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In the period from I 993 to I 997 the contamination of feedstuffs with 
Salmonella, Clostridia, other pathogenic bacteria, mesophilic aerobic bacteria, moulds 
and yeasts was examined. Among 2442 examined samples, 8.2% of them were 
unsuitable because of too high contamination with fungi, 2, I% samples (out of 194 7 
examined) contained too many yeasts spores and 1,8% samples (out of 1591 examined) 
were unsuitable because of too high contamination with mesophilic aerobic bacteria. 
Salmonella was found in 1,9% samples (out of 2005 examined feeds), 3, l % samples 
(among 351 examined) contained too high amount of Clostridia, and 5.5% samples 
(among 55 examined) contained other pathogenic bacteria. 

Among 796 samples of complete feeding stuffs for poultry inspected on 
mesophilic aerobic bacteria 10 (l.3%) of them had too high content of bacteria, 42 
( 4,8%) samples (out of 882) of feedstuffs for poultry were unsuitable because of too 
high contamination with fungi and 8 (I. I%) samples (out of 706) were unsuitable 
because of too high contamination with yeasts. In respect to microbiological status 
pelleted feed stuffs for poultry are of much higher hygienic quality than unpelleted 
feedstuffs. 

INTRODUCTION 
The quality of a feedstuff is not only dependent on the content of nutrients, the 

digestibility, and biological availability of the constituents but also on its hygienic condition. 
The term "hygienic status" of a feed comprises contamination with microorganisms as they 
occur in nature, their role in the decay and conversion of organic matter, and contamination 
with pathogenic microorganisms and their toxins(J-5). 

The primary microflora in feedstuffs of vegetable origin is characterised by 
microorganisms living epiphytically and saprobiotically on the plants in the field (field 
microflora typical for the product). In contrast to this, the microflora of feedstuffs of animal 
origin mainly consists of contaminants originating from the sites of production and storage 
(secondary microflora, storage microflora). Feedstuffs can also be vectors of pathogenic 
microorganisms (bacteria like E. coli, Salmonella, Clostridium perfringens, viruses, fungi 
like Stachybotrys atra, Aspergillus fumigatus, parasites, etc.). 

Considering the ecological and technological conditions by production of crop 
plants, as well as preservation and storage procedures, different types of feed contamination 
can be distinguished, e.g. primary microflora, typical for the product, secondary or storage 
microflora originated from the environment where a feedstuff was stored and a spoilage 
indicating microflora (spoilage causing microflora). Typical for unspoiled grains and their 
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by-products as well as for compound feeds rich in grains are yellow pigmented colonies 
forming bacteria of the genera Erwinia, Enterobacter and Pseudomonas whereas 
grampositive species of the genera Staphylococcus, Sarcina, Bacillus, Clostridium, 
Streptococcus and Enterococcus are less common. Moulds of the genera Aspergillus, 

Penicillium, Mucor and Rhisopus are found rarely compared to genera like Altemaria, 
Verticillium, Helminthosporium, Cladosporium, Hormodendrum, Aureobasidium and 
Acremonium as well as yeasts . Compound feeds consisting ofunspoiled and technologically 
not much changed components reflect the microbiological spectra of their single components. 

A spoilage indicating microflora is characterized by the predominance of bacteria 
and fungi of those genera which are less represented as long as the feed is unspoiled. 
These are representatives of the genera Micrococcus, Staphylococcus, Bacillus and 
Streptomyces. Spoilage by moulds during storage of a feed is non11 · lly initiated by 
osmotolerant yeasts or xerophilic moulds of the Aspergillus-Glaucus group., · ~" when the 
water activity is high enough the genera Penicillium, Paecilomyces, Sco1.dariopsis, 
Trichoderma and Chaetom ium develop beside other Aspergilli . Mucoraceae have especially 
high moisture requirements. Favoured by humid weather or infested by pests, certain fungi 
(Dematiaceae, Trichotheciae, Vericilliae) can multiply rapidly and cause substantial changes 
in feeds in the field before harvest. Fusarium sp. hereby plays a special role. If the certain 
moisture content is exceeded it can multiply also after harvest. Many of these fungi are 
known as producers of mycotoxins. 

In this work I will present results of bacteriological and mycological examination of 
feeds dealt in Slovenia in last five years and the legislation concerning this field in Slovenia 

MATERIAL AND METHODS 
The examination of feed on pathogenic bacteria were done at the In ;titute for 

Microbiology and Parasitology at Veterinary faculty according to established methods. 
2005 samples were inspected on Salmonella, 351 samples on Clostridia, and 55 s:: mples on 
other pathogenic bacteria (Streptococcus, Staphylococcus, E. coli , Listeria monoc1togenes). 
For the determination of mesophilic aerobic bacteria, moulds and yeasts content, the methods 
recommended by European Feed Microbiology Organisation (EFMO) were us1:c\. In the 
period from 1993 to 1997, 159 I samples of different feeds were examined on the 1.: :mtent of 
mesophilic aerobic bacteria, 882 samples on the mould content and 706 samp . 1 :~ on the 
yeasts content. The results (Tabel 1 and 2) were evaluated according to Slovene re~ L lations 
(Pravilnik o zdravstveni ustreznosti krme, UL RS st. 20 z dne 12. 04. 1996), wh :I are in 
accordance with EU regulations and recommendations . 

Table I: The highest tolerable number of mesophi/ic aerobic microOJganisms in feedstuffs in Si .. J( •·ia 

Feedstuffs 

Feedstuffs of anima l orig in 

Oil seed products and by-products 

Cereal grnlllS, cereal grain products and by­

products 

Complete feed ing stuffs for young ani mals - meals 

Complete feedi ng stll ffs for ad ult animals - meals 

Complete feeding stuffs - pellets 

Meso1>hilic aerobic bacteria 

million/g 

10 

Moullls Yeas ts 

IOOO/g 1000/~ 

10 50 

50 50 

100 50 

50 50 

100 50 

20 20 
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Table 1: The highest tolerable number of pathogenic bacteria in feedstuffs in Slovenia 

Species of bacteria 

Salmonella 

'[nterobactedaceae 

Ooshidium sp. 

Feedstuffs The highest tolcntble 

number 

straight feeding stuffs, complete feeding stuffs and pet food 0 in 25g 

feedstuffs of animal origin and pet food in hermetically 300 in lg 

sealed containers 

feedstuffs of animal origin, taken directly after heat treatment 0 in lg 

and pet food in hermetically sealed containers 

other feedstaffs 100 in lg 

RESULTS AND DISCUSSION 
The contamination of feedstuffs with bacteria 
In last five years, at the Institute for Hygiene and Pathology of Animal Nutrition, 1591 

samples of different feeds were investigated on the contamination with mesophilic aerobic 
bacteria, 2005 samples on Salmonella , 351 samples on Clostridia, and 55 samples on the 
other pathogenic bacteria (Table 3). 28 (1.8%) samples were not suitable because of too 
high contamination with mesophilic aerobic bacteria. 38 (1 .9%) samples contained Salmonella, 
11 (3. 1 %) samples contained Clostridia, and 3 samples (5 .5%) contained other pathogenic 
bacteria. In most cases, the unsuitable feeds were of animal origin and unpelleted feedstuffs 
for young animals. 

Table 3: The contamination of feedstuffs with bacteria in Slovenia in the period of 1993 to 1997 

Pt.-cdslu fs Mc.~>p hil ic aerobic hactc.-ia Salmoncll:l Clost1itlium s p. Other 11ath. hact. 

Nnmbcrof ·' Number of % Nu mber of 'X, of Nnmbcrof %of Number of %of 

exa mined IO(M)/g unsuitable exa mined UllSllitabl c.-.:amincd u11Suitabl cxa111incd misuitabl 

s;1mples sa mples samples csamplcs samples csa111plcs samples <:samples 

Fccdsluffs of anim;il origi n 157 l(tl ') 4.5 KX7 2. 1 12' 5.7 21 N.7 

Oil seed products and by-prodticls r.7 76.i J .O 53 I. ') 10 

Cereal grai 1tS. ccrc:1I grain products J I') 3 18 1 o.•J 11 2 0 .9 26 

mid by-products 

Complete reedi ng sluffs for you ng '87 152') I.') -Ht I.<> 77 2.<. " .u 
animals-meals 

Complc1c fccdin!; stuffs ro, adull 2X8 12-17 1.7 J'Jl l.X (,] 1_6 

;mimals-mcals 

Complcle feeding stuffs - pellets 273 5 12 0.7 12X 1.6 " 2.11 

TOGETHER 15'J1 UJH 28 1.8 21Hl5 l.!1 35 1 J.I 55 5.5 

The contamination of feedstuffs with moulds and yeasts 
In Table 4 the results of the analysis of feedstuffs on moulds and yeasts are given. 

It is evident, that in the years 1993 to 1997, 2442 samples were inspected on moulds and 
1947 samples on yeasts content. Most of them were cereals and cereal products. 20 I (8.2%) 
samples were not hygienically suitable because of too high number of mould spores and 40 
(2.1%) were not suitable because of too high number of yeast spores. In this respect, 
cereals, cereal products and unpelleted feedstuffs for young and adult animals were of the 
lowest hygienic quality. The reason was probably bad climatic conditions in the time of 
ripening and harvest of corn which was the main component of feedstuffs. 
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Table 4: The contamination of feedstuffs with moulds and yeasts in Slovenia in the 
period of 1993 to 1997 

Feedstuffs Mou lds Yeasts 

Num ber of Numbcr of Number of Number of 

examined HHJO/g un suitable % examined 1000/g unsuitable % 

s:-unpks samplt:s samples samples 

Feedstuffs of animal origin 416 3. 1 10 2.4 369 0.6 4 I.I 

Oil sccd pmduclS and by-prod ucts 97 7 .6 4 4 .1 51 0.4 2 3.9 

Cereal grai ns, ccn;al gr:lin products and by- 624 19.8 87 13.9 446 5.7 9 2.0 
prod ucts 

Complete feeding stuffs for young anima ls- 498 I LS 49 9 .8 367 9.3 II 3 .0 
meals 

Complcll: focding stuffs for adult unimals- 43 1 16.3 34 7.9 425 8.8 9 2.1 
mea ls 

Complete feeding stuffs - pdkts 376 4.6 17 4 .5 289 0 .9 1.7 

TOGETH ER 2442 10.7 201 8.2 1947 4.3 40 2.1 

The hygienic quality of feedstuffs for poultry 
Among samples of feed for poultry (Table 5) 1,3% samples (out of 796 examined) 

contained too many mesophilic aerobic bacteria, 4,8% samples (out of 882 examined) 
contained too many mould spores and 1, 1 % samples (out of 706 examined) were too heavily 
contaminated with yeast. 

fn comparison to the early inspections, the hygienic quality of feeds and feedstuffs 
has been significantly improved. The reason is probably in using better straight feeding 
stuffs, specially corn , for feed mixtures production in our country and also in the recognition, 
that high quality feeds enab les high production and appropriate animal health condition. 

Table 5: The contamination of complete feeding stuffs for poultry with mesophilic 
aerobic bacteria, moulds and yeasts in Slovenia in the period 1993 - 1997 

FL-ctlstnlls i\'h: .~ophific acrohh: bacteria Moultls Ycash 

Number o f 'X,of Number of %of Number of %of 

cx:miined 1000/g unsuitabl examined 1000/g u11s11iLabl examined 1000/g un suitabl 

samples e samples sam ples cs ;imples smnplcs c samp\cs 

Complete feeding stuffs fo r 259 1432 2.3 303 10.7 7.6 237 7.1 1.7 
young an im als - meals 

Complete feedin g stu ffs for 221 617 0.5 264 3 .9 3.4 251 0.8 0.4 
you ng animals · pellets 

Co mplete feeding stuffs fo r adult 169 1376 1.2 198 15.3 3.5 143 8.6 1.4 
nnimnls ·meals 

Complete feeding stuffs for adult 147 7 19 0.7 11 7 6.2 2.7 75 1.0 1.3 
ani mals - pel lets 

TOGETHER 7'!6 1355 1.3 882 11.9 4.8 706 5.4 I.I 
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KOHTAMMHAUMJA HA AHMMAJIHMTE XPAHMBA CO f AlilI lI 
liAKTEPMM BO CJIOBEHMJA 

AHTOH BettrywT 

BeTep1rnapeH cpaKynTeT, Jby6Jbatta, Cnosem1ja 

Bo nepttOAOT OA 1993-1997 ja 11cm1TysasMe KOHTaM111rnu,11jaTa Ha xpa1111sa 3a 
caJIMOHeJJa KJIOCTPHAl111 11 Apyr11 rraToreHH 6aKTep1111, Me30tj:JHJJHl1 aepo6Hl1 6aKTep1111, 
MYBJIH 11 KBaCIHil..1,11. Hcrr11TaH11 ce 2442 MOCTptt OA KOH 8,2% 6ea HerOAHl1 3a 11crr11Tysa1.i,e 
nopaAH Bl1COKa KOllTaMl1Hau,11ja co ra611, 2,1 % MOCTp11 ( OA 1947 l1CI111TaH11) HMaa rrpeMHOry 
cnop11 Ha KIJaCllHl..1,1111 1,8% MOCTp11 (or~ 159111crr11Ta1m) 6ea HerOAHH 3a HCI1HTYl3al·be rropaA11 
BHCOKaTa KOllTaMHHau,11ja co Me30tj:JHJJHl1 aepotj:J11J11111 6aKTep1111. CaJJMOHem16ewe1rnjAeHa 
BO 1,9% MOCTptt (OJ~ 2005 11cnwra1111) , 3,1 % MOCTpH ( OA 351 11cn11Ta 1111) 11Maa rrpeMHOry 
KJIOCTPHA11H 11 5,5 % MOCTpH ( OA 55 11crr11TaH11) COAp)l(ea Apyr11 rraToreHtt 6aKTep11u. 

OA 796 MOCTpH Ha KOMITJleTHH KpMHH CMeCKH 3a )1(11Bl1Ha HCITHTaHH Ha Me3otj:J1unm 
aepo61rn 6aKTep1111, 10 (1 ,3%) HMaa MHory 6aKTep1111, 42 ( 4.8%) MOCTpH ( OA 882 11crr11TaH11) 
6ea HefOAHl1 nopaAH Bl1COKa KOHTaM11Hau,11ja co ra61111 8 (1.1 % ) MOCTp11 ( OA 706 11CI111T3H11) 
6ea HefOAHH nopaAH BHCOKa KOHTaMHHau,11ja co KBaCHHU,11. OA acrreKT Ha MHKpo611onow­
KaTa 11crrpaBHOCT, rreneT11pa1rnTa xpa1rn 3a )1(11BHHa e rroKBaJ111TeTHa OA HerreneT11paHaTa. 


