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In determined climate conditions the infection of wheat by the field fungi is more expressive and unavoid-
able.This infection influences the yields, the total quality and the hygienic conditions. At the mill, the cleaning proc-
ess is not sufficienty effective, so the well developed, but infected kernels are present in the mass in front of the first
grinder. For that reason, the aim of this study was investigation of the presence of the field fungi in the wheat kernels
as well as the changes in the quality complex to be determined because of this infection. The samples contaminated
by the field fungi were compared with the relatively healthy wheat grains. The identification of the isolated micro-
populations was included in the investigations, first of all of the toxic species, as well as the determination of their in-
fluence on the biological and the technological quality. The results obtained from the investigations have shown that
fungi of the genus Fusarium were the most present contaminants, and the most present among them was F. oxy-
sporum. Besides the Fusarium, the fungi of the genus Alternaria were also present. Their influence on the wheat
quality was determined taking into consideration the hygienic conditions.
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IMPOMEHMU HA BE3BEJHOCTA 1 HA TEXHOJIOIIKNOT KBAJIUTET
MNPEJU3BUKAHU O KOHTAMHUHAIIUJA CO 'ABA

Bo onpenenu ximmatcku ycnoBn HH(EKIMjaTa Ha MUSHUIIATA CO MOJICKUTE Tabu € Mou3pa3eHa U HelpeiBHUI-
nuBa. OBaa MH(EKIHja BIMjae Ha IPHHOCUTE, BKYITHUOT KBAIUTET U XUT'HEHCKaTa cocTojoa. Bo MimHOT nporecoT Ha
YHCTEHhE HE € JOBOJIHO eHKaceH, Taka MITO J0Opo pa3BHEHHTE, HO MHGHUIUPAHU 3pHA Ce NIPUCYTHHU BO MacaTa Ipex
pBOTO Meneme. [Topaau Toa nenTa Ha 0BOj TPy Oemre 1a ce UCIIUTA IPUCYCTBOTO HA MOJICKUTE rabH BO IMICHHYHUTE
3pHA ¥ J]a ce yTBPAAT IPOMEHHUTE BO KBAINTETOT. MoCTpuUTe 3apa3eHu CO IOJICKUTE rabu Oea CIIOpeIeHH CO peslaTHUB-
HO 37paBH 3pHA. Bo ncTpaxyBamara Oele BKITydeHa HACHTH(HKAIMjA HA H30JIMPAHUTE MUKPOIOMYJIALUH, IIpes c&
Ha TOKCHYHHTE BUJIOBHU, KaKO U YTBPIyBamke HA HUBHOTO BJIMjaHUE BP3 OHOJIOMIKHOT M TEXHOJIOMIKUOT KBanuTeT. Pe-
3yITaTHTE JOOUEHHU Of HCTPAaXKyBarmbaTa MOKakaa Jeka rabure ox ponot Fusarium Gea Haj3acTalleHH KOHTAMHHAHTH,
a Mery HUB Oeme Haj3acraneHa F. oxysporum. Ilokpaj Fusarium, npucyTHu 6ea u rabute ox ponot Alternaria. Oxn
ITYEHUYHUTE 3pHa Oea M30JIMpaHM HUBHHUTE TOKCHYHM METabONNTH, MUKOTOKCHHUTE OXPATOKCHH A M 3€apeieHOH.
VY1BpreHO Oelle HUBHOTO BIIMjaHHE BP3 KBAIUTETOT Ha ITUSHUNATA, 3eMajKH ja IIPEIBU XUTHEHCKaTa COCcToj0a.

K.]'Iy'l]-ﬂl 360pOBPI: m4eHUIa, ra61/1; MUKOTOKCHHHU; TEXHOJIOMIKU KBAJIUTET,; OXPATOKCUH; 3€apCIICHOH

MATERIAL AND METHODS mycological and toxicological check. The conta-
minated kernels are devided into three fractions: 1)
The kernel fraction was performed on the Darkgerm kernels at which the colour change of

basis of the sensorial evaluation, as well as of the outer layers was registered, mostly in the germ



310 M. Sari¢, T. Stojanovi¢, N. Hladni, M. Menkovska, M. Ivanoski

area and the crease of the potbellied part [1]; 2)
Little fusarious kernels are weakly wrinkled ker-
nels with less expressed white and pink coating; 3)
Strong fusarious kernels are expressively wrinke-
led white and pale red and light kernels [2, 3].

All the kernel categories are analyzed by the
official mycological, mycotoxicological, biologi-
cal, physical-chemical, biochemical and rheologi-
cal methods [4, 5].

RESULTS AND DISCUSSION

Mycopopulation of wheat kernels: The re-
sults of investigation of the number of molds per
wheat kernel, performed in the frame of this study,
are presented in Table 1.

Table 1

Average content of mold number per kernel
of wheat fraction pattern

Fraction name 1 2 3

Sound 0,92 0,73 0,83
Dark-germ 2,00 2,97 2,94
Slightly fusarious 2,87 3,12 3.21
Strong fusarious 3,21 3,25 3,25

The most infected were the strong fusarious
fractions.

Mycotoxicological contamination of wheat:
Table 2 presents the results of investigation of
ABI, AG1, OA and ZEA in the wheat kernels. CA
was present in slightly and strong fusarious frac-
tions, and ZEA which was found even in the 87%
of the patterns with concentrations too high.

Table 2

Contamination of wheat kernels by mycotoxins

Mycotoxin (ug-kg™)

Fraction name Variety Alfatoxins Oxratoxin A Zearalenon

Sound 1 0 0 0 500
Dark-germ 1 0 0 0 0
Slightly fusarious 1 0 0 0 260
Strong fusarious 1 0 0 0 1400
Sound 2 0 0 0 250
Dark-germ 2 0 0 0 180
Slightly fusarious | 2 ‘ 0 ‘ 0 | 0 | 270
Strong fusarious 2 0 0 48 350

The regulation [6] issues the maximal allow-
ed concentration for the CA till 10 g/kg and for the
ZEA till 1 g/kg. Mycotoxins are included in the
expressively thermostable compounds, because
they do not lose their toxicity during the thermal
processing.

Biological quality of wheat: The energy of
sprouting and sprouting of the sound and darkgerm
fractions had normal values, as it can be seen on
Table 3. These values significantly decrease at the
fusarious fractions the high fungus contamination
influences badly the biological reproduction. The
consequence of that is the increased share of the
abnormal number of sprouts and sick kernels.

Table 3

Survey of biological properties of wheat varieties

) Types of sprouts
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Average sample 44 44 40 4 56 0
Sound fraction 96 100 80 20 0
Dark-germ 88 96 90 6 4 0
Slightly fusarious 64 64 60 4 32 4
Strong fusarious 0 0 0 0 100 0

The greatest yield was obtained at the sound
fractions, while the smallest one at the strong
fusarious (Table 4), which is opposite proportional
with the ash content (Table 5). At the strong
fusarious fractions the smallest flour yield and the
highest ash content were registered, which is an
undesirable property from the aspect of milling
processing.

Table 4

Level of flour yield of the investigated
wheat fractions

Flour yield of fractions (% )

Variety Sound  Dark-germ Slightly Strong
fusarious fusarious
1 65 60 50
2 55 53 52 50
3 50 49 48 45
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Table 5

Content of mineral substances in wheat fractions

Ash content (% / d.b.)
Variety  gound Dark-germ  Slightly Strong
fusarious fusarious
1 0.88 0.89 0.90 0.97
2 0.90 0.93 0.96 0.96
3 0.94 0.95 0.98 0.98

Chemical methods clearly point out to the
disturbances which happen in the wheat conglom-
erate of gluten and starch provoked by the con-
tamination of molds (protein content, wet gluten
content and other).

Table 6

Protein content in wheat fractions

Protein content (% / d.b.)

Variety  Sound Dark-germ Slightly Tong
fusarious fusarious
1 13.3 13.7 13.8 13.9
2 13.6 14.0 14.5 14.9
3 14.0 14.6 14.8 15.0

All investigated wheat varieties had relatively
high protein content at the level of the I techno-
logical group at all fractions, and the highest con-
centrations were registered at the strong fusarious
fractions (Table 6).

The wet gluten content of all analyzed varie-
ties has shown considerable variations in the ana-
lyzed fractions. The darkgerm fractions at all va-
rieties had the highest values of this rheological
indicator, and the strong fusarious fractions had
the smallest (Table 7). It is probably a conse-
quence of a high mold contamination which has
caused changes in the gluten stucture destroying
one of the important gluten components — the glu-
tenin fraction which gives dough elasticity.

Table 7

Wet gluten content in the wheat fractions

Wet gluten content (%)

Variety Sound  Dark- germ  Slightly Strong
fusarious fusarious
1 32 33 30 26
2 33 35 31 27
3 34 36 32 30
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Besides the differences in the wet gluten
quantity, in the analyzed fractions the difference in
regard to its quality can also be emphasized. Glu-
ten of sound fractions shows good flexibility,
small stickiness and plasticity, as well as light yel-
low colour. Gluten quality of darkgerm and slight
fusarious fractions has decreased, while at the
strong fusarious kernels has shown the weakest
rheological characteristics (sticky, brittle and in-
coherent gluten with dark gray colour).

CONCLUSIONS

On the basis of the results obtained during
these investigations, the following can be con-
cluded:

— Molds are frequent contaminants of the
wheat kernel and bread, which sometimes have the
ability to produce mycotoxins.

— The attack of the field molds, especially
Fusariums and representatives of the genus Alter-
naria, decrease the total quality of the wheat ker-
nel, which more or less depends on the share of the
contaminated kernels and the degree of their in-
fection.

— The field molds with their philaments de-
compose the wheat kernel and with this they de-
crease or lead to unusage of the biological and
processing quality and the hygienic conditions.

— The molds and their methabolits-myco-
toxins in the kernel, flour as well as in the bread
and baked goods, can not be seen and felt, but they
settle with years in the human organism and in a
corresponding moment (immunity decrease) they
can influence the appearance of difficult diseases.
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