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ABSTRACT T e

. An investigation was carried
out to evaluate lipolytic activities
of three ansscogporcogenous yeaste viz.
Ihodoterule rubra, Cendide utilia,
C. guilliemondii end en ascosporogenocus
yeast Debaryomyceg hensenii, ILipase {s)
wes synthesized under the influence of
different incubation time, pH, tempere-
ture and triglycerides§. R. rubra rave
the highest level of enzyme effer g
deys at 30°C, on sugar - free pepione
Yeest extract-corn oil medium, of pH 4.

Both C. utilis end C. guilliermon-~
dii exhibited optimum condifions for
neximum lipase biogynthesls in presence
of olive and coconut oll regpectively.
Corn 0il induced enzyme bloaynthesis in
R. rubra, D. hAsnseniil, C. utilis end
C. guiliiermondii in preasence of 0.2%,
0.6%, 0.8 avd 13 respectively.

Hovever, the msccsporogenous yoasi
D. hongenii which wasg grawvm on the game
nedium showed optimum lipege blosynthe-
als at 20°C after 48 hours of growth.

LiTHODUQTICH

Recently, microbilal lipase (a) wilitnessed & tremen-
dous progress and development regarding their production
for industriel end clinical application, Production of

yoest extracellular lipese (s) is confined largely to

(29)
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ansgcosporogenous specieg,; perticulery members of the \

genus candide (Werner, 1960),

Among the active producers of extracelluler lipa !

se (g) that have been studied are fendida lipolytica

]
(Vickery, 1936), kycotorula lipolytica (Peters and Nelson, 4|

1948), C. ¢ylindrice (Yemede and Liachida, 1962), C, pars~
1ipolytica (Ote and Yemedse, 1966), C. humicole (Bours and
Mossel, 1969) and Torulopsis ernobii {Motai st al., 1966).
It 1s well known that production of lipese (s) by diffe-
rent microorgenisms is affected by many environmentel end

nutritione) requirements.

The present work shows the effect of temperaturs,
PH and different triglycerides on the biosynthesis of
lipase by three anascosporogenous yeasts, Bhodstorula

rubre, Candide utilig end 8. guilliernondii end the amaco-

porogenous yeanat Debaryomyces hansenii.

~ATDHIALS AD LETHODS

Teat_orgenisns:

Cendide utilis was kindly provided by the Depert-
ment of Licrobiel Chemimtry, Hetional Resecarch Centre,
Cairo, However, Riodotorula rubre {Domme), Lodder as
well as Candidg zuilliermondii (Cast.), Iengeron et guerra
had elready been isolated from apricot and pears regpecti-

vely end identified by iehmoud et gl., (1980). 4Alsgo,




— 2091 .

Deberyomyces hensenii was isclated from a semple of en

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

Growth mgdium:

The nutrient medium used throughout these inves-
tigations 1s constructed as follows (g/L): pﬁptane,_sﬁoi
Yeast extract, 5.0,‘§ﬁ2P04, 2.0, Mgséé, 7 H20, C.5, com
0il, 10 initiel pH 6.5.

Lipage agsay:

Iipase {8) in the growth filterates of the yesstd
under study were assayed by the tribuiyrin cup plate clear
zone technique (TCZ) ag described by Blwan et al., (1977},
devieed from the technique of Lawrence et gl., (1967).
Standard curve showing linesr relation between (Fulka AG,
Bucha 8@ pencreatic lipass) concentrations and mean cloa=
ring zone diametefs (mm) as determinsd by TCZ aesay at pR
8 and efter 24 hours incubation at 30°C wes used for 1i~
page aggay In growth fiitrates.

FTactors affecting lipese biosynthesis:

The organlams were grownm in 25 ml portions of the
liquid growth nutrient medium in 100 ml cepacity Erlenme-

yer flasks. The liquid nutrient medium was inoculsted
with the yeasts under study.
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Pour levels of incudation temperatures were tes-
ted pemely, 20, 25, 30 snd 35°C. The 4initiel pH of the

nutrient medium was adjusted in the range from 4 to 8.

The effect ol different triglycerides emd corn
0ll concentration on lipase (=) blosynthesis wes also 1n-
veptigated. Medium supplementsd with 1% of each of corm
oil, coconut oll, cotton seed 0il and olive oil at pH 6.5
were inoculated, incubeted at 30°C snd lipess engyme was

aosesged gfter 2,4 and 6 deya.

RESULTZ AND DISCUSSTON

Incubation femperature in relation to lipasa biogynthesigh

Table (1) represents the levels of lipame biosyn-

thesis by the orgenisms under study as they were growm at
20, ‘25, 30 and 35°C. From the results it 1s obvious that
26°G is the optimum tempereture for lipmse bilosynthegis
by D. hengspil through the iIncubaticn pericds, whome ths
meximum lipese yield (6.31C ur/ml) was atteined after 2

days incubation.

Opuimum temperature for lipase productlon by
B. zubra, ¢, utilis and C. guilliermondil was 30°C. No

lipolytic metivity was detected in case of &, guillier-
mondii after 4 or § days at 35°C. Thisg difference in

optimum temperature for lipase biosynthesis could be corrb=
lated with the optimum growth temperature for the different
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yoasts. Phaff et al. {1966) reported that D. hansenii
mliiply at or close 0°C and heve meximum growth tempe—
rature at 35°C, while G. utilis cen grow only at minimum
temperature of 5 - 10°C, Roae end BEvigon (1965). The
production of enzymes-are releted to the intarnal blosyn~-
thetle procesgses ingide the organiszm, theme processges are

quite complicated. _ - S

Previous investigations reveeled that s fixed
vericd of Incubetion could not be considered optimmm for
the production of an enzyme even by members of the game
genus or gpecles. Johnson end Snygg, (1974) cleimed that
lipase (s} production wes attalned efter 2 = 7 days incus
bation by the four lipolytic micrcorgenisms: cch X

copplg lipolytica, Micrococeusg cmseolyticus, Bacillug

licheniformg and Staphylscocecus sp. It 1s worthy to mon=

tion that the optimel tempereture for the production of
llpase (s) enzyme varled with different yeast stréins.

Thua, optimal iveubatilon tempereture of 33°C wnas recor—
ded for Torulopsig ermobii (Yoshidam et gl. 1968), 30°C

for Mycotoruls livolytics (Peters and Nelson, 1948),

€. paralipolytice (Ote and Yomada (1966) end Saccharomy-
copeis linolytigs (Johnson end Snyes, 1974).

Effect of pH on lipmge productivity:

Table (2) reprosents the lovels of lipese mcti-
vity et different pH ranges from 4 to 8 of the yeeeis

]
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under investigation. Maximun lipase (s) blosyntheals

wes attained at pH 4, followed by pH 7. Incubatlon time '
of 6 days at pH 8 was found inhibitory to lipase biosyn-
thesis by all the yeasts under test though this pE was
optimel for maximim enzyme ectivity (unpudlighed data). \
Lipolytic activity could not be detected aleo efter ©

days incudatlon st pH & or 7 by both C. utilipg and -
D. hengenli, Ssversl reports indicate different optimum

PH values for yeast lipese (z) optimm of pH 5 wes recor—
ded for Torulopalg armobii {Yoshida et el. 1968), pH %.B

for Torulopsis 8p. (Deseouwiy, 1976), pH 9.5 for Saccharo~ ]
mycopels lipolytica (Johnson and Snygg, 1974) and pH 4.5

for Mycotorula lipolvtica (Peters and Nelson, 1948). |

Effect of triglycerides on lipass (s) production: !

The effect of different ollz es induclve sube=

trates on the blosynthesis of lipase {s) by the yeasts

under study wes invastigetsd {Table 3}. OCne notiecad !
thet lipase encyms could be suzgested to be constitutivs

in case of both escosporogenous end anmscosporogenous

tegted yoasis. w

Corn oll induced lipolytlec activity in mll the
teptod yeasts., Olive oll retarded lipmss productivity

- L

in caes of C. guilliermondii and D, hansenii. ZIipass

productivity by D. hansenii was algo retarded in presende
of either coconut oll or cotton meed oil. Alge §. guils
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,lermondii failed to produce lipase when grown-on*GOfton
geed 0il throughout the tested period. Maximal induction
of lipase (a) production by R. rubra end/or D. hepsenil
were obtalned when cotton seed oil was used ag a subs-
trate. Both dlive 01l end cotton seed o}l-;ndunggwgaxi-
mel lipase produ;;ion in case of G, utllis, while C.
guilliesmondii produced meximum lipolytic activity enly

when grown on olive oil.

Table (4) represents lipase productivity by the
different yeasts in premence of different concentrations
of corn oil. Meximum lipase {(s) activity was detected
in presence of 0:2% corn oil by Re rubre, 0.6 ~ 1% by
D. hengenii end_C. gullliermondii end 0.6 = 0.&% by
C. utilis. It has been elreedy found that the preferen-
tigl oil and its optimum concentration varied groatly
swith oil etructure end type of microbe. Yoshlda gt al.
(1968) reported that the meximum lipase production by
Torulopsls emobii was at 0.2 ~ 0.6% (w/v) olive oil while
Dessovky, 1976 recorded 0.2 - 0.3% (w/v) corn oll for
Tornlopgls sp. The maximum production at 0.2 - 0.3% (w/+)
of corn oll for Toxulopgels sp.
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¢ Table (1)

Effect of {nenbation {emnerature on  Liproe {8) Produged by

ventilda , G.puilliermondif v Rerubra  end D.hansenii

Dntn Are exnreased ng vr/ml (ug lipnaa/one ml nall free fllteratea)

ﬂammu.ﬁonu Urgrnioms
Jeutilist C.guilliermondi1 R. rubra D. hapsenii
48 h. 96 h.(144 h. 48 h. [96 U, |144 h. 48 h. 96 h. |144 h. 43 h, 96 h, | 144 h.
20 °¢C 5.495 5.495 3.476 [2.570 3.467 2.951 | 3.467 3.15 2,951 6.310 3.467 3.981
25 °C 2.570 3.981 3,981 |1.905 2.239 2.239 | 3,467 3.911 [3.476 3.467 3.981 3.475
ﬂ 30 °¢ 5.971 5.R13 6€.344 [2.237 3.040 J.914 |4.677 5.044 [6.822 |4.677 3.467 3467
| _
35 °¢ 4,677 3.981 3467 | == —— ——— ha.mQQ ; 3.467 [2.951 3.4617 _ m.mqo; 2.239
TezzzmcslgsoTeesSz o -1 B T Y e R T L L T TRy =EETT=D !Hl"“!lf Tz=mTrmooT t=m= IIIIIFﬂ"l"“L
ERATS ST ras Tt o aEAzskEr=osgasNe stz o o =EuETTESr = EESTEIz=mrmoa = fEe=o==Toxw=o
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Sabie {2)

Zffect of pH on Lipase (a) proluced by C.urilis, C.guillicrmandii

. R. rubrn and D. hgnaenii

Natn are esavesad pa ur/ml {4 1ioese/one ml cell free filtrates)

LIimsTSsESsISSTaaESs BECS=SSC It uy
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1
1
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|
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li

pH . g —— e _Orpanisma

| _ G, utilie C,ruillizymondil R. rubre D.hanaenii

48 b |96 h. [144 K. |46 b | 96 h. [144 b |48 h. |96 h. |242 n. | 48 h. |96 he | 144 h.
g }[.7.586 | 7.586 |7.586 | 6.310 | 7.586 | 7.586 [6.310 |a.730 | 6.310 | 7.586 | 10.950 | 6.310
m m.mmpx Uthmﬂ U-hmq Q.mOh uuhmq hlmﬂﬂ N.mﬂo Ulbmﬂ bomdﬂ Wobmw U.hmﬂ Uohmﬂ
m w-bwm UJQQH ——— uch@ﬂ momﬂo - - U.mmH moUHo M.WWH u.umH beﬁﬂq ———
7 90499 | 5,495 | === | 7.506 | 1.677 2,970 | 7.€04 | 7.604 | 7.604 | 4.901 | 4.677
8 _ 4.677 | 3.981 | - ; 64310 | 3. 4067 ~-- ».mi_ 4.677 .......g 4.677 1 3.981 ———
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Table (1)

ufffect of differcnt wwuauw‘omﬁuamm on Lipase {a) produced by :

C. utilds , C.uilliormontdi , BR. rubra end D. Hansenii

Iron e exurasaed ne upd/ml (ur 1inase fome ml gell free filtrntes)

"
]
"
ir
]
]
1]
i
1
]
n
il
L]
n
"
n
[
|
|
|
1
1
I
I
I
|
|
i
i
A
I
)
)
t
1]
'
I
i
I
|
|
)

|__:.M;.mu.,..aru.:...._ ...;_.H.m..__::.wn_m |
C.utilis C,puilidfermonAdid R.rubrs D.hanpenidi

19 ha 96 h. {144 h.] 48 h. |96 h. 144 h.| 48 h. 96 h,. 144 h.[ 48 h. 96 h.| 144 h
| 1Corn Q1| 5.971 5.813 | 5.344 2,237 | 3.040 3.167 4,677 5.044 6.822 | 4.077 3.467| 3.981
w Cocoonut  011] 5.495 | 7.604 .‘._:mE 7.506 [7.546 | 3.901 | 2.570 | 3.467 | 4.677 | =-m 30981 | 3.981
oo:s,oﬁ&i. 7,004 | 7.604 | 7,604 | == | -aw [ --= | 4,677 [5.495 [ 5.129 | --- €.570 | 7.604
0lfve o"..._: .Tc..r.unn__a.nch | fal? - - .01 Se807 u.cmw Satfy -——— W91 3.467
RO 011 7.4004 .w.m_mm.; 8,730 | 2,23% |?2.570 2.570 j.93 §.310 6.310 | 2,470 5895 | 5.455
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Pable (4)

urfect of corn 'oil concentr-iion on lipese {o) produced by
C.utilis, C.millierrordii, R. ribré  snd D.hansenid

Letn art exnra.d d as wo/ml (0 1deo safone ml eell free filtrntos)
E - JEatTST S @LERaRkEl R SSSR 2p == == ~mrni= =y |.H“"HH"”H.HH.H“"H“.II"H—N.“HH"HH"“W“""“”PH"J
n1l ¢ e e m Crrrescad pad
7 Jaritilia C.ruilliernandii R.rubra D.hensenii
144 h. g6 h. 144 h, 96 h. 144 h. S6 h, 144 ha
0.2 3.981 3.4E7 , 2-981 5.495 7.604 2.570 1.467
- _
Q.d .98 2.570 L|_‘u_r 3.981 3.467 7.604 [ 2.951 3.c081
0.6 3.982 3.981 ﬁ 3.98] 3.467 3.981 3.467 3.981
0,8 3.981 3.981 ‘ 3.9861 3.467 J.981 3.407 3.981
' '
6.314 3.040 3.819 5.044 6.82¢ .w_x.:_._. 3.981
H -
5
;
_ f
|
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