, because they are not only fast but go around the complicated and
costly mycotoxin testing procedures as is shown in Fig. 7.
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Reliability characteristics of the acoustic method

Table 2

Samples

1 2 3 4 5 6 7
Scabby grain, % 5 10 15 30 50 70 90
DON (ELISA), pg/kg? 220+20 550440 815+25 1520460 | 2550+110 | 2750+90 | 3980+160
Ap, r.ub 1.09 1.05 1.02 0.94 0.89 0.78 0.70
SD 0.04 0.04 0.05 0.04 0.04 0.04 0.03
For scabby wheat content determined from calibration curve
Scabbygrain, %° 1.11 10.85 16.39 33.30 46.50 70.83 87.66
SD 0.12 0.15 0.21 0.44 0.57 0.79 0.92
RSD(r), % 10.81 1.38 1.28 1.32 1.23 1.12 1.05
PRSD(R), % 3.13 2.83 2.66 2.40 2.22 2.11 2.03
HORRAT(r) 3.45 0.49 0.48 0.55 0.55 0.53 0.52
For DON concentration determined from calibration curve
DON, pg/kg ¢ 50 488 738 1498 2093 3187 3945
SD 8.28 29.05 41.91 81.96 96.61 138.74 159.09
RSD(r), % 16.48 5.95 5.68 5.47 4.62 4.35 4.03
PRSD(R), % 19.94 17.38 16.38 14.92 13.81 13.65 12.93
HORRAT(r) 0.83 0.34 0.35 0.37 0.33 0.32 0.31
2 DON concentration determined by ELISA method (mean values of dublicate measurements).
b Ap — amplitude of penetrated acoustic signal (mean values of 24 measurements: 6 replicate analyses of 2 test
samples over a period of 2 days).
¢ Scabby grain content and DON concentration determined by acoustic method (mean values of 24 measurements: 6
replicate analyses of 2 test samples over a period of 2 days).
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Fig. 7. Invasive mycotoxin testing procedure versus a non-invasive procedure.

The mycotoxin testing procedure generally consists of three steps: (1) a sample is taken
from a lot, (2) the sample is ground and a sub-sample is removed from the comminute sample, and
(3) the mycotoxin is extracted from the comminute sub-sample and quantified. Both procedures
include the first step (1). The invasive procedure however includes subsequently step two (2) and
includes usually steps such as solvent extraction, centrifugation, filtration, drying, and dilution
before quantification. By every additional manipulation one can makes mistakes. As a result,
replicated analyses can already vary considerably. In the non-invasive procedure quantization is
straight determined, so goes by the laborious and costly wet chemistry method. It is also well
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known that sampling is an important aspect of obtaining reliable analytical results. For both
procedures apply step (1), but in the case of the invasive procedure a sub-sample procedure follows
the initial sampling procedure, while for the non-invasive procedure this might not be the case.
Since an intuitive “feeling” of where and how to obtain “representative samples” is the typical
scenario for sampling, almost always leading to incorrect results and considerable economical
losses and one adds to it the variability’s of the above mentioned steps in the invasive procedure. A
non-invasive technique that only needs step (1) may provide fast results, so that much larger
amounts of samples could be screened. Wich could lead to a more representative picture of the lot
investigated and in- and on line monitoring.

CONCLUSIONS

1. To increase the accuracy of the analysis and optimize the acoustic signal an optimal
frequency has been determined. High correlations between DON concentration in wheat samples
and the different amounts of shriveled grains in mixtures determined by the acoustic technique have
been found.

2. The acoustic method gives reliable results in the quantitative determination of shriveled
grains and DON in wheat and is sufficiently precise. Good performance characteristics for
repeatability have been found.

3. Because of the speed of the acoustic method and its non-invasive character one can use
the technique in-line to carry out high-throughput analysis of consignments of cereal grains and can
quantitatively direct determine DON. Monitoring of cereals becomes now possible in-line, which
will increase food safety at lower cost.
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BAJIIJIAIIS B OJTHIA IABOPATOPIi AKYCTUYHOI'O METOIY
JJISI CKPUHIHI'Y FUSARIUM MIKOTOKCHHIB Y 3EPHOBUX
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'Kaynacpkuit Texsonoriuanmii ynisepcurer (Jlutpa)
2JIuToBCHKMi YHiBEpCHTET MEIMYHHUX HAYK, BETepUHAPHA akaaeMis (JluTsa
5
SKoncynpTant no 6esneni ixi (Hizepnanam)

AHOTAIIA

JIOH (meokcuHiBaJIeHON) € TOKCUYHUM METabOoIITOM, SIKOTO pOOMSAThH JEKiIbKa BHIIB
MIKpOCKOMIYHUX TrpubiB pomy Fusarium, i mommwmpenuit mo BchoMmy cBity. [ligpaxoBano, 10
ONMM3bKO 4YBEPTI CBITOBUX IPOJOBOJIBYMX KYJIbTYp (B OCHOBHOMY 3€PHOBHX) 3apa)K€Ha LUM
MIKOTOKCMHOM. HEIOCTaTHs 0013HAHICTh 3 MPUBOIY SIKOCTI, 3/I0pOB'S 1 O€3MeKH, MOB'sI3aHUX 3 UM
MIKOTOKCUHOM, 1 BIJICYTHICTb €(pEKTHBHHX METOJIB KOHTPOJIO MpHUBETa J0 YUCIEHHUX MpolieM
310poB's y BCboMY CBITi. Ockunbku 65m3bk0 60 % BUPOOIIOBAaHUX Y CBITI Xap4yOBHX MPOIYKTIB 1
KOPMIB MOXOJAATh 13 36pHOBUX KYJBTYp, JIETKO MOXHA MPEJCTaBUTU MacluTalu 1€l mpobmemu. Y
pamkax EUREKA ITEA2 nmpoekty AKYCTUKA neprmii nopTaTUBHUM aKyCTUYHHUM CIIEKTPOMETP
nis BusiBieHHs: JIOH B 3epHOBUX OyB po3pobiennii B KayHacbkoMy T€XHOJIOTIYHOMY YHIBEPCHTETI
(JIutBa). AKYCTHYHHMI METOJ] TIOBHICTIO BIJIPI3HSETHCS BiJ BXUBAHUX HHUHI XIMIYHHX METO/IIB
Bu3zHavyeHHs [IOH i rpyHTOBaHU Ha BUMIipl aMIUTITYId aKyCTUYHOTO CHTHAITY, L0 ITPOMIIOB Yepe3
1/ abo B1IOMTOrO BiJ MOPUCTUX MAaTepialliB, TAKUX SIK HEKOHCOJIIJOBaH1 TBEP/l HAMUCTHUHH 3€pHA.
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Jlns BU3HAUEHHS MapaMeTpiB €(PEeKTHBHOCTI aKyCTMYHOIO METOAy 3pobOiieHa HWOro Bajijaiis B
OJIHIN J1aboparopii. JIJis BU3HAUEHHS XapaKTEPUCTUK TOYHOCTI BHUMIpIB OyJIM BHKOPHCTaHI Pi3HI
monenbHi cucremu mmeHUni (3 JIOH koumnentpamiero B mianazoHi 0-4300 wkr/kr). s
30UIBIIEHHS TOYHOCTI aHaJi3y 1 ONTHUMi3alii aKyCTUYHOTO CHTHAJy ONTHMaJbHAa 4acToTa Oyia
Bu3HavyeHa. Bucoka kopemnsmis mixk JJOH koHneHTpamieo B 3pa3kax MIIEHMII 1 Pi3HOIO KUTBKICTIO
3MOPILEHUX 3€PEH B CyMillll, BU3HAYEHUX aKyCTUYHUM METOAO0M, Oyna oTpumana. bynu 3Haiineni
HaJIHI XapaKTepUCTHKHU MOBTOPIOBAHOCTI. Lle miaTBepmIKye, 10 aKyCTHYHUN METOJ € TOYHHM i
Moxke OyTu Bukopuctanui mis BusBieHHs JIOH, a Takoxx Juisi BU3HAYEHHS HOTO KUIBKOCTI B
3€pHOBUX KYJIBTYpax.

BAJIMIAIIAA B OJJHOM JIABOPATOPUU AKYCTHYECKOT'O METOJA
JJISI CKPUHUHI'A FUSARIUM MUKOTOKCHUHOB B 3EPHOBBIX

I, FOooeiixene', JI. Bawunckene®, JI. Buomanmene®, JI. Yapnayckact, A. Ilampayckac?,

E. BameeHez, B. 1. oe Koe®

!Kaynacckuii Texnonoruyeckuit ynusepcurer (Jlutpa)
2JIuTOBCKHMIA yHUBEPCHTET MEIUIIMHCKUX Hayk, BeTepunapnas akanemus (JIutsa

VH VK

8KoncynpTant mo 6e3zonacHocty iy (Hunepaan s

AHHOTAI U

JIOH (neokcuHMBaJIEHOJ) SIBISIETCS TOKCHUYHBIM METa0OJIMTOM, KOTOPOIO HPOU3BOAST
HECKOJIBKO BHJIOB MHKPOCKOMUYECKUX TprOOB poxa Fusarium, u pacrmpocTpaHeH Mo BCEMY MHUPY.
[loncunTaHo, 4YTO OKOJO YETBEPTH MHUPOBBIX IPOJOBOJILCTBEHHBIX KYIbTYp (B OCHOBHOM
3€pHOBBIX) 3apa)KEHO HSTUM MHUKOTOKCMHOM. HenmocraTouyHass OCBEIOMJIEHHOCTh IO TOBOIY
KauecTBa, 370pOBbsi U OE30MACHOCTH, CBS3aHHBIX C 3TUM MMKOTOKCMHOM, U OTCYTCTBHUE
3G GEKTUBHBIX METOJIOB KOHTPOJIS MPHUBEJIO K MHOTOYMCIEHHBIM MpoOJeMaM 3710pOBbs BO BCEM
mupe. Tak kak okoso 60 % MPoOU3BOUMBIX B MUPE MUIIEBLIX MPOAYKTOB U KOPMOB MPOUCXOIAT U3
3€pPHOBBIX KYJbTYD, JETKO MOXHO MPEACTaBUTh MaclITadbl 3Toi nmpobnemsl. B pamkax EUREKA
ITEA2 mpoekta AKYCTUKA nepBblii NOPTAaTUBHBIA aKyCTHUYECKUHM CHEKTPOMETp IS
obHapyxenust JIOH B 3epHOBBIX OblI pa3zpaboraH B KayHacCKOM TEXHOJIOTMYECKOM YHHBEPCUTETE
(JIuTBa). AKycTHMUECKHI METOJ MOJHOCTBIO OTIMYAETCS OT NPUMEHSEMbIE B HACTOSIIEE BpEMs
XUMHUYECKUX MeTonoB omnpenencHus JJOH m ocHOBaH Ha M3MEPEHHMH aMIUIUTY/bl aKyCTHUECKOIO
CUTHaja, MPOIIEIIIEero 4yepe3 M / WIM OTPAKEHHOTO0 OT MOPUCTBIX MaTepuaoB, TaKUX Kak
HEKOHCOJIJMPOBAaHHBIE TBep/ble OycuHbl 3epHa. s onpezneneHus napamerpoB 3ddekTuBHOCTH
aKyCTHYECKOT0 METO/la MPOM3BEJCHA €ro BaluJalus B OJHOM saboparopuu. s onmpeneneHus
XapaKTepUCTUK TOYHOCTU HW3MEPEHUH pas3inyHble MojenbHble cucTemsl mnmenuns! (¢ JOH
KoHIleHTpanueil B nuana3zoHe 0-4300 MKr/Kr) ObUTH HCMONb30BaHbl. [l yBENIWYEHUS TOYHOCTU
aHaJlu3a W ONTHMM3AIMM aKyCTHMUECKOro CHUTHajla OINTHUMaibHas dYacToTa Oblia oIlpeiesieHa.
Bricokass koppemsimuss mexay JOH konnentpauuein B oOpa3max NIIEHUIBI M Pa3IHYHBIM
KOJMYECTBOM CMOPILIEHHBIX 3€peH B CMECH, OIPEAETCHHBIX AaKyCTUYECKUM METOAO0M, ObuIa
noiryyeHa. HajexHble XapaKTepUCTUKU MOBTOPSIEMOCTH OBbUIM HaWEHbI. DTO MOATBEPIKIAET, YTO
AKyCTUYECKUM METOJI SIBJISIETCS TOYHBIM U MOXKET OBITh MCIOJIb30BaH st oOHapyxkenus JIOH, a
TaK)K€ ONPEAEIIEHNUS €r0 KOJINYECTBA B 36PHOBBIX KYJIbTYpax.
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