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EFFECT OF MODIFIED ATMOSPHERES ON MICROFLORA AND
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We investigatedthe possibility that California prunesstoredin modifiedatmospheres
(MAs) will tolerate higher water activity (a� ) levels than those required at normal
atmospheresand that the naturally occurring microfloral infection level on the prunes
may generatethe MAs that inhibit mold activity in airtight conditions. Dry pruneswere
moisturizedto a rangefrom 18% to 38% moisturecontent(m.c.) to acquiresamples
with 0.575 to 0.858a� . In unsealedconditionsat 35

�
C, therewas a level of naturally

occurringmicroorganisms(aerobicplatecount,yeastcountandmoldcount)thatgenerally
increasedabove 0.70 a� . However, incubatingthesesamplesin a sealedcontainerfor
35 daysat 35

�
C indicatedthat levelsof thenaturallyoccurringmicroorganismsremained

unchangedthroughoutthe rangeof wateractivities. Microfloral respirationasa function
of temperaturewas determinedby incubatingsimilarly moisturizedprune samplesat
25

�
, 30

�
and 35

�
C and then measuringthe declining O� concentrationsthrough time.

Resultsshowed that the higher both the water activity and the temperature,the more
intensethe O� consumptionby the product. A nearly linear relationshipwas observed
betweenO� depletionandtime. Anaerobicconditionswerereachedin lessthan2 days
at 25

�
C only at 0.858 a� , the highestwater activity tested. At higher temperatures,

anaerobicconditionswereachievedat
	

0.824a� . Theseresultsindicatethatunderaerobic
conditionsmicroorganismscanflourish on andcausedeteriorationof prunesif the water
activity of thefruit is above0.7(m.c.of 24.6%).However, undersealedconditions,prunes
cantoleratea higherwateractivity without microorganismgrowth or deteriorationof the
fruit.

EFFECTS OF PHOSPHINE ON THE DEVELOPMENT OF Aspergillusflavus
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The objective of this researchwas to investigatethe effect of phosphineon the
growth of Aspergillus flavusandaflatoxinproductionin maizestoredat differentmoisture
contents(m.c.). In this experimentsampleswerepreviously inoculatedwith an A. flavus
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toxigenicstrain.Theexperimentaldesignusedsurface-of-responsemethodologyto assess
the various effects of different m.c. (water activities from 0.85 to 0.98), phosphine
concentrations(from 0 to 4 g m ��
 ) and exposureperiods(from 1 to 15 days) to the
fumigant. Analysesof m.c., wateractivity, mycologicalcomposition,ergosterolcontent
and aflatoxinswere carried out on the samplessubjectedto the different treatments.
Previousresultshadshownthatastheexposuretimeincreased,morecompletecontrolof A.
flavuswasachieved.An increasein thephosphineexposureperiodis moreimportantthan
increasingtheconcentrationto achieve goodcontrolof A. flavusat lower wateractivities.
As m.c. increases,the increasein phosphineconcentrationsbecomesmore important.
Fusariumverticillioides seemsto be particularly tolerantof phosphinemainly underthe
high m.c. conditionswhich also favor its development.Sincethis speciesis a potential
fumonisinsproducer, more information is neededto aid in the formulation of practical
controlrecommendations.ThePenicillium speciestolerantto phosphinewerethosefound
mainly in freshlyharvestedmaize.It is encouragingthataflatoxinproductionwasseverely
affectedby phosphineevenat low concentrations.

Thepresentprojectwasfundedby FAPESP, theStatefundingbodyfor research.
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