




showed the highest increase in cell viabilit)' as compared 
to control and to other treatmenls and the maximum 
stimulation ",as obtained with 1% (Figure l A). Cultures 
treated after 8 h showed a cellular viability lower lhan 
previous treatment bul, higher than controlled and 
culLures treated after 16 and 24 h culture. Again, the maxi
mum stimulation was obtained with 1% Tween80 (Figure 
lB). cultures treated after IG h and 24 h did nol show a 
significant difference in cell viabilit)' as compared lo 
control culture (Figures I C and ID. respectivel)') . 

The exlracellular protease activity ",as detected in 
all cullure supernatant tested (Table 1). The T,,"een 80 
concentralion and addition time sho", innuence on the 
enzyme actiYily. The highest prolease aclivily was de lec
led in culLures lrealed al O time of growlh and lhe 
maximum aclivily \Vas delecled by using 1% Tween 80. 
According lo olher 8 h (beginning ofexponential growlh 
phase) showed a reduclion of enzyme aClivily as compared 
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lo previous lrealmenl bul, the prolease aclivity was higher 
lhan cultures lrealedafter 16 and 24 h and control. Culture 
trealmenls after 16 and 24 h did not show significant 
difference in proleaseaclivily as compared lo control. The 
highest prolease produclion \Vas delected in samples 
collecled after a 48 h culture in aH supernalanls tested. 

The cellular protease activity assayed showed that 
all culture samples had posilive enzyme aClivily which 
could be relaled lo cell viabilil)' and was according to aH 
Tween 80 concenlralions and addition time. 

DISCUSSION 

These experimenls show lhal Calldida 
lA 1055, exhibil prolease activily. ",hich is influenced by 
Tween 80 concenlralions and addilion time. These resulls 
are confinned by olher aulhors, \Vho sho",ed lhal sur
faclanls of Tween series have a beneficcial effect in 

Tahlc 1 - Extraccllular protcasc dctcctcd halo fonnation (mm) in supcrnatants CUltUI-CS of 
Candida lipo(l'tica 

Tween 80 addition ti me (h) 

O 8 16 24 

Samples Control 1 2 3 -1 5 1 2 3 .. 5 1 2 3 4 5 1 2 3 4 5 
(h) 

O O O O O O O O O O O O O O O O O O O O O O 

24 11,0 13,0 11 ,9 11 ,6 11 ,4 11.0 12.0 11.8 11 .5 11.2 11.0 11.8 11.3 11.0 11.0 11 .0 11.3 11.1 11 .1 11.0 11.0 

48 13,0 14,5 13,5 13,4 13,2 13,0 14,0 13,6 13,5 13,0 13,0 13,2 13,1 13,0 13,0 13,0 13,0 13,0 13,0 13,0 13,0 

72 9,5 11,0 10,0 9,7 9,5 9,5 10,5 10,0 9,6 9,5 9,5 9,7 9,6 9,5 9,5 9,5 9,7 9,5 9,5 9,5 9,5 

96 7.0 9,0 8,0 7,7 7,5 7,0 7,5 7,3 7,0 7,0 7,0 7,6 7,4 7,1 7,0 7,0 7,3 7,1 7,0 7,0 6,9 

Twcen 80 concc:!ntrations: 1 - 1 ex,; 2 - 0,5%; 3 - 0,2%; 4 - O,05'X,; 5 - 0 ,01 % . 

increasing the yields of several exlracellular enzymes 
",hen incIuded in culture l11edium (Reese & Maguire, 
1969; Jaggcr el al., 1985; Asther & Corrieu, 1987; Long 
& Knapp, 1991). The authorssuggesllhalsurfactantcffcct 
is on cell membrane permeability, bul lhe basis for it 
effecliveness is nol cIcar. 

Tween 20 and Tween 80 (Iauric Acid ane! Oleic 
Acid, respeclively) probably can supply fally acids lo thc 
microorganisms culLures growth and coule! facilitates the 
uptake of nutrients into cells \Vith the consequent 
stimuIation to growth (Marvin; 1959; Massuco et al. , 
1981 ; Jagger et al. , 1985). Howe"cr, thc study ofTween 80 
different conccntrations innucncc on growlh and prolease 
produclion by Ca/1dida lipo(l'tica have nol prcviously 

been reporled . 
The rcsults showcd lhat Twecn 80 addition time 

and conccnlralions in culLure medium inOuenced the 
enzyme produclion and growth of Ca/1dida lipo(vtica. 
Reese & Maguire (1969), demonslraled tha 0,0 I % Tween 
80 added lo culture medium gives lhe maximum stimulation 
ofenzyme produclion when incIuded at O time ofincuba
tion. These rcsulLs are according lo our experimenls but, 
1% Twcen 80 was necessal)' for maximum enzyme and 
growth slimulation in C.lipo(l'tica and later addition (8 h) 
slill uscful. This ,\'ork showed lhat Tween 80 irrfluence is 
according lo ils conccnlalion and grow1h phase of the 
m i croo rgan i sms. 

Il secllls reasobable to suggest that this surfaclant 
incrcase prolease produclion by C. lipo(l'tica and by other 
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microorganisms simply by increasing the extentof growth. 
It isnecessary lo veri(y if the enzyme activity in this 
specie could be related to infective power. 
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