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:A stractط The present work was designed in order to study the effect of
different carbon and nitrogen sources, vitamins and groth £actors
(Indoles and gibberellic acid) on lipase(s) production by the nitrogen
f1xing bacteria; A. chrooeoccun,R.sesban ,R.±uPii لأ ة 282. Results

 د ، ، د

showed that sucrose was the best carbon source for lipase(s) production
at 'concentration of 0.56 for ،A.chroococcu06ج .l-0.28 for both R.sesba!

 ، د«

Jupini 282. Potassiu nitrate was the best nitrogen source (in the٤ .ي
«

presence of yeast extract, 0.053) for All stralns. In addition, peptone
6 gelatin gave the highest l1paEe(s) yield for all the stralns, whereas,
KN0, covering the range o٤ 0.2-l0 g/L (in the absence of yeast extract)'
eaused remarkable reduction in lipases productivity as coipared wit tH
presence of yeast extract under the same proauction conditions. Additi{
of yeast extract to the production medium exerted a profound stimulator!
effect which xceeded ع many times that effect recorded by any of the
4ntroauced inairiaual vitamins. Gibberellic acid introduced at 350 p.p.
as stهi ulatory to 1lpase(a), although inferior to yeast extract 1n
caee o٤ A-chreoceccu, s1m±la to yeAst extract in €ase of R.sesbani an'د ، 

tلإw ce that effect of yeast etract in case of R.lppiNi, 282 under the
same productlon condit±ons.

 عز و$.

INTRODUCTION

Although microbial lipasels) in general recelved relatively high

attention in our lahoratory (Ammar, 1983; Ammar McDaniel ة  ج1984

Mrumar et al, 1984 & 1985 "a & h" Amar ج et al, 1986 ; ElKan Et a,
 د د، ، د

1985 a ,b ة 1986 and 1986a .(b ى yet very little is Rnown about lipasg

ElGamal ،٤ E1sheikh, 1989; ElGamal ٤ RaFfror nitrogen fixing bacteria

1989; Amar et al , 1990).
،
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In a preuious work (Anar et ,( ,ج1990 an investigation coicern-
٩

ipases جhroocgccu ه from the nitrogen Fixing bacteria (Azotobacterو ء ن د ذ ود ا 

RhizoBذ uو sesbani € R.1upii, 282 was carried out. In the presene},
 د د

work, lipase productivity from the same nitrogen fixing bacteria in٧

relatlon to arbon ث nitrogen ى sources, vitamnins, indoles gibberelIic ة

acid was undertaken.

MATERIALمS AND METRODS

9r9anismsUsed: The same three lipolytic nitrogen fixinو bacteria

previously invest1gated for some fActors affectinو their ability to

 إيد-

produce lipases (Amar et ( رلإج1990 vere used, They were
 لا

.R.±upini، hroococEum,Rhi ة282 zobium Eesban4ع ، ،

Azotobacteسس 

Media used: A) The basal mediu of

٧incent (1970) wvas modified to include the following constituents:

9s0,7»,0 وcae1 و 1٥ و ءucrose:٥٠6 وKNo,:1 وKH,20 ج0.257 و«.0.1
6h,0 ٦ Agar و10 Agar; aistilled water upto 1 L.

Productign medium:- It contained the same components of theد ي 

maintenance and growth medium with the adition of yeast extratt

at the level of 05 g/L and decreasing the concentration af sucrose

down to 0.l8 (Wلا/ ) as well as supplementing olive oil At the level

٥٤ 24 (٧/٧). pH was adiusted at 7.0.

Lipase.assaY: The tributyrin-cup plate clearin2و one(T.C.2)

o٤ BlWan et al (1977) was applied for assaying lipolytic produc­

tivit4es0ln this method : 0.2 8 (v/٧) of tributyrin was emulsified 6

supplemented with 28(w/v) agar for solidification; pH was adjusted

at 8.8 using Tris- Hcl buffer (hydroxyethyl amino methane-Hcl).

After ster1lization, egual amounts of assaying medium were dispensed
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١

into plates- Cups were MAde in each plate using sterile crk borer.

AstocR solution f pancreat1c 1ipase .(Merck) was .repared ح different

١١
 ­م

«

٣

concentrations of stock solution were prepared. 0.1 ml o4- eath.

concentration. as ة trenaferred" into each cup 6 the' clearing zones

ere determined after 6h 4ncubation at 30%C. By plctting l09s ofة 

enzyme concentrations (ug/ml) against mean d1ameters o٤ clearing

2ones (in ( د a standard curve could be constructed from which the

recorded enzye concentrations (ug/ml) corresponding to the mean

d4ameter of any clearing zone(mm) for each applied sample could be

detemmined.

Some Factors Affeetلإ ng 11pase(s ProdycEion:م 

]- ٤٤٤ect of both carbon sources & Sucrose concentration:،

A.chroococcهu ; R.sesفb nلأ and ±luPiN. ي 282 were alloved to
 ي د ،د ن

grow in a sugar free production Medium. Different sugars were

added separately 4nto the production Mediu at egulmolecular

amounts of the carbon found in 0.l8 sucrosa. In case of both

stareh and dextrine only 1 gثز . was added. In a further experiment

the organlsms were 'grown in sugar free praduction med±um, supple­

mented w1th different levels of Aucrose covering the rahge o٤

0.5-10 g/L. The pH was made at 7.0 & incubation was carried out

at 30c for 5 days. The bacterial filtrates of these strains vere

 في

deterined for thei.r lipolytic act1vities by applying T٠C.2 technigu

(ElWan et al,1977).
 ص

2- en sources and RNg. - د دoncentration3 ع

The three bacterial €trains were grown in the basal production

medium. Different nitrogen sources were added to the production

medium at an egulvalent nitrogen to that found in 0.068 KND, in

the basal medium. In addltion, the same organisms were allowed to
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grow in the production iedium free from any nitrogen source 6

yeast extract but supplementeA with KNo,at aseries of
concentrations ranging'from 0.2-10 g/L. Other conditions were
applied as mentioned before.

3) Effect £ ه yالtAnins,±ndoles,gibberellic acia .and aifferent
 د

The three organisms were grow in the basal production mediur

free from yeast extract. Various Vitamins, ndoles and gibberelli
٤:·

acid were added tc the production medium to replace the yeast

extract at the concentrationlb} 200 p.p.m. In addition, the same

organisns were grown in the basal Production medium free from

yeast extract but supplemented with GA, at a series of concentra'

ions covering the range of 50-450 p.p.m to replace yeast extract

pn was made at 7.0 & incubation was perfommeD at 30°c for 5 days

2reparatioN 9f ±he eeli ree ع Eulture  رtrAte ع1.

At the end of incubation period, the culture filtRate for eacl

bacterial strain uas centrifuged at 12,000 r.p.m. for 15 minutes  ة

4%c ٤ the obtained supernatant was passed through a G-5 sintered

glass funnel & then stored in a refrigerator After assayrg its

lipolytic activity according to Elwan et al (1977).
 د

Inoculum size: The three bacterial streir.- wc: allowcd ن to gr

1n the growth agar medium foY 5 da y sت at the c-c c٤ wh>-> thc bactv

grovth was harvested for each strain 5 suspended into a sterile

saline solution to obtain a stock bacterial - ٤'»spersi د ontainir
a·٠ ء6 definite number of cells about (5xl0 cells/ml}. 7nly ٣٠ne ml of

stock bacterial suspension of each strain was transferred into 20

o٤ the production medium dispensed into l00 ml conical flasks und

sterile conditions.
-287-
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Results & DiscuEsionب-« 

There is a growing interest in microbal lipases in a number

of old new ى applications. Lipases containing detergents heve been

known 6ince the introduction of enzye detergents in l9l4(Aunstrup,

1978), but the performance has not been satisfactory due to lcw

-٤3e

،،3

i

activities of lipases. There is a renewed 1nterest in lipases

containing detergents because with the usual laundering process,

fat 6tains are diff1cult to remove from some fabrics. mprowed

ptesoak preparations have been developed satlsfactory ة results were
« د

obtained by usLng 1ipase in comblnat4on with synthetic activators

such as naphtholene sulfonates (Stewart et .( [ج,1976 For the' purposeي ن 

of developing new detergent preparations it is beleived that introd-

ucing lipases from a relat1vely new wirgln source e.g nitrogen fixing

bacteria may solve prcblems in the future of laundering technology­

Accorainglly,ني ata in this vork are corplementary to that preriously

reported by Ammar e± al (1990) wrhich lay a 9reat stress.on theي 

factors affecting lipase(s) froM nitrogen fixing bacteria in

general obtaining ة a h1gh ylelds of l1pasets) capable of attacking

 :م ن
١.
 ا1'
H'
 ر}
١,

complex natural tr1glycerides as weLl as simple ones in particular.

Since Rnowledge of Carbon Dutrition is fundamental to An under­

stand1ng of the physiology of bacteria, much valuable work has

been done in this area , but the data teguited for confident

generalization are still lacking € much of our knowledge 1s

based on experiments wbich are open to. crit1cism on the ground

This might be true since most of theo٤ methad appl1ed.

available data are obtained £rom non nitrogen-fixing bactera, but

when it comes to the fact that such data are obtained from true,

1ipolytic H-fixers, the problem will bemore interesting. Therefore,
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there is a true need for more knowledge about the C-nutrition of lip-

olytic N-fixers. Thus, the effecLs of differert C-sources on the

1ipolytic productivity of N-fixers under invetigation were inves-

t1gated.

ReEults in able{l) showed that sucrose was the best carbon source

for lipase(s) production by 8.chroococcum ; R.sesbani and R.±upin3,282لا د 

followed by glucose, starch, lactose, mannitol, maltose,D(+)Xylose,

dextrineو D(+)mannose and L-arabinose for A.chroocDccum, dextrine,

mannitol, glucose, D(+)mannase, starch, lactose, L-arabinose, maltose

and D(+)xylose for R.sesbani and starch, mannitol, D{+)mannose,
 د

maltose, L-arabinose, dextrine 1actose, glucose and D{+)xylose by

R.±upini282, These resultsare in accordance with those reported by

Amuar 6 McDaniel (1979 Rl-Hoseiny ى1964)٤ (1986) wha found that

sucrose was th e bestي carbon source for lipases production. 0n the

other hand, data in Table (l) 5how that starch has a Moderate effect

on the production of lipases by A.chroococeum R.lupini ى 282. These

results a9ree to a certain etent with thase reported by ElWan et ،{ة

(1978 6 1986) who stated 'that addit1on of starch into the production

medium st mulated ذ lipases yiela by ThermeactinonYeeE vulAaris 6

Penic±1±un chrYSoaenUm._ Data in Table (2) indicated that increasinو 

sucrose concentration from {0.5-l0 g/) was accompanied by enhancement

in lipases yield up to 0٠58 (w/v) for 8.chroococcuM and 0.29 for both
 ا د

R.sesbaNi R.±upNi ة 282 beyona whlch an inhibition of lipases yield
 د ،

was recorded. It can be concluded fror these results that the stimul-

ation of lipases production by the addition of sucrose in the presence

of olive oil could be explained on the bases that lipases produced

belong to the inductive type.
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le (l) : Effect of different carbon sources eguivalent to thatه ة"ي 
:0crose on lipasets) proauction by A.chroococcugد م٤ "ههر ج »

R.sesbanis ana F.luPini 282
 #مع

14pase(s)» د٣ د Productivity (ug/ml}.
A. CHrogcoceuM R.sesban F.±uPin4282 غ

،
Carbon Sources

156.250 39.062 ية 156.250
312.500 78.125 312.50

1250.00 625.00 625.00
78.125 312.50 156.25

156.250 28:50 19.50
312.50 312.5٥ 78.125
156.2 312.50 312.50

39.062 156.25 312.50
39.06 39.06 312.50

156.25 39.06 312.50

Lactose
Starch
Sucrose
Dextrine
D{+)Xylose
Glucose
Mannitol
D(+)annose
L -Arabinoseم
Maitose

 :ا
 لا

١}

Table (2): Effeck o٤ varying concentrations af Euerose on lipase(s)
production by A.chroococcum; 8.sesbaNi and R.±upini 282.

 د ، د

،
Lipase(s) Proauctivity (ug/ml).

A.chroococcum، 2.sesbani R.lupini,  ن282

312.50 39.06 39.06
625.00 312.50 312.50

125٥ 312.5٥ 312.50
2500.00 156.250 156.25
625.00 156.25٥ 156.25

Sucrose conc.
 /و(٤)

 ر

،
,
٢٠١
،

 :ا
١:

٥.5
1.0
2.0
5.0

10.٥

with regard to the effeet of different amino acids on 11pases
Proauctian, results 1n Table {3) indicated.that R0,is Euperior to
all the anino aclds. applied. It was £ollowea by L-histidine,

L-ج thlonine, tryptophane, D.L-alanlna{2500 uو /l),- 1-glutamtc aitd ٤
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Table(3) Effect of supplying different amino acids at an
equivalent amourt of nitrogen to that of 6٠06٤ KN0و 
on lipase(s) productioa By A.cتh gcoccتu ; B.5esتلا n1،
ana £.±upiهi,282.

Nltrogen Sources Libase(s) Productivity (ug/m).
A.chroococcum R.sesbani R.lupini 282

 ، ، ن

 م·

KN0,(control) 5000.00 2500.00 2500.00

L-Histidine 2500.00 156.250 2500.00

L-Asparagine 312.500 78.125 625.00
L-Methionine 2500.00 39.062 39.062

L-Glutamic acid 625.00 156.25 19.500

Lر٧- aline 39.062 156.25 156.25

L-Arginine 625.000 312.50 312.50

Tryptophane 2500.0٥ 156.25 312.50

D=L±Threonine 312.5٥ 78.125 625.00

Glycine 78.125 156.25 39.06

D L ء ٠Tyrosine 78.125 .21 .و50 19.5٥

Isoleucine 78.125 1250.00 19.5٥

Dدلد Alanine 2500.00 312.50 2500.00

L ،Cystine 625.00 156.25 19.50

L-Arginine ٤ L- Cstine (625 ug/ml) ٤ Lasparagine D-L-threonine ة

(3l2.50 ug/ul) ,whereas glycine D- 1- tyrosine, isolueine and

Lم٧- aline were the least inducers for lipases production by

A.ehroocoeeum. In case of R.seshani, the remarkable effect of
 ي د ،د

hN0, as followed by 4soleucine, D.L.alanine,L-arginine, L-histidir
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1-glutamic aci&,-Ltaline, tryptophane; glycine, l=&ystine;

L-asparagine, D.L.threonine, L-atnionine and D.L tyrosineي@ننت }

[ "ePectively. ±a case o٤ R.2uرn1 262٠ PAta ±n naB1(3)  مe اo« ى

{ :hat both INo,, L,-hitidine ana D.L.alanine were the best nitrogen

sources for the production of lipases, followed by L-asparagire,

D.L. threon1ne, L-arginlne, tryptophane, L-valine, followed by

glycine, L-methionine, L-glutamic acid, D.L.tyrosine, isoleucine

 أ٠

٢

 و

 ة
}
٤

}

 إ

،

and L-cystine respectively. In view of the findings of other

investigators, 1ipase proEuction by PEeugorgnas 4±Egi (Nashif G
 د،

Nelson, 1953}.in glucose & citrate defined media was increased

materially by supplementaticn with L.leucine or a combination of

L .leucine, D.1-leucine .D.L ى valine. However, it seems that amino

acid which support growth lipase ة production in the absence o±

glا cose furnish C as well als Nreguired for cellular synthesis €
#

en%yne produotion, However,Alford ٤ Pierce(l96l) observed that

seudoIonas fzagi does nat produce any lipase in a mineral glucoseلا' 

medium, but ±n supplementation with arginine, glutaMic acid,

aspartic acid 6 lyslne doeE so in considerable amounts Thus
 مم عه، ء لا

it seems that the presenoe of amino acids in the growth medium

±6 necessary for the prodvction of lipase by PseuDomonas، However
 "ب،3

2.±±aوi demands glucose for the production of lipase in ى 1ts

ebsence no lipase is produced even in a medium containing the reguired

minerals 6 amino acids (Alford ,Pierce ى 1963). 0n the other hand,

Nadkarni (l97l) reported that 0٠2-0.4٩ e٤ glutamic acid ana 0.2-o.66

of tryptophane are suitable for maximum production of lipase.
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Concerning the role of oYganlc inorganic ة nitrogen sources

on lipases production by A.chroDcoccum., data in Table(4) indicated
،

that gelatin was the best organic souree followed by peptone in all

cases. Whereas, the inorganic niitrogen sources did nat fulfil the

reguirenents for 1ipases induction by all strains. KND, was the

best under all conditions. These results are ifferent from those -

reported by Ammar & McDaniel(1979 ٤ 1984); Thiobodean Nacy ة (1942)

who founa that some strains of 5.stearotherTophilus enicllUm ة2

OguefoTtii preferred ammon±im than ،nitrate ion for lipases

production. Such differences rould be attributea to difference

in the orgenisms used. 0n the other hand, the fact that KN0, s ذ

the best inorganic N-source for lipases production by the M-fixers

under investigation is similak to that recoRded by Amar t ع al  د(1984)

ith E.steaEethermoPhilus, s.98 .1ipase. However, 4he utilization ofب 

N0- rather than NH,+ may be-inteipreted by the fact that N-fixers in
3

general- prefer No.- rather than MH6م+ one may consider that N
3

No..- is the excellent source of N ٤or N- fixers. This might be
3

supported also by the fact that the 3 N-fixers unde± investigation

 لا
,

٨
4
١

٩

2
»

 م

exhibited reasonable growth as well as lipase production inthe basal

production Medium used at the begining of this work (Ammar et  ج٠.1

1990). Sinee the basal produetion medium contained only N0,- as

N-source sucrose as C-source ,this might suggest that the present

N-٤ixers are self sufficient for all vitamins ، can utilize nitrate  ة

sulphate as a souree of N٤ S respectively. Similar results were

reported by cooney & Emersont1965). Results in Table (5) indicated

that low lipases production occured in presence of KN0, at the

evels ٥f (0.2-105/L) when the proauction medium was free from yeast
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Yact. Additian of yeast extract into the production medium€.ا 

thoiE Kio, gave High lipases production by all the bacterial:.ذ 

strains as shown in Table(5) These ه results {able 5} reflect

the i.nnportance o٤ yeast extract for bovh lipase(s) production

5 well as bacterial growt. No doubt that yeast extract plays

ar important role in the gYowth subseguently ة lipase biosynthesis

!٦y most lipasEs producerE (Arima et al , 1972; ELwan et al 1977= ، ،

and 1978a &b ; • ANuar McDaniel ة ; 1979 ٤ 1984; Ammar, 1983). here-

fore, a trial was made to inveEtigate the role of vitamins,indoles 6

i6 on lipases production. Results in Table(6) showedغي ibberellicو 

that individual vitanins, .indoles and GA, were inferior to yeast

extract. however, Gibberellic acld wae similar to indiviaual vitAmins

as well as to the growth factors tested. Experiments on the effect

of different concentrations of gibberellic acid on lipases produ-

ction by theجthree bacterial strains (Table 7) sho that optimal

concentration for both A.chroDcoccun R.±uPiNi ة 282 was 350 ppmج ، ، 

and 300-350 p.p٠m. for R.sesbani . These resulte agree- to acertalnد د 

e:tent with that mentioned by El Gamal Rahal{l989) who faund that

gibberellic acid at a certain concentrations (l0 an8/or 20 p.p٠m.)

stimulated 1ipases product4vity y ط some stralns of R.iaPonألCum-
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Effect of orgAnic inorganic nitrogen sources
on 1ipase(s) produEtion by #.ghroocgccum ; R.sesbapi;·

 ي

ana R.1upini,282.
 اد

Table(4)

 بمهه
.pase(s) Productivity (u9/ml1ق± 

Tlitorgen Source A.chroococcum R.6esbani K.2uP3.r21 282

KN0,(contro1) 5000,00 2500.00 2500.00
Peptone. • 156.25 1250.00 625.00
Urea. 156:25 156.25 155.25
Gelstin 522.50 2500.00 2500.00
Sodium nitrite 39.06 9.750 39.06
Ammnonium molybdate 156.25 78.125 3%.06
Amonium nitrate 39.06 312.500 76.225

 ا

ECfect of potassium nitrate (in the absence of
yeast extract) on lipase(s) producation by A.chrooccccum;

 د ت

ani and R.±uP±n±, ، .يses إ282

Table(5)

R.sesbani،

0 .600 0.600
4.87 2.438
9.75 4.87

19.5٥ 9.75
3 .و06 19.50

19.50 4٠87
19.50 4.87
19.50 4.87

Lipase(s) Productivity (ug/ml)
INOconc.(g /L.} 1.  جد لا uلhrgococc ع

0.037
0.600
2.43٥
4٠87
4.87
2.438
2.438
2.438

0.٥(control)

0.2
0.5
1.٥
2.0
3.0
5.0

10٠٥

312.50625.002500.00
KN0,(0.16)+yeast
extract(0.058)

312.50312.50.

(east extract(0.05%لا 

+wO KN0, 2500.٥0
 ا،
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Table(6) EffeeE of different v±tخهa ns7 Indoles and GibbErellic acid
in absence of yeast extract n ة lipasets) prodyction by
A. ; uهhroococc ع R.seؤ bذ ni an R.±upiRi, ،282

 د ه د رد مي، في

}

3

,

 م

 ة
 ر

 ة>.

Lipase (s) Prodictivity (ug/ml).
Substance A.chroococcur ,Riesbani R.lupini 282

Ascorbic aeid : 156.2so 39.062Riboflavin ؟.1se.»s ه 312.59 ،,٩ 39.062 3 .و062
Folic acid 156:250 39،062 76.125
Thiamine-Hcl, i: s00.3 .لأ062 ق 78.125
Inositol 78.125 تت3 .خذ500 156.250
Nicot1nic acid 312.500 156.25 156.25
Pant:.othenic acld 3i2.500 78.125 3 .و062
Pyridoxine-Hcl 156.250 39.062 78.125-
Biotin 312.500 156.250 156.250
Indole propionic acid 156.250 39.062 78.125
Indole butyric acia 156.25 78.125 156.250
Gibberellic aغ id 156:250 156.250 156.250
east extract1250.00 لا 625.0٥ 312.50

Both) د Vitamn KeaEt ة
extract are absent) 9.75 4.825 2.438

Table(7) E٤£ect o£ different concentratlons of gibberelllc aicd 1n
absence of yeast extract on lipasets) production by
A.chroocoeeحu ; R. eEbN± ana R.±up1± 282.

 ا دي ا، ،

Gibberellie acid Lipase(s) Productivity tug/ml).
c٥ne٠(p٠p٠٥٠) A. chroococcum R. sesban4، R.1up4ni 282،

0 4.875 .و75 2.438
50 78.125 3 .و062  ذ9.062

10٥ 78.125 78.125 78.125
1s٥ 78.125 78.125 78.125
200 156.250 156.250 156.250
250 156.250 156.250 156.250
30٥ 312.50 625.00 312.50

35٥ م 625.000 625.00 625.00
٢ 40٥ 312.5٥ 312.50  م312.50

450 ة.: 312.50 312.50 312.50،٦

east extract1250 لا 625 312.50
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