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Patulin is inactivated by an aqueous extract  are responsible for the failure to detect this
of whole wheat bread at pH 5. The toxin in bread after prolonged incubation
detoxification of patulin by glutathione and  time.
cysteine suggests that sulfhydryl compounds

The carcinogenic mycotoxin patulin is inactivated by a variety of compounds
containing sulfhydryl (SH), e.g., glutathione (GSH) and cysteine (CSH) (1,2,3).
On the other hand, this reaction between patulin and enzymes with SH groups is
considered the cause for the extreme toxicity of patulin toward bacteria (4,5,6).

It was demonstrated that patulin is inactivated by SH compounds in various
foodstuffs, e.g., in meat (7,8) and in fruit juices and wheat flour (9). Bread
contains SH compounds (10,11) and may be contaminated with patulin (12,13),
mainly excreted by Penicillium expansum, which is a common spoilage fungus
on bread (14). Earlier observations (13) showed that the amount of the toxin
which is detectable by thin-layer chromatography decreases with increasing
incubation time of the inoculated bread. In view of the widespread occurrence of
P. expansum on bread, the possible inactivation of patulin by SH compounds in
bread was investigated.

MATERIALS AND METHODS

Preparation and Treatment of the Bread Extract

Whole wheat bread “Graham” (2 g) was ground in 10 ml distilled water (no
buffer was used) and the solution was filtered. To 1 ml of the filtrate, I m1 10 M
aqueous solution of patulin (F. A. Norstadt, Agricultural Research Service, Fort
Collins, Colo.) was added. The final pH was 5. Samples were stored at room
temperature (20°-22°C) in the dark and were analyzed immediately and every 2
days up to a period of 8 days.

Reaction of Patulin with SH Compounds

The 107 M solution of patulin (1 ml) was mixed with 1 ml of 1 uM solution of
CSH or GSH (Serva, Heidelberg, Germany). The pH value of all test solutions
was 5.

Determination of Patulin

Individual test solutions (2 ul) were spotted on a precoated silica gel sheet
(Polygram SIL N-HR; Macherey-Nagel and Co., Diiren, Germany). The
standard applied to the sheet was a solution of 0.1 mg patulinin 2 ml chloroform.
The spots were made visible by spraying with a saturated solution of o-
dianisidine in glacial acetic acid (15) and the concentration of patulin present in
the spots was calculated from a standard curve based on the fact that the square
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TABLE 1
Inactivation of Patulin by Glutathione,
Cysteine, and Extract of Whole Wheat Bread “Graham”

Incubation Patulin Recovered (in %) When Added to:
days Glutathione Cysteine Bread Extract
0 100 100 100
2 100 L 80
4 28 80 40
6 35 20 30
8 1 4 14

“Not analyzed.

root of the area of the spot is a linear function of the logarithm of the weight of
the toxin (16). All tests were made in duplicate.

RESULTS AND DISCUSSION

Table I summarizes the data for the reaction of patulin with the bread extract
as well as with CSH and GSH. It is evident that the SH compounds in the bread
extract—probably CSH and GSH themselves—inactivate patulin greatly. The
detoxification, however, is not complete and this might be partially due to the
low pH value. Several authors (7,9) found a stronger reaction of patulin with
thiol containing amino acids at higher pH values than at lower values. To
preserve the natural properties of the bread, the pH value was kept constant in
this study. Nevertheless, the data of Table I show a noticeable inactivation of
patulin.

The addition reaction of patulin with SH compounds takes place at the double
bond of the characteristic -CH=CH-CO- group (6). Hofmann et al. (7) have
proposed the following scheme:

0
// //0 OH

~ CSH or Hy
7Y *tesH R Y R

0] OH 0 OH 0] H
R=C-S-or G-S

The addition products of patulin with SH compounds are apparently nontoxic
.

The present study shows that SH compounds in bread inactivate patulin to a
considerable extent. This may explain the observation that this mycotoxin
cannot be detected in inoculated bread after a prolonged incubation time (13).
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