‘ OCHRATOXIN A PRODUCTION IN DRY SAUSAGE BY PENICILLIUM VERRUCOSUM VAR. CYCLOPIUM STRAINS
1) M, SKRINJAR and T. HORVAT-SKENDEROVIC
FaCUIt‘/ of Technology, University of Novi Sad, 21000 Novi Sad and D.D. 29, 24000 Subotica, Yugoslavia

SUMMARY

T '
'he Objective of present study was to examine the possibility of ochratoxin A (OA) production in ,tea sausage®, a type of dry

L . :
i *2Usage, by four P. verrucosum var. cyclopium strains.

% strains tested were isolated from the air in smoke-house and from the surface of a dry sausage. In preliminary
*Xperiments this fungal strains were analyzed on OA production in laboratory conditions growing on ground and sterile wheat
Wrains at 2g to 28°C for 20 days. In further experiments, the possibility of OA production in dry sausage during the ripening and

h
'tOrage periods by toxigenic P. verrucosum var. cyclopium strains were investigated.
‘ g

| After filing, sausage surface was inoculated with a suspension of fungal conidia (108/mL). Sausage was dipped into a spore
"USpension for 10 to 15 min, and than strained and smoked for 2 to 3 days. Mycotoxicological analysis were done on the 10th
" 20th day of the ripening and on the 10th and 15th day of the storage period. Experiments were carried out in meat
DVOCessing plant. All tests were done in triplicates. Determination of OA was performed by using a method according to Balzer
| ™al. (197g), which was slightly modified.

b
=%

i The féSults obtained indicated that dry sausage was a good substrate for fungal growth and for toxin production. All of the

| 'Unga| Strains tested produced OA already after ten days of the ripening (12.0 to 20.0 pg/kg). The highest concentration of OA

80.0 Ka/kg) was found at the end of ripening period synthesized by P. verrucosum var. cyclopium, strain L |1 14A.

NTRobUCTION

ne | The investigations which were carried out in Yugoslavia last few years, pointed to a high frequency of P. verrucosum var.
h QQOM It was found out that this Penicillium species was dominant in mycopopulations isolated from feed- and foodstuffs
(SKﬁlNJAR and ZAKULA, 1985; SKRINJAR et al,, 1992).

Since P. verrucosum var. cyclopium can produce toxic metabolites, such as ochratoxin A, citrinin, penicillic acid efc.
(SKRINJAH. 1985; PITT, 1987), it is classified as an undesirable fungus.

OCh'aTOXin A (OA), a nephrotoxic fungal secondary metabolite, is quite frequent in our country (PEPELINJAK and CVETNIC,
i 19, CVETNIC and PEPELJNJAK 1990: SKRINJAR, 1992, SKRINJAR et al, 1992). The appearance of endemic

ephropathy in humans in the Balkans is probably connected with the distribution of this toxin.

he aim of this study was: a) to isolate P. verrucosum var. cyclopium strains from raw materials used for dry sausage
Pr
Oduction, as well as from the air in meat processing plant, b) to test the possibility of OA production by some strains in

lab
Otatory conditions and ) to inoculate the sausage surface with toxic P. verrucosum var. cyclopium strains and to

in
Vestigate the possibility of OA production in dry sausages

MATERlALs AND METHODS

Iso|
ation_and determination of Penicillium verrucosum var. cyclopium strains. P. verrucosum var. cyclopium strains were

ISl
aled from the air in meat processing plant, smoke-house, ripening-house, store-house, from the surface of dry sausage

u
fing the ripening and storage periods and from additives used for dry sausage production.
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The moulds were isolated from the air by the method of the exposition of Petri dishes with sterile medium for 10 min, from e ‘:

sausage surface by the method of Svab and from additives by using the standard Koch's method. k

Sabouraud dextrose medium with streptomycin (0.01-0.02%) was used as an isolation medium. Incubation was carried out al

25°C for five to seven days. Determination of isolated mould strains was performed according to SAMSON et al. (1976).

Ochratoxin A production by P. verrucosum var. cyclopium strains growing on sterile crushed wheat. The possibility of 0A

production by 22 strains of P. verrucosum var. cyclopium isolated from various environments in meat plant was tested. For that i

purpose, ground and sterile wheat grains (50 g) were inoculated with 5 ml of fungal inoculum (108 conidia/ml). Sterilized Ee™
mayer flasks (500 ml) with the inoculated medium were incubated for 20 days at 26 to 28°C. During the second and third day of

cultivation 5 ml of destillated water was added into the medium.

Production of ochratoxin A by toxigenic P. verrucosum var. cyclopium strains in ea sausage®. In further experiments t )

[
possibility of OA production in ,tea sausage®, during the ripening and storage periods, by four ochratoxigenic P. verrucosum va:

cyclopium strains (L Il 14A, L I114E, L 22 and L 15) was investigated.
After filling, ,tea sausage® surface was inoculated with suspension of fungal conidia (106/ml). Sausage was dipped into a sporé
suspension for 10 to 15 min, and than strained and smoked for 2 to 3 days.

Mycotoxicological analysis were done after 10 and 20 days of the ripening and after 10 and 15 days of the storage period.

(1
All tests were done in triplicates.
Qualitative and quantitative determination of ochratoxin A. The method described by BALZER et al. was slightly modified and
used for the determination of OA as follows: 25 g of sample was mixed with 5 g of silica gel (0.08 mm) and 5 g of amh)/drous §
NazS04. The sample was extracted with 90 ml of acetonitrile and 10 ml of tap water, agitated with a mixer (3000 rpm) for 15 mif Plr
and then filtered. Filtrate (50 ml) was defatted with n-hexane (3x25 ml). Detection of OA was carried out by mm,myef“\e
chromatography (TLC). Concentrations of OA were determined visually. Data are presented as average values. Pure (C:;
OA from Asperaillus ochraceus was supplied by Fluka Biochemika 7411, Switzerland. On
RESULTS AND DISCUSSION !
A large number of P. verrucosum var. cyclopium was isolated from additives, used for .lea sausage“ production, from tne 6"(:‘:
sausage surface after filling, during the ripening and storage periods and from the air in meat processing plant, smoke-house' &
ripening-house and from the air in the store-house. iy
It was found out that eight P. verrucosum var. cyclopium strains (36%) produced OA growing on sterile crushed wheat fof 2 X
days. Concentrations were approximately the same and they were from 40.00 to 65.00 ug/kg. The highest concentration of #° zn(
toxin (65.00 ug/kg) was produced by P. verrucosum var. cyclopium . strain L |l 14A, isolated from the air in smoke-house. g\/(
In Table 1 the results of the investigations of the ability of OA production by four P. verrucosum var. cyclopium strains (L I S ba
L II'14E, L 22 and L 15) in ,tea sausage"“ are given. The results obtained indicated that .ea sausage‘ was a good mediu™ R Co:

fungal growth and for toxin production. All of the fungal strains tested produced OA, although at concentrations someWhE"t

lower than in crushed wheat. The highest concentration of OA (35.90 Hg/kg) was synthetized by P. verrucosum var:

cyclopium L Il 14A again. qj\
l
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he
Table 1. Ochratoxin A production by toxic P. verrucosum var. cyclopium strains growing on ,tea sausage" surface

Sausage Strain number Conc. of OA (pg/kg)
10th day of ripening LI 14A 20.00
), LII14E 12.00
L22 12.00
i L15 15.00
v
of 20th day of ripening L1 14A 50.00
L I114E 32.00
L22 28.25
L15 2425
e |
) 0 10th day of storage L 11 14A 21.10
L Il 14E 10.00
L22 20.20
g L15 10.00
15th day of storage LI14A 21.00
) L 1 14E 8.00
w L 22 15.00
Gk 3.00
d

i
Nce P. verrucosum var. cyclopium is one of the most widespread Penicillium species, the percentage of ochratoxigenic

Pe
i % strains, found in these experiments, is worriing. Especially, because it is known that P. verrucosum var. cyclopium

Ca
N Produce various toxic metabolites, other than ochratoxins, such as citrinin, cyclopiazonic and penicillic acid and penitrem A

1T, 1987,

Y Sausage constitutes a substrate in which toxin producing fungi, such as Asperdfillus and Penicillium spp., may develop.

In
our earlier investigations (SKRINJAR and HORVAT-SKENDEROVIC, 1989) Penicillium species were dominant in

A ycopopwattons isolated from dry sausages taken from the market. About 5.5% of sausage samples were contaminated with
8t concentration of 40.0 ug’kg. From OA-contaminated sausages P. verrucosum var. cyclopium , P. commune and P,

¢h

\r\%m the OA-producing moulds, were isolated from the same time

BIE and TACHE (1979) reported that during the first days of sausage fabrication, when the substrate moisture level was high

. hd the environmental conditions were favourable (temperature above 20°C, relative humidity 80-100%), OA was produced by
: = Lhraceys at concentrations from 80 to 120.0 pg/kg.

vV
i ~YETNIe and PEPELJNJAK (1990) found out that about 37% of strains of A ochraceus group, isolated from dry sausage,

¢
on and ham, collected from individual households in the nephropathic areas in Yugoslavia, produced OA under laboratory

Con
itions at concentrations between 0.07 and 240.0 ug/kg.

CONCLUS!ON

|
|
e
results obtained indicated that .tea sausage” was a good substrate for the growth of P, verrucosum var. cyclopium strains
Sst

& and for 0 production.

38th ICoMST  Clermont-Ferrand France 1992 833




All of the Penicillium strains investigated, produced OA after 10 days of the sausage ripening at concentrations from 12.0 f0 20.0

ug/kg. The highest concentration of this toxin (50.0 pug/kg) was detected at the end of ripening synthetized by P. verrucosum var. b

cyclopium L 1l 14A.

REFERENCES

BALZER |., BOGDANIC C., PEPELJINJAK S., 1978. Rapid thin layer chromatographic method for determination aflatoxin Bl
ochratoxin A and zearalenone in corn. J. Assoc. Off. Anal. Chem., 61, 584-585. {

CVETNIC Z., PEPELNJAK S., 1990. Ochratoxigenicity of Aspergillus ochraceus strains from nephropathic and non-nephropamic
areas in Yugoslavia. Mycopathologia, 110, 93-99.

LABIE Ch., TACHE S., 1979. Etude sur les conditions de production d ochratoxine a dans les saucissons secs. Bull. Acad. Vet
France, 52, 553-559.

PEPELNJAK S., CVETNIC Z., 1985. The mycotoxicological chain and contamination of food by ochratoxin A in the nephropaml
and non-nephropathic areas in Yugoslavia. Mycopathologia, 90, 147-153.

[ ]

v

Dy

81
Ve
b
a]
83
Pr

Dr

PITT J.I., 1987. Penicillium viridicatum, Penicillium verrucosum and production of ochratoxin A. Appl. Environm. Microbiol., 53,2 .

266-269. 1
SAMSONR.A., STOLK A.C., HADLOK R., 1978. ,Revision of the subsection Fasciculata of Penicillium and some allied speCieS‘“ T:
Studies in Mycology, No. 11, Centraalbureau voor Schimmelcultures, Baarn, 47 p.
SKRINJAR M., 1985. P. verrucosum Dierckx var. cyclopium (Westling) Samson, Stolk & Hadlok. Appearance in Edam cheesé |or
Feasibility of Ochratoxin A Production and Toxicity. Prehrambeno-tehnoloska revija, 23, 1-2, 35-38. o
gbéRINJAR M., 1992. Distribution of Ochratoxigenic Moulds and Ochratoxin A in Meat and Meat Products. Tehnologija mesé& . Lo
SKRINJAR M., ZAKULA R., 1985. Mycotoxins from Edam cheese and their toxicity. Mliekarstvo, 35, 5, 131-137. 1y,
SKRINJAR M., HORVAT-SKENDEROVIC T., 1989. Contamination of Dry Sausage with Molds, Aflatoxins, Ochratoxins ard It
Zearalenone. Tehnologija mesa, 2, 53-58.
Ny
SKRINJAR M., STUBBLEFIELD R.D,, VUJICIC I.F., 1992. Ochratoxigenic moulds and ochratoxin A in forages and grain feed® 1y,
Acta Vet. Hung. (in press). :
lml
"ne
dj ;
Lay
19¢
| 19¢
g
ﬁvgl
dj ¢
The
ey
f*ay
Imp
| Yoy
S
e,
0

834 38th ICoMST  Clermont-Ferrand France 1992






