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SUMMARY 

The combined e./Ject of pH medium (lO% aqueous 
solution of molasses) and incubation temperature in the 
expression of fermentation capacity and jlocculation of 12 
strains of Saccharomyces stored at the lv/icoteca-URlv/were 
studied. Of these , 11 strains belong to S. cerevisiae and 
1 to S. kluyveri. They were tested at pH 4,5 and 5 and 
incubation temperaturesof 28°e ± l oe (room temperature), 
25°e and 37°C. Al! the strainsfermented in media with both 
pH rates and in the 3 temperature of incubation. However 
period of fermentation and jlocculation varied according to 
different pH and temperature. 

INTRODUCTION 

Biotechnology has used yeasts in the industrial pro­
ces ses of alcoholic fermentation on account of the high 
productivity and output rates of such microorganisms ( 3, 6, 
13, 21 , 25) . 

Various factors may act on the fermentation and 
flocculation ofyeasts. They come under three groups: physi­
cal fáctors (temperature, agitation) ( 5, 8, 16, 18, 20, 26,27, 
30, 33, 34, 35), chemical factors (pH, chemical compounds) 
(1 , 2,7, 8, 9,12, 19, 24, 28, 29, 31, 32) and biological factors 
(yeast strain, cell concentration) (4, 7, 10, 17, 22, 25). 

Sugarcane molasses are an excellent raw material for 
the fermentation industries since they offer a vast energetic 
source of nutrition (water, sugar, nitrogenous compounds and 
others) to the microorganisms responsible for fermentation 
processes (13 , 17, 23). 

Than.ks to the importance of yeasts for industry as 
regards the capacity of fermentation and flocculation this 
paper deals about the combined effect of the pH of the culture 
medium (a 10% molasses aqueous solution) and incubation 

RESUMEN 

Se determinó el efecto conjunto del pH del medio de 
cultivo (solución acuosa al1 0% de melaza) y de la temperatura 
de incubacion, en la expresión de la capacidad de fen/lentación 
y jloculación de 12 cepas de Saccharomyces conservadas en 
la lv/icoteca-URM. De estas, 11 pertenecen a S. cere~'isiae y 
1 aS. kluyveri. Se utilizaron 2 valores de pH (4,5 Y 5) Y 3 
temperaturas: 28°e ± loe (temperatura ambiente), 25°e y 
37°C. Todas las cepas fermentaron en los dos pH y a las tres 
temperaturas, variando en relación al período defen/lentación. 
Sin embargo.los períodos de jloculación y fermentación 
mostraron variación frente a ambos parámetros. 

temperature, as expressed in the fermentation and flocculation 
capacity of strains of Saccharomyces sto red at the Myco­
theca of the Department of Mycology, Center of Biological 
Sciences, at Federal University ofPernambuco, registered at 
the Cornmonwealth Mycological Institute (ICMl) as URM. 

MATERIAL AND METHODS 

a) Strains of Saccharomyces. From the stock kept in 
mineral oil, a total 12 strains were supplied by the Mycotheca­
URM as follows: llof S. cerevisiae Hansen (1337, 1338, 
1460, 1807, 1820, 2624, 2658, 2659,2689, 2690, and 2716) 
and 10f S. kluyveri Phaff Muller & Shifrine (1814), which 
were reviewed taxonomically according to the methods 
indicated in the general monographs (11 , 14, 15). 

b) Medium of culture for conscrvation and growth 
of strains. Sabouraud agar plus yeast extract (YE), final pH 
6.5, distributed in tubes. 

c) Molasses aqucous solution (10%). Once ready, 
this solution (IOg of molasses, 100 ml distilled water) was 
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Table l. 
Fermentation and flocculation of strains of Saccharomyces in 10% molasses 

aqueous solution with pH 4,5 in different incubation temperatures. 

INCUBA TION TEMPERA TURES 

STRAINS RT(28U C±IOCjI 25°C 1 37°c 

INCUBA TION PERIODS 

6h I 24h I JOh I m I 6h I 24h I JOh I 48h 1 6h J 24h 1 JOh 1 4Rh 

S. cerevisiae 133 7 

S. cerevisiae \3 38 

S. cerevisiae 1460 • o 

S. cerel'isiae 1807 

S. kll/yveri 1814 o [j o [ C! C] 

S. cerevisiae 1820 

S. cerel'isiae 2624 • iJ iJ • • • • fj 

S. cerel'isiae 2658 " ce r 

S. cerevisiae 2659 r:' 

S. cerevisiae 2689 o O o C: O O 

S. cere1'isiae 2690 Cj CJ r:; 

S. cerevisiae 2716 ... 

Table 2. 
Fermentation and flocculation of strains of SaccJwromyces in 10% molasses 

aqueous solution with pB 5 in different incubation temperatures. 

STRAINS 

s. cer:! .. isiae 1337 

S. cerevisiae 133 8 

S. cerevisiae 1460 

S. cerel,isiae 1 807 

S. k luyveri 1314 

S. cerevisiae 1820 

. S. cerel'isiae 2624 

S. cerevisiae 2658 

S. cerevisiae 2659 

S. cerevisiae 2689 

S. cerevisiae 2690 

S. cerevisiue 2716 

INCUBATION TEMPERATURES 

RT (280 C ± 1° Cj I 25° C 1 37° C 

INCUBA TION PERlO OS 

Gh I 24h I JOh I 4Hh I Gh I 24h I JOh 1 4RlIJ Gh J 24h 1 JOh J 48h 
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filtered twice through hydrophile cotton to reta in solid particles 
in suspension. Next, 2 mi were transferred to test tubes (12 )( 
'li2'0 'lli"m)i tfo'iéirwg.óüWrarí'~t1&eS f'T'R 30'- rihnY The'plf~'S'a¡\'d 
5 wegt~~a:r ¡¡¡SOlf''' 'JO'!' <. " igoloiU ;b o',·;ull1/ ... " ' ,'U:lll,rrn·jl ·,ih,rlfl'JI r. 

~rl l ni <"IM.b:i~at>P.t)JilJwJ: ª1Ymi t J.O,P , ?!iH?t; ·~.l.a.~~ ,Ah!< .¡.lO% 
molasses aqüoous'.s0hiltiO'Fl Wer(l\auto(i)lav~d,at" lrº,(,)?, GJh iM" r.ui>t1 
and left at room tempe~átü{e' tRT)'2'S1"t '('lf!11Q'E-yrfót n iliolli's 
~9,,~8P'~I?,~~~f1riMfrfHi(H¡"'111<""( . (lll~ f) .! ,h m ,}1 :l • . ;) .; ) .!1 " "'>1<! .Oé: 

d) Test offermentation and flocculation. The!Strqin.s 
of Saccharomyces were seeded in Sabouraud agar + 0.5 % 
'Y'E;;'¡\'ífd"ld:r a~ ;fab'irr rtemper'~tifi'e''fdr{ 4~V1{otlrs.l. slrsígeTi'Si'orts 
\Vff1\ 'tI (1)If!i'Br)i;Wffli';iigci ilmdí'l ¿Hr\Xih'(er'Wé~e\'p'?eí:i'¡rt~(I\a Wtí·tI\blli 

'1·1' - IH'? 
concentration adjusted to 104 cells/ml. Of that suspenslOll, 

º<1,·flll·(Wfl~:,t.{'f1I{\!if.~rl5!A ,w. "f4m.l rpf<~9~ I~Qo/.v<'n0lft6?tfu'mm~0~~ 
solution for each pH, held in test tubes with Duht<áIf. tQbes~ 
Incubation took place for 48 hours'at RT, 25° C and 37°C and 
re-a1i¡ri;gsl nl'ádéuá!t' 6 'lil 2!\! ,l¡I~q0rh á1l'dr'48"W.\! 1) . II~ --'¡:l'JO",, !?' .1.<. 

All the tesúPwet'e tila'clé'i(iJ.I ni~ne¡(& .I" I "¡ il,,rn"¡ f1¡ rl lr:o ,~~ 

I:,óna (r0(11) .1 .. . t!. .¡,,·¡i-llhT ; ,( .\ .1 ,¡¡¡lIha,,¡ !. ; .(1 . ~.l ,,,;'1 .l-t 
'(d I10i l¡¡I", ,,BESIlLT$IJANDJIDlS-GVSSION"ó,,cir¡'1IJ? 'lo 
~l fJJ In~C]rfl ~' !1I ~, ::n ib ' l ~b rllJ ~ n~·ú'('l'· .. n :l,IHlt [4,\\\ 'VÓYn,·\ ·¿~ ·j' ,.m~\,nlb·; t\?, 

All the strains tested'f¿Jíriirltea"rÍl Tt~~[i Ó%' ri{31~~se>? 
aJl!,l,~Q.4~ IS~1~JtQ!1) Wjtp)9Qtb,·Pk! A~ .c;mºlI ,~H~t. ~~rnp.\!'mMlf~S J~f 
R'ifi?i·i>;ó{b G»and·.,:Y.;;!\l,·.(¡j¡'. váTylngI,tn .f(lta{Íon,~o;lthe-, !per.iod"of. 

fermentation (Table land 2j!1 !o\:1~oholit ' 'f'6'jln~f¡mtl¡;rfib,ií¡¡~ 
identified thanks to the presence of CO

2 
in lhe Duhram tube 

and flocculation evidenced by the microseopic observation 
of flocs . With the strains of S. cerevisiae '1460, 2658, 2690, 
2716, fermentation started after' 6 hours of incubation at 37° 
e with both pH rates 4 .5 and 5.0. 

WithS. cerevisiae 1338, thisoccurred withpH4.5 and 
for 2659 and 1820 with pH5. With strains 2689, 1337,1338, 
1807 at 37° C in both pH tested, ferme t,tation occurred after 
24 h; with strain 2624, fermentation started af1er 30 h with pH 
4.5 and 48 h with pH 5. 

With strain 2624, pH 4.5 and RT, fermentation took 
place in 30 hours from start of experiment with an empty 
Duhran tube; at 25° C fermentation started after 48 hours. 
With pH 5.0 fermentation took place at 24 h al 25° C, 30 h 
at RT and at 48 h at 37° C. This suggests that pH 5.0 at 25° C 
is suitable for fermentation . 

With 25° C and RT, with both pH, strains 1460, 2658, 
2659, 2689, 2690, 2716, 1820, 1337, 1338, and 1807 of S. 
cerevisiae fermenled at 24 h. 

The strain 2624 at both pHs 4.5 and 5.0 was the only 
which flocculate at RT; flocculation also occurred at 25°C and 
37° C. 

With both pH tested strain 2659 and 2690 Ilocculated 
only at 37° C; S. cerevisiae 2689 and S. kluyveri 1814 
flocculated at 25° C and at 37° C. 

With pH 4.5 the strains 1460 and 2716 Ilocculated 
only at 25° C and 2658 only at 37° C. With pH 5.0 strains 2658 
and 2716 flocculated only at 25° C and at 37° C and not at RT. 

S. kluyveri ( 1814) with both pH tested, fermentation 
started at 24 h at 25° C and at 37° C, and at 30 h at RT. 

Strains of S. cerevi .... iae 1820, 1337, 1338 and 1807 did 
not flocculate at both pHs 4.5 and 5.0 at all temperatures . 

The findings in this paper show that according to the 
strain the pH arid temperature of incubation may act or not on 
tWb p'~eit\'F'Of'ferúq~~ta ti'q ri~rltl' lIo~tilad ofiIqt: ~asts!:'lfI tflé 
-1 ""I01~ i.l 1. h~i1CJ.q/·' tl.f>'r' IJ{)l ji";") ;" .nt" ' lfl l,,""nói1 {om;r!!-11Q'\ I I"I-lr.A'í~J(IO DII" 
case 01 sorne SualllS mgner eIll.l?~!fN!!'f~ g~ ¡fl ~,n~rI;~fu'W¡:t'l'~<6 
fermentation and flocculation. AIso no great variations cié-
'¡;mr~i itllj ~"'r~fl,p"~í.w .pjJ~tlin;¡~t,~,~e4i,J.MlpQC1.dqtiQ,lJ,Qt¡ t~ 
slí'aiflSlwiHl tb.e (tdi~F®t>J1IlI! .te8ted( ,o~ ni rlO i IB lfI',r¡r¡51 I oll"rl l ~ 120:>'{ 
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