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t:llnmg rrotoc..:ol with :.: highly sp~cil"ic DNA dyt! for the 
ysi.s of Lhc..: yc..:a.st cell cyck (CC) was developed. With this 

new protocol. it wa~ possibk to Jchicvc a considerahk 
imnrovemenl in the variation codTicic..:nts of the GO/G 1 and 
GifM pe:1ks and a ckar cut identificJtion o f the S phase. 
Furthermore, this apparent improvement allowed a· more 
ri!:!orous assessment of the dfects ol" henomyl and diclotiu:mid 
ll1- the CC Of the yeast, When COmpared. \.Vith the Staining 
protocol with propidium iodide. Changes in the cellular DNA 
content induced by the fungicides could also he estimated hy the 
introduction of an intemal .stand:.1rd in the samples for cdl cyder 
analysis. CC analysis of yeast samples incubated with bcnomyl 
revcakd a clear accumulation or cells in G2/M. proportional to 
Lhe conc~ntration of the fun!.!icide. On the mher hand, incubation 
with diclolluanid seems t~) have little or no dfect.s on the 
rel:ltive ci istriht.Hion or cd!.s in Lhe CC. However, w~ were :.th1e 
to detect slight changes in the cdlubr DNA content induced .hy 
the the pn.:.sence of this fungicide. 

* M;1rgarida Fortuna received a tdlo..,vship from INIA-PAMAF n" 
97.0Y_5520.9 (Ponugal). 
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ANSWER FROM THE YEASTS ZYGOSACCHAROMYCES BAJLII AND 
SACCHAROMYCES CEREVJSIAE TO TriE PRESENCE OF FUNGICIDES 
- BENOM:YL AND CLM"OXAMJL 

Rztio, I. M. C and Estevinho, M_L.F. 

Escol2 Superior Agraria de Braga.'1ya, Ap. 172. Qta de St.a. Apcl6nia, 5300 
Bragan~a. 

Someri.rr~es it was de:ected residues of fungicides in must. Tnese 
products cause a small inhibitory effect on fermentation.. Neverless, when 
applied 8 a 15 days before the harvest, ir could affect negatively the 
!er;;lentacon. 

In the present work the effects of benomyl and cimoxamil. in growth 
and cell viability of Zygosaccharomyces ba£/ii !SA 1307 and of a 
Sacdz.aromyces cerevisice isolated from a grape must at the Adega 
Cooperativa de Murr;:a, were studied. At pH 4.0 anci 26 °C, the presence of 
benornyl and cimoxamil., above a min:in:JUm inlubitory concem:ration (MIC) 
decreased the specific growth rate and rbe rma.l biom.as52 of both species, the 
reduction increasing with the concentration of the fungicide in the extra­
celiular medium. For both species and tbe two fungicici.es, when present at 
concentrations above the MIC value, the i.niubition kinerics was expressed by 
an exponential relatior.. Tne depe~den~ ofthe obse:ved eifccts in growth and 
fmal bi?massa of both species although qualiurively identical., was 
qua:1tiunively mfferem:. Actually, the value of the MIC of benornyl in Z .baiHi 
ISA 1307 was lower than in Sac::harc_>myces cereV':Siae. In ~. the values of 
t.~e. exponemia! inhibition· constants of growth for benomyl and cimox.amil 
were 1:righer in Z. bailii ISA !307. 

ln what concerns the cell viability, the effects of the two fungicides 
on :be specific death r:J.tes were srudied under isothermal conditions (25 oq 
anc pH 3.0. For both species and both fungicides, ce!iular rieath was 
expone:J.tially s~imubted i-'1 t~e presence of increasing extra-cellular fungicide 

bcilomy[ aad cimox.am.il in Z. baih i ISA i307 were lower tha..'1 in 
Saccha romyces cerevisiae. The results s:1ggested tha: Z. baiiii ISA 1307, 
cor:npar::~rivcly re Saccharomyces cerevisiae, is more resistant to ·benomyl and · 
cir.1oxarnil, :n i~s~ in what regards ceil viab!liry. 

Contract grant sponsor: INLA.-?A!vLA.F 97.09.5520.9 from Porrugal. 
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ESTUDO COMPARATIVO DO 
COMPORT AMENTO ENOLOGICO DE LEVEDURAS 

Cruz, M. F.; Bessa, J. A. ;Andrade, J. V.; Estevinho, M.L. 
Escola Superior Agraria, Ap. 172, 5300 Bragan9a, Portugal 

Actualmente e comum utilizar leveduras comerciais na 
fermenta9ao alco6lica por forma a garantir uma maior 
homogeneidade e urn melhor controlo, ano ap6s ano, de alguns 
parametros da fermenta9ao alco6lica dos mostos. 

Neste trabalho estudamos comparativamente, o 
comportamento enol6gico de leveduras secas activas (LSA) 
comerciais (Saccharomyces cerevisiae IOCR 9002 nos mostos 
tintos e Saccharomyces cerevisiae IOCB 2000 nos mostos 
brancos) e tambem deSaccharomyces cerevisiae isolada de 
mostos provenientes da Adega Cooperativa de Mur9a (ACM). 
Adicionalmente foi tambem estudado o comportamento da flora 
selvagem presente no mosto da ACM. Foram utilizadas duas 
castas brancas, duas castas tintas e rnistura de vanas castas. 0 
mosto branco foi colocado em garrafoes de vidro de 15 litros e o 
mosto tinto em cubas de rnicrovinifica9ao, em a9o inox, de 20 
lirros de capacidade. Em todos os csaos, coma testemunha, foi 
utilizado um garrafti.o ou uma cuba de rnicrovinifica9ao contendo 
mosto sem adi9ao de leveduras. 

No que diz respeito, aos valores obtidos para a densidade e 
para a temperatura de fermenta9ao observa~se que a inocula9ao 
quer corn LSA, quer corn leveduras isoladas de mostos da ACM, 
exerceu urn efeito positive no arranque da fermenra9ao. Por outro 
lado, nao se verificou urn efeito significativo da levedura nas 
caracteristicas fisico-quimicas estudadas nem na prova 
organoleptica. 

Os resultados· obtidos na sua globalidade, indicam que a 
inocula9a0 de leveduras nos mostos apesar de estimular 0 

arranque da fermenta9a0, nao e 0 principal n!sponsavel pelas 
caracteristicas peculiares e consequentemente pela tipicidade de 
urn vinhv. 
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