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ABSTRACT L T

. An investigation was caryied
out to evaluate lipolytic activities
of three anssacogporogenous yeasts viz.
Rhodoterule rubra, Cendide utilia,
C. muilliemondii end en ascogporogenous
yeast Debaryomyces hensenii, Lipase (s)
was synthesized under the influence of
different incubation time, pH, tempere-
ture and triglycerided. R. rubra gave
the highest level of enzyme affer g
deys at 30°C, on sugar - free peptone
yeest extract-corn oil medium, of pH 4.

Both C. utilis and C. guilliermon-~
dii exhibited optimum conditions for
maximum lipase biosynthesis in presence
of olive and coconut oil resgpectively.
Corn 0il induced enzyme biosynthesis in
R, rubra, D. hensenii, C. utilig end
C. suiliiermondii in presence of 0.2%,
0.6, O.8% and 1% respectively.

Hovwever, the agccsporvgenous yoast
D. nonsenii which was grawvn on the seme
nedium showed opticnm lipese blosynthe-
als at 20°C after 48 hours of growth.

L TRODUCTION

Recently, microbimsl lipase (s) witnessed & tremen-
dous progress and development regarding their prodﬁction
for industriel amd clinical application, Production of

yeast extracelluler lipase (s) is confined lergely to

(29)




— fen |

ansgcosporogencus specles, perticulery members of the \

genus candide (Werner, 1960).

imong the amctive producers of extracelluler lipa !
g (g) that have been studied are Cendida lipolytica
(Vickery, 1936), kycotorula lipolytica (Peters and lielson, 4i
1948), C. cylindrice (Yemeda end lLiachida, 1962), C. pars~ |
1ipolytice (Ote end Yameda, 1966), C. humicole (Bours emd _
Moasel, 1969) and Torulopsis exrrobii (Motai et al., 1966).
It 18 wsll known that production of lipese (s) by diffe-

rent microorganisms is affected by many environuentel end

nutritional requirements,

The present work shows the effect of temperature,
pH and different $riglycerides on the biosynthesls of
lipase by three anascosporogenous yeasts, Rhodotorula
rubre, Cendide utilis aend €. guilliermondii and the aaco-

porogenous yeast Debaryomyces heansenii.

~<ATSRISLS AUD LETHODS

Tegt orgenisns:

Cendida utilis was kindly provided by the Depart-
ment of iicrobiel Chemistry, Hational Research Centre,
Cairo, However, Rhodotorula rubre {Domme), Lodder as
well as Candida juilliermondii (Cast.), Iengeron et guerra
hed elready been isolated from apricot and pears regpecti-

vely end identified by lehmoud et gl., (1980). Also,
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Deberyomyces hensenii was igolated from a saemple of en

Egyptien cheese brine called liesh, end identified by
Mehmoud (1978).

Growth medium:

The nutrient medium used throughout these inves-
tigatione is constructed as follows (g/L): pﬁptcne;-smo;
yeast extract, 5.0, KH,PO,, 2.0, I.IgS(;4, 7 Hy0, 0.5, com
0il, 10 initiel pH 6.5.

Lipage agsay:

Lipese (g) in the growth filterates of the yeeastd
under study were assayed by the tribuiyrin cup plate clear
zone technique (TCZ) as described by Elwen et gl., (1977},
devieed from the technique of Lavrence et al., (1967).
Standard curve showing linear relation between (Fulka AG,
Bucha 8@ pencreatic lipass) concentrations and mean clea-
ring zone diameters (mm) as determined by TCZ assay st pA
B8 and after 24 hours incubation at 30°C was used for 1i~
pese agsay in growth filtrates.

Factors effecting lipese biosynthesis:
The orgenlams were grown in 25 ml portions of the
liquid growth nutrient medium in 100 ml cepacity Erlenme=~

yer flasks. The liquid nutrient medium was inoculeted
with the yeasts under study.
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Four levels of incudation temperatures wore tea-
ted pemely, 20, 25, 30 snd 35°C. The initdigl pH of the

nutrient medium was adjusted in the range from 4 to B.

The effect of different triglycerides emd corn
01l concentration on lipase (s) blosynthesis wes nlso in-
vestigated. Medium supplemented with 1% of each of corn
oil, coconut oil, cotton seed 0il and olive oil at pH 6.5
were inoculated, incubated at 30°C end lipese engyme was

assesged gfter 2,4 and 6 deya.
RESULTS AND DISCUSSION
Incubation temperature in relation to lipage biosynthesisgt

Table (1) represents the levels of lipase biosyu-
thesis by the orgenisms under study as they were grom at
20, 25, 30 and 35°C. PFrom the results it is obvicus that
26°G is the optimum tempereture for lipase blosynthesis
by D. hangspii through the incubation periods, whore the
meximum lipese yield (6.310 ur/ml) was atteined after 2

days incubation.

Opuimum temperature for lipase production by

R. rubra, ¢, utilis and C. guilliermondii was 30°C. No

lipolytic activity was detected In case of G, gulllier-
nondii after 4 or 6 days et 35°C., This difference in
optimun temperaturs for lipase biogynthesis could be corrb=
lated with the optimum growih temperature for the different
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yoasts. Phaff et al. (1966) reported that D, hansenii
multiply at or close 0°C and have maximum growth tempe-
rature at 35°C, while Q. utilis can grow only at ﬁinimum
tempereture of 5 - 10°C, Rose end Evigon (1965). The
production of enzymes-are releted to the intermal bdlosyn~-
thetle processes ingide the organism, these processes are

quite complicated. P - o

ar

Previous investigations rovealed that a fixed
period of Incudation could not be considered optimum for
the production of an erzyme even by membera of the same
genus or speclea. Johnson end Snygg, (1974) cleimed that
lipagse (s) production was attalned after 2 - 7 days incum
bation by the four lipolytic microorgenisms: cch X
copplg lipolytica, Microsoccusg cmgeolyticus, Basillug
licheniformg and Staphylscoccug sp. It iz worthy to mon-
tion that the optimel tempereture for the production of
lipase {s) enzyme varied with different yeast strains,
Thus, optimal ircubation itempereture of 33°C wns recor—
ded for Torulopsig ermobii (Yoshida et gl. 1968), 30°C
for Mycotoruls livolytica (Peters and lelson, 1948),
£. parelipolytice (Ota and Yomada (1966) end Saccharomy-
copsis lipolyticeg (Johnson end 9nygsz, 1974).

Effect of pH on lipags productivity:

Table (2) reprosents the lovels of lipase acti-
vity at different pH ranges from 4 to 8 of the yeests
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under investigation. Haximum lipase (s) bilosynthesis

waa attained at pH 4, followed by pH 7. TIncubation time
of 6 deys &t pE 8 was founrd inhibitory to lipase biosyn-
thesis by all the yeasts under %est though this pE was
optimel for maximim enzyme ectivity (unpudlished data),
Lipolytic activity could not be detected also eftar 6
days incudatlon mt pH 6 or 7 by both £. utilig and

D+ hengenii, Several reports indicate different optimunm
pH values for yeast lipese (=) optimum of pH 5 was recor-
ded for Torulopsis armobii {Yoghids et sl. 1968), pH 5.8
for Torulopsls gp. (Dessouky, 1976}, pH 9.5 for Saccharo~
mycopeig lipolytica (Johnson opd Snygg, 1974) and pH 4.5
for Kycotoruls lipolytica (Peters and Nelson, 1948).

Effect of triglycerides on lipasz (s} productien:

The effect of different olls es inducive suba-

trates on the blosynthesis of lipaese (s) by the yeasts
under study wes investigeted (Table 3). Onz notiead
that lipase encyme could be suzgested to be consztitutivs
in case of both escogporogenous end enascosporogenous

tegted yeasis.

Corn oll induced lipolytic activity in all the
tested yoasts. O0live oll retarded lipass productivity
in caee of C. guilliermondii and D. hensenil. Idpasa

productivity by D. hansenii wes also retarded in presende
of elther coconut oll or cotton seed oil. Almzo C. guil=+

-
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slexmondii felled to produce lipese when grown on cotton
seed 0il throughout the tested period. HMaximal induction
of lipase (&) production by R. rubra end/or D. hapsenil
were obtained when cotton seed 01l was used as a subs-~
trate. Both dlive o1l end cotton seed q}l induced mexl-
mel lipase produ;;ion in ¢case of G, utilis, while C.
guilliermondii produced meximum lipolytic activity only

when grown on olive oil.

Table (4) represents lipase productivity by the
different yeasts in presence of different concentrations
of corn oil., Maximm lipase (s) activity wes detected
in pregence of 0:2% corn oil by Re. rubre, 0.6 - 1% by
D. hensenii end_C. guilliermondii end 0.6 = 0.&% by
C. utilis. It has been elready found that the preferen-
tigl oil end its optimum concentration varied greatly
with oil etructure end type of microbe., Yoshlda gt al.
(1968) reported that the meximum lipese production by
Torulopgis ermobil was at 0.2 - 0.6% (w/v) olive oil while
Dessouky, 1976 recorded 0.2 - 0.3% (w/v) com oll for
Torulopgls sp. The maximum production at 0.2 - 0.3% (w/*)
of corn 01l for Toxulopels sp.
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Babie {2)

Effect of pH on Lipose (a) produced by S.urilis, C.guillicrmondil

. R. rabrn and D. hmnaenii

Mitln nre esavesad na ur/ml {4y 1iuese/one ml cell free filtrates)

pH : e e _Orpanismsg

| _ G, utilie C.oruillizymoniii R rubra D.hnngenii

A8 he |6 h. |144 h. [46 L. | 96 . | 144 he |48 b, [96 h. 244 h. | 48 n. |96 h. | 144 n.
| © [.7.586 | 7.586 |7.586 [ 6.3I0 | 7.586 | 7.586 | 6.310 | 3.730 | 6,310 | 7.586 [ 10.950 | 6.310
5 2,951 -| 3.467 [3.467 | 7.604 [ 3.467 [ 4.677 | 2.570 | 3.467 | 4.677 | 5.495 | 3.467 | 3.467
6 5.495 | 3.981 | --- 3.467 | 2,570 | === 3.9681 | 6,310 | 2.951 | 3.981 | 4.897 -
7 90495 | 9.495 | --- | 7.5086 | 4.677 | 2,570 | 7.€04 | 7.604 | 7.604 [ %.9ol | 4.677
8 _ 4.677 | 3.981 | «== [ 6,310 | 3.4G7| ~-- | 4.677 b 4.677| == [ 4.077| 3.981 | ===

CSEC=RRDooToTIROELG; 2 A e e s - A - - - 2 TR N - T O S Y T 1T
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CExssacoEDpo = .

Table (J)

uffeet of different wu@;wwomﬁuamm on Lipase {a) produced by :

C. utilis , C.juildiormonidi , B. rubre end D. hansenid

I vy oy exarasded ne upr/ml (W 1laase fomr ml ocell free filtrentes)

Oremnismsg

Tripglvaeriien
C.utilis C.puiliiormondid R.rmubra D.hanasenii
19 ha 26 h. {144 h.]| 48 h. |96 h. 144 h,| 48 h. 96 h. 144 h.| 48 h. 96 hel 144 h
Corn 011 mom‘.NH momHu .mouhb Nl”\u.ﬂ U-Obo uonﬂ &lm.wsw WQO#A m.mmm AQO.QN.N Uuhm.w u.mmH
v
Cocaonut  O11[ %.495 | 7.604 [7.604 | 7.5086 17.546 | 3.901 | 2.%570 | 3.467 | 4.677 | === 3.4981 [ 3.981
LU0 (L0 7.004 | 7.608 | 7,604 | —=u | —em | --= | 4,677 [5.495 | 5.129 | --- 2.570 | 7.604
017 ve 0il1] 7.0 T.600 | 1.aue — ~——— 3.911 34067 B 1311 et Do JW9%1 | 3.467
}{0] 0Il1)| 7.404 q.mmm; 8.730 2.239 | 2,570 2.570 3.98 §.1310 G.310 | 2B 70 S.49% | 5.495




— 302 —

(4}

Table

) ufect of corn loil concentrotion on lipese () produced by
S.utilis, C.muijllierrmordii, K. rubra  end D.bensenid
|
Litn nr: exnra.a d as o/mt {0 11co sa/one rl cell free filtr-te
s==man s jrosuSrooLonaniEs mE SSTapoos o 22 .. TESIS ..HHHHH""U-HHHH“H“"HH—”“"HHHH““—:I""HHPU""_
nil o,usm......l..:-?-- Groead s
7% Jatitilla C.rnilliernondii R.ruhra D.hengenii
96 ha. 144 h. 96 h. 144 h. 96 h. 144 h, S6 h. 144 ha
0.2 4,677 | 3.981 3.4€7 , 3-98l 5.495 7.604 2.570 3.467
T
Ol 4.677 3.981 2.570 Hw 3.981 3.467 7.604 2.951 3.%81
]
0.6 7.566 3.981 3.981 & 3.981] 3.467 J.981 3.467 3.981
0.8 7604 3.981 3.9381 \ 3.981 3.467 J.981 3.4€7 3,981
. 7
5113 6.4 3.040 3,419 5.044 6.82¢ .w_x.:..w 3.981
[
4
;
’ ‘(
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