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SUلا RY

2ECchErOMYceE s1 لإerv ع a فو مه thoeMotolarant. yeeAtة $.»

rou11 and DebgryOmYceA hensep11 were aerobicelly
 ا« «أ، ي، دا«»

And anEeroblcElly ow ع in proseruce of 1ncreaainE
c0ncentretions ء.• 2٤: of sodium chlorlde fom zero to l5%

(w/٧), ievels of both saturated and urseturated

fatty acies the حد yeast cells wre estimated usinE

l1.guid chromatoGaphy, Palmit1e and steericد aع 

acid ocnstitAted the major component of sAنt ureted

fet1y Acids nذ the threa test organi sns, Howeve±,

pelmnitoleic, 0le1c and elaidلإ c wers the ma1or c0mp­

onents of uneatureted iatty acldB.

Lo 11near correlntion was Toun between levels

of sodium chlorlde in the culture medum and lerel6
".

o4 either seturetea or unsaturated eeida :n th east لا

cells. Levels of total unaature4ed fayty Ecids vere

hi her ع in ae1ob1oally row cells 0f $.Touيالii and
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1thaF7thoseص. :rora ع anaerob1cally, a thouahت
the1ج levels %ere 1nd1ffeyent in S.ce±evi Aiae. Also,ء« ي 

levels of totel saturated fetty ec±cs ±n S. rouxi1لا ي د 

vere lower ther their lvels 1n both D. hAnsen1ذ and
 ء ي

$, cerevisise, ioveveI, level8 of unsaturuted fetty«ي ء 

aoids i were عoU11± ص رع higher than those of D,hensenii
 ء٠٠ د ا، ،

٥٤ S cerErlsiAe.
 د

INTRODU OTION

The lip1d compoEitioh of yeests 1s very reopon­

siva t٥ chanRas ±n the cherical and nHysicel r±operties

of the enviroament. WHte end R:'erlmen (l948) reported

-ncrease ±n the lipid content ،o1 SEcckiE29::yCes cereء مد ذ 

718iAe« followlnG the Grorrth in presence of scdiu%

chlorlda. Combs end Plsano (196 ( ة found thet 0n

increAAing the coneentrAtion 0f sodium chloride froR

2ero to 10, the l41:1& conten? as vell as levels o3

the. unssturated palm±toleic fetty a01d in 0AndidE

Ahoud et al (1%6l) founa thatلا .b1cee 1ncraasedيع 

levels of botk t6tal 11p1ds and phospholipide ±n

5. ±ouتx ±, PeberYOIYces heRsen±1 end ٤, Eerey1g1ge
 ، د« د«

doctoesa th ؟1 the 1ncrease 0f sodluI

chloride concentrAtion,
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The t ه1 ص٥ ths prenent tudy ه «as to aho» th٥ €ffect

o&1um ehl orldo on the levals of both s4turtod and٥٤ ه

un46ع uArgtad fetty e14٥ ء 4n the oemotolement 3e88tE

9، mur11 anA p. hnوو n11 coMparaon هد ith thoee 0f
 ي ، ن

S, c00r1s14g.
»،

w٨ERتALS Aل ،1عم aoDs

2ea50rrrntees
$4CcRhDBTCeg tad يد1«p1٥٥14٤٥ج 4roa • plههس  ء3 ه4

DebAAoRces hane±44 »aه٥ tes, 44lع a Fgopt4sn 44 م4

1a01at٥4 fran aampl٥ ه o4 nه Rgypt4a ehesse brns coRسoNly

oellsd .(M Ahم) Both 0rgaN1sm8 3aro 1aaletsd ndة 1dent1f1e4

by huhmou4 {19T8). erev .ي ج ,h08e٣٥r قلإ1 ووق 3es 4Aoletad 4mo»« » ،

Loeel pmduat o4ه ,mpl o2 comer1al conpresasd yoaat٥ ده

tha Egypt1دn " Staroh Rmoducts ndه Yeaot Co٠".

03o٣th Med1د 0ص 

Th٠ tas6 0rgan1aa٥ 7m gr» 4a 100 raot4ens تم1 - ه٤

onta4n4ng هodlu .ي ths &aa1rd eoneentmet4on ofه هu٤ &و

ehlor nd ,مة ه s4 هnمp م1ه o ه425 cpaa4ty ته Emleهn oyar l4Akي s.

3h lna004-yaa٥t م ع ·rtmet bmth or هd4 ة 0mbtxes ndم n4ndst1ll
(1974) wo» w٥4 4tb al4pht w&1£1et1عده . .I ٤ ممط the 2o1lorlng

compon1tion paptons,-0.3 .ع)0.59$) ye tmt,.100 ه3 ,luco٥ ع

(.pR ·0.2 تيم, فلةw0.05فS0,-7٠A ي0.(9م4٤1 م6.51
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S&1uدح chcide ٤ Adced es grem per cet (:/v\٠

i:owever, tHe 1inei rea&:rs of the weter ectivity of

the orrth' ع mediur; v:ere reesired uslnE A 5eckmen F:G-

±rline meEorde±, m delه SLT Eac!: rieAsurem ent s ا7

tel:en until the rec02der wes atable ±or 30 minuteE

t٥ one hour.

Inoculated ±lesis were shEken et 309C uinG A

r0tery sheke±. For anAerobic gro«h, howeve?' eech

flaak eseptioally rece1wed 10 mlof sterile pereffصذ 

0±l, end ncubateEذ (unshaken) at 30°0. The 1ncubation

per1od varied betreen 2-l5 days forreEchlng the

early stetioner; phEse of .±rovt ع his derended u;on
he,test و ى 0±gEnisi es well es the coneert±etion oi

sodium chlori.de.

rashirEo4eeAle:
After the prorer ±ncubEtion period, the yeEst

cells were hervested eLd weshed three t1mes u61ng

&ietilledwaten' by centrifvEet1cn et ب 2400 3.p.ا .

Extract1an ٥f L1n1ds

Free lipids were extracted fToح the yeast eell8

eccording to tRe method presented by Lettere (l968)

with ent ه14 rbdlficetions. Yeest cells were disintegrate'

by mecharical sheklnt »AtA gless beeds, end the broken
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cell preperaton wes extreoted wth netrel Erd
ac1e و:٥4 solvenا s es folzows: 20 ml porti0ns of 8C% (v/7)

equeous ethenol et 809C were Added to sa-pleg ،f broFer

cell8, eech c0rreBpondirg to 100-136 Tج dried :eas:

eellE. The alspension res EAintelned t 80C for

15 Tinutes, then filtered tkrouch Kaetnen Io. 44 pepe>.

2he extract toetker wtY otHe wo ethصnol wcslinEs

٣ere corbiRed, and the entioxident (BHT) wes added at

a finAl concetnetio= 0f 0,005%. SaapleA were then

Eto±ed at - 2C9C, The residue sArples nere renلe: لك

wnth 50 ml o£ 95% etenol-etbyl ether (l:l v/v) fo±

24 hre at 309C. The solvent phAse wes seperete@ by

filtret±on and added to the ethanol eRtract. The

realdue vaae ±eextrected twice with chl0±ofomTi, Bourdج 
c1ip±ds were ertracted aocordlng to Letters (l%66) by

nb3ect1ng the reAidue from ethanol-etEylether andم 
chlorofoدm traatments to dieestion 1n Acldic mliture'
(ehlorofomN-methanol-bydroehlor±e acلا d l24:65 : 1
(٦/٧/٧) ±a٤ 5 hrs. at 5090. 2The extract weA then1
neutrel12ed u61ng 2lr IE OH, TwM extrections were
done, the first 8es with 956 athanol-ethyletherl: 7
(٧/٧), and the second with cHlbrofora. Eech extrEction

rested fo٤ 24 hrE, Flnelly, al1 ertrecta were comblned

nd ه٠ the solvents we±e rcmoved 1n wecuuض 
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fepErat±oN of Ieutrel Lip±ds
 د»د،

The solvent pErtit1oY Eyster deserlbed by Geler,os

end iepoules (l962) wes sdoFted.

The lipid extrEcts &1ssclved nذ l5 ml 0f yetroleu ethe±

٣ere t±asfered to a seperatory 2unnel contElning ٦

45 ml o£ both petroleحu ether and 95% agueous ethAnol.

After ahak1ng and seperAtlon of leyers, the lover ltyer

wh1ch ontalns ه the phosphiipids ٢wes tranafe±ed to a Aecvr:}

funnel, The neutrel 11pds 1n the flrst funnel rere the:

ashed twice by shekirg rith l2 ml portionA of  لن
95%2 AgEous

±

ethEnol t٥ ensre coayliete sepErEtion 0f phospholipidE,

.@as 1±quid ckomstogrepHy

Analy s± ه 0f free fatty acide was doe wsinE ٤As-
11guid-chromEtography accord1nE to Lipsky et El (1%59)

 ن«

d Hunter a1id Roee (197i). All eeruples 0f neutrelصع 

lipids were enalyzeE usirg e RerkLn-Eler 9l0 GLC-type

.5lerce 1oniation deiectez' efter complete estrification

o٤ fetty acids. The fetty Acid-methylesters were sepe­

rEted on 2lG; Aiethylglycol edirete (DEGA) supported on

35-8C mesh chromosorb w, und packed 1n a Atalnlese eteel

column o±6 ±t 0.25 1nch.
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The (DEGA) Colurn vas ma±ntaned at 195o0 with

nitroGen 4low rete of 50 ml/mn and the detector At

195°0. All amples ±1rJeeted to the c nهlu ه ،(1،5 ul)

weze disEolved 1n l ul .imethylethe٤ة For Atat1s­

ticAl anelys1s 0f dAta, the peired-EAnple t-test ws

sed ecoiing ء to Camسpbell (1974).

RESLTS AND DISCUSSION

ablea 2, 2 and 3 repreaent lerels 0£ fatty؟ 

ac1d esters of the three test orgeniss, aerobleelly

and Aneerobically Erow1 1n the presence of increselng

concentrat1ona ٥f Eodiصu chloride. In case of Aero­

b1cally Groy eells o4 SacEheOmyces 2ouxl± be4مت tic،

ec1d (l6: 0) ard steez±c ec4d (l6: 0) were the mEjor

components of the Eeturated fetty ecidA, Fn anAer0-
b1cally,عrowmn celis, tRe fetty ecids N-nonol9:0)ة ),
caprle (10: o), undecanolc (ll: o) As woll ae pente-

decan01e (l5:0) p#act±celly diAappeAred. PBils atearle

acid d±aappeعa o±3} r م Beee ه o£ aoa1هد ehloride, Mhere .
paln1t1c ac1d (l6:0) beceme the mejor component ndف 1ts

1evels were a1en1flcantly h1&her than thoAe under

eerob±c cond1t1onB.
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Ia DebETyONyceg hAnsEr11 , 1evels of seer±e

acid in enAerobfcelly rovr1 ج ceils were hgher then

those Eror aenobiceliy, in contrest t pAliiic,

wyr1at4c (l4:0) and t11decEno1c (13:0), nce ه4 their

 مصير
d1ttorenee 1n the emoblcally ء n4 anemob1eAlly s ج3 ealls.

lavelA -ى did not Ahow any tEt±1At±eally Ncant هgل1

In 3, cereviEiae, lavels 0f the fEtty ec1d،

1eur±c (l2:0) 9"Aerob±celly eromm eelle %ere h1Eher
tHعNMthose aneerobicelly ,rormع oontrery t0 steEric

te ±ه#urasea بمهم +e٥tه٤ e. Rweve>, 1evelsد eء 
eeids d1d not a owط any slgnricant d1fference 1n ns

eerobically and Enserobically Grow cells. L bothص
$٠ rouxli and D, hensenii pelr1t1c ec1d conEtituted، ، د ء 

the maior component of Eeturated fatty aciR, rhle
c1dsء 

pa1ه t1ه an teAr4c ق ه Jere doninant 1n £. £erevisذee.

Peهl jلأ o1e1e (16:1), 01ee (8:1)  م »تهيد٣ سر ء ؤلاe dتend•.e و

(18:2) conAtituted the seturieA مر fettyagids 1i
tha three_teE" orgEnias,- ILevels of ole±EaeiA-ننr­
geroBieelly gor cells 5f $, ±oux14 rere iEHer theR

 »ير ا٠ اأند د

.،+.' the. .. سب -
ov cellBcontrary to levels ofمع neerob1cellyفرمي 

both pelnitoleic and elaidic. Levelsof ela1dic acid

we±e h4eher robi ر celly Coum cellsof D, henseni±
٣ ة

the in those Araeroblcally rormع End cortrery to the

rest of other Eoids. In , ي ceevisiEe, horever, leveis،
 ي.
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٥3 peلm1tolelo and oleic ac14s did mo4 how ص Any

d13ference ±n aarob1celly over anAerob±cally gr97

cells, Bunter and RoAe (197) founa thet lavelA

$.palmitoleic sc1d were higher then ole1c 1nه± 
٥erevislae wben the cells were row ع enAerobicElly

5 م

٣،

1 3

- م

 ته

Tبق 

6

at 30°c. the م1 e tتes= م tu ه ieve1' وة و - و ±ه مذةم
toleic were hlEher than ole1c 1n $. gEr ise قلأv ق (aero=٠ ، ،

uicelly .{ly ذenaerobiea ه٤ Horeyerةز vels bf oeذ e
ee±ab٥٤h S, roux i تsen لإث شحه .ز خفخ were ' ±A theث thenصد أ، د [

1evels 03 palmitolaic aid ietBer-thE- &elIetiere -rommع
aerobلا caiتلأ ،or-قe eerobieeiy:;'v - "" ٠٠٥٠٣٩٠ م٥٦ ر٠ و٣4٠ --.٤ ن٦ تF7.٦ -وتك؟

'-aت iicه،مءم ةمم##أأء ±ه خانة،، ة aفن ه سءةة 
1n the ne ,هاشة&ه مد1 eoiFeiat15&ه iت a:be' fouFa٦ ":"
between 'ieeTZ-ة r"±Be-&&ttyش خ oiaEi &n4 Eلd ± :c: en±raمnع :ei-٤٤٦
t±on, iowever, 2EieiB:8£ trtaeeen6±czad1d r23:.0):4R3- .:=  ك£±ذ
s,EeFvlslae eirbblcaly ة ،±ncreAaEdand Eaneereb;£A]?لا y403«,-,و 

&eoreAAe& 1n reApoases lt و مم .coneR4¥A31,9n, ،! .يىeh,5 ترود±لإع,،

1٤a ±evela d4ذ .not, .ahg%. aNy.s1gnببf1441م,.اجوع eren%$ 43+n-3ars
٥. haseRi4,,,±eveلإ e a, وت1}4 و لإبعص4 ولإجلهpa4. م4 ,,%$P%{% فر2 2

 "نم شب ،أا- :؟ -ث±•• ب ةنء٠ د ذ.ي ي ه"بأ لا

 مذ م،e جob بs تم٦3£.y %ي.A?5$٤ وي ±يجديج لإي4 {مج %#مي5, ور
?%%,ygs ;لإلإلإ ،،  م+اءجووجو هnA ي4 و%4.• ,:«يه٤ و4#%2

1n D. hAnsen11، Ins. gerev± ,e و1 ق Ho«&ver, iFsiةidrE
ygF iFsn34 دy si3 وz74F;4 +. ::.ir،:٤= ،5 .:-ججججتكت: .ي

±ncreased Aaroblcally end decreesed anAerbbieally w1th •
e52، ذ=يب±؟.ق o MoT± £ج4 ذ5 7FLsid
the ا«دود٨ي»دي increasEo± .lute"E6iEeiTiaTlof مم
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0obA And P1seno (l968) found thet vhen

Candide alb1cEns mea rom ع in presence 0£ aEm ta

10 $ sod4هu chlorde, 1evels 0± palm1toleic

ac1d increase@, whle leels 0f olaic eoid decreEsed

wlth the 1ncrease 0f solute concentret1cn

#t the presert study ,lerels 0f pelitoleic acid

A1Enf±cent inoreaEe 1n reeponAe to s0&1unع h5wedم 

chlorlde under aerobie and anEerob±c conditions, ievels

o± ola1c acid in S, .r0uxl± decreesed n cells  ي ،roaع

under elther ،condit1ons, althoughi they decreesed aeno-

G) celly م1 and 1ncreased aneeroblcelly 1n . ي gerevigige,د »

Howwever; 1tA levelE vere 1rd4fferent nذ D. heNsen± ٠ ء» د,

·Tw ٥enerAl ع proGesBeA 3or the fo±at1on 0f unse­

tureted fetty Aclds hAve been d4ecuesed by Erviin (1%73).

Introduetion of unsaturetion ±nto yeaEt fEtty Aclds

Eppaared t٥ beratrlotad ta oxyGan-depende±t deseturase

Ay AteA. Also,he postuleted the preaence of an AlternAte

anaerob1.c pathwaey 1or the 1ntroductlon 0f unseturat1.on,

in the praAent study levels o totEl-unsAfursted fatty
٢
Ac±ds wrere hgher 1n aerob1cAllygroM cells ٥4٤. rouxii

rom aneerob1 cally, Howeverع nsen13 thentHoeeم D, h٣٠,٠ د صم ج ي م فصم

tieir. levelA wer4ف nd4fferent 1n aeroblcally and aneero­
bleelly. grom eells 0٤ 8. gerev4Aiae، ض 

 من لسبيي د

}
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As a responss to i.rc±easig concentretion 03

eodiun chloride, levels of totAl satnrated fztty ac1ds

decreAsed in S, rouxii (eeob1celly or aneerobicAlly)، د ج 

al thougA tkey1ت rcreased inS, gerevisLee Erow under«

bo5h conditions. 0n the other hAnd, levls of unsA-

turated fatty ac1ds increesed in $. gurii ج (eerobilcelly
 د ،

or anaerobically) bui decreased in eerobically gror

5. cereyisiee and ±ncresAed under anaerobic ccndltions»، ٥

In D. hansenii, hoIever, levels 0f both totel seturated«د ت ن 

ratea هHo« $لإ{و}"%{جhy'5 ري 4etty =e44a a44 n٥4ن natu، عه 

dirfeence in aerobic%lly and Aneeroblcally gro &el]s

as a response to increesfrg concentration of sodium

chlor1de.

Jollow et al ,( و168) snd BulAer snd Rein1nl (1974),

foand that vAen balcer's yeest cells were grovm aneero­

bicalLy, the content 0± unssturated fAtty <cids decreesed.
In tbe present studبز , in aAencs ج o rodi v e}2ordي  ء ال=-١د :-قا؟ اذسة وما.اخف ج

2evels 0r to5El ursAtu±atsd fatty acids were hi ar:, ج iI:

serob±ceily .35:m cei .e ت ::57e2, on ±ncressin,; thte elt

ccNaenret1oT, He±r lavels decreaaed 1m the 4embleA11y

30m eells and incrsased in thو anaomblcElly cultireted cells,

Demal et al (1967) and Koh (1975) work±ng on the

Fatty acid coaposition o£ en obl±gete osmophilic mutant

o2' 5. 2ouxti, Taported tat tho chenges cf tae rAtios o£د ل، ةعة٦ «
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seturAted pelm1t4o and the unsetureted pelm4tole1c
،1d٠٠٠and htج&±e ه1 ceuae cl:ae5ة n tHe cell mebrsne٠

The 1ncraAse ±n the content of unaatureted fetty aolds

could also result i1ص ncreesing the flu±d1ty of the yeas

call memorAn. In the preaert studلإ , increesing the

concentrAtlor of sadium chloride daareased the lavels

٥f pAعl ltic Ard oleic in eerobically or anEeroblcally

grow cella 0f $. . شثoux ج however, levels af pelitol­

eic end elAidic Ae1ds 1ncrewsed ±n the eerob1cally ult1vetad ت

mmn eell6ع٠ naerb1cellyد nd deerEaaed 1n thaء 

Ganerally, levals of tatel 6Aturated fatty ac1ds

in aerobicelly and enaerobically Groma calla 0f 8.

rouzi1 ver lowe± than their corresyond3.ng levels laبي 

D. hAnsenii and 8. cereviAiae, where the1r levels did
 ه«د

not Ahov any differenca. Hovever, levels of t5tal

unsaturated fAtty acids in S. oux±4 ج were hEhdr then
 اد

those of D. hanaenذ i and 5. cerevisiee, where the1r
 د ، د

2ovals were indifferant.
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 مي: الاحاضالدهنية مستويات النموعلى ربية جاء.
 الخيرة قطريات بعض فى

 المقدم طه مهرشامه/ كثوره ه بحمود حن ابراهيم محمد/ دكتور
 الله خير حسن زينب/ والدتوره

 الشات كلهة مص عين جامعة
،

 النبات قم

 بخي
 د

 "ديهارييايسزهانسنى و ايزروكسى" "سكا الخميرة فطريات من كل نمت الدراسة هذه ى
-< يريي= لإ كلوريد من متزايدة تركيزات عتد مراعية ولا هائية ظروف تحت رفيى" "سكارا.ت

%٠١٥ و صغر بين تترا الصوديوم
 الدهنية حماض الا كمية الاكبرمن الحجج يكونان تياريك الا وحمر البالميتيك حمس ا فوجد

• ي والايديك بالميتاوليك الدهنية الاحاض آما الاختبار. تحك الخباث فى المشبعة

• الخلايا نى المشبعة غير الدهنيية اسارالاحلض فكانت
 روكى مكارسايز" من كل خلايا فى المشيمة غير الدهنية حماض الا ستمات أن وجد كما
 الظروف تحت ستاتها من اعلى كانت مواشيا النابه يهارييايسزهاننى" "د

 هراشا لا النامية وتلك الناسية الخلايا ى متونها فربين اى يلاحظ لم ولكن اللامائية،

 رسايزسيرقيى" سكا" خميرة في
 منخفضة رمايسزروكى" "سكا خميرة ى المشبعة الدهنية حماس الا ستهات ان إينا وجد كما

 ربايسمزسيرفيى سكا "و" نني ريجايزها "ديها خميرتى من كل ى نظاشرها عن
 اعلى ربايسزروكى" سكا" خميرة تى المشبعة غير هنية الد حاض الا مستويات ان وجد ولكن

"· رسايزسيرفيى "كا رسايسزهانني"و يا "د خميرتى من كل ى نظاعرها - ي ن


