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SUMMARY 

The i/~/luence {?/TlI'een 80, a non io/"ic lensoaclive 
agenl on exlracel/ular prolease prodllced by Ctllulida 
Iip()~l'tica 1I'as invesligalee!. 7'l7e //Iicroorganis//I 1I'as 
groll'n in a //Iediu//l conlaining difIeren l Sll/jaClanl 
concenlralions addee! lo culture al diflerenl inlerl'als ol 
groll'/!7. TIte addilion {~llhe sU/:faClanl on Ihe C. lipo(rtica 
cullure medium, resulled in a in crease (~l inlracel/ular 
and exlacel/ular prolease aCli\'ily as lI'el/ as in an 
increase in Ihe grOll'lh {?f'the .fimgi which cQuld be rela­
led lo T1I'een 80 concenlralion and ae!dilion Ii//le. 

INTRODUCTION 

Cal1didalipo~rtica is kno",n as a lipase-producing 
and h)'drocarbon-assimilaling yeasl. Several in\'esliga­
lors ha ve reporled that isolates o[ C. lip(}~J'tica are 
proteolytic but the exlent and magnitllde of proleolysis 
among strains of the specie ha ve no! been doculllenled 
and preliminar dala suggesl thallhis proleolylic aClivily is 
induciblc or repressed in the presence o[ glllcose ( Ahear 
et a1., 1968: Tobe et al., 1976: Meyers & Ahearn. 1977; 
Ogrydziaketal.J 977; Yamada &Ogrydziak, 1983 Lodder 
& Krieger van Rij, 198-1- ). 

Recently, interest in the pathogenesis o[ Cal1dida 
infeclion has led to studies on exlracellular proleases 
produced by some species oflhe genus, which are posilive 
[or prolease aClivily. The protease aClivily is rclaled lo 
invasi"e properlies and virulence of lhe Cal1dida genus 
CChakrabarli el al.. 199 I ). 

RESUMEN 

Se esludió la acción del TlI'een 80, agenle 
lensoaclivo no iónico, sobre la proleasa producida por 
Cal1didlllip(}~)'ticll. EI//Iicroorganismo.fite cullil'ado en 
medio de cullil'o conleniendo d!ferenles concenlracio­
nes del agente, el cual.fite introducido en el medio en' 
d!ferenles inlervalos de tie//lpo. La presencia del agente 
en el //Iedio de cultivo incremenló la actividad de la 
proleasa exlracelular e in/racelular y el crecimiento del 
hongo. Lose.fectos del agenle podrían estar relacionados 
con el lie//lpo de adición y lasconcenlracionesempleadas 
en el//ledio de cullivo. 

A grollp of suface-acli"e agenls, lhe Tweens (fatly 
acid eslers ofpolyoxyelhylene sorbilan) is currently being 
llsed to solubilize l11embrane proteins (Helenius & Sim-
0115. 1975; Tanford & Reynolds, 1974) and lo promote 
celllllar growth and enzyme produclions.when included in 
cullure media of several microorganisms supplying 
salurated and unsaturaled fally acids to organisms (Reese 
& Maguire, 1969: Jagger el al., 1985: Aslher & Corrieu, 
1987: Espinosa el al. , 1990; Okeke & Okolo, 1990). 

The presenl sludies \Vere underlaken to investigate 
in vilro of Tween gO can inOuence lhe exlracellular and 
intraccllular protease production by Candida Iipo(rtica. 

MATERJALS AND METHODS 

OrganisllI and Cultural Conditions 
Caildida lip()~l'tica lA 1055 ",as gro",n in Yeasl 

Mold l11eclilllll described by Cirigliano&Carman(l983), 
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over 96 h at 27° C on a reciprocal shaker (120 Hz). The 
surfactant, Tween 80 (Sigma, St. Louis, Mo), in 
concentrations of 0,01%, 0,05%,0,2%,0;5% and 1% 
was added to thé medium at intervals of O, 8,16 and 24 h 
during culture. These intervals corresponded to beginning 
of culture, beginning of exponential growth phase, 
intermediate growth phase, and end of exponential phase/ 
begining os stationary growth phase, respectively. 

Growth Estimation 
The cellular growth was determined by viable cell 

counts which were measured after a serial dilution in pH 
7,0 PBS buffer of culture samples collected at intervals of 
0, 8, 16, 24,48,72,96 h by plating on Yeast Mold Agar 
(YMA)medium (Cirigliano & Carman)983). The plate 
were prepared in triplicate and were incubated for 24 h at 
27°C. 

Enzyme Assay 
The proteaseactivity of Candida lipolytica wasdetermined 
by the method ofHankin & Anagnostakis (1975) modified 
by using YMA medium. The protease activity was tested 
by two methods. 

Extracellular Protease Activity 
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Samples of 3 mI of C. lipolytica cultures, both 
controlled and treated, were collected at intervals of O, 
24, 48,72 and 96 h of growth, andcentrifugated at 2000 
rpm for 10 min. The culture supernatants were tested for 
enzyme activity. Twenty microliters of samples were 
loaded in 2 mm diameter well in YMA-Gellatin plates. 
The pi ates were incubated for 24 h at 27° C. After tbis 
period, the precipitation zone around wells were measured. 
The plates were prepared in triplicate. 

Cellular Protease Activity 
Samples ofO, 1 mi of controIled and treated cultures, 

collected at intervals of O, 24, 48, 72 and 96 h of culture, 
were diluted in PBS buffer pH 7,0 and plated on YMA­
GeIlatin plates. The plates prepared in triplicate were 
incubated at 27° C for 24 h, after which the precipitation 
zone was measured. 

RESULTS 

The growth of Calldida lipolytica treated cul­
tures as determined by viable cell counts was influenced by 
Tween 80 according to its concentration and addition time 
(Figure 1). Cultures treated with Tween 80 at O time 
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Figure 1. Cell viability of Candida lipo(~,tica cultures treated with O.O~ %. ~ ), 0,05% ~), 0,2% (0),0,5% (o) 
and 1 % (.) Tween 80 at ° time of culture (A); .. fter 8 h (B); after 16-h .(C) and 24 h (D). Control (e ) 
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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 

E.fTecls o{ Iween 80 0n prolease - A. E. NasciJ/lenlo el al. 

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 lip()(~·tica 
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 acti,"it~, dctcctcd h~' 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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