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Background/Introduction 

In ''ha iland and other I,BCs alcehol disLilleries are 

beingsm-ia ll a (:lt.t.rO( 1aI I ovtali t.all(oo1IiLry. it is 

itme few local agro-irndu-;tiri(es whichconsidered as one , 

( mploymenl.ha!; ,.c.rolliic irmpacet. Ciri Lhe( c:ommunity in (Hif:; (ii 

and "Lt.iI l .i()Ll of I()cal mmaw m Lt"ri, ls, s;inre /5-l,(% of 

the ,r'ii( t. I (ome(':t. i:(riis I r(in raw urter a l . mi our own 

;n . Ii;t,.1,ti n anduA pe(1 ;(,onal ('i(i[nunicia(i w; htb o cal alcohol 

di:; lon in iurLu',ist urn an(d siut'lierri 'reais Where 

fr, ;h wto, i !; ; ,ii: ind brackish water in used in the 

t m'r ,n ion proce db; :;lowI y i dI elf 1.ciCflc.,'in1,-sh in' pi(a:( :;2. 

Lo( m ,any comp licat ions;i-; v'ed tuf-l by ,about, h ,alt. 'h is. is. d, ' 

irnt ( lt ,nc' (. 111ci ye S;l s;t'rin e mployed tosuii:h as the 

t. i0r w t i uli sodium c'h l(oride ie ; incl:uded,hi h :;,i t. (,1, 5:nrt ri 

ard t.t , hiqh ,ii t (ncirOnrit. I udci (f Lh1 bractkst'rap molasses 

l hi L fettA(t ofi whic ho re deLrimental to,rii hp (uu 


lotSrmei L vitl. iv'. 
 The irli bi t, iniLnq .f -C,. orn yeast 

qr'owtb. n#ihh! (itr f i (:irO(Jqtrl i sms present in t:.b" mash to 

ovn 

Ion i 

ur(iw ard rut fermentlt ion by 'ea-L, sine00 the main 

Masi:h is UnirPOSLO~eNed.
 

T(, :;()v,!! :; h probl(:m of A; l()ohol di sLil Ieri 0: improvo­

iient, rt stin in m .ishinq process to be halo­ofy;;.t eirploy 


to)l (:rin tl.yeast, . N icm pr is() ii me.tLhod. l' topla;tis fusion
 

t;(ehn i quo i s r ovI- I turiri i lU, inr construct. inq 'hybrids
 

in irid-stry, especially
of microbia l strains urrentiy used 


f(r yeastS. Athoulb tIhe concept and techniques are we] 1 known,
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hybridization of yeasts from the two distinct characteris­

tics of hal Loleran e and high ethanol producLion has not
 

yet been reporLed.
 

Pr(otopl,asL; funsion has proved 
to be a higqhly efficient 

procedu ri for accompl 1 i h i nq gene L ic recomb i nation in 

ini'roorgari I';rns, icl(1u(lin( yeasL. Scce.sfl ftusion has been 

reporLed in many ir.du-;lril Lari Us of yeas., for example, 

')y, ISpencerit a i . i 98(J) ol . if. ..y(._ di i;ktalt. i us, 

wh iih iplr)v(d t at i(;h hydro.lTysis i)1 I i ty. Wi ;on (L t] . 

19112) o ld i nid tiybr i JAr)Oct 1',h.ncuii iJi,(; a l liuv i ois and 

S, i (r fti ()in' wl'i 1(ili t (- uriilt. :; tif i( ri a',dIIIy cet.hanol.t. t.o 


Mohr- ;is id ma (-tilI( t i (d lFnor 1t o -1 Ion i Lra ­i ti , i(Ii 9)8 


t.QJhii ,i. I ii t.-t- 01 riifit .
 y .t vi' l:;t. 61h r, ui rod Laminis for­

r(rowi.h, wit i .'r-tuitt a:. '_. _. i sa;lt. serisiLive fungus 

,ird olti [iiitd a flyhr id witi (-i 'Iew 1 1 .a) M r NaCi iri( did riot; 

Jdtiui ,rov.iamin; f(nIr lir t. iLonirti. e. il. (1983) obtai ned 

li "t in"] pr,)ai, irlq n ' latt,.Iiflyb-f'rdt l'cIi ii:-; from ;i 

t O :iUll i t i rii (di !;. u. ev is i i isolaitt d iri lhi iand 

aid ii lintil:l i i I thiiric)l i igq - lifa Japar,pr-d ifiin In frorn 

Sllot olh roil. i:,i;t.,i ill i - : isosmoplhil ic yeast, 

l;l~i I y prvTiit in virinoi.:; kirids fiormernted food where 

high sai . '(o rit.rit ion; ire Ise ii t.he proe(:s<-s, s j.; i; 

";s .O'ki(!, fi I t(:. lIr(dofnli rimt. <Lrairs usual l y found i n 

Lth(!se pf-(Iit :.; irI . o coI)x i anriWti %toI er-itie 20-22 

salt. ( :oriisrit.rat.iori (Ie: anle( . 1978). however-, Lhe eff'j­

ci erie:y of alcohiol fe;nirill. ion by these strains is very low; 

S. rouxii vaiJ. fi olomf l ralbJ-is, for xarole. produced only 

1.9% at&rio inIthe presence of I8% NaCl and 3.2% wi thou t 
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salt (Onihi, 1963). Yamaqatai and Fujita (1970) isolated 

and id.ntLifi ed severa l stra ins of ha loLo(Ierant yeasts 

varied wi do ly beotween 0--22% NaGIK. Wi ckerrham ,and Burton 

(1960) r()portLed hcterotL lli, m in S. rouxii, ,and var'ious 

stra ins o" this species; are "it.fhlr diploid or" hiploid 

with oopos;itou ma t. t yi e sypo;.IHo.rottiha l i.m ainitybe useful 

pl ); e nut i n( dL .ir,ItIe in.; of op)pos iteo 

rmat i t! t.ype,:; by :orvent 0 1t id miothod. "lor i ar On i.h i (1 96" ) 

w.treo ::'jn1:s lii i nr b reed i no two, stoon ';sof 

for Lit pIM 0! M t s1tr 

s;.roux i i and
 

obtdiltlc (! .1 dploid1 hybid of hi (ff sdl.tl, rnoe ~ovht
 

(19h/ i nvu.stiLta Li ';d i- Jrnto (fri-ls n mash ardN. x mi U soy 

IlgA h(iilt.hii.; :;,e('ci 0- wa; ilv( i V-n in :oy:;idtn Ie mort.a-

Lion in T o[fiildrndt ,iasw:ll. A :i l t i l typ was'5 pr(­

o:; I f tmost sytltN 

wii i t.,iopo: ;iLf m, ti(J t.,i, w,:; i.o;n ldLed from or I y one 

domininfL in oL e ( fac(LnriQr in Bangkok, 

;am, I e i: ,tlidi - Mi i pr'ov inmi:, rior.nuu. n)f fInqkok. 

Ii fLt.t, I it!;L : ,ix mortt :; (Aiiqu:;L. 1 f( Lt.H oFe hru r'y, 1986 

133 :;to:fi ; nsf fit Loi(.r-,tL, y,nmlisf iald been isolated from 

r'iooti:s :;(siint ; nsf tsr i nr oI rlitnuiin:tman; , products of 

hi(jh :ifI1 nr r t u,::i i cnors.sfi ,rst mol asst; Ile tL d from 

,lit t "or. pall.!:: of t i ind. Two fiunir l nI ,;ixty on(- strains 

nrom 6'9, :;Iri :; (bllairied fr,min :;t(o(k y st :i ulLorsi -; showed 

1(0d ft,::s;es.'; Wedr- :oriec idere.d 

as hloot)to(S-lti yeas t tro at bheinq i od 

a bilit, 1 1t(> 10, 1,I :Lt"I eis nmolits n 

i(1 iIl dcreeninq.rt 

Six trom iit: :Ir iins of yeast, for irtd:sral ethanol 

formeontLion produced mor Lliart 8'%;by we i fLt. of ethanol in 

moi I -s.so Ien di l1i, ai. t), wet re so ll :eted. 
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In this reportinq period, some additional samples were 

collected and isollted for |hloLoleranL . s trnins. All halo­

tolerant yeaL; otaired in la s;t ,nl t.his rporLting periods 

arN; e lillj : 4 *4 : d I l , :44!. I u1 lt: atL .!;t.l aills be:IA.(:f [, L) 

II!;j d a:: pi(rfel4. li r oI.kI li::1, f1ui o . Tlh !;cre 'r inq is 

beinx lv dd into 2 ;y:;t:in;. iirst1 i:2Lo oibtanin stra ins 

which cin :rrnerit. '1hiV rnoI - i hi ijh rlt,( arid yi old in 5 % 

!.;( [ita l (,mA l i[I ( ,i . iii ll) ,l, I . 1 l diii . :;('( 1 s ti)o 

'iohtir r,!t-Vh, , . :tr- i :; which (:,in qvov; in hI1h (!on­

: !rit, t.I f !:(?(!r i I .l1 )I I i t I / ,,I. 11,l O el r IbIta ro I 

,i 4I, I(f ti , ri i If!I, t I v,I - I ; ,w . A (i( I t I I ; ( , yf I ,:, ; I. tor 

i !t;I i r 1 .; !idi I I '., ri() , imm , I "I f i I P III) I: ses( 

[rf(iqf u wt.h t uqt ,ind< w.ith :;r~dium 17lorlidt ! for' hiq(!ls(' t. e;thalo 

1,r( 1 ' ir'l; :;Lrairl to i i i ir II[ nIt. l proLo.­u! (i d ariol.hi or" 

;li:I. fu:;i'r. 

Obj ect i v:s 

Overall objoc€-t, es.' 

'The proj(:t, is aimed at conr;sr'ui-t. inq a new hybrid 

From IwO dif ,'ronlt f ourd;tI ion st~riiri.name ly hnl oteoirant 

;t.ir n ir ( ,iti i 1(tu1 lri a ,1hnnol primf( I t on s Lr,Iir ,Lh rough 

a pFro op :ttI f I is mr t.clIfIri I ituo. 'T!he h I ol.o I :rart. !;trairI of 

S. roiix ii, irerily tv~'i42d for Ic(rfff-rIit.t on if :;oy5OIIcO 

whi -I lt , I I 1 4 I I t (:n .I1 It. r, L. i o f; ( )v r 18 ';, i)Il. produces 

I(,w e.ltinlI ,()rli.,:tnlr .t.i o)iI (u: I Ial y I ::::; thI ' 'n, V/V) w i I I 

be li.s.i a!; t.hf4 p 4,4 lrl.a ;t.L'a i rI . [h ridt.u;-r-'l I aI coho I 

.,Fro)iull( I.1.414;.v in, - :4f4 0._5 I.10 whic'ih (ain f en erit. cane 

mlo I Iss-:;.-; att. i qh LatIe anid p iro(d((e h Jq ( thilrl(i I (eOl.co ntra-

Lion will hehe us d as the olher pnrerai.l strain. 'he hybrid 

http:ariol.hi
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from)both strains mentioned will incorporate the charac­

ter ist-ics or produc ingj highJI ethanol conceutrat1 on in high 

Sal)in if) LI)( mas~h, Ito reconb i nation of dIesi rablIemI aSe due 

Chl"IA'Orti I ti(s I .f( tire pa rentl s txafl)s. Tlis rLsul t' i s 

i mpossibl b cofivent-.i onal mt. i fl Ioehrui quo:; becars ti710iy 

parent.,o I ~:rar m; rmmii 101 "IW tea dIifferen1t, yeast, species5, 

tbut, a pfnt-O;' I e;t ill'. iorl t.ochnrui quo! call be-: 1120 !211(,e-5ul ly 

Iov t~lo. (!oI i nilv (i Wi) dii I 110 siperiP- i2 1! ltp017 ed 

liv mny ,rutluiir 2. ilre p i i)vIfllance')f mti:'; liybim i !11211112 

obb7)1. d waillIbe WSWt12 imdriif lorAu~iry (2)11(1 it.Iore 

1, i!; PxpP2toI Lh, I. till' 21:1 (:i(;( h~ybid il hIIe used 

for ilui:; .va I o1lko2t( )1i(w 1. iu 0( -I:p(1 id y f or disi I II-

Pries: w-ilu'r lwarkis hiiqfl21 waterI ~wiLer or safiLy well1 is 

Iuhe onwIiyljrid c'in b': 112P ill ot)fiui [AI(': lindor s i m I ar' 

-*iv ,r-iien tIa I cond1( . ior)e;. Flif I hI llo-r((, Lhei ne(w Ii ) id w i II 

h v( I u Ito I tii' I IIlo I prrodie I i on I roni i I Iit cI Sr- baIsed 

I S-to :k tu if I , i rIni ,i (i t I ( n itI I ;::; w tI I i I I[ Somi111Tt ;.,r () ": 

(i r L t-.-; I j - i; Ijini t y ill Ii r(,i re:; 

!;Li rlI tor hait pur poso 

)l v'.11 ; ( Hi is r i p I odi 

'1(.- i t ii sIII a spoc i at I Yeast. 

____________ t~ 9__pe 

To !;e'I (-(- po ean I. ha 1 LI)o I or ant-I yeas L. Lo be used 

Nparnut-a I :;ra ii tr prtopIaNL Ins:;ion. 

2. To) :;eec I ( ii tiit. etI;Inl pf'o(IJOc inl strainm to 

hie use(d( as5 anolt.f pa rentI. fof protoplIast, insion. 
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Material and Methods 

1. IsoIat;ion of halot(ol ranrt yeast IsolaLion procedure was 

same as in f'irst report. It. was divided into 2 SL;.pS.,'First, 

sa;mple was (rfiched in enri inen t mediurn A and B. Medium 

A .onsis of mo;ses of :J(o0o sl(luar(. lolf I()'; O(uivilent 

, ,.on en r it.,i ). of' ,lilloIIiO II ll] i f1 e i !)% of sod iuno, WL su f .( rd 

C lI i (1'. * I(IIITI l1 : i: t I 

I |iliv,'l( ' it. ('lt I) inm().0 f ;t iifl(I 

OF d )I i ( 1111 ;:;(ss W; o f '). sullc ose. 

; l"(IbL , I l. O~j tinniIo[mt I oL 

17'f, ti l ( hti , J O iIlt iv, it it t +, D Si Lrfkd( f It sa n( 

,10" ' i (,r I,tyIp:. ' '',p 1 o 115 101 nedil:h Aof .' to 

Ax inrd iw irn 'i tr nl() lo ,;!(-'< A 111 ,l ."Hi i,+< w,t +t: it iiir ;' l -es [)eC(.-

I iv ,ly, Inf ( I1 1 T/ I 11 1)"('.. ir I leorli Ijrld Aft co .i 

fled I i o ity t l l, 'Viilt.ir (s. k e . 'pt, ll ) -; , 

A ,I-; .st.o(ck (:a t a + + '1h,! putrpos:(! of tJ:iri (iIT it~ lirr| A, is t~o 

. t.it trid i t (o(dium 

t11c. f,t.)l~ I 

i s t, o i.s o I(1, c-.,' giI t, I o I ,I-. rt ,n.Is t . 'The.' Y) , :;, Itt. , i1 i,. d iltr 

i.s:o klt.e I (Ioo( 'll r-l :f'Il irn y(c/tt-At+s wh i I(: In(. ti B 

c: 1 .i vi i I ,r i nrtirit. Ion h i I o ii IlleA I .'{ fh',' h (If or (:'t II f 

l0,1 I Dpr' t.i e soifll1lI ( IH( ilo ' i-i f.fo inasih wi f I e f oss t han 

2',. Al.so fermrM.at.L I IHII V'/ 1M 'O'c Ior required for 

se.l .2. ior0 of yt.st . L jr<irns tor :tfhilr) I (I.rmnrtati n in t.he 

C.!'ip i (5: 

II. ;(:['ar _i irgl f,or j,+3+ote l)t __ I01,l I [it yeas;ts. to be. used as 

| _Il_I ,r) tii I_ st r i ri.:. 

f. edlim IlsodA. Irst I_.(n Dirie tu in Lhi s svsgoin consist. 

O( 1rl() ,5;-15 (If 2f0', suI.roI"()sVa, 'i I en t stiq r" corcent.rat. ion, 

', :*.(s i incl Iondr ide 0. O'Y', of i inorii jurn% I fato. 1r, )-e.dtjrI 

http:corcent.ra
http:Viilt.ir


of screening was divided into 3 steps as follows. First 

2 steps were a llready performed. 

1. .;rLndirig tube culture !A this stop, fermentation 

was cair'ied ,il. ir tet, tLbiMe. One loop of (ells which 

culttivaLte(d for 2 aiy/ on molI;rsse; agar silanL, at 37c was 

i(oci laLit.ed inito , to ;2li"eif ed in. 3Wflire ,on liat iner ium. Itivation 

war. perirrr ,,d nty Itiredinq' . lit ii. it. ,M0h,..(.,III Lure brot;h 

wa; dl lys(er to[ cot l 'rtr. onf; of .it )I iil(t(:01 I. 

st(,, was 

.'()) It fH, ill .)00 ml 

2. Il.ra;k W tu e In lhi:: ri l 1rqn.rtrt.rtiorI 

((o ldul rd ()i : 2 l di lifni(rIftairleri 

,Ir y I ; I; r; pr purntu 'y cbIl ivati on ofrnrt r Ill, w-ii 

i ; ., ,I 'l''I ",, t'rf (5, (l firow(:; IP )rlty "inrr ',i r i i NypY : , OiLo 

and !, y('a!r;t tixt ,(:.) i ry ;firker at, ('I(foi 15-I t h1. 

llii L i I !f I I ('r( I :I-I t. I' III VI II'k i,I I wi:; t:o. t , t f . I( jt L. (d 

(),It. I dio ![rs)ri '/ p inn nfloof.­i.', I, rrfifi ,IiLi660i I " (I ,' . 

lition f I wlas :tr rr; iLt. 40'c for 4 hlirod(_ultur brothW:; 

wasr; Iakikei ,rt. 2.2,.ld 4 wir~rlyse.-, Ih rriail' d for con­

tiit r it Ion of irrrdrrtilend ilI. 

(IL ltiii, Irrtfr
I. l~fi" rrii iii ;step f(er rrLL.ilonr will 

b( r ( (( I I fI )i ( i.7rT-rf(r I rl(.r'i(.r NewI ,I I f f tl Ltor, 

Itiurr!;wd ick i ii ff. : 'r-.Ii, . Wo (A) firkinovoIt me of 

m()i . ::;!i2 :; fi fil i irm wi I , I r (irId i I t iv;iIionrI t m p raitI ure 

wi I f ii' f (i I e 11. '0I , I rn cii lifm wi )I I b , i":r pa( red )y 

c 1 t, ivat i rr (, -(. I !; I 1)!,qiItic.os'.(Y11) iurrti rilon rotary 

shaker. l, ' 15-I-i I"tL tlotfi II be ainalysodr: for h;. ( ine wi 

for corncent;ration of rt.hrno adrid( cl I at. every /4-6 h. 

http:laLit.ed
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B. Second system Medium beinq used in this sysLem consist
 

of mo lasses of 5% sucrose equ iva lent suja" concentration,
 

1'% of sodium chloride and U.05% of ammonium 
 WNWufitart. The
 

screenirnq proce(IrJre was a lIso d1ivided inLo t eps as
 

Fo1lows. Ii 
 st. 2 Leps, were already performed. 

1. !:.;t I i ube (utLure Miethod for cu t Li vat ion of
 

t.his ft.ep W.i; :Inl( a!; ()f i I .t ;syst'em. (uiI Lure broth was
 

,:ed csocerrl(y I Ior t. ,)I. 'I c II nd ethanol after 

". lf.1,r':k5 (7 ilk.n ' ll.! oult.i\vLi rinwa; (oirri(s out in
 

*O() [fl 1 (0 mti Iium corr't(i ere,, ir '-,00 mI Kr I .nmecyor 
 ask
 

r|(): 111114 


I -I 

SI t,r' , , l( ()-lilt ivat.i (d) ( ceil - ir incos)5!A, (Ilu 

',''Ir iun ;,um'n ,l'; in I lask ru lLut of I J tis. system. Ini tial 

(7.l I :o)ri(n! r-,t ion w,:; adjut.s d t. - opt. ii l densi ty at 660 

r ppr( iaLi l. 10I. It vt, on was perfor-med on rot;ary 

Owtko:. ;it 70-HOt rpmnn. at 10"'7. Cki I (nine hirotli wais analysed
 

nI. (0 inld '12 hfor corri n tiat. ion of eIht|nola atrid qrowtiti.
 

. I"(!'r. nrt.() ('i out
. . nt.ire Cikilt.i vat, n 1i he cirried 

n , I i nr n t(,nr wit.h rrriIt. ivye (etic( I il.i ons. Working 

volum(., of medium ,ri I I be I I aind t.emperaitflac will be con-

I ro led it 40W L'lhrunqhouL WLniI. ivaLt, ion. Ilo.ulum Wi I I be 

preFqrt:d bky cull ivat. ion of cel ls ini'd'% ; lucose YPI) medium 

c)ri rot.ary shaken, a,. (c fox" 1'-18 h. aI lt.ure brot.h will 

be ,ita I yse(d for concent.rat. ion of (- II and et.hanol Iat; every 

4-6 h. 

Screeni i !orI I I . noint hi 9h.St ethanol producLion strains from 

indu t.ri a ya:; Is.0) be-usedas another parent.. 

Six s t.rains which produced more than 8% by weiqhL of 
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ethanol in molasses medium (molasses of 20 % sucrose 

equivalent, sucar ('on(:entration, 0.05% ammonium sulfate). 

at We°0 wire .YrM:ted for oLhanol ferrnt-Liron ability in 

molases d WitLhouit Wi 5i% s)odium) chloride, at.ium /ndf(i 


40"c. Movt l) o:: "i(Ad iin
frfaL. Wa out tK-rmentor with
 

W(.r : rin/ v I) Ime (d()[ ],. )C'1 pre;pared( by cull iva­of Jltllwas 

''[i ) Jlf 


at. TV/'(" for I l h-~1. I".m m ~ ~ i, c n ii m ; W( r-e; iniLial
 

. ionof yeast, in) ., l'1 :: 110(t1d ()f r-oL.;ary shaker, 

p II W, . ,. tIs.ftI..,f itor- n t: -) ,1)l I1(:1 ,.!; AO"( arind 

act .LaLitnt n;fih. , /,) ," IIIWKI( '2:0.: .,1u ,sImfaanidanlIysed
 

ir ( con(e 1rf t. IC I ( l -tifl lf;C I (-(]I a1ff/ .t l (!v ir y 4 h
 

f v" ri1() ,'o ., 1ltr f"I i I to It ) II 1 t") , I I:fIr n L.fivtl ,ior . 

Q f, yy ;.; 1A WItd n.o,; Mral-',;s.d hy us:irli Iliquid (Ios- (hr-ofom ­

t.L(ll',pt (-ti 11111(17.11j C ut fi(!r tI( oll w iq c('ond it. Ijons:z '-/\) 

pi(:kirq(; lnfh :f.' t'OI'/(:t O,/lnfi.: ( lC'y,:C)I ti ql .-+ (:olturn,2) if) 


II I I It fl
HQLII I'f IufIt)I I r I -Il I ITf iL( f ; (fi I - 1 1Ii) ! ; fri j t . o g ( r I 

'I ft. , i$ t0 i lO ( ott~; at/O . t (]: t IIC .lC t d1 flt OJ:t tc )i th', C ) ;ri 

(Afl ()r,witswo,:; i 0, ica dt oi 1 1Nmffrr. h (tpt erl;i 

.sus.--I:iorn ,.1 ,O6 TrIn,ttt¢r wil:shirn arid ro;s-uspe.ndirngin O. N 

]ICI . ! itjqar-(fnfct -nt r, t.i n w,.f-di(t.,rm ired a; s;Icro.; by 

ph(!nolI sl I I u i ( i C i I I'tic J. 

2( JI t ;/I) i.;(: .s io) 

l.(oIM icotIofot 2-f.j'I:; i so ,It: on;rnol i of' halotolGrant yeasts 

In 1(1(1 s.o;,nti (9 mp(le.I :; moro (:oll(tcted from some other 

prov iff1Os in 'IltoI Ifri I:; sl own in Fi qur'(e I. Th;samples 

/on:; i.-t.od (d I I si, pl:: of sh31rimp pa ;te, 10 samplIes of pickle, 

8 I,': I rment. dt ih. Os each of p/aim su;uarof)1;nt 6 sample 
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and fish sauce, 5 samples of salted crab, 4 samples of
 

fermented soy b),:a n (miso), 3 samples; each of Fermented
 

peach and I er'mern1et:(1 pork, 2 samp les each of soysauce and
 

lfu arid I inpIe, tvach ofl t.,naririd, L,.ed lettuce, salted
 

fish, p ircapplIe, she ll i si si.ico, :;oybeani and honey.
 

(Tible 1 )
 

,iqhty st';ii :; t)f halotolttr'ant. ye sLs Jere isolated 

from .h(os; A, ;;impl '-s as shown iri 'Tible 2. II. was sumnar ized 

irl'T'ah ! I t itt, i :: ti irs eal w re isolateo d froe F rnienllt.od 

Si!: Iw ! ir :toy! i('e 10 :triaire romI i-k Ic , 2- Lrir-

o:,.W h t ":) I lo:r-1111- tl d pe'll,) t-,111a. ind(, t i:sh- s-alI(e( andl( she:ll 

i [ i t , t,: '(I . ', :t IIV r I r () I q itP Ie; fIt( I ';Lr-i iI soy(bIe!a;(. I s 

it ) I i!((iIlt f i(. ItID lt (t ')oI kI. r IiII !; ta(rn( h f ro m si- I LI !d 

('r b !nlpirter'l ,rt -.tra in frfro si.Ilt honey; a I :aci rn sal, I 


,trot ')'[)it
titt 

*:-.,.ttt'(-ri_. I rt' tot ,ot.,.it. ha I ittit I(.[r'i)ri. )'(Si;.S5-t o,be. uset.d ast 

i l. I-.a yrv/I :; ris of haloo i ra t yeastst obea ied,, 

by i sollat itfi arnrd I clt. ion iri last ard this reportinq 

p! er'i wer! s,t(.1t-edt .d; 

A. I'.rst. s)'. ('. ii i : ;;y;tout tFh(I :;i ri i ris whicIoh ferment. 

V thurto -it. hiol It ll.e! iltul y i d I il Yt, sod iur'ncli rIde CONt­

t, iinr i( n')), :; nit'iitd i t is5 .xr :ted Lio oo t a i rli. The screen i rlij 

procdrt w isi,dI ltt irl I ';.l:ep. s ut-ri , iorned previously. 

Iii t)r(Iir It. ttttati ri., Lra int; whith feurttnt. uct.fhar oI at, higii r'ite, 

,4 f1 ;), (1itt. i Vt it I .itn1t wi ; :as1 (0:i.ct I or tr . tLest- I s .tJl-t. 

of I rt Mtap of cre'cirlio. tithe otILture was shown iri 

'able I (p2ht i p/160) . I"fty Lwo strains whiclt did not 

http:rnienllt.od
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show chat ra tLerit:li c of fil forming on surface of medium 

was not. inclIud( produc(.d ethanilI more thh| 2. ,% by W ight 

at. 48 h in Lvt;.d ; Wv'e svl(e(CLd. They were straincondLi -02 


ro 011,. 101. 14,1. 166. 16'!. 236. 246. .>1, 
 266. 27,1. 277. 292, 
293:, 3 0"7. AOUT >309, 31I0, .13, 3. "14,, 339,'>)401, N;002,. s<003, .-s0 5, 

2.(,, s;009, . 010, 1M. .:; C01sO 1', .sOl1. , :;020,:;02 ,..;022, 

:OW, ;)I, ;;06b. :;O76,S;N'N'W,;;"I!>, so I , q;07I, sOO l,. 2,
 

:)83, : 0$,. :;0,1 . :;OW,,8'0, SOHO, . and s108. Those
:;S :10/ 


: 1/ i ;ta w er(en rtbhrr ; r ((l by s;t., in Id I ;:;i-: (CuIt.or
 

l-a;ult: ::lhow;c il i"i tiF: / ( p /,lto p)f ). Iri this 2 - t'ep
 

'/ ;traiim-; whi ci j'miItt j (:i Ijimni I ((( ,e tLhan 
 /.0 'J by
 

w( i ilit., ,a 40 "(, 
 ,'I 11 (;Hf I, t h o i i i ',i t.i-,il t (r(: .;i( (ct(od .
 

'lo;y v,(10f. ' I 1i fl(). (If,, 
 :Oll . siolo. ZUI3 , s;Ob and S09N 

-hcl ;'ru)dbo~td 1.,. . 02.I,.'/2.4,.33and A.00 %,by
 

weoqh tor vL lMe y.
m iivol '[hose 7 2ai.ns will be 

JI t . ;ys Lein To' o-_: iimi hilIot.o (l rant. yea: ; which (.ican 

( )Io./at. hi (it) m; rt .r-at.. )i o ;dium h iii di , t.hey wefe
 

I(:;toI l I)ll 1t ) 
 ', i) sodillm i - d on i;, ni frq1'/ c'hl d(. 

o I a,:. :(w;m -d ilirt. il 'I. ) 4. I li(; m'e ,fl i illq wa . al s o d i v i ded 

ilit.() ' st(i 7j5 ,; )ml ,i).I o) d [-irvi Oi ':ty. ru(o (:uit. iivat i of)c 

(7(11(iL i rir: We(; f- v('ry .;rvt: (: 10(l 7,1 :;(; ") f i l l c:o(u onl. ra Lion 

r) :(od i tli (I i It(-, ,i() t t('mfo rri t.,iir ! Wo(.f lisod, Lh(re fo -e 

(1l I I. i 'a 1.i o ( p ri i )d t,, ; )) I ( t)lI ( 1)) h 1ir f i r--; L .; L p of 

s;crFf-)n i r . 'he! rti ;ult.I f I i u t -t;e), tLube cultILure, was 

s;hown ir Tilab I t! (p ,4/1 I) ) 6/). i fly. on( s Lra i r)!--. wh i ch 

Coul d I()w0 ,irid (laIv' (;e II (7()n(:t Ltfi. ion 660 fIlm mor'eia as 01) 

L.hill 2.) wo-e( seo .:d L:o L.--; L in IIa;k cu ILure. '[hey were 
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s'rain no. 031, 062, 065, 086, 090, 09?., 116, 126, 130, 

131, 149, 167, 1/4, 192, 229, 246, 252, 254, 20'/, 2/0, 288, 

290, 291, 294, 126, 344, 1346,. 3Y, 36, 357,/ 65, 366, v0, 

337. 394,. 96, MW)9.402, 403, 405, 436. 406.. 108, 409,. 010 

', 11, NI" , ;0(,9, .g20K, s2W. rid 214. 'IeI ;(e 5I SLra iris 

wefi: t. A;t.. in ::i owly -itakinq flasL'k t.ui 1andl ultiva Llon 

tod wi:; t(Id tU('td t.o '12 iiriordtit t.oj o-tain latI. growilg 

11, lot. li td. :t.,i . :;u I I. ouf k i 1 i k cul, Lure was 

:;hiowrl iIl Tab!'!' ). 'wo;v( : :;.i C;Laii:; which ,r : i'i( Jilr (/r'w.th, 

(,d) 6() lin nv)rf than, '1.0 Ln 1t OI.Itt:IA. vio..' e f(.. iori .d 

I(Itth te :(-h!!t. iOn. 'w,:Iv( sCO ec:(td f:[. ri :; we ;Lr't, in no. 

0,, O,,.()9(, 0), 1 26, 13(0. 2;. ,24 , id,. ,, 370 and 

Y)"!1'i) - ,:( :;1.r rr t , ,ii'tt ij:,l'd O!ti I ()l '/,", by we i Iht. 

ill t~h i:; (-( rld lt. iol, it. , asl: li l(< fo r !tltji hi !v :;c've .riiri(J. 

i'To ' _ . it. titir t .i :. _ , i ,,tn ri:;t;r 'a; from 

i ndu ;Lr i A It W rCimii:; ;I i;"Nr,' limuiIIa) por t I."l proto­

p !Io ;,I. [lSiu (ml, h Jr 9 ';.,i~l( A ch I dI ,m st-r r .i i pr I((U('' ilor' Lhan B,% 

I Ii()by W-' l('i tit. ( (.,1 11it fliII it 2 i'( d i1ln. at. ,re wd." t.( st; 

for ot.hafi ,l prOti:(t. Ori in r1( 0-2(2.o; rle) itirnw Lhott;. and wit Lh 

!;(,diu11 ,!hl ,r idh., it. '10" - in fo rir , i21!. 'lhe; r':.-;t I Ls o f, 

e+|h;r fri (p1-(1t intrlmlI.;:;i.-; m, dium wit-hotit. (ddit.ion of'i 

!:,]o itim h:hi r r+,, r sh]("ownt ill F'iq't lre , a (,id 6 S. 

('(-roy :; iott- fl) . A,1] 2 aid Sc')O prodiUcd t , hanrol '7. . 7. 52 

ard 6., 11- ly wf ilht, . :;pe, .ti,',e-Iy. Wt) i t S8. crorevis i e 191, 

itl1 0 rd 2,1 !o' Id it. 'Lqrow in Lhi hih t.,":p(ra)tjr'at . 

Ihore .. (:rr.y sleI M30, AM2 and S.)0 woreo tOsLed for 

Ltirtol prtidu-it.i on ;ibiliLy in hi qit ;a- inity molaI e;;s:.medium. 
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The re;ult of S. ('0 rev.i.iae M30 in molas;es medium contained 

% s01odium chloride, OL ,(1W showed thaL cell ooncentrationc 

was very low ir[301 a(; m'an~ (.h/tio I pro(ducr'ed wasirximaild 

!.6t, by we'iqhL 
 ht. h i ,ble h,. of S. '('e.visiae AM1Ii2 

( nil iMi.ini rAu i"ut-k:fl-Liitti(All IiO N 'MI iat ion w- s; ver'y 

low and xxi',,, .t ianti eiew'. was , We ait '2hpio .l y w. 'iqht 

I [ . Is, l t; . '' ..-.? 1 ,sit 2 s.,r.V) m :, I s i 1) AM a IC[3 o() 

(Ith aind !L,uloiil pfouelt. iiof w/3; observedJ( by Si. cerevisiao 

Fromi Ii: i i I s !-;. t.otr iv i ae M310 AM 12 and( Sc90
 

L,3:; si. It:it.e'i ind wi II he'used : par'ert. for protop l-dsL
,id 


minIi W i~iotii 111........ .... ..
 

he( w(rk Lhat. h; has i i:iicr'ied out. in laist 6 months
 

kMlr h 9(6 to .uly I 11 ,',vld be s;ummarized as follows:
 

1. In idtl Li,i, io ! Iimorns "! Qilot-oloraim yeasts 

hive .- en i :;oI 'it.:d irorm i :atim es of hri ri f e rmerrt .ed 

Provi 'ft s. !,r: t. : p i iriiet ;, riuvn0't.:; litoil.L ($3cl and 

qIIr (strlil.t. ii fr i 1:, riewly ( i li'...d in 'hi:-; "eportinc 

2. All 67n/ :;t.ri r:; of hloLotrranfl, yeast, obtailred in 

last ar L.13i:; ri-,pom . ir13( p riod:s ar', hei n ; sc reen.ed for 

poit.'tl t.-,i Lo be ( ! s ia lot.ol erarit. parent. for" pr'oto­i::',d 

pi .as,husto . 'ITie -cr.:rivw ,iiwas di video ilt.o 2 systemris. 

".ach syslori (onsi:;sted of I t.Leps anrid L ir:;l. st.eps of each 

systrum ,r. al ready pertrom . In .he f i ist. :.yst..mn st.r'a ins 

which 10rmenL" t-t ol .A. t.ot., thi, I iq i a I. ind yield is expected 

obt.aI ir) . And 5y 2 stop:; of s:reeninrq st.raiis whi(.h pr'oduced 
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ethanol more thianr2.0 by we ight in 5% sod iurn c,- oride 

con tdi fli 11 molIasses me i urn. at 40eCwere selected for final1 

screen I nc i fermien Lor. Ini second system. by 2 steps of 

scr-eenniq 1 2 s.tra ins shiowe.d .1r n;rowtdiWie finI 17 4 sodiurn 

chloride tharn Mhor M;tAWii waine u ec Led for' further 

SIn ovdav to)n ei h (;h ' tirre producnt ion strain, 6 

ri. of i rmua~triai yeast. !;a tented in last; poured were 

ftn!*La for f rrlltA-l j(ri lbi i it Y illnlol,):se:-; mildium w itout, 

Ind w~itI 0, c;(llr i 'I ,( - c j r M31 0, 

A/ ,I crl'i (J, J Cfh'm itmni c i'f t ir nothf­th,11 


in m ; wlI 'ii *h I n) i nvin I O1oc-L
i, fiti m i t.houm i c ilm i 

t.o ")n 1n d I :: !IIi.iicl p'fthII( in;[nlii for protAI)Iit fuisionr 

w 	ihi i I uat - tr 'liesne i [1, I is eim tt:t.ed for 

nI j I, t(' I n~ ill "l, !(ciIin nnm n~oitiill i ill)u lIissos;m(iii'i de 


m-iii 
 iridt fi)ndn lhit. thley jr-cw va~ry lon)I 'tir protici~c 

ill VilY !Sifl iC(:FIC-n at. iOJu i tested ceid itiorns.
 



Work plan for [he next period 

Work plan for the next, pen-icd is scheduled as follows: 

sr:reer hatltOlVrinL which 

fe.r'm(rnt. ,hir( I ,t. h i ,Ii I t,vf ,TrId y I ( i tI mol asse rn|i i uM 

n ( IIr whi 'l r:rri INr in rmola ;sses 

I. linal un hior :;tMra ins can 

(!on Lit i i 1i( jj tim hl i(b tid 

(*ci I n i ir I , "'I i -T I"; id'.rim 

,'. !.;Il,y ,-hl 'iT tl a)t ected( h t I ti.o1 or antri:t i (::; e;,!lI 

arid hiJ h tIhmi¢JI pr (tIlmoi 1i,; : t 1 li it; !:tl(: h is s I t. ol cr-aLion. 

I.I ortti i i Ii ) (r I f ,,!:t,(d ho I()t() ,Irant. stra in;. 

'I.Atuxot riq t i u :iut tL i n ii d i t ((e th :ftr i n i iordenr to
 

(- r!:t.r-uct. !;(,. I .,. , [11,11r o.
 

K). -D!r I (Y:A. i lri ",I T irt. w I i r ' :nA ew no or fntorl y n o 

d il f er'entv f rom w i I d type in f ermnt.at, ion rnate and yield 

(w in qr'owt.h rat . 

,. Pr',I imnr:ary sLtudy of pro topl,asI; fu- ion of selected 

;Lra i ns. 

http:ermnt.at
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'Fables and pictures 



17
 

Table 1 Sumarization on number of halotolerant yeast isolated in the
 

medium containing 5 and 17 % of sodium chloride 

Product Number of Sanple Number of isolates 
5'F-faCV 17T NatTV3740"C 37"C 40"C 

Total 

Fermented fish 10 4 6 3 13 

Pla-ra (7) (3) (6) (3) (-) 

Pla-chao 

Tai-pla 

(1) 

(2)( 

(1) 

-

(-) 

( ) 

(-) 

( ) 

(-) 

( _ 

Pickles 10 8 2 10 

Bamboo shoot 

Lettuce 

Ginqjer 

Garlic 

(4) 

(4) 

(1) 

(1) 

(1) 

(4) 

(1) 

(2) 

(-) (-) 

(2) (-) 

(- ( ) 

( - ( ) 

(-) 

(-) 

(­

( ) 

Fernented peach 

(tor don~j) 

3 1 2 

Fennented 

(Miso) 
T oy sauce 

,oy bean 4 

2 

4 

13 

1 

- - -

5 

13 

ufu 

Fr.rmente d pork (nam) 

2 

3 

3 

1 

1 

3 

- -

-

4 

4 

Palm sugar 6 5 2 5 2 14 

Tamarind 

'alted crb5 

1 2 

1 

-

2 

-

-

-

-

2 

3 

Salted 'truce 

Salted fish 

1 

1 I 

- -

-

-

-

_ 

-

-

1 

Shrimp paste (kapi) 11 . . . .. 

Fish sauce 

Pinapple (fermented) 

6 

1 

2 

3 -

-

-

2 

3 



18
 

Table i (Cont.)
 

Product Number of Sample Number of isolates Total 
5% NaCl 17% NaCI 

Shell in fish sauce 1 2 - - 2 

Honey 1 1 - -

Soybean 1 1 -

Total 69 52 18 8 2 80 
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Tabie 2 Lists of additional halotolerant yeasts isolated from various 

location in Thai land. 

;a m[ I 
No. 

;aih 
Norme 

S;ampiing 
Place 

Isolation method 
5%NaCl 17%NaCl 

Strain 
No. 

37"C 40'C 37'C 40"C 

21 |)Palm .;u(ja r (h icng-Ra i 4 334 

21 1" + 335 

I!ii Palm sugar Lamphun + 336 

21 .+ 337 

Pla ra + 338 

219. . + 339 

+ 340 

Palm sugar Chiang-Mai + 341 

220 + 342 

220 + 343 

2 " "+ 349 

22 "+ 364 

'!20 + 366 

221 Miso + 344 

22 Pla-ra Chiang-Rai + 345 

223 Pla-ra + 346 

223 + 355 

224 lettuce pickle Chianq-Mai + 347 

22*4 ..... + 360 

225 Lettucc pickle + 348 

225 ... + 361 

226 Nam (Fermented + 350 
pork) 

2 26 .. + 368 
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Table 2 (Continue) 

Sample Sample Sampling Isolation method Strain 
No. Name Place 5%NaCI 

"-37"C 10"C 
17%NaC1 
37'C 40C 

No. 

227 Narn(lermented Chianq-Mli + 351 
poOk) 

22H Narn(l.'ermted (Iianq-Rai + 352 
pork) 

229 Sit 1ted crab + 354 

F 1,rI Itmted Chiang-Mai + 356 
)p 'ICh( T''ordonq) 

2?I .I fu Songkhla + 357 

23 1 + 369 

231 + 370 

232 Palm svgar Chiang-Rai + 358 

232 + 359 

233 Fermented Chiang-Mdl + 362 
peach (Tor dong) 

234 Ginger pickle + 363 

235 Sufu + 365 

216 Salted fish + 367 

237 Sal ted crab Chiang-Rai 

23110 :aI t-d crab 

239 Shr imp pas,;te Lampang 
(kapi 0 

240 '1rItimp pa!;te 

(kapi) 

241 S3hrimp p1;- te 

(kap i) 

242 P 1 a- ra Lamphun 

243 Shrimp 
(kapi) 

paste " 
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Table 2 (Continue) 

:;ampi : 

No. 

;mr1 

Name 
Samplinq 

Place 
Isolation 

SNaCI 

Y/7C 40'c 

method 

17%NaCI 

37'C 40-C 

.3tra;n 

No. 

:1.14 Shrimp 

(Kap i) 

paste: Lmim 

24', SS i-i;np 
(Kapi.) 

pa:;ti! 

24 r, iafrdo 

lii ck le 

!;hot Ch arng-Mai 

.,17 1am)v oo 

pickle 

shoot 

-, al ted [,. tuce Chiang-Mai 

249 Fermented 

leach (tor (long) 

•ai-pla 

-- F" ;h 

(,I-i 

;aiice 

months) 

2 ,ish !;auce Bangkok 

25 Fli h !: ce 

(7 nxm t.h;) 

25, Fish atice" 

(9-10 month;;) 

,55 .;hr 

2%(, 

imp ,a';te 

(Yaip i,) 

Shr ml [it:e! 
(2 (p i i 

Chianq-Mai 

257 !Arimp, 

(Ka pi) 

u'a;te " 

258 Shr imp pa.3-te 

(Kapi) 

" 

259 

260 

Palin 

Fish 

s;uiqar 

sauce 

Nakhon­

si thammarat 
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Table 2 (Continue) 

.;amp Ie Sanple Sampling Isolation method Strain 
.me Place 5%NaCl ]7%NaCl No. 

37'C 40'C 37C '40C 

. I !',hr inp La,; te iNkhon:; i t­
(Kapi) hvuru a ra t ; i. thaiunarat 

261 Ta i -p1 a Songkhl a 

264 ;a ted crab Nakhonra t- + 371 

c)a; ima 

2(15 Saal ted crab " + 372 

266 la-ra " + 373 

266 + 374 

267 P a-ra Nakhonrat- + 375 

chasima 

267 + 376 

267 . .. + 377 

267 + 383 

Pla-ra Saraburi 

269 iso + 378 

269 " + 379 

269 + 380 

270 Bamboo shoot 
pickle 

27 1 Fish sauce Bangkok + 381 

+ 382 

272 Soy sauce Rajchaburi 4 383 

272 " + 385 

272 . 386 
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Table 2 (continue)
 

.s';mple Sample Samplinq Isolation method Strain 
No. Name Place 5%NaCl 17%NaCl No. 

37C 4C 37"C 40'C 

272 Soy sauce Rajchaburi + 389 

272 + 390 

272 + 392 

272 + 393 

273 + 384 

273 + 387 

273 + 388 

273 + 391 

273 " + 394 

273 + 395 

274 Lettuce Nakhonrat- + 396 

pickle cha; ima 

275 Pineapp] e ,akhonpaithom 4. 397 

(V'°rmentd) 

275 + 398 

.+75 399
 

276 fainxoo Petchabun + 40 

shoot pickle 

277 Garlic Petchabun + 401 
pickle 

277 + 402 

278 Lettuce Nakornsiawan + 403 
pick I e 

279 Shell in P'etchabun + 404 
fi.;h sauce 

279 .. + 405 
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Table 2 (continue) 

;amp Ito Sample Sampl i nq Isolation method Strain 
No. rame Place 5%NaCl 17%NaCI No. 

VI'(' 40"C 37"C 10"C 

280 P !a-c hao Pi t-;anu tok 406 

2HI Mi-;o Hakhonra tch,.i; ima 1- 407 

-2 Palm suga r 4 408
 

:82 .... + 409 

2H3 Money Chanthaburi + 410
 

M4 Tamarind Pitsanulok 
 + 411
 

-W .. #- 412 

285 oi led s;oybean 4. 413
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Table 3 	 Ethanol fermentation by halotolerant yeast in molasses 

medium contained 5% of sodium chloride in standing culture, 

at 40'c 

"train 1'thanol mt: 400 	 Remark 
No. 	 % W/V 

001 0.55 film yeast 

002 0.24 

003 I.4i 

004 	 0. 8 

005 0.49 

006 NT film yeast 

007 1.64 

008 0.25 

009 0.52 

010 0.49 

011 1. 28 

012 0.63 

013 0.39 film yeast 

014 1.4]
 

015 0.73
 

016 3.20 film yeast
 

017 3.20
 

010. 	 1.29 
 film yeast
 

019 1.05
 

020 NT
 

021 	 1.14
 

022 0.65 film yeast
 

023 0.40
 

024 0.33
 

025 0.27
 

026 0.22
 

027 0.54
 

028 0.30
 

029 NT
 

030 	 NT
 

NT norn test 
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Table 3(continue)
 

Strain Ethanol at 48h Remark 

No. % W/V 

031 0.27 film yeast 

032 0.25 " 

033 1.21 

034 0.26 

035 0.21 

CA6 0.27 

037 0.90 

038 0.04 

039 0.39 

040 0.88 

041 0.03 

042 0.27 

043 NT 

044 0.02 

045 0.96 

046 0.24 film yeast 

047 0.08 

048 0.04 

049 0.213 

050 0.26 

051 0.20 " 

052 0.47 

053 1.60 

054 ).11 

055 NT 

056 
 0.45 film yeast
 

057 1.34
 

058 0.23 film yeast
 

059 0.35
 

060 0.70
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Table3 (continue) 

Strain Ethanol at 48h Remark
N o,. t W/V 

0(4 0.52 

062 1.32 

0.97
 

004 NT
 

065 0.99
 

066 1.37
 

067 0.18
 

068 
 0 

069 
 NT
 

070 1.0) 

071 0.94
 

072 0.12
 

073 0.47 

074 NT 

075 0.39 

076 0.29 

077 0.60 

070f 0.67 

07.) 1.31 

080 
 0.64
 

081 0.39
 

082 NT 

083 0,32 

084 1.19 

085 0.50 film yeast 

086 
 0.68
 

087 
 0.37
 

088 0.72 film yeast
 

089 0.63 

090 0.61 film yeast
 

091 
 0.83
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Table 
3 
(continue) 

Strain Ethanol at 40h 1Remark 
No. %W/ 

092 0 6H 

093 0.32 film yeast 

094 0.36 

095 1.11 

096 1,IV 

01)7 0.57 film yeast 

099 G.85 

100 0.72 

i01 0.71 

102 0.31 

103 0.40 film yeast 

104 0.60 

105 0.30 

,06 0.50 

07 0.38 film yeast 

108 0.68 

109 0.76 

110 0.32 

ii 0.22 

112 NT 

113 0.37 film yeast 

114 0.45 

115 0.79 

116 0.73 

117 0.34 fila, yeast 

118 0.29 

119 0.21 

120 0.31 film yeast 

121 1.13 It 

122 NT 



29 

Table 3 (continue)
 

';train Ethanol at 48h Remark
 
NC. V 

123 
 0.68
 

124 
 NT
 

125 
 0.25 film yeast
 

0.90
 

127 
 0.33
 

128 0.33 film yeast
 

129 
 0.31
 

130 
 1.00
 

13 
 NT
 

1 2 NT 

133 
 NT
 

134 
 0.31
 

135 
 0.24
 

13( 
 0.25
 

137 
 0.40
 

1383 
 0.62
 

13r) 0.71
 

140 
 1.81
 

141 0.85
 

142 
 0.3b
 

143 
 0.31
 

1.; 0.30 

145 1.17
 

146 
 0.89
 

147 
 0.89
 

148 
 0.37
 

149 
 0.91
 

150 
 0.36
 

151 NT
 

152 
 1.12 



Table 3 (continue) 

Strain 
No. 


153 


154 


155 


156 


157 


15f; 


15' 


160 


101 


l ,2 

16 " 

16'1 

16% 

M66 

167 


I ,H 

169 


170 


171 


172 


173 


174 


175 


176 


177 


1781 


179 


MO 


181 


18/ 

183 


184 


30
 

Ethanol at 48h 	 Remark 
t W/
 

0.26 

1.03
 

1.01
 

u'
 

1.17
 

0.12 

0.55 

0.25
 

0.39
 

0
 

0 

NT 

3.16
 

2.63 

2.74
 

0.16 

0 

NT 

NT
 

0.71 

1.16 

1.11 

0 

0.17 	 film yeast
 

1.32 

NT 

0.96 	 film yeast
 

0.08 

0.94 	 film yeast 

NT 

1.80 

0.08 	 film yeast 
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Table 3 (continue) 

!;train Ethanol at 48h Remark 
No./ 

1855T 

HO6 1.28 

187 HT 

188 0.10 

189 NT 

190 0 

191 0.01 

192 0 

193 0.55 

194 0.11 

195 0.03 

196 0.13 

197 0 

196 0 

199 0 

200 0.17 film yeast 

201 0.02 

202 0.09 

203 0 

204 0.28 

205 0.1 

206 0 

207 0.01 

208 3 

209 0.08 

210 0.22 

211 0.38 

212 0.21 

213 0 

214 0.23 

215 0.29 film yeast 
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Table 3 (continue) 

;tr i n 
jo. 

21". 


217 


21I 


21 ) 


222 

224 

225 


226 

227 


228 

229 

210 

231 


232 

211 


234 

231 


236 

237 

238 

219 


2-40 

2'41 


242 

243 

244 

245 

246 

247 

Ethanol at 48h Remark 
%t W,/ 

0.71 

0.03 

0.36 

0.26 

0.52 film yeast 

NT 

0.10 

0.40 film yeast 

NT 

1.20 

0.86 

0.60 film yeast 

1.93 

0.14 

1.60 

1.23 

0.80 

2.29 

0.19 

0.42 

0.31 film yeast 

NT 

0.59 film yeast 

0.13 

0.98 

0.88 film yeast 

1.64 

3.39 

NT 
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Table 3 (continue) 

Stra in Ethanol at 48h Remark 
Wo.
/V 

248 1.2C 

249 NT 

250 1.17
 

251 
 3.12
 

252 
 1.25
 

253 0.26 fili yeast 

254 1.78
 

255 NT
 

256 NT
 

257 2.45
 

:58 0 

259 0.96 

260 0.33 

261 NT 

262 0.23 

263 0.24 

264 1.09 

265 1.26 

266 2.1.6 

267 0.85
 

268 0.20 

269 
 1.30
 

270 1.11 

271 NT 

272 0.86 

273 0.25 

274 
 2.03
 

275 0.30
 

276 0.63
 

277 2.12
 

278 0.28
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Table 3 (continue)
 

5triin Ethanol at 48h 
 Remark
 
% W/vWo. 


279 
 1.56
 

288 0.21
 

281 
 0.66
 

282 0.34
 

0.29 

?H4 
 0.31
 

285 0.29
 

'8(, 1.37
 

28/ 1.37
 

288q 
 1.99
 

0.62
 

2900.58
 

291I 0.91
 

•: 2.95 film yeast
 

293 
 2.40
 

294 
 1.70
 

295 
 0.73
 

291 
 0.94
 

2'17 0.22
 

298 1.29 

29 
 0.31
 

300 
 0.31
 

301 
 1.13
 

302 
 1.68
 

303 
 0.28
 

104 
 0.67
 

108 
 2.06
 

309 2.18
 

310 
 2.19
 

311 
 1.10
 

312 
 1.89
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Table- 3 (continue) 

Strain Ethanol at 48h Remark 
No. % Wi 

313 2.13 

314 2.00 

31S 0.34 

316 1.03 

317 0.18 

310 NT 

319 0.63 

320 0.34 

321 0.20 

322 0.22 

323 0.57 

324 0.29 

325 0.28 

326 0.27 

327 0.25 

320 0.15 

329 0.65 

330 0.51 

331 1.59 

332 0.55 

333 0.26 

334 0.77 

335 1.00 

336 0.59 

337 0.59 

338 0 

339 0 

340 0 

341 1.67 

342 1.20 

343 0.93 
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i bl e 3 (continue) 

Strai.n Ethanol at 46h Remark 
No. %W/V 

3,4 0.09 

145 0.15 film yeast 

346 0.12 

A47 0 film yeast 

349 0 

14') 0.61 

350 0.93 film yeast 

351 0.41 

352 0 

353 0.77 film yeast 
*; ; 0 
355 
356 

1.13 
1.12 

film yeast 

357 1.35 
jr8 1.13 

359 1.23 film yeast 

360 0.10 

31. 0 

362 0.29 

363 0.43 
316.4 0.84 

365 0.27 

366 0.54 

367 0.53 

.368 0.11 

369 0.92 

370 0.52 

371 1.36 

372 0.14 

373 1.43 

374 0.51 

375 0.62 

376 0.51 
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Table 3 (continue) 

;t r ji n Ethanol at 48h Remark

N,. %W/V
 

377 0.55
 
37;3 
 0.48 

379 0.42 

930 0.38 

0.16
 
182 0.17
 

M 1 0.75
 

IM4 
 0.91
 
u,5 1.18 

0.84
 

0.93 

M8h 0.84
 

M39 
 0.78 
-M1 0.82 

391 0.97 

392 0.87 

193 0.88 

194 1.04 

395, 0.81 

396 0.22 

397 0.13 film yeast
 
398 0.11 

399 2.24 

400 0.10 

401 0.02 

402 3.42 
403 1.21 film yeast
 

404 0.59 

405 0.76
 

406 
 0.26
 



,xable 3 (continue) 

S train 
Nok. 

Ethianol it
%W/V 

48 h Remark 

407 

,100 

0.60 

1.33 

film yeast 

4 9 1.21 

410 0.62 film yeast 

411 0.62 

I12 0.74 

.13 0.67 

,00i 1.28 

!;G02 2.62 

.;003 2.31 

:;00,1 0.74 

!;005 2.46 

,;O06 2.86 

!;037 

!.008 

1.22 

1.80 

film yeast 

j'i09 2.31 

!,OH) 
:01! 
';012 
!;01.3 
,;0 14 
!;C'I1 
..;016 
!:01,7 

:;0' " 

2.20 
1.57 
1.79 
3.25 
2.2.1 
2.23 
1.39 
1.08 
1.91 

.;01 1) 
5.020 
!.021 
s 022 
f;023 
;02,1 
: 11, 

:.026 
!;027 

:;02 
,;029 
s030 
!;031 
!;032 

2.76 
2.64 
2.341 
2.67 

till 
0.43 
1.51 
1.82 
1.35 
0.58 
0.76 
0.41 
1.44 
1.15 

Film yeast 
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Table .Acontinue) 

Strain Ethanol at 48 h Remark 
Ho. %W/ 

10 ,1.21 
 film yeast 

!'034 0.58 ,,
 

:iOV- 1.57
 

!;016 2.06
 

'J'37 2.09
 

!;0Th 0.54
 

!;.039 1.75 film yeast 

,;040 0.27 

,041 1.04 film yeast 

04 2 0.29. 

04 3 0.32 

';044 0.32
 

,;04', 0.29
 

04( 0.34
 

047 
 0.34
 

!;048 0.26
 

!;0,19 0.31
 

!;050 1.45 
 "
 

;051 0.38 

:;052 0.61 
 "
 

!;05" 2.34
 

(05'4 0.96
 

!;055 1.86 

;056 1. 58 film yeast 

; 057 0.94 

;O'_J0.06 

:;059 0.83 

;Of',) 0.70 

!;Of,1 0.63 

!;0(,2 0.93 

z;063 0.93 

064 1.69 film yeast 

http:O'_J0.06
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Table .3 (continue) 

Strain Ethanol at 48 h Remark 
No. % V 

2.57 

;066 NT 

!;067 NT 

!;068} 0.38 

,;06) 1.16 

(;070 1.24 

!;021 NT 

:;072 NT 

;071 NT 

f;0741 NT 

,;075 2.93 

-;07, 2.45 

:077 3.64 

:,078 2.14 

;079 2.60 

f;O80 1.81 

.;081 2. 46 

:;0F32 2.65 

!';063 2.46 

:;084 3.09 

!"Off) 2.23 

f;006G 2.47 

:;087 1.51 

!-.088 1.45 

!;089 2.36 

;9 0 '.20 

!;091 0.52 film yeast 

" 
!;092 0.60 

s093 0.53 0 

" 
s094 0.71 

s095 2.17 I 
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TPa b! e - (continue) 

train Ethanol at 49 h Remark 

rk. % W/v 

0.49 film yeast 

,;097 0.51 

0.51
 

s 0'91) 0.44
 

.;100 0.46
 

! 01 2.09 

film yeast
!102 2.30 

NT
s103 


s;104 1.33 film yeast 

:;105 1.91 

1o6 1.79
 

!;407 2.24
 

;10 2.33 

,;109 1.08 film yeast 

!AnO 0.81 

-;I11 1.11 

112 1.10
 

113 1.05
 

s114 1.92
 

1.65
 

5116 1.87
 

ul15 


,;117 1.53
 

118 0.72 film yeast
 

!;119 NT
 

4120 1.10 film yeast
 

"
 1 .03
;12 1 


!122 NT
 

;12 0.87
 

124 0.96
 

n;125 1.47
 

,;126 0.50
 

!;127 0.52
 



Table3(continue) 

i.train 
No. 

M120 

.]29) 

110 

:; 131 

142 

:;I 33 

:;134 

:15 

S13( 

:;137 

L13H 

* 13.) 

;140 

;141 

14 2 

!;143 

:144 

,'I145 

:146 

'147 

:;148 

:149 

: 50 


'151 

:;152 

:153 

1154 

155, 

ns156 

s157 

1158 

F,159 

42 

Ethanol at 24 h Remark 
% W/ 

1.77 film yeast 

0.82 

0.78 

1.14 

1.42 film yeast 

1.49 

1.76 

1.52 

1.66 

0.75 , 

1.33 

0.84 

0.82 

1.35 

1.30 

1.23 

2.32 

1.44 

1.75 

1.85 film yeast 

0.87 

0.92 

1.88 

1.SOC 

1.43 

0.97 " 

1.21 

0.73 

1.99 

1.00 

2.00 

1.31 
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Table 3(r'ont imree) 

Strain Ethanol at 48 h Remark
 
No. % V
 

!IJ 0.90 fi].m yeast 
: 1(,11.01" 

1.02 

1.57 

'1!,5 1.71 

2;10, 2.17
 

0.91 

I(M 2.12 film yeast 

169 1.44 " 

170 1.51 " 

171 1.06
 

1;]72 1.26
 

1 I NT
 

174 1.23 

17 NT
 

176 0.11
 

177 0.27 film yeast
 

L78 0.18
 

i79) 0.40 

1;80) 0.23
 

S1H I NT 

:182 NT
 

;183 NT
 

:184 0.39
 

I F!5 0.02 

: 186 0.28 

.;187 0.04 film yeast 

; FM 0.26
 

189 NT
 

';190 0.30 film yeast
 

f;191 1.10
 

http:1(,11.01
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Prabe (continue) 

t-ra n
rio. 

Ethanol at
%W/V 

48 h Remark 

0.53 film yeast 

:ivf I 1.08 

194 1.20 

II j5 1.32 

;196 0.78 film yeast 

S197 0.60 

;198 0 

S199 0.04 

'1200 NT 

.01 0.11 

!;220 0.10 

';203 0.14 

;204 0 film yeast 

.20' 0.15 

'06 0.23 

;207 0 

-;20H 0.10 

209 0.13 

210 0.67 

s211 0.88 

,;212 NT 

r213 0.04 

s214 0.43 film yeast 

s215 0.32 
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Table3 (continue) 

Strain Ethanol at 48 h Remark 
No. % W/ 

:1216 0.46 film yeast 

s;217 1.81 

r.213 0.28 

s;219 0.35 film yeast 

s220 0.38 

s 221 NT 

-;222 NT 

.;223 0.22 film yeast 

!,;224 0 

!;225 0.20 film yeast 

f;226 0.28 

c227 NT 

:-22f1 0.22 film yeast 

;229 0.40 

:;230 0.11 film yeast 

!;231 0.20 " 

;232 0.18 " 

23'-' 0.21 " 

.;234 0 

s235 0.26 

!.236 NT 

s237 0 

s238 0.13 

s239 0.20 
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Table 3 (continue) 

"train Ethanol at 48 h Remark 
o. % V 

s240 0.29 

s241 0.19 

S2-i2 0.12 

:;243 0 

!;244 0.29 

,;245 0.10 
0.41 

!;247 NT 

,;24H 0 film yeast 

.249 0.13 

!;250 NT 

251 0.32 film yeast 

!;252 wT 

;253 NT 

254 0.27 film yeast 

s;255 0.16 

.,256 0.19 

257 0.85 

,;25fj 0.51 

s259 NT 

s260 0.01 

s261 0.01 



47 

Table 4 (;lowth of halotolerant, yeasts in mlasses mediIm contained 

17% of !;oditm chloride, at 10*c. 

S;train Growth of 96 h 
No, (of 660) 

001 0.76 

002 1.11 

G03 0.80 

004 0.76 

005 1.12 

006 1.12 

007 0.6e 

008 1.55 

009 ]. 11 

010 0.82 

011 0.91 

012 2.01 

013 1.81 

014 1.66 

015 1.44 

016 1. i14 

017 0.88 

o18 1. 10 

019 0.94 

020 ). 93 

021 1.62 

022 1.74 

023 1. 18 

024 1.03 

025 NT 

026 1.15 

027 NTr 

028 1.40 

029 1.64 

030 0.79 

031 2.79 

032 1.14 

033 1 '0 

NT = non test 
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T,,t,'le 4 (continue) 

Strain 
NO. 

Growth of 96 
(OD 660) 

h 

034 1 .74 

015 1.49 

036 1 51 

037 NT 

038 1.78 

039 NT 

040 1.28 

041 1.34 

042 1.30 

0, 3 NT 

044 1.30 

045 1.79 

0,16 1.51 

047 0.93 

04h 1.06 

049 1.00 

050 2.12 

051 1.10 

052 1.17 

053 2.02 

054 1.46 

055 1.32 

056 1.08 

057 NT 

058 NT 

059 NT 

060 1.53 

061 1.14 

062 3.82 

063 1.81 

064 NT 

065 2.19 
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Table 4 (continue) 

S train Growth at 96 h 
NO. (OD 660) 

066 2.16 

067 1.13 

068 
 1.16 

069 NT 

070 1.03 

071 0.72 

072 1.58 

073 1.31 

074 1.66 

075 NT 
076 0.80 

077 1.46 

078 2.29 

079 1.83 
080 0.76 

081 
 1.30 

u82 0.88 

083 
 NT 

084 
 2.00 

085 
 1.32 

086 4.41 

087 NT 

088 NT 

089 NT 
090 5.18 

091 N"r 

092 2.51 

093 1.4]. 

094 N'r 

095 1.16 

096 0.75 

097 1.42 

098 1.43 



Table 4 (continue)
 

Strain 
NO. 

099 


100 


101 


102 


103 


104 


105 


106 


107 


108 


109 


110 


i11 


112 


113 


114 


115 


116 


117 


118 


119 


120 


121 


122 


123 


124 


125 


126 


127 


128 


129 


130 


131 


Growth at 96 h 
(OD660) 

1.62
 

1.00
 

1.92
 

2.44 

0.52
 

2.25
 

1.11
 

1.15 

0.54
 

1.63 

1.16
 

1.35 

1.97
 

NT 

1.25 

1.88 

0.52
 

2.59
 

1.43 

1.52
 

1.84
 

2.29
 

1.68
 

11.52
 

2.06
 

2.1.9
 

1.19
 

3.12
 

1.26
 

1.22
 

1.68 

3.09 

3.26
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Trable 4 (con t inu.) 

Strain Growth at 96 h 
NO. (OD660) 

132 0.20 

133 0.61 

134 0. 76 

135 1.59 

NT136 

137 0.27 

138 1.35 

139 1.69 

140 NT 

141 2.06 

142 1. 08 

43 1.03 

144 1.46 

L45 NT 

146 1.07 

147 1.31 

148 0.92 

149 2. S 

150 NT 

151 0.31 

152 2.28 

153 1.51 

154 2.24 

.155 2.34 

NT
156 


157 0.83 

159 NT 

159 NT 

160 0.52
 

161 0.47 

162 0.18
 

163 1.55 
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Table± 4 (continue. 

Strain Growth at 96 h
 
(0D660) 

1C4 NT 

165 1.40 

166 NT
 

167 2.80
 

168 0.97
 

16 1 NI'
 

170 HNT
17 o NT
 
1',1 N'P 

1 2 NT
 

173 1.62
 

174 2.59 

175 t 

176 1.25 

177 2.40 

178 2.16 

179 1.97 

180 2.11 

181 1. 48 

182 2.27 

183 2.11 

184 1.60 

185 NT
 

186 1.79
 

187 NT
 

188 1.52
 

189 NT
 

190 1.30
 

191 2.59
 

192 2.73
 

193 1.58
 

194 0.41
 

195 6.52
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Table (continue) 

Strain Growth at 96 h 
NO. (OD660) 

196 6. 4! 

197 2.11 

]911 0.66 

199 0.79 

200 0.47 

201 0.78 

202 0.51 

203 NT 

204 0.69 

205 0.55 

206 0.73 

207 NT 

208 1.80 

209 0.77 

210 2.01 

211 0.97 

212 1.07 

213 0.72 

214 2.05 

215 NT 

216 1.91 

217 1.18 

218 0.59 

219 0.81 

220 0.75 

221 1.03 

222 0.97 

223 1.61 

224 0.67 

225 0.46 

226 0.66 

227 1.68 

228 1.82 
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Table 4 (continue) 

St rain Growth at 96
riO. (OD660) 

229 
 3.54
 

230 2.08 

231 
 2.22
 

232 
 1.25 

233 
 2.23
 

234 2.15
 

235 1.32 

236 
 0.70
 

237 
 0.96
 

238 0.46 

239 
 0.67
 

240 NT 

241 2.15
 

242 0.92 

243 3.60 

244 2.06 

245 0.43 

246 
 2.59
 

247 NT 

248 1.81 

249 0.78 

250 
 0.83
 

251 
 1.93
 

252 
 2.65
 

253 
 0.86
 

254 
 2.74
 

255 2.27 

256 NT 

-57 2.82
 

258 
 1.13
 

259 
 1.95
 

260 
 1.55
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Table 4 (continue) 

Strain 
14o. 

Growth at 9 6h 
(OD660) 

261 

262 0.82 

263 1.61 

264 1.45 

265 1.66 
266 1.94 
267 1.31 

26b NT 

269 2.01 

270 2.47 

27.1 NT 

272 1.21 

273 1.22 

274 1.57 

275 1.87 
276 1.72 

277 1.22 

278 2.06 

279 2.29 

280 1.47 

281 1.99 

282 0.94 
283 1.34 

204 1.41 

285 2.01 

286 2.22 

287 2.37 
238 2.64 

289 2.23 

290 2.45 

291 2.42 

292 1.56 
293 1.84 
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Table 4 (conitinue) 

Strain Growth at 96h 
NO. (OD 660) 

29.1 2.03 

295 2.56 

290 2.10 

297 1.83 

298 1.97 

299 2.06 

300 1.65 

301 1.63 

302 2.37 

303 1.60 

304 1.68 

308 1.31 

309 2.15 

310 1.92 

311 1. 68 

312 1.76 

313 1.25 

314 1.85 

315 1.65 

316 1.55 

317 2.26 

318 2.20 

319 2.00 

320 1.56 

321 1.25 

322 0.49 

323 2.34 

324 1.37 

325 1.62 

326 2.52 

327 0.47 

328 0.99 

329 1.68 
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Table 4 (continue) 

Strain Growth at96 h 
NO. (OD660) 

330 1.54
 

331 
 2.29 

332 1.76 

333 1.89 

334 5.74 

335 5.87 

336 5.56 

337 5.90 

338 2.16 

339 1.29 

340 1.16
 

341 5.17
 

342 5.90
 

343 7.24
 

344 3.02
 

345 3.81
 

346 3.85 

347 1,73
 

348 1.99
 

349 6.81
 

350 2.01
 

351 1.99
 

352 2.93
 

353 1.37
 

34 3.96 

355 1.64 

356 3.08 

357 2.87 

358 2.25 

359 2.42 

360 1.31 

361 2.08 

362 1.90 



~b1 tcontinue) 

strain 
NO. 

363 


364 


"105 

366 


367 


36H 

1b9 

3 70o 


3!71 


372 


373 


7. 


375 


376 


377 


378 


-79 


380 


MI 


382 


363 


384 


385 


386 


387 


388 


389 


390 


391 


392 


393 


Growth at 96 h 
(01660) 

2.
 

4.765 

2.5.1 

4l.62
 

1.78 

1.73 

O.50 

2.84
 

1,09
 

(. 89
 

1 ']14 

(.60 

1 .70
 

1 .38
 

(0 )97
 

0.60 

0.46 

. .1
 

0.!;3 

1.00 

6.95 

7.57 

3.48 

6.80 

2.47 

6.24 

I.52
 

8 96
 

5.40 

8.50 

1.73 



Tab1c 4 (:, nt i nue) 

Strain 
No. 

394 


395 


396 


397 


398 


399 


400 


401 


402 


403 


404 


405 


'106 

407 


'108 


409 


410 


411 


412 


413 


o01 


%002 

r003 

,004 

sO05 


!;06 


s007 

sO08 


f;009 

so10 


sO 1 


Growth at 9)6h 
(oD0660) 

2.69 

7.74 

3.23 

2.27 

2.15 

2.77 

2.23 

2.27 

2.74 

2.61 

2.17 

2.76 

2.61 

2.52 

2.04 

2.71 

2.04 

2.21 

l .76
 

2.12 

1.60
 

]. 68
 

1.49
 

1.87
 

1.59
 

1.82
 

1.29
 

2.03 

1.65 

3.12 

3.46 
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Table 4 (continue) 

Strain Growth at 96 h 
No. (0D660) 

•'0O 2 1 ./f, 

:013 i. 

so4 1.91. 

s0 15 2.31 

f;016 I. 23 

;017 0.93 

r018 2.10 

!;019 0.97 

.;020 0.34 

.;021 0.87 

,;022 1.47 

.;023 1.33 

!,;024 1.63 

!;025 1.68 

.;026 1.55 

A.027 1.65 

!M828 1.21 

s029 1.64 

!;030 1.24 

r;031 1.17 

r032 1.551 

s0313 1.66 

,.034 0.90 

!,035 1.68 

036 1.60 

s037 1.74 

s038 1.56 

:7039 0.96 

040 1.11 

s04 ] NT 

r042 0.65 

!043 1.06 
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Table 4 (contirnuc) 

Strar Growth at96 h 
NO. (OD660) 

i'0 4 1 . '.4 

!;045 0.66 

!;046 0.84 

!;047 (. 78 

s 048 0.46 

;049 u. 97 

s;050 1.39 

!;051]1.57 

s;052 1.45 

.053 NT 

!;05'4 1.76 

";055 0.93 

f;056 NT 

s057 NT 

s058 NT 

.;059 NT 

s0GO 1.48 

rG06]. NT 

s06 2 NT 

.;063 NT 

s064 1.29 

s065 1.70 

s066 1.14 

s067 1.40 

-068 2.74 

,069 2.45 

s;070 2.22 

s07 1 1.61 

r;07 2 1.46 

!;073 1.18 

,;074 1.16 

s075 1.73 

s076 1.78 
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Table 4 (continue) 

Strain Growth at 96 h 
NO. (OD660) 

F;077 1 .84 

!;078 1../73 

r079 2.10 

!;080 1.77 

O81 2.05 

n0@2 1.32 

sOH 3 1.35 

B004 1.67 

.;085 1.50 

sO06 1.77 

!,087 2.27 

s0138 1.69 

s009 1.09 

:,090 2.00 

sO91 1.20 

s092 0.90 

s093 1. 10 

s094 1.17 

s095 1.35 

s096 0.90 

s097 1.07 

s098 0.90 

J099 0.93 

s180 1.46 

;101 0.68 

s,102 0.87 

;103 1.02 

;104 0.71. 

slos 0.79 

s 106 1.33 

s107 2.16' 

s10 1.87 
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Table4 (continue) 

Strain Growth at 96h 
No. (OD660) 

109 0.32 

s110 0.33 

si11 1.79 

s,12 0.63 

!3113 0.80 

s114 1.10 

s15 1.57 

s116 1.64 

s*17 1.66 

SI18 1.67 

S119 1.69 

s120 1.10 

s121 NT 

s122 1.26 

.123 1.39 

s124 1.39 

-125 1.44 

s126 1.24 

s127 1.51 

s128 1.40 

s129 1.31 

s130 1.81 

s13.1 1.53 

, 132 0.87 

s133 1.10 

s134 1.75 

s135 1.64 

s136 0.69 

s137 0.86 

s138 0.58 

s139 0.81 

s140 1.27 
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Table ,1 (continue) 

;rain Growth at o(') h 
NO. (0D660) 

141 0.46 

142 1.96 

[,i3 NT
 

14 4 1..89
 

11145 (. 9,8
 

146 .0.80 

147 0.79 

.148 1.43 

149 1.14 

150 1.61 

s151 1.64 

s152 1.27 

L53 1.87 

154 1.32 

155 2.24 

156 1.24 

157 1. 31 

151H 1 88 

159 0.49 

s 160 1.53 

f; 161 1.67 

162 1.38 

163 1.08 

f164 0.67 

o165 1.34 

s.166 0.90 

s 167 1.35 

il68 0.76 

s 169 0.79 

!; 170 1.04 

s.171 1.50 

- 172 0.99 

!173 1.86 
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Table 4 (continue) 

f train Growth at 96h 
NO. (01660) 

174 1. 04 

!;175 1.58 

!;176 1.04 

!;177 1.58 

s]78l 1.93 

!;179 2.27 

1;180 1.86 

! 18I 2.00 

s182 NI 

s183 0.98 

.,184 1.79 

s185 0.95 

.,186 2.11 

5,187 0.82 

S188 1.16 

s189 1.70 

F190 2.04 

s191 1.30 

s192 2.21 

s 193 1.19 

s194 2.08 

c195 1.85 

S1.96 1.73 

*197 1.32 

198 1 .76 

s199 1.03 

!:200 0.70 

-;201 1.11 

f202 1.13 

s203 1.78 
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T,'ble ,4 (continue) 

Strain Growth at 96 h 

NO. (0D660) 

204 1.29 

r,205 3.54 

s206 1.32 

s207 0.86 

s208 0.75 

s209 1 . 55 

s210 1.53 

.;211 1. 27 

,;212 1. 19 

s213 1.54 

';214 1. 59 

s215 1.40 

.216 2.02 

s217 1.54 

r218 1.47 

-,219 1.34 

s220 1.27 

s221 NT 

!222 1.93 

r223 0.69 

s224 1. 55 

s225 1.22 

.226 1.81 

s227 N'1 

s228 0.88 

!229 1.12 

s230 .1.01 

s.231 1.40 

!,232 1.36 

f;233 3.02 

f 234 2.25 

s235 1.06 



Table 4 (continue) 

Strain 

NO. 

:;236 

!,237 


-238 

f';2
3') 


;240 

!;241 


S242 


!;243 

!;244 

S245 

:;246 

:;217 


248 


F;24 9J 


s250 


s251 

252 

s253 


s254 

s255 


s256 

ri257 

s258 

!;259 

s260 

s261 


Growth at 96h
 
(01660) 

1.31 

0.94 

2.36
 

2.3t 

1.38 

1.60
 

1.09
 

0.87 

2.60 

1.58 

0.84 

1.53 

1.24 
NT 

1.38 

1.43 

NT 

1.00
 

1.94
 

NT 

0.89
 

1.45 

2.42 

0.54 

0.98 

1.22
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Table 5 Growth and ethanol production by halotolerant yeasts in 

nElasses medium contained 17% of sodium chloride, at 40'C 

Strain 
No. 

Coll 
0 h 

concentration(D6601 
72 h 72- Oh 

thaw 
0 h 

cPloncewtration 
72 h 72-0 h 

031 0.54 0. 13 0.19 0.5,0 0.40 NEP 

062 019 (.31 .82 2.0 5.89 3.89 

06) 0. W 4.2 3. 37 0.3 5.97 5.67 

086 1.1 3.06 1 88 1.90 1.50 NEP 

090 1.66 5./ 4.09 0.50 5.80 5.30 

092 0.(1) 6.24 r . 0.30 6.60 6.30 

116 0.9 3.49 2.51 0.15 4.20 4.03 

126 ?83 9.0) 6.22 0.1) 16.99 16.89 

130 1.16 4.413 3.27 0.99 11.58 10.59 

149 0)60 2.06 1.45 1.29 1.70 1.15 

16/ 1.49) 3,0? 1 53 1.51 1.26 rNEP 

174 -.6 ,, 0.4 1 G 0.40 0.15 NEP 

19 2.07 2.16 0.09 1.06 2.51 NEP 
229~ 1.3 4.6) 3.21 1.26 6.29 5.03 

246 0,70 4.16 3.46 0.50 6.60 6.10 

25? 1 .2 0.9 NG 0.80 0.20 NEP 

254 1,30 1.31 0.07 1.81 1.35 NEP 

257 0.26 1.36 1.10 0.69 3.75 3.06 

270 1.21 0.1? N1G 0.20 0.04 NEP 

288i 1.84 1.l NlG 0.10 0.20 0.10 

290 0.6? 0,92 0.34 0.40 0.20 NEP 

294 0.56 0,55 N1g 0.99 0.76 NEP 

295 0.65 0.80 0.15 0.20 0.20 NEP 

326 1.06 3.09 2.03 0.10 4.00 3.90 

344 1.06 1.96 0.09 0.63 2.09 1.46 

346 1.15 1.76 0.61 0.51 17.75 17.24 

352 0.83 0.73 NG 0.30 0 NEP 

356 1.86 6.90 5.04 1.51 17.75 16.24 

357 0.72 1.93 1.21 1.26 1.11 NEP 

365 0.61 1.32 0.71 0.30 6.80 6.50 

366 1.03 5.27 4.24 0.80 9.02 8.22 
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Table 5 (continue)
 

Strain Cell concentration(OD660) Ethanol concentration 
No. 0 h 72 h 72-0 h 0 h 72 h 7L-0 h 

370 0.64 3.67 3.03 1.0 12.32 11.32 

394 0.29 4.65 4.36 0 7.40 7.40 

396 0.54 0 .6( 0.06 0.40 0.?" NG 

399 0.92 0.69 N1G 0.50 0.10 NG 

402 0.99 0 .84 NG 0.50 0.30 NG 

403 0.66 1.00 0.34 0.30 O.1O NG 

405 0.66 0. 92 0.26 0.50 0.50 NG 

406 1.11 0.84 0.27 0.40 0.10 NG 

407 0.6? (.73 NG 0.40 0.20 NG 

408 0.66 1.66 1.00 0.40 2.00 1.60 

409 i.8 0.99 NG 0.80 1.11 0.31 

sOlO 0.68 1.16 1.08 1.22 2.79 1.57 

sOil 1.40 1.85 0.45 1.05 1.85 0.80 

s68 1.18 2.28 .10 1.70 1.19 0.51 

s069 0,71 0.72 0.01 0.86 0.8(0 NE 

s205 0.(1 0 .26 NG 0.20 0 NEP 

s233 0.98 1.10 0.12 0.20 0 NEP 

s244 C.65 0.35 NG 0.20 0.20 NEP 

NG No qrowth 

NEP = No ethanol production 
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Table 6 Ethanol production and growth of :;. cerevisiae M30 ir.molasses 

medium contained 5 %of sodium chloride , at 40"c. 

Time Cell concentration Ethanol concentration
 
(h) (OD 660) (g/l)
 

0 0.92 
 2.51
 

6 1.10 2.68 

12 1.17 3.49
 

18 1.54 5.15
 

24 0.95 NT
 

30 1.85 NT
 

36 1.47 9.98
 

42 1.49 10.04
 

48 1.73 NT
 

54 1.21 13.81
 

60 1.07 16.40
 

66 1.35 15.53
 

72 0.74 NT
 

Intitial sugar concentration was equivalent to 23.6 % of sucrose 
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Table7 Ethanol production and growth of S.cerevisiae AM12 inmolasses 

medium contained 5 % of sodium chloride , at 40'c. 

Time Cell concentration Ethanol concentration 
(h) (OD 660) (g/1)
 

0 0.97 
 2.96
 

6 0.38 3.28
 

12 0.60 3.56
 

18 1.21 3.62
 

24 1.49 3.39
 

30 0.61 4.16 

36 NT 4.22 

42 1.00 4.20
 

48 0.75 5.34
 

54 0.70 5.86
 

60 1.18 6.07
 

66 1.12 6.11
 

72 1.87 7.16
 

* Initial sugar concentration was equivalent to 23.4 % of sucrose 



/2 

Table 8 Ethanol production and growth of !. cerevisiae Sc9O in molasses 

modiim ,ntained L ,f srdiim chloride at 40"c. 

Time Cell concentration Ethanol concentration 
(h) (OD 660) (g/l 

0 0.70 
 2.23
 

4 1.00 2.65
 

8 0.80 2.80
 

12 0.85 2.28
 

16 0.64 2.76
 

20 1.17 2.77
 

24 0.51 2.74
 

30 0.81 2.66
 

36 0.37 2.95
 

42 0.58 2,85
 

48 0.52 3.29
 

54 0.40 2.87 

60 0.43 2.97
 

66 0.59 3.17
 

72 0.29 NT
 

* Initial sugar concentration was equivalent to 22 % of sucrose 
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