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Abstract 

Total viable count of microorganisms in fermented ripe Palmyra fruit pulp for 12 hours, with 85 

% average moisture content w/w and average pH 3.75 , cultured on PDA and MRS were 1.1 x 109  

CFU/g and 1.3 x 109  CFU/g , respectively. Yeast colony numbers were detected on PDA higher number 

than on MRS. Six colonies of yeast and three colonies of lactic acid bacteria (LAB) were isolated. The 

identification of the yeast isolates based on morphology, physiology, and biochemical properties revealed 

that YAI, YA2, YA3, YB1 and YB2 were Candida krusei and YB3 was Pichia barkert Morphology of 

the LAB isolates (BA2, BA3, BA4) were studied. BA2 and BA3 were bacilli-shaped while BA4 was 

coccobacilli-shaped. The identification of these LAB based on morphology, physiology, and biochemical 

properties revealed that BA2 was Lactobacillus plantarum, BA3 was Lactobacillus homohiochii and 

BA4 was Leuconostoc deetranicum. The experiment was used Candida krusei and Pichia barkeri to 

prepare Kanom - Tan from fermented and frozen ripe Palmyra fruit pulp, incubation at 40°C . The 

results found that 0.36%(w/w of all ingredient weight) Candida krusei showed the optimum time for 

fermentation at 2.25 hours and gave the Kanom-Tan with quality factors closed to the use of 0.1% 

Saccharomyces cerevisae. However, Kanom-Tan prepared from Candida Krusei had a little flavour than 

the one prepared from Saccharomyces cerevisiae. Therefore Candida Krusei had a potential to be used 

in Kanom-Tan production from the fermented and frozen ripe Palmyra fruit pulp. The experiment was 

used 0.36% of Candida krusei in addition to 3 isolates of 0.05% LAB in preparation of Kanom-Tan. The 

overall liking of Kanom-Tan produced from the only Candida Mad was rated "moderately like". In 

addition, the LAB isolates were not improved the quality of Kanom-Tan. The color L* a* b* values of 

Kanom-Tan were 68.5, 17.11 and 69.83, respectively, with an Aw of 0.84. The proximate analysis was 

as following : water content, protein, fat, carbohydrate, ash, dietary fiber of 48.7, 2.33, 3.97, 44.67, 0.51 

and 1.81% on wet basis, respectively which produced total acid content of 0.04% and beta-carotene 

content of 8.67 µg/100g. 
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ltruuulcntrui.nrih, 	
dowragne4AHaohtait-miiittill4lugong4119tuivni;i 

wa 
f11111111,1500nt 6.1 d1111509,M111141 tQW10111 6ii9l5f101141ti1lttl 3 6g01.1111q4Del6110niri 
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ttilea-auyin3inly(kolh tat fl5ZPoliainumiglivillfliff 

(40911111010 tiMe01111111086146661,119111911001141,1c1infl110q011.11fl 001.40,11VO4cb01 

(Iwa0 6ncztit1z(254()) 1A7011111115(4011110 01.0(41 IM11.1161101610 106111 

fl5Z1111111151(116011 4-301,11109 Drum Dryer 111131111111910`7114 411311101411151101151.11000t 45 

A 
1.1f11011q91 (2544) 14e6111151%1111101111511}1111116401MIOWInifill.M'Aillin115  

6$1.61111111110@l1M1081161111 	
LiLV110q00111olliiki-nutaziaiel-uni5Vfmulovtliothtv 

impoqiitilumlotAmilvollurrai 4 2(1141114 Ef910140011a0419V011"01 1119101A11111,111111,1 

Itutoniffavii-JoifilnikoltilanntrAla 

doinararataii.  (2544) InfinituatveumlocaarcinanztummficlIP&101fl40  

OlaqiipiiumnnunirmuNolmbilu 
Inviltfloomvinyorwool5iiiAtFthimairanutwolu 

200 ii'lltikmatedilif16015 6Yl1J 2.8 C.10111015411061411011  2 2f1141iy919li1m11140030  

0111111501i0r0 911.11011afnlilitilluazwa-whIlt111117:111414 
ffftnawn-arliwurgthrt104a 529 

vim 52(6915en unniSumaaviaA 

warrawili (2544) 	141110159 iE11.30•911154411141661114111141FIV11166D:imAHVII  

A161921111,011544&VU111.17110 11/100,0V19111551111111flthtilli1411511101TIM111,1140'3111950115111 

IA1&1061115Z*11150111111111011621958119111141151710100MT, 100 UO3.1511F&liitl14911.111
7110  

69/15/1t1 ltanitut (2548) 	%;9(fItillatfl11^19.1111J0Millailli'frillIfItI111115669;t1A4 

Y11.1illitalVitailnitittAlni 3 4011TAWITVITillitlgt1106110,1660:6€111(7111111115E181,151-11  

(2549) 14.61f115990611141111111'115111116110911"01111410015a41f11 & 
5'311611 

nimidtiltiloirtun-arrinnnyth doormrincillivomilo154tuarviintoolui AuTtm-Av 

6'd 5Fl1 6 &kilt( 	ilt1101):61141;14 0.85-0.86 u 	0.77-0.85 fll16'tJll05 41411100111111 

3.98-4.06 
111.131Alafint111111(60tT11111501151110d1115Z;119101111114101161918111,11f1 

lafflltliiiiii144011101566115i116111001104fA1,11421t111S011115 filfinat 

RSVI/ii114014117111111i011411.60410 Ohl 1f101115 61"at 
flfla' (2550) tiiitnionailinitraNaravn 

ufallattmiwtedilthitiicild vitrillthinnzgaiiivniimiuthttrnamiti,m;Ditni-ilkauu 

6101;t1411i0fl111519.1911F111010101qta mimarmirmilltilIMPITD191156ii11611111906Y1511f1 

906;1'014811915V 
n151440nmar(A1i6149042152l110119112f6it9lo 0111(011111110 

11111111411011115iktilliit11;14i1111910FM911n4flyivillujimlunficalkiillicuttont-rogoAi  

citywoualluni5iiitymmvoiolki v11)1,2550) 
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2.2.2 43911111613 

0) tramilormatutuoithtnecu 1.6cM1911'11;1 Vill1621 601414§1151411 4111161510 

oolvinloi (Oryza saliva linn.) 0196114414116111  rt 	 0 

411 tt6-ei-ntivitilAin4ralloTtimioluilli ttidiintFaanlozoitiQiiikitoiiiiifiid13114 

Ramituovietlgovonifit (starch) etitticuttlilvloii4tovillii:4114nilttailtoiliwiktituji 

W.11A0P 	
31M10 tnbitilonotorrnhift°1 fll5 BJ66111i W2f9J 6605,5' 

11111110191 
ttAiointilmbatiocullYttIll 5014ei11461d66fl5TOT6TI0911111141'14111911001114100191 

ditigmttn15floylvlaiiie  

(Rice flour) 

to1141-314-ingront-nittii Li 	It14951:41itrqfl(trtil,41 

inanliirimetranionnomAoloilAirrotuamditiolpfl4 t,911.4 ittaramoolli 
910110110 tiTtl 

56.114:1inwingivalmi 	
trillimitrant1114dou ternialcui-Alto4ftwanrcht 

cl00t("Si 411114 nill4willyilwiiii-rumillo-nt)icuitimoniilcuri-rtffirailtY(rionum 

11-onnoSulthrwoill4ozmnilotot• 01111michinaVilainiiifitItillti9110115111 

WM1411641110141.1151,5001111116tel 2 911-4911.11,161.100. ;510 05:5111.0M0F114560t505SJID'a 111 

tilvificiiiivoluth4-xihNhmoviiAtitto-ordbnotoilolortho uonolodirocti;i¶oltk11911-ain 

ilutlwinorarigito4fainthinlail4ori 
f11111019111.10165111q0 (gel consistency) 650:5.55:5M55101011  

14951111 (cooking time) An 9111161.11010115111illOtin00 IN 4 1)5256110 4191156519 1 

9051571 1 oi5tnialimantbrituotiiinar 

115n/1149111 	tibrittrotillort (corma,i) 	Ainoturrinlo 

irrionlert 	 o - 2 	 Itifit11111f1 

‘121(16 

ermuttillovin 	 10 - 19 	nifio-a-tio vottPaA10 

91-nonlioned-otonil 	20 - 25 	60144-ilia u i laik41 

grinotillorreti 	
511666915:11911411110lo 26 - 34 

41111: 111414, 2541 
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tlitytillinhnitmolvm 

M1191044f1-3111fl581166:11A 1134011111111111TqflIIM",1511TIAIMIlFwAitnItlit 611,11iFilAS11 

11114 

(2) Calutill114fllt/D1111.1141ht1111,1041i1104 taimiunillaufmatm ltuarin 

cumliurinncilarililoOfilmini'inalttilliiilvItilfitithwoA6)ii-AlratlI401111^191f1110,9111fil  

111161 (viscosity) ttDzfirtirrit lia'fllitlItflA'1066thaltlfl (paste) D1564tr9t66•da) 

• 	s Clifiwtartitiun-ii omiimtm;ilutisiti(getatiointion) 

qtaik)fittniaititnisti 4150 9ua1llii66A4In (gelatinization temperation) 

frmiliftrilarintteruldlliA1111111016c34119illWaN1trnmalcamwal tr,addoulvItolillonttwha) 

f1111.1111101411117;11111f141116Q16flliWniMMCM-1f1W1UVISam3m4In 
tioflthlOW111111413111116011 

I1171111104514 (retrogradation)ilialtrdinflmlierartiviiillitFiwaD 
twitteloaniatalittlowthrtmitma 

iiicarMlirtriql•vitliri019illtatqflfiet1111.119(Afl  

1411114(6•Friil iumninicrumiticM4  

115t1J1ill 75 - 90 alilltiforillelft RM,Iii1145111611:11.1illThliliffliqt11111111111f115161T01;1111 

nitlinflill.61,1611111.411M1S9h11111,1.11t11 65 - 70 0,IfflrIMPIMf 

2.23 

11:411Th,11101111a1)114910f115fil11,150111'ili'llffAvi 1966111:41941ollifil4 

tiiInnfl`M 66016112:161049NEAPATIMSINiiiocrig 
61do49inchl58nttiSNad8J1n68io611t11Jti11 

(113mtulialu frmitillyinaoldimutitartAlluei-ntwildwiletifitihrtii 
d 

fl0,16111111313.1iTUOIlisM1601114 
tikileuilittilarlidarilmtiitkatitionr,LIMI41,180f11110 

, 

l'11a1)'llfllIllq111iillfiDll'I'lTlfA6Mltli)JLL'n'MM16f1f181)f16111 2 ill 4.11111M,1
61711918111 f11,1f1  

y
11 

 

(coconut skim milk) L1M1'4))1111141M14-311L'il (coconut cream) liatnia101tThlttlfltill100149714111 

5 - 10 981111 01111514111111141iff1110i1111411D1 24 91118.14 

Mflil"-31104511 iluodlInmptti ammutouti-illInaldurilothatia?ffin 

111f12:1111111011115:111.19,a1W1551116111111 5 111111 AD  1,110,111VM 1ritntremo154  

Iiilflr,filMSIMA811111flL'ill.1551fidelfil,101111 Hato: Sim 
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1. iiintfirm 

61-katl ii01V115A1J50141414/17■101 1-2 "hi 	

dfJ661

f

5D

1

5

.1

66~ 

 01961./AU1111.141Eltflilou 

ChilLSui'f1111210411iintaillchTwIwSnliwiLtill 617512:941'n19161dorit anoljinviiteLlAuuld 

iquotnpvith6cimon9iittifith-ritunlunit,  
A  , 

2. 911t1t flillf041811.6" 4111:11flt1t11w11in15i902um5rri91o9015i 
	Fl
d 

iilmilpislill5f11114i111W1611V0vOnquAtiltriloltiluni1101,1MAMI itp-mtfivitirtn 

thanild 4-6 514 

3. liThtilli559,011A01  

vurnathimfrviiljniaolthimuitrnA  cs. 	 y 

4. 
1.11flrAill551f1dOlf41).0961 /.1.11110°Z.971114411411141111411159i16il0W3E1It9n0111.1 

501-046-TOteil4115Z111114 140 -145 050'i6%f06i/f18Y 11114 10 - 15 '4!4!91 115511140d043.1161500,5-3  

61101TifibisfiTM1094110iflijUiliGhtitileglifiCinifaltiflAil00:971VM110  

iftlflillaMMIlt15A01  

5. 
119r1H1 Il&litlaNNlit-It110.16411itglitkilflf1151.110ViM11.11111146111.A1.1N1 

6411110.511414i1.01 rill.fittl`fitallilt5111951F1110,111201 
thifftinnivtlubmainvi5h9 

n5nrricrittumiintiriei4 tIO 14;605059ivilouhufrn6131implii01l140111rnA1161"7o 

muhicrtinhanin 4 6(4011 ilqt11111,111 
30 119011,1MtiltrafllA003./Ch910411tflii714111t1j9.109111 

ilaiiitnooniimiltmolltilut-milihilaifitnAlAqql&V31101111150114f111M01Ellil  

U00c111.409i8t1t1111111 fitil  

1. fryanuitiotomAuvrili-1 
 S1v9751251Y15D09AS11159Jit14910591i0115~~'9 6681(1913114011 

dimiluirrt-ThdintilorlOhlinziii4irnEwittlEuifutiOn 
1.1,011.1tili'llilUfiti1111111/5111t111111111.141t 

"dqfl1611041111101411111.1=1171.0115 61n4i19101fl, 

2. ibflilillukuntii 
willih,L51‘1141Q1 loo dou4iownwill'-) 9J 9J 

11531iinflim9131ifl411110166M. 1115411i411141111t111910t1at 
90 -95 rin19h6551i0r1101tilat 91v 

ilimitalatatatiyildiuitgliaiutta21thatai Fli5t194911FlV1961N01991W1115311tI4111Fl IlAtqW711V1i1 

rrthivarownitfitoliiiminni-wilktnio  
y • 9, 	 y 	si)  

3. 
iiiiiittatlintgailif,P10114141A:1:0:6W114015c01112:115110111:11 

1,41,4uTioj-Intfiv,-,rihrtu Ant finiDlf111NrfinillAti 0M1.17;1411d0M1111qt11111,i,
iiietlfAlik 

Vildficq ftlId4-111:S.11,15.tailii119141qMi101011111131JtledY1919161J111C19,41111,15:1 
65 0101 

61MrifleftifYllil"th.11-16-M1 15 - 20 94199l  OJI(CIUQC, 2544) 
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2.2.4 9119fla1n1f1  
.■ a 	a 

911010111510113111i 65011110111901i1 911
0 1110101105n 0:0511601,10T8 C12H22„ 

611011115T,fl01011ntild6Q15W11a,111711906410f1115ii 	
002,111"'1115.14-ruudillt-nr, 

9  
Ioninlfrf1000 

= 	 1:11V110115100Z.,'01411A110atr;ahirlflinneMuilw',Inzu 

i'oun 66 41131ChilAifilfitThtellIdiallitOilitThill06itiii 
42,1111111011111ii Aw 611111100in-15  

tillaitsontieurminuillionactimz iiwtinifinoranpiAnviloilklunfiv 

?i18111151114rmillilattifi”100:r,pitticrimijou tiviwilltnrcui4-rusintiourtnitilAs 

1.11,0111A1M3U13414161trilioinNowuolnqinvilucrlifilArrinlillo61,9%-mial  

111010141141,1V1511101101131101,fia9111S1962019101101.1011011111  

Hautili'11115Z1111,11,6an.11181111VODAVA1,15Z1VilID151111fidt11111%  

f111110141R000191A4010414 
inicitudutIttaziitChniu ibuttlyfrimi4utminiwwwwniur, 

2.2.5 71091 
ini,lutaiiwilfluvrenvinmvuupeu  

rio ill  VI 	
Saccharomyces cerevisiae 

V11115061.1thrl,d1010141008fif1WIDA46114g39101froculwoonlot 
lunwilininnin 

fiviimelocritithLatilitnAainift inuiturnor 

tlli?v0141Q10011111411031494211011301A'auefuuti6currirrhiluninnin 14ati 	trim& 

nm4iiAlliillilit680110EIDA'ilipitutri4TuldkomiltM4011115 	
110:113111411 

71041 80419 yuilichmillit11111111151181Fl065:14ill 27.5 - 35.0 050169106i05Fl olequnqinvoiniiin 

.9, 
veltv5mit-ntrifitirseutuniilmniliviru ttonititumgriufl151117f111(694111 

(Bdifilfil 35 0101 

Vlsartion) 
6o5in-milanmom "tmkiittilalumnicziAumo 

01111500140/1111Nolo 

141- ti5 146095 2.0 61.9ifl'illiltailif11161111fA017\11011115=101 4.5 

tmOill0111M1190115414t1i1 3 Ifilq fie 

1, .7.104d 	
(compressed yeast) 0e1iril14111150tilti4141I66(4116954116F11I9161") 

	

la01111560d4166'191SD8J116198J1dT81 	fl 	
tv1jia5a1H 

•=1 d 	 A 
511111/1c1WIlfilintiOlgt115611ThafilllaVult'lllt14 1 - 2 

-1"2, 
2. TIVAtalilitchindA (dry yeast) 

iiffkl1W11,M040%01011,111104 40-45 01111 

1,150Litlff tioutinii-AtIcouluirti110,96014 
rnamotticutitnuiriqatiiglichl 
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3. TIV146611119511014440t113001 (instant dry yeast) Lltall 'aineActifl&hatv..)6MBAll  

flt1:6£1011.41-411.1V111150114111514370v 
llicialmmenivitimdurallutnli gilintailileinutiu 

I,IlluntviictuinacuilgiviTii01V1156$1.11411-111191019A11551c10€41  
a, w 	

w 	w 

.611411111514MV101i119 3 959101 VAIINfic;11411tIlt211,1 
016110anigr141711 3 9f riG1931 

61A/4114ml viSaiiistiliumflqounlisii9iiltiu tip 7mhwaditilA141univnit-willQI Tirriitila 

6151111511&15840,13J1660:11V14114.1f1169Milliffltflq01 (111T0'171V111.
, 2544) 

2.3 

7151ICTM11517119nniAlMilliannlal

91  
lUIVIEJWA155U9S10111/1altiValilptill  

9.101E1  

g911;11  1 

if-n*1mi 
911%01 	

3200 

tilq100510 	
3200 Dill 

6troorm-qn 	
200 Dill 

mit (tiutotttaht-aitio 	3 	5015 

ltl i 	1 Auwil atalitrutimrtIutvtt   

?Alb 

1.13191116416111101111116690Zb10161Atminhoon 
wr,14totteritt-ri4114iirmult 

2strontIltinfloolaritiong-tutitt citichillifl1110111111 &A  MU 30 

14111 fionilidlonaimufianlou 
u-AttniNnatnionvatt, 

3.mminziiiitviSonlluttilicirtim 014111111 rviailumia 
1914,1191171.1141111111rNI 

11111911 1011110140 1111011112411660 311910141
11 6 1114641 ih4011141Ng144;11 14106110911agallelci 

616QIII15111Th 
4.4113.11iifllailt191:10111101654604A1114111411:4001 11^1051i101 115a91ltld 

15 -201411`1 11.̀1;146ummiacitnitv110,91111111VO,Pfl I504-gnivrinifi
suirin 

: aniriltiliufl15V11015,2544 



d111Hr'li 

360 

/110011Ifl 	 80 	Dili 

tilwavniu 	 270 

360 	flT1.1 

minifrailuilortIudiu 

21 911 v a  

1.i11111:11%'111Flillitrilil 1/2 610 611111 Mflai'll 1 72 010 P10110`114161111101D 

'15.11141110640Q1 0f1D11168611q11 

2 `01Q10,11611/1110911flIf19114111"11111;1 tiOU Sriffrapti triMU 

1i118J8 'F191111114 
4 — 5 91r1SJ5 11100111411M11110001,thlT1311 

2 WI 11301984101,1JA8417160103J 

1111101ths1C3P1I'lfi I101.1111111illtlIfltflad146A01180 14
,1111101111511.11ill 10 - 15 11111 

thlclinayht, 6111111,6)-3Eiliiinfl11111.11.11t1.11111 15 Mil 

11911:911915 um,itItut,i, 2524 

12 
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3 

ri11141M1 

1111 

1.11\13flittITV1111-Alllis'111V1159)1-311191 eu111141T-anv1 8 At1W11 

2.14100M1 6f1R0 Hlt1 	fltfl IQI0d00 	liflt:Clith1118011-01C1flItill 

/111,9111011;hirallill 20 WA 

3.1i0,9100T010111WiOWL09116111151:11t11 20 VA 2,‘  

4.1*1110T611510 11-391011115t ii11011qTnY15111aZfiltlitiMailnDfila14141AA 

5515014-301:1111111111 	
lthliturna-Mmiiptiqugiug-vin-ru-ornitrilo 

tthmi min1,11158mtil 6-8 9f-311,1rt9fvtl 

6A0A26t1-ati61tla 4141,miikkwiT14054115t,'Illt11 25 - 30 111fITUflItilqfl qZ.," 

lirumniar.gilaniau8 	ttigol f5ti911d161atit1d195tat191t1fl 1616 1166(14 

76 : -loan 61.1511114i1'111, 	
15 VIIAD1011 2547 

(0100:"Mli06314-11AdisjA 3 tfATI:lankaniUrditiThiA001,M1100= 
Tolinvewaruoicum, 

VilthAM14i119115111(11  1 



61151112 fl151,11/U910 

ahundu 

llehlit4V11/104119-111A1Mp5611 	1114%/00M,' 

) 

gvnii 3 
91191 I erg 2 

33.64 22.62 

61,1461111641 33.33 

111011aV151t1 33.33 25.24 22.62 

nzii 31.26 33.64 45.25 

6148011a2(fl 2.08 7.48 9.05 

tnlocilcu 
0.23 

pilt1 
0.23 

100 	 100 
1111 100 

14 



Val 3 

Onoluarlitni 

oiinsti 

1. 	"Ica g111 
g A 

1.1 pormvp-Aruiolnii& 	1181/191D1M1B011P11 

9) „99' 	 4 A 

1.2 Igl11511u191011 	
15011VTOMBDOIIOU 

v 	 1 
1.3 1181411/W111 	

010010D1f1011011 

1.4 1711Alavald 	 Aliiimem 

1.5 ttilytilitn 	
Avrihur-maku5 

1.6 llef9411119511filiiThIAB 	
A516thliiiiill 

1.7 1,40i11-1 	
911111101115111 

2. 	ilfriaddifliiTifirnafitiaiffin 
„ v 

	

2.1 111301i1111111170114941 	
Metter Toledo (Model PB 30020 - S) 

	

2.2 (1111111141 	
1151719111'ill119111101W112; 

	

2.3 6f15051P41CIfilty41101f1 	
Turbovac (Model DZD 500 - 2SD) 

2.4 iitlitilDflttit161111J Air blast freezing qttrawl -18 faitlErMitlft 

2.5 qviAirrial 9i1dA LLDPE ‘IttiB 611'd X 11 111 

2.6 alt 1101 

2.7 copliAtt 

2.8 111111=1151rialdiiM/15,105.`1:110111hPillifilltifT011 14 1511. 
ro 12 9111. 

2.9 qdrmiljl-Ildflil 6141 (311(01J Ml66ti5 	
!Altair( 6M.I'111 

3, 

	

3.1 6f1181ifitilf111119511 	
Sartorius (Model MA 30) 

	

3.2 6f1181iMi1116011 	
Mettler Toledo (Model MP 220) 

3.4 1B301111'41BlIfilYiii 	
Metter Toledo (Model PB 30020 - 5) 

3.5 trlIBliftrliff (spectrophotometer) Gretag Macbath (Model color-eye 3100) 

3.6 q671B (measuring pipette) ftW1AfT113.11 I - 10 ii•dnOI 



5. 	lifItill1191511.101131,flI1VII 
Nuaire (Model No.NU-440-400E) 

Shel-Lab (Model 2020) 

Sanyo, Jouan (VX570E) 

Shelllab (Model 1370GX) 

5.5 11119,0111f1/11141118j1 	 Tomy ES-315 

5.6 Ifita444 	 Satorius 

5.7 ttigaliffiltait 	 Precisca 

5.8 1111J5L2W1 	
Sharp 

5.9 diltilt-nmplium21114 	Memmert 

5.10 6t11404111191577iT9. 	 Sorvall 

5.11 fl;81rpien 	
Olympus 

5.12 ttltali9ItTntlqflaillJEN 	Shimadzu 

5.13 glifl5f11111110;111731(101110Z1flt0166411114i114 

6. 	unun-mitti 

6.1 111401f1011971 -11005  

6.2 IlinttlThd161911] SPSS 

5.1 4I6tin6qf0 
A' 

5.2 0:,111111YD 

5.3 i6hil16ql0 (10, -20 UM —80°C) 

5.4 9:1011f1111.15% 

16 

4. 	Oliflialutliiillfillitt111:14101411M114111taTiliwier 

4.1 iloldfrait-mmivoinginh:ivinterurm 

4.2 frlifilil6I1f1f1011  

4.3 111111VOI.M111  
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'Awn 

di Li  
111110011011161111111-1 V101,191111Mu  

ci 
1. fillIMUU111001 letal 

iiir-ino-mqncticwionmula donalgonaiiiaannolug toicovaluji 9151viici4 W
sfl  

91102f11 :1711• 2ft;0191= 1:3 1ire101:11111• 111 111111660f1t110101• /411101916015flplfilAittlf151 1150464V 

1000 0011-10115.1.15011 17,1161101611wliin5o1141vitileh'h 
wirdlicilniuitu 12 iiiilo nijitNnID 

010111111 11111401.1010c11011170100Bl41111104141flil 1 
%, 

9151tVOUflatillY16110A10It10 543fila L* a* lin b* 
tilfoot itaviityrnAN u551 

q19•41fliffifl 
Low Density Polyethylene (LLDPE)NP4111111111J40j0j1f110Lfilliflillillitlt115111i 

tall (Air blast freezing) TA gm qii - 18 010119f0litiN 141101111711111-111011•01141f1110 7 ttat 8 

2. fillliffilt
A M111DZIIIM 
	 E1110lft1M

2 
801V11111fl 

3,
e  

12 9cl11J1 1111.6t1flalOtraW1111011115 potato dextrose agar (PDA) 

00t1ttleitltttlflif1T0a10-1 	
restreak 1J11011111 FDA BID MRS agar 

169111 CaCO3  1% 
m  

itilliftTh1407.1VOYMM1 VA1111019115  YM agar slant ttrnttillaf11110110311000flii11  

(LAB)1111811115 MRS agar itElt111101 4 D101111014EM 11101tiall working stock 

ttratTill stock culture II8AVill1,1011115 YM broth + 20% glycerol tWatiiiiiTtn  stock 

culture 9104 LAB 11.I811115 MRS broth + 10% glycerol 
Cifprigil -20 01016,110asElet 

3. fillikil69inticaria4rla4166r669Mi1arg6eaf14111114t1M110911011111 

ilifrki 1 s't-rtJ turf in 11 gill 3 ulin pi vanThirm-015"rnui 	
toankii 

9 

660111U4C4'  

3.1 illntilatlIMArifliaTIVOIIVIA 1410 
cross streak ttrf4attliltinit,  Yeast malt extract 

agar (YMA) illtf1016011012111ill 1111191 91011 61.M.111041tliail 
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3.2 61f11113171411041411U1102:(111C(1141104fit 11e4 (ascospore) lt10611111ati5i'1il9111 

sporulation medium lilifiNt111113
1C1 25 0111119D19tIff 1,111101 2 5141111 (Campbell & Duffus, 

w 
A A 1998) t(01,5111111atilli(0111-1 GE medium 118JWIQt1d79f17J 30 01fIllIfOliera Munni 3 'ill 

w 	3, 
91(111111111116011gr11185 (AU rti malachite green itilelltlf14011WYDIfflf 2i51f19111.1il5  ufld 

inituuoviflottaitivaorain 

3.3 ilf1111015t(414111145A1131 (mycelium) iMr, ballistospore Iti1tlI1111:3&1111V1i(111,1011415 

corn meal agar (CMA) lillill
qtU11115:1 25 010119M6ifla 61l111M1 3 ill (Campbell & Duffus, 

1998) Ill wet mount AEI lactophenol cotton blue a12f0501(.1(1401V0T155ffd 
 ca6nGIG1~ l81 

A A cr.,  

(11504)11111°111&11114/0U 11:01#414161111 true mycelium 1410 
pseudomycelium 111011111 

611111 I6Mlfil6f101111?(111 septum alt1111111Giatlalfl 

3.4 rltilltaltrittiltilTheitglitettilititailtattYntiitgiTheitlilithniiiiitoanitaltil 

3.4.1 flOckagf111W111115051i,11110111151101 191(4E1140U 
YM broth 1J58J1011 5 

11554111111n043111Q1004 ihrktutuclii 37 uti 40 O5ff16c1MWI1tla 11116-101 2 

illf191&111Uaf1156tittltErll'al01111161a11:1115V1(10t0811C411111M0  

3.4.2 iinwiti-nroigyinatmmiiiholiivoorriait141 191011611401111011115c1t1 

10% NaC1 UM: 50% Glucose agar thrinqunit-jil 30 elf110(01tiftlV 61141-1"01 2-7 lYd 

3.5 41111111111W1111101m11.1111111i111141JOUVfalfil11161fili11111i4f11411014 19  911A0 

;la glucose, g
alactose, sucrose, maltose, cellobiose, trehalose, lactose, raffinose, soluble starch, 

xylose, L-arabinose, D-ribose, rhamnose, methanol, ethanol, 
glycerol, mannitol, salicin WM; 

inositol 114011115 basal base medium thAtinic,i1 30 olfIltalfdlifler 11111-01 2 ill illf10 

t-rno5trua41,4  

3.6 illf111111111141111101140111140411114911110110 IP6IF111111A1M5171S0111 
1 D411E011115 

fermentation basal medium ClT.lbromothymol blue1111"611Flitlfflg 

30 0101191UliiffM 1M-16701 2 ill 
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3.7 tiald111.10111441 60111..11411Talll  

3.7.1 411111111111V1111101111111fli'lltlIQ1M,4400111MIL14041,1111it1:
1W11DINI110 

MO14011111 Custer's chalk medium (5% glucose-0.5% calcium carbonate agar) *
v11001150111  

1r001.1111IMl 
3.7.2 iifftilf11114111601511IwaEl1110111 nitrate broth 6tn'011115 Czapek agar 

3.7.3 4111111111n114 extracellular amyloid compounds 111
10 starch IM1148-1111I 

ammonium sulfate-glucose agar 1111TrIgt1191fil 37 010101'06I
st12f IMoini 7 iv 1111117111111Q1 

'15'6'1,-01t1Lugol's iodine lAirIcalltlinci ei46f191a1
‘41tflQ1414 411:1015V1111  starch 0t'tfi1Ff1116111  

3.8 eilfriltthiciililb4igtiagltUffillatkitiiill  The Yeasts: A Taxonomic Study 

(Kreger-van Rij, 1984) 0X111 
 Yeasts in Natural and Artificial Habitats (Spencer and 

Spencer, 1997) 

4. filifici0049,11401kiviunzuvrifititnamainiimmilavnivoutivim 

4.1 Fll5vll6l9tf11ifdG1 LABlitlad Genus 

4.1.1 AfitilafllittirirtnallillATItH lAtI61^lt Igt111,40111011111 MRS broth 5 Cida05 

30 04fIllaintiitiV Morrai 18-24 411911 01f4119:11140112f66t1511 riTh19,41tIfl401 

1M1155ftle.1 aftAI915146I11.:111Irw1a66fl511 

4.1.2 ilfarlf1154114101119131112.10tiO0 (catalase) IAti69i1ttAtaf0114019115 MRS agar 

1111111  30 Olfflilifilitld 1.141-A1 24 4111111 	
6611dI1t191 3% 

H20, 114191  1 11110 alt091111166q140416fl 2f t11819IID466fl2f6n 6iViFfti1tcSsjorm115t-1a515 

101111581moalmdili 

4.1.3 allteCAE11410111 MRS broth 5 i'JasA5 	30 0101695ntiefd &VW 24 

411110 1110171111111111Wrf011fl156105011M119Will i149d 
4.1.3.1 oomocoo-nolittgiottairwili 10 Rao 45 010169f116otitiVf 101.91151fl'69f891 

6AU1111 MRS broth 6919461fi1 24 41-31114 1 0,11 al11111.1011415 MRS broth 5 iin.W6415 9181(1 

tlitnifit 10 04ff101f116%ftl11 6M0761 7 5'11 waniiiilopor,11, 45 0411169Mtnittef 11110Di 2-3 194 
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4.1.3.2 fiOld01.01154341:114011115 MRS broth Y19151J pH 4.4 ttaz,
' 9.6 115010I 5 

lotilmliftiloil601111 MRS broth LMItial 24 9h1111 MN 1 0.11 	30 awn 

69506;01ff 6116101 24-48 9111915 

4.1.3.3 1101r1011fl156934114019115 MRS broth + NaCI 6.5% 610t,
' MRS broth + 

NaCI 18% 113111915 5 ml IMIflliliril0f40,9114 MRS broth 61141101 24 9illa,9011
11  1 Ili 

111111 30 "040169)Mitlef 6ME101 24-48 4111113 

4.1.4 TIgifOilfTlitiffilID0110115ffi'lliMUTIlill0U19100019Shillftlifiri 

6E+1114 MRS broth 69/946101 24 €11101 1 loop 09114811115  MRS broth ill;10111ATMilifln 

1155111F)00WW1f10011ilifildfifliflUflff 111 6119/1/11 30 0101601fflastiff IM16101 24-48 'hit)) 

al1ffl8y1lki=41A0166fl00151lD141fi0001°11A1J1i0OW1G106100050111  

4.1.5 91,m12,1176ilaiyalLamiltittaam IMA1F)6011101d01#1,41)910660 4.1.1-4.1.4 

11111i0116C101dIN11111 Differential Characteristics of Lactic acid Bacteria 111 Lactic Acid 

Bacteria: Microbiology and Functional Aspects (Salminen and Wright, 1998) 

4.2 nilintrunirtito LABiltrall species 
4.2.1 1Th003101110011.11101140111181t1fi151111F0Q1101 11101116401116.1110  MRS basal 

medium iiallifil411110015911511Mill 1 G111aOO arabinose, cellobiose, fructose, galactose, 

glucose, lactose, maltose, mannitol, mannose, raffinose, rhamnose, ribose, salicin, sorbitol, 

sucrose, trehalose, xylose UM: esculin 11101i bromo-cresol purple 699114iil4G16fl69104 141111911111 

30 OlfflOSMiltiff tuLial 24-48 41"11))1 

4.2.2 IfDld species 910161lfi150610fif1 1i;10615tI1U96I0il
11191l9v0  4.2.1 fill 

Bergey's Manual of Systematic Bacteriology (Sneath et al., 1986) UM' The Genera of Lactic 

Acid Bacteria (Wood and Holzapfel, 1995) 

5. 011191301,10119101111111,1starter19.1011919101UUt110110 

5.1 1.&a.1411401015 YM broth 115111911 50 rinn015 4,91111111tri0tefillnlifl 250 

9.10n011 1111911,16030161R11 031.1100ii1100 37 011110106%ft10' 6N6101 18 95.131911 
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5.2 1111111151,1913WM1191-1111th 8,000 	
iiqunqii 4 01ff16,11datl'a It-111fil 10111

d 
 

11M
9)
1161M

1
4-

0 normal saline 9144,911111i69111915C29Alf111/110011111512STMIA11iel111511 

14f All starter1110151191f1E111111911a 

6. 0151914W11,11.1f1MMIDGM1910146111 starter114611919111,1111M16 

6.1 6tottufliiriuttanFffilvoim5 MRS broth 113111915 150 alas &n
. ,t511JI5111111191011115  

601409114191 250 'ft PFA915 111111.191
:011.19,11qt111161 30 01f1101Mitlet 6M115D1 36 912111 

6.2 1111111,95119137114971t1111111-1 10,000 1011910111cl 17
;qu1ig91 4 0117(1tIMIGitla 	Waal 10 

11151 5116,1522k0 normal saline ltIti14911111511,15119137129t flt1;j
1 111800flPIM266unc1650662niin  

11115d11151114011 starter111t11511110%1111911 

7. 
tmliTiluvitiattrudiantionilnittunlaointilenininitnniatramia 

7.1 f1119111111J911fl 

alowaininintoluailau4o 1 ilunineummia otriii 1 66=111114411fl V11111411c11 

a/  

&10.110allihli51 (2549) 
11±1144fnAli ,61

v 

1
v 1101  330 oil' I1IR1iMI518 330 fl59J fltirl 625 

_; 
imam oniifile

r 500 flitl1119J:,1151114111891 625 1-1511)1f1101111 0.27 O581 0:02,1118911 

111111 180 fl59J ilalijeflali  22.52, 22.52.42.66  , 0.0211'01",,' 12.28 9118166119111 75fli5lil119a1011n 

'01f16118A-Mlicif1M1 610 p62m66114 1050 641A2U614 1,11916111i'-ornliroria91v1911150111th 20 11191 3, 

tlfa141,211118911011310 11-109i0ibtallt1,1 20 la tiVeigterliNI-MYISVAM1.108 111Q11-19-11011.0 

11516at6216911.161 115dBJ1tH 20 1414A 111119:91112.171i1
16111aM114+314H0111.149C11141ilf11-1146rtillfild 

f1101i1CialTUTTU14N111f1111951,1416a11.11-11J1A lillrill4P4M11144111:11^1111 
chtall 01 40 O4f11 

4 a 12 1,01MtelifJA ilVilUcfalltutton rtinaldn'Lla. 3 91)111.14 11A11000iTUN'efi.Miliqiill,Utht.1 

33  
clt 	

14111143011a613.111161k4T.119461,54 cdn'Illild 20 ISA ViT1M11.1,finihriThWWW1109.11WHilf1605 

Alit.flarrauvi-arau rdplinntiviiinot55Inniiiii0Ounitmacinirmicionn-ntrthk 



Nrmal tnh 

IliP114A144011ifill7r,111t11 2011119 

ldaloormrintoidug l 

cv, 

iiIii-ruptaucliqurvitiori 40 09011ACM,180 cdInSlill 3 In all 

ifildkAlgt10 1194101140,51  115 4111111 is Mill  

1 

22 

Ala 1 411,1Atit01151P1191141011fl 

19111 : 	 CAfftlillf111, 2549 



23 

7.2 01111flefO 111fligffi116tflillAlu31511191a19ito  

1J164o7miiiLtunlhillitIll starter ATI1TUD15iillrth91111161.18911Miiiflttilk 

alltrutiltwiTuAnawiniAlilainkiftwatilifin0 (control) 1,40101r(81.1197101411-i-Itiugii4tIon 

1SirrumpliVvuthmin10 	
0.08 Eutmitmin 

, 	tht 
*IIINV(11 Tilf1151i)J21194101PirtlfilltrIMVIS1 klinatuninat 3 9111111 

ontvotifitut-mininiurhur4mAun-ni#19-19) Ain3Jtial4moin1ft imrarun159194t1 

%Nair-awn., 5m111711689S 
0519M31191141A-MiqM11505299N9491111 2f 1156691f1110111111919411Wmaj tymniu !1St! 

5V1f1Fi 

7.3 tillAtleiViiiiiPUNAtfainitiVafilkinliiirilUtifiln 

L11641aviiitunlAilnlif
iAl starter inliiiifil5i11111411011Wllfltdiowraminuiwil 

do 	a 

6`1J5f19J691f19Jf191F12(G191%)195 (SoccharDmyces cerevisiae) 

141484MA'Dirtitfirri1,911111;Vili11151117(VU1411911 113111W64071Vh9lill°111?)016M411-mcanktIoni'ou 

MI 0.2 600111111`afl2fTlIt42(11 illliclitiVii91141Jth145'1_131.11flilE1802,,
' 0.1 Autila,voiniinin 

2549) 1510151iurhuvraatalD1 2 1/2 M.
' 3 film 

Billrf0elffitltilltifiWthttrlirliffirlreiall"1113011n 1110110151(1431001fiLfilbinttlyal 5 

5241111 (Scoring test) (alf1Htlitl Etl) W9f7Jii94214  14 fit4 11511HIMOV01A9166111111J1WIJAMI 

(Randomized Complete Block Design,RCBD) :16BIt'llt1117J661.15115ThanzrilltriJantlIJ 

t1-311J66011161111alfilt401(19% Least Significant Difference ( LSD) (DOOM 2544) It151:21
"  

remiw1lill91566n501149p1 SPSS 

7.4 11114111111.131MtdEllear(4191111t11111940111i1%14119TA 
w 	dd. ,,, 	"i  

tiltilatf911riflflIM3fitcalfrue 7.2 111111611M1011ffillf4801allifilliitlihIWIGI9111ililtli 
c„, 

3 5'6191 f140100at 0.12. 0.24 lint 0.36 110A111111411V1'311HVIIJ 

101Voutiturrarnininnyniantoittaqin loagninwfocumnitlulAiiiu 

f171111501.1 
 (Ranking test) 101Ellistrii9J5Z6191118111fililif115 iltiltd 30 fllaf15

-1r.T41111.10115 1̀.15114  

1801401519 Rank Sum Test (dal, 2547) 
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7.5 Fl114ninvilmovamilaminflinilinuiremilownivtuuvna  

1.114011/01111‘10 7.3 11:01,1611t1cliitiltaalfliltiqihflIA111410 6 1.119
,11111J1MT00101,a0  

ifltaglielitlilciEllInfl;if1115111illi)00M1 0.05 I1litiliVi1t1i1111.111111.1911fl ;1119106110 

111911411aTOC11110111r1Ort011illalt111111.1121019(1 a a ailt131f115111f1Z101111f1-311.191811 1-9 

flaqrtni 111W1111111J11-11111181A1f1  9 (95011111440) tl1 1(11i95011111111110115tif11.1N40  

qill111114114t1-311.11101J1-311 IVItirorlfln011e1Afl(111  30 f1111140(1101WM)1143111111111111,111100 f1  

nt111,5f111  (Randomized Complete Block Design,RCBD) 

SPSS POntritYtatIWITBABBIWIMEWOlfiltiAtlkIEM Least Significant Difference (LSD) 

(Ole315, 2544) 

8. nrii6fl51d tualM1141flik0411141101aihAlfifIllaiukk102,1111flilatffinilflaftli 

tlillf1116111111flii bunlinilltn-doininnocunalotninultu 14uri iliantufl
-raniu 

 th&1u 	 6 6M'113/11t16115Q0114911.10  911119if1151105 AOAC (2000) 

Ir1512,191159J lt1161J311-66f(bi1i11 1B614 UV-Spectophotometry 



1.111f1 4 

Narmiiu 

4.1 1111141301.16110911011/111 

pinmailiiuntAlounlamainitAtiromagnisilSomjantcillitm.itmailMtruGourofi  

3, 	 >, 
1l1611n N8018111111W16181,111111114161Allci1111.1111f11111111111151.11'ill 1.1-2.5 FlIdflill3111111111At1 

sy 

Di1611 1.6 Filaniju iiadontilSon loinnutiAtninnTheAtirvi-gu 800 all iiqllui'auat 54 

1101r48018t1111801188:fncinvoiainn RniSDAtGoursh,  tilfrrum-i- telFas) filiittqA(ai 
. 

ung,iiian400*) tviiriu 60.51, 25.61 638Z.' 51.07 011141i111111188111lillaDVIlaTliitilt1111.18-ill 

suolifiowthiann lifnutluihmAntlou unr,iifrillAUF1640111111fID11   

 
w 	. 

rit1111.41

1

11PA. U188 

nt 88 9101f111117t1r10 1181111011P88 !m1ni' 4.10 r  131511611an- qflfF411101591i1f11111.181 
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a 	 cs 3/ 	a 9) 	
A 

45"5111111111111511195116=111815 89811883108 twoontinz; 85 91011.11911711NAfill11,81n861,111f111  

w 	w 	cs. 
3.75 IIN,1440011B1117(111131111ThIRMJ 70 Dill vialfl 

4.2 01111B111910&1104DIntialitIlldflilflelf111180-1Mliffl  

1111181511161109118111111111i11 dilution pour plate IBt1614011115 PDA UM MRS Itilll 

CaCO3  1% Bid 1 illlrll'STITIcSi  ElhilI93ZIJUIl PDA iitimph 1.1 x 109  CFU/g IL1d9111111 

1S1.11156111051111.111 MRS 1Jt-1169.h 1.3 x 109  CFU/g 41111.0A1114911511f1 3 lii01J14019115 PDA 

9t111Jitlifl1kt101091illtlfri11111011115 MRS 1181:11111519111 MRS §11,11A1111481111810.11c1c454  

Vf1185A lillcitflfl1lintlit18" (clear zone) 5811 9 1(11Bi1 6;049J1flid149UO,91(04VI1) PDA 
. 

IlMilfadlllt0IlliticltltaldT4B5A1114 MRS agar Tl)TIBrIB111144114910  Ill 

w 

1301-14`71 3 ihtrittlaldBitnited0911B141.11 trlat&149101111I PDA Raz MRS )11$111CaCO, 1% 

.4 
lawn) ft DIL118211811ilt1 (CFU/g) 

Sample 	 PDA 
	 MRS + CaCO, 1% 

	

2.2 x 108 
	

8.9 x 108  

B 
	 1.9 x 109 

	
1.7 x 109  

Average 
	 1 .1 x 109 

	
1.3 x 109  

A 
1111416119: 1115696Ill1;d016910 	PDA 111.19ltplililucl 37°C 11.16-45hl 3 21.1 

Al 	A' GI  
al MRS 1111114 anaerobic jar ligillyglur, 30°C 611U1,7n1 3 ill 



A 	YAI 	 innfilmij you* 

W16L 14 ct1 11t15Y1 911161V1 

IflIMinau 	tour& 

rratvi4 	*Liam 

Sample That) anvar,r,ItiTaa 	 w14t10140 

26 

4.3 wnitwintwanlovaiblacifititaniiiinfiniewnuinin  

4.3.1 0111111111-601100101801118,121111111011111 Yeast malt extract agar (YMA) 

111111115111It118111104r1110N111111140111011111 PDA 111`611tiAllriguirof low 

restreak 1111011111 PDA alit-hill cross streak'011.111C111115  YMA ihtfl116111.101,11Ji14 111118 

toy intatolifilafi 	
tmtvinia 

IonnyfilitilachnnAlvittj 1181111611 	a111-m321 ernmiN ilj411111141110114  4 

A 
0111411 4 nfrklaitifliMPUE1460011/116f1 I8101116101118111111 111811111:6841111811111 YMA 



Sample 

infwillitaj tau 

NUFl F:111141 Zf1112n59J ilia t!' 

Ifibfithinau tuifilvq: two 

ruin Prativil ihmnin 

iniMninan ttnobraj you 

min Alit& F111114511 11nter4 

B YBI 

YB2 

YB3 

27 

dri 
onntr; 4 9fI31inif1i1d11040B4111110f110101flaiOR6111111  631fl6NVla6ltl5Y1u811111 YMA (0i0) 
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1 
0infillihruild51411041,95aSILM:f1M1341.11Mit1V11.105 Igtanniinatnonnru 

sporulation medium 111112M1 2 ricilfityr UI1111811111 GE medium itunal 3 ill 1431.711 

douilioufflAulCrwriflontimiiinilait  milik161Nnielinai181pl514f1vti1114oli Stahl( 

itatilliitnitihstartiiirniinftmoiltrentol cia Y83 

6146Iff61111.101151491 5 

.4 	4, 	1.1  
V1111411 5 fl11101211Ji1411atillIV111,111TalfIrCLIOVUORIVOVIIUM1141101flIWO011allThl 

         

Sample 

 

M9all® 

     

A 

 

YAI 

     

  

YA2 

     

  

YA3 

     

         

4.3.2 f111110111111i1411041110Alluzfillger141182111101104 (ascospore) 



Sample itiervile anvatzldivutvanitimaimplia4unzards4 

B YBI 

YB2 

YB3 

29 

811114`1 5 B1111111:11.1i1111BlIfillffilAUDififIBIJOIIIBITJAIIM11491f11110011BBilfl (Th) 
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4.3.3 01111111111111104141Atiftth (mycelium) UM: ballistospore 

11106111LitntilfffiV1111,1011115 corn meal agar (CMA) 117J51t t1611a1J1J 25 0101 

1.9101,10V tidititint 3 ill UKT11-1 wet mount 4-3F1 lactophenol cotton blue d-014-30f1K0,1 

1091551.01 tilliiiv‘91010Thlt0111115r111113J0111&1111L6111J true LIM,' pseudomycelium 

ballistospore 	 6 

a rtA 
G11111916 f11111M111111111f111/r11,9121,Tatillt= ballistospore11O10e1711161011Willf140010113Th 

        

YBI 

True / 

pseudo 

YB2 

True / 

pseudo 

YI123 

True / 

pseudo 

     

YAI YA2 YA3 

 

True / 

pseudo 

True / 

pseudo 

True / 

pseudo 

           

ballistospore 

4.3.4 frniintainitunintaloiluoiminiaittarArrmAtpuoilinfulimatioealuiinv 9 

f11569ThIllfarNiailltelfilkillfltilINITOVilif1114011115 YM broth it1111511Ultd110  

101001 WItilitAtfilitIltrIlltiitutItaniu pellicle 	
Urn; tlf1110flOrl,'001,1 

(sediment) illit(Vr000141(11001911:093 l(016Ylde(093013461033intitiiiii14971131qtlliflaci 37 Wats,' 

40 041111,1Intileiff 11D21011.115iltilityi14111M11415iiil 10% NaCI !tat 50%Glucose agar Al& 

81111191rJ61116)1400VI9JF1011  41111M1111191111491 7 

firr14c1 7 AstrittL0,','01169341:1148114111110111Mtlillraiwntliwint9341urrivrnilA 9 ,uol 

Zcrion oinli tiikf m ie 	 twiamin 

YAI YA2 YA3 YBI YB2 YB3 

Aftlittfff11519311), 

Th01111701W1 

triltoitiffiqtunt,p1 

37°C/40°C 

tintiiigitt high 

osmotic pressure 

medium 

Pellicle / 

Sediment 

+/+ 

Pellicle / 

Sediment 

+1+ 

Pellicle / 

Sediment 

+/+ 

Pellicle / 

Sediment 

Pellicle / 

Sediment 

+1+ 

Pellicle / 

Sediment 

+/+ 

+ 



Xylose 

D-ribose 

+ 

4- 
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4.3.5 
mistifiliittniummtiluntiiiiiiiidonfriomillowit3 

f1"311.1 fill115011111151416611alt11511014T11 19 if1101141,1,91DV;14611 10106611d1f1111101,1kfl10191 
e 

vi8115n1414 fio nv,itva ilDtrownivo 

14414:ne1fie soluble starch, xylose 110t1 inositol 6)461,V1Q1111,1011514i1 8 

911115
a
1 8 fillinitTU040119,1

11681114n1f1WIMililf1111011115c11111611'61f1A011131100111 fhl 

Assimilation 

Glucose 

YAI YA2 YA3 YB1 YB2 11112111 

ve Galactose 

   

Maltose 

Cellobiose 
4 

Trehalose 

Lactose 

Soluble starch 

MIN 

4- 111111111 

MIN f 11111111111111 
11111111111111 vv 

1111111111111111111111111111111  
11111111111111111 
11111111111111111111111111111111  



Fermentation 
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4.3.6 11114111:11fillt1C1151110114011191041111011,1101i1 

911111151,1112.qh4i1D417littlf1141111118911ifiliit111101111I fermentation  

r

basal 

medium cliiiiralV1104511floill 145104 bromothymol blue ltallitTifit010id ltailf1000f1A)flf1115 

n41116110A5lirefOilfllIel4f1191 cliAtutitpl 30 041511152fatirf 611461D1 2 514 

ictuatirmarnt-Apiamaumn9,Ittalfitiltinlifitiitnrviiiha ill(40/(Q)311$11114c1 9 

farbiril 9 615111011115011D115040M111641011D9511M113 
tairrefolirittunilitifmiLotalifift 

4.3.7 filiktiltritlifiall4cilitlicaltitifralll 
nilkultryannu-nolut-monln5AorTsaininnfrnMoiatuwial9rmnlit-m utt 

D11115 Custer's chalk medium (5% glucose-0.5% calcium carbonate agar) I000172i41110
11tt7t71  

1,01.01110I0Cit lifitt1151101110151911W0179) 1Q106g04401it nitrate broth UDt011115 Czapek's 

agar 1 11.11711f1156atIAD1111011115 ammonium sulfate-glucose agar 66A9VD2(89ifl15V111 

extracellular amyloid compounds Fitt) starch IDElfl1511UDD15DZalD Lugol's iodine 1.49(1'19.1 

YillittlifiltV118101510Y1110f140”10:1c36fl ltionmolflutorn um:Lie11 

extracellular amyloid compounds DiD starch ihlteff141,14911Illil 10 

91111111A  10 0111711111i1W1i1111111111M1I110111Val100111A11140010111711 



Identification 
Isolate 

Candida krusei 

Candida krusei 

Candida krusei 
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4.3.8 fillicaillititlifilW110471C191  

fl15'Hf1511:11afliiild?,',19114t1,13111"31181 	
998/01.1 411114;'866181 

6110:31.tdOicit6M11491ffiltNIT0913111 1918f111618116Flt111111  The Yeasts: A Taxonomic Study 

(Kreger-van Rij, 1984) itn Yeasts in Natural and Artificial Habitats (Spencer and Spencer, 

1997) n111151101,1114i110151111 11 71011C166tIfIlliri114111iliff11111111W11414  Candida krusei 

YB3 tICIB111W1fiAlt.1 Pichia barkeri 

4111911 fl150M16611114011V9i116unlAwdomu91n 



Catalase 
6.5%' 

Co 

from 

glucose Shape 
pH4.4 p119.6 

18% 

coccobacillus 
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4.4 f111`4041111,1111ff,101.1811/110c111111W1F1411f.101Alf1111001011iffl 

4.4.1 011i1111.11111410 LABTHUM] Genus 

91f1t115111 LAB finflf11411J61111,111111,1011111 MRS broth tt4i17.11`11i101
1KiThtlit 

BiLrintyrdIBUliBtitilitiaafttilln 	
illtilirlf1F156011ii0R6611591 

111fl 10f16410191VC BA2 itat BA3 IFAMit11:1:11iLadirinclt 11d91t1ddY969f05YPtf BA4 31111511 

1  661111coccobacillus lint1101,8101160111930111101,61415110:02.1,DU 

111500f1011t1156(i11101 LAB latt)ltill MRS broth Y1Dt16Y9a2y
91 10 61M,' 45 D901 

Ofnlit1H 1115695011011111 MRS broth 'tidi pH 4.4 1U1 pH 9.6 fl156413f11116819115 MRS 

broth Ili) NaCI 6.5% um ; 18% lantf115rfi'14t11/110
1-11q0 0111956114019115 MRS basal medium 

9716011 glucose (1111131141a44V11514471 12 

0111,91,1 12 '61111f11:111i1111016150 LAB Ol5d1,1101111filflt0flatf
Will 

kii0111Hni111411161J1F1116i1
s011651101I11 Differential Characteristics of Lactic acid 

Bacteria (Salminen and Wright, 1998) 
V11111506T401.16tIt1114-316441 BA2 6601' BA3 Ot.1:11,NITO 

Lactobacillus t6n6918 BA4 DtPUTYCIV Leuconostoc 



Fructose 

Galactose 

Glucose 

Lactose 

+ /no gas 

3d 

011111113 to biochemical test ltINtiffl LAB 

Test / Strain 

Arabinose 

Cellobiose 

BA2 BA3 

A 
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4.4.2 filli11114111S9t41 LAB1141t:PU species 

Thf11511Vieff1lrl7Jen811509.1191 LAB al92f15i97iklt1111.1111(i6q5G1911d916•11 

itlli1141nifatta4111WilIllil 13 chritnbli)2ttn1L111 species 	 Bergey's 

Manual of Systematic Bacteriology (Sneath et al., 1986) UM: The Genera of Lactic Acid 

Bacteria (Wood and Holzapfel, 1995) 1V11 lll9f0519af BA2 	
Lactobacillus plantarum, 

ya 

BA3 IDA/141111J Lactobacillus homohiochii ItMt BA4 	
Leuconosto• dextranicum 

NNW MOM ± MINN 
± NINIMINIIININ 

INNININSINIIIIII 
MINI 	INNEN 
1111111111111111111111111111111111  
111111111111111111111111111111111111  
1111111111111111111111111111.111111  
11111111111111111111111111111111111  

+ 	111111111111 
111111111111111111111111111111111111  

11111111111111111M 

Maltose 

Mannitol 

Mannose 

Raffinose 

Rhamnose 

Ribose 

Salicin 

Sorbitol 

Sucrose 

Trehalose 

Xylose 

Esculin + 
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4.5. 81491/10-11=111.1411811dfli141681111411181118911dllik11111911.19,131911O 

4.5.1 81111021811117/0194111118161114811991611311011A 

91fl40 4.3.8 uungtrtirrilli 2 Ifffil ft)  Candida krusei 	Pichia barkeri 

111311FISAv starter Allifunili111114891181finiommunikial 
rdiamiluutimannryncicilii 

-Intfio
• gnagovnitiniqcontroo IoncvmDaAlflucilimat fifli,MainctIntikinf aum 0.08 9184 

f a GI "?  
1711141ThilLIP1811 91111111j9A-391H891t1111191C1Z919-1Y3,

195,1n01011,112,1,11tli 3 9711114 1940888091 

w 
2, 

rilaloniintrovitiounon upionrntilgitivinthoinig P48/38'849011111171  14 111J;11110119.1 

. 	w 
Vilta48314711191191081811171188 6N6'-181 

2'1 UM,' 3 411114 iTalVaThilaiA0`00`d'alf10 

11154141/itiriall 0.5 0M,' 
1 61511F161185 171/191110191864111./Me11114081811thlgAtilitljtF1091118111 

8t1966488111/0141800111954  

119.181 10481191 	
2'1 11-311.14 66811/4810181091111811181N11-1111A1111111111140614111181114 

f115111.1frAIPMIJ 3 	5'11114 
CIW1191046110481J888968110118111111:11169191411  QlOW161s81 	

2 1/2 

U0 3 95'11111 91601511181VHIAIVIEV11611 4.83, 4.68 R 	
4.50 811181 1ilil 

1d11-114211/ilfilficwalorraininiuvr;u4mfcturnizilvoil4hivionullutoiloicoi509mt-iv  

fiiiiitu"Napolls‘ Ji tratCrivionimunlywiinluvaiit 	
ifweamtigiv 

miruouloovnivi twanDoDA` rniFt an51c(161145V( 61"02,11i1 61fM8141109,119188819544181/1818  

Ili6ylfin51fil5c1mia114116o9af1i oltuuntio, 2545 ; 	2545) 9194119118;1111t1111,110  

818111711V8rJatlia04141u 	
A'nutunitcui terlatiu I M1311116811110S14810  

filllialldT10481111'111r11115611140718(1 2 9818 61 0 Candida krusei 61811: Pichia barkeri 

111541116
/111181 3 411114 111668111561A011161181 9101195161811111ifittwraluivnil 

5 ihilial 

11181^18101111191114081a18159114818100 iildt9911V113111W9101140Thefili911;11101111114&311411011 5 	et d so 

ETAlliinfillTAU ;1
10 'iliiiiiiialiDuth'141,11;09iiiilaarilaGgliiMifilltin1569itiAlioumtp49uktIv 

nifuevl000nicisoilkih intilOvirlitit 
catiAlitA01.180WrillIFIM1114111111111141/911a 

81111986ii801.111114tiin-il 
tirinwiotl'hIVII8Avi-mmv11811110821/911411818 illi1111.1811 A 

19918816011411988846117111diintan$Caujhill111151Pronmoin 

11111118 



37 

(9111•41114 1111111if11.11f101J11111i9Jr171-1NME1A1141,911001IMiilf1SiiliTtiNfflli1141)140q1a 

• 	w 	e A 	9, 
119711091641C611,4ourminaltirrytnator a  

ii-t0o15 
an-rtin 

111.01S 

Control 2 1/2 4.68 

3 4.50 

4.79 Candida krusei 2Y 

3 4.75 

Pichia harken 2'/ 4.81 

3 4.80 

5:;4110311043•4101 

rhurou ono 

tiouth, 	1151110 

4 
	4.5 

4 
	5 

4 
	4 

4 
	4 

4 
	4 

4 
	4  

111561 rr0611%41101t11alrf0C41111 

diumanaliinvo Anna n140103030 

ilWlfli&lnantlitallttifinti111111fl 

2(214 W 2(9J 9J 115 911 N15 67•J 9J 11 u 

~416fl61fl15611~f1u6611 [1a 

~916fl61nTh1 /1466118 

13.11661n1561rkutril 

4.5.2 trnslownsilmelmkii1912.112;41.11141111i111911JWID 

tlflPf0110 4.5.1 Ilii1015401afltlf914W1#1111151.110111D11,407idli 
Candida krusei 

9, 

0M,',' Pichia barked 1,11A0Eldlt,' 0.18 A1011,111117flintINV1111111.11191111-1  starter ri TO filfl1511111111J 

A' 
9110911111,1001111iinuitiio ir ill 1-1 0116..01.1t91111114/1011aclii19111  Snecharomyces 	cerevisiae (S. 

cerevisiae , ImAta.M4) Ital'AIIIINIlailliii101flt&Wlatlilf1M1 (control) liktiQl1S0117.1n9iill  

611111MJA114flitilIMIJWth A..1914:11 Saccharomyces cerevisiae141115111illi)00fit,' 0.1 11011:119,11:111  

V11,144d1J 041111.1aTillatlill, 2549) lill'd11,1NMJAUCM1 3 4111,1J1 F00/041,1i11911Illil 15 9
611131 

Vi11.4Nranititilwavilaiiiinviaiit-mitaltIltviirilcupinwo101950911aviiintriitlil 
lALF11.1 

v 	eA 	iii 9, , 

Saecharomvces  cerevisiae  ktazaammuttin Lil 601tItlaillifillii8Jil; 2 1/2 66'nt,' 3 411w iinill 

friviruyia  I 6951-161111011110,1: 2 1,111ditINIS 501"0,1111 110 icitINV1191fltilD911411M104,CillillhthlotrefOl  

ci A 

Candida krusei LI,M,' Saccharomyees cerevisthe 
ii5t41111111111111 11,9114;611011 40141,1filltlfl111111 

3 ¶1 UN 
inviiid-rummortloomtiiimoittetri6imatirmaninntaamatifintoiLvii4ilau 

. 	a, 
69301M91 Pichia harked 1.1701111017111113 1/261711111 



naTtia, 

(9(11.) 

52"4311115111.43034  

(9111.) 

tiouvu 
	14A11111, 

1115 ella 	al% oldwroalia,  

38 

91111.411 15 MillritIlltil
ifillfl151.11.1rh114M1.10440011n1117111M1filifiltINVIJi1.1440 

a nt ed, 	s 3/ A el v 
Saccharomyces cerevisiaettanifet.0911161.t111 IMMO l95 

ininama 

Control 

2 1/2 

3 

2'/ 

4.48 

4.35 

4.65 

4 

4 

4 

5 

6 

4.5 

imirifighnontirovilu 
ilylfileinintnQuAnatinntilvity: 

ti-unanninn 

inuroullifimmti1114111  

1.19+04D1111,1911410110111114111fl  

*NptaurnliDianntAnagntlou 

iiVID5O1011,111141911.A116101441111111  

S. cereviswe 
	

*71I4If8tikl5111911ti41.14114  

3 
	

4.38 
	

4 
	5 	

ilY16181flift‘11.11MAM1114114111f1  

2 1/2 
	

4.52 
	

4 
	4.8 	

111404811110111414fltiM4411111111  

Candida krusei 
	 inueoulid3mmtfariiu 

3 
	

4.26 
	

4 
	

5 	lititmlfilf111141P1Aflihlditalin 

ditimilihnuiontforiiumnikm 
2 1/2 
	

4.66 
	4 
	

4.8 	rivieltrimituttioCAntioarmnn 

Pichia barker' 
	 riattrournihnonkfarliv 

3'/ 
	

4.24 
	

4 
	

5 	littaleiniffinnokAni-ruitann 

61101.711`11149.1911641149J1TWIV01191119115:,'VfIVIaludiltreitt115111t12,1111115 52,4111 

(Scoring test) lillilliiI119it.111111111^1411A 11156691119181`41911411 f1
-11111/1 x21111181 flS1150V11O 

f1111J11011511J WDLI,Vq1a,9911511il 16 
tori-vulanianiitinktiovvravilinmi %Int 

J 

011OiAllilillflta0q1a1117fltrlittU1111146TIDT.100 
Saccharomyces cerevisiae ,Candida krusei 

Pichia harked 810161n1iVA011,4114Ef 
015669101.10411111111.111 5419119166521 

fl'311.19101J1111  11:1160101111611 
 (P< 0.05) IMSItilflt6IIIIPPAt.191V 4.2, 3.7 , 3.7, 3.4 ,3.6 66M.: 3.4 

91i8iA1G111l)11118f1111.131 91111011iisialligENIMil 01561,00(1101111111111110611451;,411610111_1114flall 



control S. cerevisiae Candida krusei t1t6arlIA05111 

11151,k91f1110111111111111 (ns)  

WI-1111i 

fl I-1111111(ns) 

5V(11-41(ns) 

611(ThICA1140141411101941110U11131P11/1091081lltY14(0111741111)1421114i1071 (PC 0.05) 

Pichia barker( 

39 

fInLynnn-nsouo6lInt,41msou AlVITIM6ALIVIAS6atiftlIttlfaitiktifV311.1t1 

taletnamlniWitinnimaminim  91 Yd 8JGllsfl~lY119lFl6YdOGIlsfl 99 S1fl 669f 6691551~~69fflC12(GI  

Saccharomyees cerevisiae 	
Candida kruseilatilnifigftWilltilkatilltratreflikanlrfiai 

(P< 0.05) 40 citilt12,11,11116Arl 3.9 
00111141.1t1111flikil tt6f01111101119i111011111011M711511f1 

611001M1)111611ittiltlil6F11144vii Pichia barkeri aellArrritrehilqin‘iffarl (P< 0.05) ili eJfil 

111,11.1411)VitAtIflillitici 3.2 061115:494111140.01,3 011j14116380640Tief01e 
Candida krusei Whin 

11,41409iplilnivninli'vrailvfmtiubIthwansdutilt
AkiirmictAlcummiiihiltdoviinvain  

ISM,111t1SIATMill'ilf111.14 Saccharomyces cerevisiae 1164 f115110PJ 

G11111ci 16 tlfla111111111.1Ta(lYlillggifltitillitlt)111111'thltlitlfl1111101111.11.1911M71;1411  

6119911Mliffte(111,161:6110011M1f11111,1ittillilli111 Saccharomyces cerevisiae 

6%871a1 iclaUfIll?; 
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4.5.3 1111411111111111411104CIUM1191111Z.0341140119i1611111J9110 
y 

911144M10 
4.5.2 1111affre1V91311112.11trfilltffl15151111,111911"0 ;10  Candida krusei 

iimicitinliantuliviiinc4Q9ion-nirrumwm  9 

21LIN29l911• I19Z.91-3114131 	1l1151.11511.12f‘tount 0.12, 0.24 0,at 0.36 118,91111111flillW29J 

6W111.111151illfhticifill 3.15 , 2.45 !Ina,' 2.25 411).14 011.161411  91%91 GI1c~111'Il9lfl61dID• Glls~119Jfl 

019.69141f10111113111alliff9ia 3 5141J ria114016411J11?1191149J6141011111f1D14 Ait-rtituttl9nn 61J1 

5V111111,111Milfl'AtMlaqfl111fl  

il ltlf1113112ACIWItttalti1311111:ffillialeThhOlifillii0,1Alillf1111.1950i11101  

9111119114141J51J1i1ITYMia 3 nil, (01151111  17 )14,1559.151'illii11411,1 30 fIld 1Pf1113fAlii1C111  1 

150111J1111112(Q1 11a1,1 A1411111 3 1'6161191011  1110097.120 641Alfial'it11166111.151114141r,r10,M1Yil 

ii10611171-1i• lt1111J158111,94f 10115111Wi111113111ill
9'DOWL' 0.12 . 0.24,1,MZ 0.36 :559J1111f12,11,61111  

1160f1111.1960116tilfill 56, 59, 65, 0111Alill 119Jitlf11111÷1 6C51.19f01111111171Thil
l1411Vililillitilild 

i'
D02r. 0.36 1.11fl111f1 9f01J101•04111g0111111011414511f4c1113.1.11a4000r. 0.24 1,1:02,

'9301.1110C1C:1  

111,13.10Inillaefiailiti9J1t11/00at 0.12 twiillfiltdr1011111101110i11154.11114dai (P< 
0.05) 11 

tg0fIrlffiiillilillit11108M,' 0.36 1:14fl171r1AnalviD111 6310491fllciitl111,10151i1J61-11flAtiThAtill 

148mm/fling 

015119117 Haf11511519371`Ufittlf1190111115%,
'Wthillarfkl6if1151.101A16/1J0111115011 

EttEmnaminch4hliiiituiirroi 3 51411 



ditwnumlifloq 

tiloomminitiao 
YB2+BA2 

Candida krusei 

Lactobacillus plantarum Candida krusei 611o611aii91n6L91644  
YB2+BA3 Lactobacillus homohiochii Candida krusei 

Leuconostoc dextranicum YB2+BA4 
Candida krusei 

Control 

rifflowamintnittiiA 

613091101111fltLitk 
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4.5.4 11141i11111161110411114118adaMillitIlt fft11140119i1119,11.1V110 

30 	 -. di 	a 	30 

1.1114;Dilit4 Candida krusei LmzuvtvilliottanotivAwoon1Q13 tilq fla 

Lactobacillus plantarutn, Lactobacillus homohiochii um; Leuconostoc dextranicum111111111a 

w 	
9 	e  

Vilailla10911allilf1661166t9 IVM195164;0110911111MILIOtin 
0.36 00ntilfithitnt0f19101131.11ttli'Dtl  

al' 0.05 tilintiltrartitafinailintTh01001091iltletQllianM4 5 0110611 (911514c1;  18) 

011114c1 18 69i0f161610116110all5t660O6il0i1
liN1191119.10109111L1tl0Blnll7121110:40010 

minuiti;11 

almlittniona llAilivntrownililn
irmichThAcm3inilltYfntill-Ifl-311191011  

(9 -
Point hedonic scale) 115r,tcJUNOtlf11111111,14114W111191011111,1 141011M1Ii11211511il 19 

W1131111111011B1711111illflt11;1101417flVat
ill1101,101111i58111111WA011111d1111111AlalliP11910111.0  

ci 4 	e 
01011171161,1011M011.16950tteMt=11,110,1110610 OFBIOtillillitliltittp111.121F1F1 (1

3< 0.05) ?ID ill  

t1:11.11110119.1950115111A000115Zi111101111111f101111115011111fl ic11411111filiaiiiiicointiloola 

Candida krusei , Candida krusei 0.M.; Lactobacillus plantartan Candida 

krusei Rat' Lactobacillus homohiochii 	
Candida krusei (ta: Lactobacillus dextranicum 

fit tanniinriSOUrafi,9.h11,06V0161,3t9iWatil4riCitrintigpflitailii (P< 0.05) 
	ti 9Jfit661.114 

r1-111115005'11110&061117114111181111111finll  

061415119111.111111.1010C1151111111110011ifili.1011,141114flaill 
Candida krusei 110464B 

6;101 1401,
10,1,11.10111.1%0115 111111thlillflf6111111011nclii11111140A1MillifltLittis14;11111110111,1 

11:011F1f1tAfliLati ii,niaolthrnliluvaltluuntliifl 3 rtlf.4144111111111111`U11110110 t110401fliff 

1711141,9111.14111111111514SAIB01aNni10140,011111111141101Inaldfliin111,Wviolivii 
Candida 

krusei tlit1106146101 
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91111411 19 fit111111611r111115reflYlitairfhltrAlchIMIMY11111910115-311611.111911ati4640 

91D9137.1fraMIntliffIAMillifltridtilitiill thierlaiittanitlficillUtInfl61191166t11114  

lignqinfinq 

tIT11111011111.1  

control Y132+13A2 YB2+BA3 YB2+BA4 

6.7 
b 

  C 05 
AiYmn irmleigiultiumetIlitnnamotibuThoteTualifigmliiii(P6)  

4.6. 111111$111.A £041191111461/14.69491111.1911i41461111111iiia101411.0:111.1f1MMIDafes Tit 

1.1191111WIlailaLf151:4fitlIfinlY111111t11111116MtlildfillITIlltflii metrimiialconni L* a* 

tint b* 11016119a1Gan I'M 68.5 17.11 unt 69.83 	 1041.101thltiltYlligf3111181a 

(L*) 11111flM1 rifilfillatiFf014 (a* )1100 tillifilf1119.161061404 (b*) 

111410110111Mfl9itUti695hl64103.141.1111110t1 361) Aw 691-161.1 0.84 844 115t1101.01116611104  

9.11-111011aillifill1W1111149.411.11/61.11911711 Fl15l91I06615GI I.I9111,41.11f.1011115  istgin' 48.7, 2.33, 3.97, 

44.67, 0.51 	1,6M,
' 1.81 I06111911.711671M12111A1411 ii1.13111t1015W114919J*11111110156&11111_1 

65910610)18f5nt 0.04 66D11,111114141611599l  8.67 111ItiStlilt/100 11511(911511f
1  20) 



011141'1 20 laii11111111t1101111/ yma (lAttlillitlf1611Elfl) 91D4911111WID 

"4:11401flf115.16f151VII 

 

fl t11111T1 
%mom 

`V111111011111 

68.5 
L* 

17.11 
a* 

69.83 
b* 

f11111411 (i'fltlfiZ) 
	 48.7 

11154194 (lotmr,) 
	 2.33 

'knit! (fouat) 
	 3.97 

filiict,106Q150 (SDUDL') 
	 44.67 

!?1)1 (IDEM1) 
	 0.51 

1411111011115 (fOEMt) 
	 1.81 

115111i16fl5f1 006a2,0 
	 0.04 

tualufibilv 11,Imninn00 
	 8.67 
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9111f111111P5111)111fitIlfriat01091Infillilf11.111ndl 12 91111.11 t111114111 100ftf. 85 

91041,11194lfldfl 1N60956PAO 3.75 IfltlfllItill:Atliti701114011115 PDA 110.1; MRS filhl CaCO3  
a Ad 

1% 1ilfi1911471401,1195te191193Oij1JU PDA 11O1140 1.1 x 109 CFU/g 

MRS 9Jt11LAM1 1.3 x 109  CFU/g I)5164711114011115 PDA ilitlinfillaiti efoill11111J11011115  

MRS 0,M,'1114811111 MRS 911f1TOCP11011111fifitItlikli'llflIVI irilliiitiS011itittaff (clear zone) 

IOU 

illotgonttluifilachmarrailaninnuond-o6u§111.111.1 6 1picistairl 

4
„
M

,
111:4041111011111 YMA 1904n1116flittr19145211411101   1J5s'i1'Ifi 66"11 

10191tfillilifilmituigimuj imuunmmarlainan enoutain 14111191 a9Jilt-111J &tan 61JO 

LiltA0,11114 sporulation medium IL•dr, GE medium wtriiiivrifirlithwnilphiltimp6Atni 

iltiiolloicuarthiciterfiltrorrifirritoil4  tTh YB3 

I.i1186111?,,Af11111,1 corn meal agar (CMA) TJOAlf110IlfrOltal1113.P1116fdlailltill1  true UM: 
w 

pseudomycclium 11011112i14 ballistospore 18601114 YM broth urnitiamiwoittplcutniu 

pellicle ItariivmflOtHilDfullfilaDVI 'ff11.111MV5tIllailfiquairjii 37 0M,' 40 OlffintfltitiO 

POniitINITU011115i711 t110%NaC1 	50%Glucose 4111W011115iia67,9A.108013iFilltfl 

urnimianiltifitt131 91041.1O4 

iltrnfliAlf1611001M43711 	 tifOlVref YA1, YA2, YA3, YB1 

a 
YB2 	 Candid' krusei Ofit/14101911M1 YB3 ,'151171O1FUTWIAlti Pichia barkeri 

nilkwia'fl11042,1111ifill21115916111011, 611flifiritutnnitAtton1491falOgIlaillifl  

FIAF0.6f1511111fliT4 3 10IGIC6d11 ThU6QFlTlJO BA2 !Ant BA3 ilphiAtniou 11.111flaiiPil051TO 

BA4 iirdilatallicoceobacimus timmololniskavIllirrimoullsiffinvaon 

fl15110r101111151,93trammilliernatlFlAqt11111,1971 10 66M,' 45 004111ffitiltIff fl17 

69341,11.1019115ili ii pH 4.4 WI: pH 9.6 fl1119541,114813411;131 NaCI 6.5% unz 18% niTf1'5i4 

0i51J0t1lAp0nlou4 in:,:f111911711filialllig6MWISfiqi111 	6tAlii11191Mlalt,A0 414'3111V 1114 

911J31140 5 	BA2 11141ii fill Lactobacillus plantarum, BA3 1114tiltalill Lactobacillus 

homohiochii tiat BA4 lflX1t1011511 Leuconostoc clextranicum 
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fl11141j69l0idg Caudal krusei 	Pichia barked 66t1fl1401fl6dEl61a1l1f1M11114  starter 

iiittamiwaintdompliiinttikk ifillitui'oum; 0.08 Eualthwarirhuerau 

	

• 	y  
vi-14PM111411frl 5 441911 	1110143J113111aUtikrV

s 
  111d

v  
ounz  0.18 91811119111flintiP1M1 

d'1.130111.i10116"11 Saceharomyces cerevisiae (S cerevisiae , frktlialth) 1151.11thr0fldt 0.1 6IUZ6410 

1151.1111,111101801100thin 1111i11411  8709C Candida krusei, Saceharontyces cerevisiae 	Pichia 

barked 14111'01100111111 3 , 3 LIM,' 31/2i111114 	 111111,M112.4111.1111141A 1 6,111,1F1611017 

91412,1flin14Wallinfl61d00110113111M1146101113J 3 65-31111i15,Tillffil1414t1 2 1,1fLI610.1911 untain 

f0,11,081 5 Sd611J 1^1161100J010f111191116C61Mlililfitol 1118.1P11fificininfifilD011M700,910,419114; 

w 
1.451071M1 Candida krusei, Pichia barked 61,01 Saecharomyces cerevisiae rifitannitti 	 1115 

ttalf111'01111.1190411 	 flth4507110 S'alf1F161=f1111.115DIJ511111i1691fIcillt%(P< 0.05) vim 

ftlitttrutpthMilioituniviShwynO, vuiltnlilt1110111143JAinfillpoindommiiitirm 

171111101001101,1iThRiiI6M146440'91.  S cerevisiae Lint Candida kneseibril tn111619nWhilittOtilA 

Illitlefli1011111Vif41 (Pc 0.05) 4000111Z911114d11111014 0611111011.11.0.00110i11`619111 Candida 

krusei ilf1S14541frilGUIAJA1M11;13191fl Saccharomyces cerevisiae 1d 01
3,
00 6ld151:114Candida krusei 04 

9a,limilintintr4vrumoininittii 

Candida krusei i'00flr, 0.12, 0.24 Int' 0.36 il'Hi1f11IN68J92.411t111 

401131101iiingtc111C11J Candida krusei ilIOMmi 0.36 146-011110171111 2.25 Gic3b14 66 sfld1J 

Al;11101-10P1IDU 410 910111.11alq911441111lillatITIDLIMW11161,11(114VIT1F1 (P< 0.05) i11131.11ild 

00'91113 52.,'11 

0159W00119101J416100,Df1Flall ts41(301114  3 	910 	Lactobacillus plantarum, 
w 

Lactobacillus homohiochii 	Leuconostoc dattranicum 	 Candida krusei 

10-0.011'001110INIT00111161;0,411 19101,41;107.1d01..15111illi'00011  0.36 LIManitliechltlitifilindillitti 

l'Oel0t",' 0.05 1,11501.115100611111.11.10Tail'1519111110911Mlilf1M1 WIrl'11041N11flilii10101,110010 

' 
Viliflrfq31fInathfillMf011511.11.PUMflfli1111,11.1911M111111f140911011/7f11010514filf0.0.110UMI  

660Z,0.1.11flf05011flflif10611911701441,1911delii (Pc 0.05) AD  91MIAUTIVT13J1101J111W61 00Q:10  

A d  

noillifOlJ1J11.0101,9641101J3J10 +0,4111,01C11W0i'llqlf10-10911ailiTIM11619-11chill Candida krusei , 

Candida krusei um Lactobacillus plantarum Candida krusei UM,' Lactobacillus homohiochii , 

Candida krusei flat Lactobacillus dextranicum fitlflan,01111190111119JA0lii0M19111(0,10t114  

111T0illitIlYITIffilF1 (Pc 0.05) 410 ilf12,101414t1111115011571111A00:111”:31111101J1J11411011 441114 
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1,14M11119M101inqindaiiatifilalfn51.47.1ff‘ Candida krusei tili010d111,;IEn ttO301flfl1514 

0ufifillourn-)FinfittunlkainniTymnulfilailleminlinolfuuuminfititurynat,  

franingtunaniFivmmurrauxonnAluntannficituelimanniliNaglbruillifilii 

L* a* used b* 	6111f511 68.5. 17.11 61d2,1  69.83 P1111 16141J PIO 111.12.1PlArft1401643.18013J 

6A1119180 BJfli Aw 611161J 0.84 11115111f01111141411.11;114 1911711 mn1110M591 It114941I1011117 

50t.l11al, 48.7, 2.33, 3.97, 44.67, 0.51 UTht 1.81 Iflell1111• 11flaM0111.1416111 flInillalf15Q11911• 111J0 

(11,121ThatnillifilfliDtWO IDEJM.10.04 LIMS1111X161,f1159i1118.67 1111t150i41/100 
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ilfrittuviiatraiatita, 

911111151,60fltIM'ilflthilliff461MLIUMItitRIAflF1111114110Taillifl 1.65-rinamigm1191 

A' 
IMM1D659.101.11rnMillindiffila 

1. filintuidummumAinlipimiot-mplaqinthow frntao0141,1D911ag;If11610691111t 

a .4  11161,10VITOTIFRIIAD461SliMailflaUTIOIliffitlinDAWID poomilvinCtiulikatmatnnalun 

ninainttuatiluuanainninfilnwilinittamnrdin d'ilINOVIi4vii8J0anne1106910591f1 

a n 2 v  
ffiltnnUllinUclingUEM1156tiqUOA14 OtlaUinil  g iii111 rhuNmilli tjuvl Ltmi.,n5tnnlaiwou , 

2. fInlillfl15111
y 
MI

aEWITOVP1666flnliltram17f1  TLfillfrl
a  
IV101,1

a  
0911allill 

5, 

t1111.14V11110,A0011M98JIT916LOWW11111141.11119t vilPfdtlfla14101104911-111A1 IAt119311:ffilI191140 

Olaillitta41,M15i1111141NITO 6169dVawrimnifirm1ltnimitivr,,vilnapionott-All91n159 in 

OnAiu 

3. flItliTilf115(616111,11WITnillialt141"140014 1911-011-111J X0101fi'utrinrfaultp,  665ov 

n 1Quilwriiv91ttommi5Tno4811,91t6511T14 m11'1i14  

Iliniwnfir4Sqlrhativitturm untuincipoilfrnmuquanivi lifIlliif1170111111115141511111 

intu-runimSwinamialuLiqoaricm-nu 
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nqInat19epl5nToti66flnlillts 2540. fl1Thaclo61inp44. insnrolitgividi i9i566n51159n 

fltur,3mirrirmi`uminifliulati rrniinnivriufrau 

IFNI, 64 91111 

flitlehltfi9Jf11714111615. 2544. G1Jfl1G11dfl: Fla0151t11401911566115111602,11101J11111111,INSA. 

flI5IY1111 :11.11.1f1. 

flOd519f1.11fl5110111370.2530. 0115110,MIllildfill1110111151,13011.1fill,A104 100 nil]. 

1311140A41115011t15t419115Pillalfil. fl55611911. 48 II. 

111.1414 t11601. 2541. VISMilt1141111. tOflfilltil5VIOUNfli951Hanilt144011115 91112011 2. 

itTnihntimrentratmItitrolniisit, made' 

914115 liffuvvitlflt,/fliflt. 2524. 011417111E1. 15,11713J1^1&1151111ita, fl51613191 

Yffilfl5 rf155illimluatfluad. 2550. fntliNS0151t1440111150,111.1761,M,V110Ahd161AIli 

91f116114911fi.lf15111141.15tIjilj1011 	 fltlainf1551.1111Va 

8JVIT21'1016t1gMlUt151l115a  , A54611111 . 

1114161)401. 2537. fll5r1f1PUMMJI:171910111111511140049101.1100116IM,Mgaillfliill 

tinfauIniionn5 fltunitucii'Alvtati 1.0119110166V1M1W1314ilia  

'LAW 1,115011al . 2533. t1174,1a0166M0151411109.DOMV1041111Alall1101J1195`41. 3lle.1111114 

Ifitit11111(1.1J11191161&llf11:1715111M11, fl5569119h . 

91111950dI1I. 2541. 11113.1fliasjilthutupin-nliu, 14.165-169. lu 9,5mtfl5f1T1019117: 

t1141190. LIfflUAA, t17.4611111. 

'pun cm gortriid . 2545. flUrffltrilfl5M11.11115FIRMIA911141.1911di1119ili . Vffill11141,11flitAal 

1^151:901.11dlittlY0115fliflf11:1,174 
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115141 ditini101 . 2547 . 91&1111131t151Z1101111547 111flflitliftlarf 

8J99191ie160, fl5561114N . 

A' 
. 2549. f1151,Allif11411,1ADOThqfliM115DAtil Aw i'311611111116iWillt110141  

11411151(1111MJ011d. 717r1159ifiltdaflt9J5IJ 3.1911)116ThalflIVID115111111fM. 9 (3) : 11-19 . 

Un.t MD.:. 2548. f1150fIllititlital111141.1911WitfilitflilIMAiif1151,011611.  

. fillIfilf1011115tIMIDIS1.111115  

51911.11fldfl1461111  . 

811:101.11111114,111511411:192Altia. 2545 . i'ililiT09101451tiltillialtrefgoi0P119111,Dt5VMilfil  

111119iDitldillY1111.11101ffillfldtmlIariftefIllarbil,14. 437-444. lu 64041;11111151J51111J 

1911915111159.1D11111191(11116CM11105,11V911flilii 40 011.11Trefilif1151M11105  

9.1111111016E16111915n1M15 191 91 4-7 fpJfiltaitli 2545 . 

InTefthal 9915114 1S . 2544 . finitiaM1M1141116N4r9JIMI'vklalMlif161911111111150W1111.1  

mmilopmnivn513.rutnouAn . 9vitnficrurgifitiltuiTn. 

raff5114 Qllignianlitta,'. 2550 . 11159f11ltY319J6N11.1149.101f115k11,1111101S14911491flHagl  

If151411,19EW,W,Nli filf199519011155116fl8J fltIni?fi2fl551101V1911 

11111911616nr""1"5"i' n11611111 

555911# 61101115. 2544 . 0151lanr1416Mit1140,11111119113U1if1110111 . fi101fi1ia 

fivanici 

151R11 ti e": 2538. Vi-391"11Un52.1-n141115U115.11-101111118-LptYnInn 6g
m,i51131111 

2n c2 f1 61h3,111414114. 2547. ifirnatia 15 ititti4f1101-1. 

01441,11911il. 2529. IS149111e111IPIffIlDqfl.115f115flifflgV150G12(111f15511 

IMA1IE11itlf191. 5 (1) : 11 -17. 

I590 ql.Wingf),O. 2537. Viiiifl15-11,90,NW1151NOM Ln81 2. W111105081✓1M1,{11401111 
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1J52,1101191159(0179111 054-355 	.911919111144311119691i4114 flilffE19101119155116911i915 

1.1141i1101&1111i9159c1d911, 011611911. 

AOAC. 2000. Association of Official Analytical Chemistry : Association of official chemistry, 

Inc, Washington, D.C. 1015 p. 

Campbell, I and J. H. Duffus. 1988. Yeast: A practical Approach. Oxford: IRL Press. 

Kreger-van Rij, N. J. W. 1984. The Yeasts : A Taxonomic Study. Amsterdam: Elsevier. 

Kurtzman et al. 1999. The Yeasts: A Taxonomic study. Elsevier Science B.V. 

Pitt J. 1. and A. D. Hocking. 1985. Fungi and Food Spoilage. Sydney: Academic Press. 

Reed, G. and T. W. Nagodawithana. 1991. Yeast Technology. 20d  ed. New York: AVI. 

Salminen, S. and A. von Wright. 1998. Lactic Acid Bacteria: Microbiology and Functional 

Aspects. New York: Marcel Dekker. 

Salminen, S., A. von Wright and A. Ouwehand. 2004. Lactic Acid Bacteria: Microbiological 

and Functional Aspects. 3rd  ed. New York: Marcel Dekker. 

Sneath, P. H. A., N. S. Mair, M. E. Sharpe and J. G. Holt (editors). 1986. Bergey's Manual of 

Systematic Bacteriology. Vol.2 Baltimore: Williams & Wilkins. 

Spencer, J. F. T. and D. M. Spencer. 1997. Yeasts in Natural and Artificial Habitats. New 

York: Springer. 

Stiles, M. E. and W. H. Holzapel 1997. Lactic Acid bacteria in Foods and Their Current 

Taxonomy. Int. J. Food Microbiol. 36: 1-29. 

Velazquez, E., J. M. Cruz-Sanchez, T. Rivas-Pala, J. L. Zurdo-Pinciro, P. F. Mateos, E. Monte, E. 

Martinez-Molina and A. Chordi. 2001. Yeastldent-Food / ProlcFood, a new system for 

the identification of food yeasts based on physiological and biochemical tests. Food 

Microbiol. 18: 637-646 



51 

Wood, B. J. B. and W. H. Holzapel. 1995. The Genera of Lactic Acid Bacteria. London: 

Chapman & Hall 

Wojtatowicz, M., J. Chrzanowska, P. Juszezyk, A. Skiba and A. Gdula. 2001. Identification and 

biochemical characteristics of yeast microflora of Rokpol cheese. Int. J. Food Microbiol. 

69: 135-140. 



illfiNinfl fl 

fillIf4411fl 



2, 	2; 
111/1N111M1 1 fl15101501.111.40011alithl 

U. idonraflfl fl. Nfiqlaqt1 

v 

6195141 5. tipticuvrn tn14 

53 

61.10011aliiin 



54 

v. uavrcrauc+cra~ 

   

rno4&na4rni 
	 %CAI 

a. u4arauwtrulutimoala Td. Ilta1v11VI 

11111141111111 2 1.111910111111111111141.11AM 



11111011 TM II 

A 
0111111,0011160 

55 



56 

1, 011111100,11110 

1.1 Acetate agar (McClary et al.1959) 

Glucose 	 1.0 

Potassium chloride 	 1.8 

Sodium acetate trihydrate 	 8.2 

Yeast extract 	 2.5 

Agar 	 15.0 

Distilled water 	 1,000 	ml 

1.2 Ammonium sulfate-glucose agar 

Ammonium sulfate 	 2.0 

Potassium dihydrogen phosphate 	2.0 

Magnesium sulfate 	 1.0 

Glucose 	 20.0 

Agar 	 20.0 

Distilled water 	 1,000 	ml 

After autoclaved at 121°C for 15 min Add 20 ml of 20% yeast extract. 

1.3 Basal base medium Mt1141011911a9591floill cl 19 9fro1 ttIMIldlt141J014 

Basal agar medium 

Ammonium sulfate 	 5.0 

Potassium dihydrogen phosphate 	1.0 

Magnesium sulfate 	 0.05 

Yeast extract 	 2.0 

Agar 	 20.0 

Distilled water 	 1,000 	ml 

Add 1 ml of concentrated sugar solution to give a final sugar concentration of 2 %(w/v). 
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1.4 Corn meal agar (CMA) 

Corn meal infusion form 	 50.0 

Dextrose 	 2.0 

Agar 	 15.0 

Distilled water 	 1,000 	ml 

1.5 Custer's chalk medium (5% glucose-0.5% calcium carbonate) 

Glucose 	 50.0 

Calcium carbonate 	 5.0 

Yeast extract 	 5.0 

Agar 	 20.0 

Distilled water 
	 1,000 	ml 

1.6 Czapek's agar 

NaNO3 	 3.0 	g 

K,HPO4 	 1.0 	g 

MgSO47H30 	 0.5 	g 

KCl 	 0.5 	g 

FeSO47H30 	 0.01 	g 

Sucrose 	 30.0 	g 

Agar 	 15.0 	g 

Distilled water 	 1,000 	ml 

1.7 Fermentation basal medium (bromothymol blue tM453dittlt9101 ttflti2tinVAilsit361%) 

Yeast extract 
	 4.5 

Peptone 	 7.5 	g 

Bromothymol blue solution 	 40.0 	ml 

Distilled water 	 1,000 	ml 

Add 1 ml of concentration sugar solution to give a final sugar concentration of 2 %(w/v). 



cla 
1.8 50% Glucose agar lint0111111111 10% NaCI 110E 5% glucose 

Glucose 	
500 

Yeast extract 	
10 

Agar 	
13 

Distilled water 	 1,000 	ml 

1.9 MRS broth 

Peptone 	
10.0 	g 

Beef extract 	
5.0 	 g 

Yeast extract 	 5.0 	 g 

Glucose 	
20.0 	g 

Di-potassium hydrogen phosphate 	2.0 	 g 

Tween80 	
1.0 	 g 

Di-ammonium hydrogen citrate 	2.0 	 g 

Sodium acetate 	
5.0 	 g 

Magnesium sulfate 	 0.1 	 g 

Manganese sulfate 	 0.05 	g 

Agar 	
12.0 	g 

Distilled water 	 1000 	ml 

2.0 Nitrate broth 

Peptone 	
5.0 	 g 

Beef extract 	 3.0 	 g 

KNO3 	
5.0 	 g 

Distilled water 	
1000 	ml 

58 

2.1 Plate count agar 

Tryptone 	
5.0 

Yeast extract 	 2.5 

Dextrose 	
1.0 

Agar 	
15.0 

1000 	ml 
Distilled water 



22. Potato dextrose agar (PDA) 

Infusion from potato 	 20.0 

Dextrose 	 20.0 

Agar 	
15.0 

Distilled water 	 1000 	ml 

23. Sporulation medium 

Sodium acetate 	 5.0 g 

Potassium chloride 	 10.0 g 

Agar 	
15.0 g 

Distilled water 	
1000 ml 

24. YM broth & agar +91141.7 YM broth + 20% glycerol 

Yeast extract 	 3.0 

Malt extract 	 3.0 

Peptone 	 5.0 

Glucose 	
10.0 

Distilled water 	 1000 	ml 
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truurofferumbithzurniairreiwilitluiAlifu  

A g, 
ISOTM 	  

'hi A 	  
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Saccharomyces cerevisiae WM: 

640111righLEM114  

Tests of Between-Subjects Effects 

65 

Dependent Variable 

Source  

Type III Sum 
of Squares df 	Mean Square F Sig. 

Corrected Model 

Intercept 

people 

tan 

Error 

Total 

Corrected Total 

8.677(a) 

994.924 
7.177 

1.477 

13.823 

1034.000 

22.500 

161 

1 

13 

3 

39 

56 

55 

.542 

994.924 

.552 

.492 

.354 

1.530 

2807.098 

1.558 

1.389 

.138 

.000 

.141 

.260 

a R Squared = .386 (Adjusted R Squared = .134) 

: color 

Tests of Between-Subjects Effects 

Dependent Variable: crack  

Type III Sum 
of Squares 

12.905(a) 

764.133 

12.333 

.526 

26.524 

812.000 

39.429 

df 	Mean Square 
.807 

764.133 

.949 

.175 

.680 

F 	Sig.  

	

1.186 	.321 

	

1123.557 	.000 

	

1.395 	.206 

	

.258 	.855 

Source 
Corrected Model 

Intercept 

people 

tan 

Error 

Total 
Corrected Total 

16 

1 

13 

3 

39 

56 

55 

a R Squared = .327 (Adjusted R Squared = .051) 

Tests of Between-Subjects Effects 

fu 

Type III Sum 
of Squares df 

(Adjusted R Squared = .167) 

Dependent Variable: 

Source 
Corrected Model 

Intercept 

people 

tan 

Error 

Total 
Corrected Total 

a R Squared = .409  

13.677(a) 

758.196 

8.857 

4.548 

19.752 

806.000 

33.429 

Mean Square 
.855 

758'196 
.681 

1.516 

.506 

1.688 

1497.075 

1.345 

2.994 

Sig.  

.091 

.000 

.230 

.042 

16 

1 

13 

3 

39 

56 

55 



Multiple Comparisons 

Dependent Variable: fu 
LSD 

II/I 
1 	2 

Mean 
Difference 

1,1 Std. Error 

95% Confidence Interval 

Si 	

r 

 

Lower Bound 	U .er Bound 

-.1231 .26967 .651 	-.6685 .4224 

3 -.1286 .26446 .630 	-.6635 .4063 

4 .5857C) .26446 .033 	.0508 1.1206 

2 	1 .1231 .26967 .651 -.4224 .6685 

3 -.0055 .27410 .984 -.5599 F 	.5489 

4 .7088(*) .27410 .014 .1544 1.2632 

3 	1 .1286 .26446 .630 -.4063 .6635 

2 .0055 .27410 .984 -.5489 .5599 

4 .7143(1 .26898 .011 .1702 1.2583 

4 	1 -.5857(1 .26446 .033 -1.1206 -.0508 

2 -.7088r) .27410 .014 -1.2632 -.1544 

3 -.7143(*) .26898 .011 -12583 -.1702 

Based on observed means. 
* The mean difference is significant at the .05 level. 

Tests of Between-Subjects Effects 

66 

Dependent Variable: soft  

Type Ill Sum 

Source 	 of Squares 

Corrected Model 

Intercept 

people 

tan 

Error 

Total 

Corrected Total 

d Mean Square Sig. 

16 1.214 2.047 034 

1 738.573 1245.346 .000 

13 1.155 1.947 054 

3 1.307 2.203 .103 

39 .593 

56 

55 

19.424(a) 

738.573 

15.013 

3.920 

23.130 

793.000 

42.554 

a R Squared = .456 (Adjusted R Squared = 233) 



Dependent Variable: t aste 

Type III Sum 
of Squares df Mean Square F 	Sig. 

10.584(a) 16 .662 	1.585 	120 

728.943 1 728.943 1747.005 000 

8.915 13 .686 1.644 	115 

1.927 3 .642 1.540 .220 

16.273 39 .417 

770.000 56 

26.857 	55 

Source 
Corrected Model 

Intercept 

people 

tan 
Error 

Total 
Corrected Total 

a R Squared = .394 (Adjusted R Squared = .146) 

Tests of Between-Subjects Effects 

67 

Dependent Variable: fly 

Source  
Type III Sum 
of Squares df Mean Square F 	Sig.  

Corrected Model 25 022(a) 16 1.564 2.506 	010 

627.929 Intercept 1 627.929 I 	1006.336 	.000 

people 23.600 13 1.815 2.909 	005 

tan 1.465 3 .488 783 	.511 

Error 24.335 39 .624 

Total 694.000 56 

Corrected Total 49.357 55 

a R Squared = .507 (Adjusted R Squared = .305) 

Tests of Between-Subjects Effects 

Tests of Between-Subjects Effects 

Dependent Variable: like 

Source  

Type III Sum 
of Squares df Mean Square F 	Sig.  

Corrected Model 15.763(a) 16 .985 	2.175 	.024 

Intercept 759.860 1 759.860 1677.564 	.000 

people 14.227 13 1.094 I 	2.416 	.017 

tan 1.335 3 .445 .982 	.411 

Error 17.665 39 .453 

Total 806.000 56 

Corrected Total 33.429 	55 

a R Squared = .472 (Adjusted R Squared = .255) 



Std. Error 
.23174 
.23174 

.23174 

.23174 

.23174 

.23174 

.23174 

.23174 

.23174 

.23174 

.23174 

.23174 

.23174 

.23174 

.23174 1  

.23174 

.23174 1  

.23174 

.23174 

.23174 

Sig. 
.002 
.000 

.000 

.000 

.002 

.252 

.390 

.087 

.000 

.252 

.774 

.566 

.000 

.390 

.774 

.390 

.000 

.087 

.566 

.390 

68 
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Tests of Between-Subjects Effects 

Dependent Variable: over all liking 

Source  

Type III Sum 
of Squares df Mean Square F Sig.  

Corrected Model 76.753(a) 33 2.326 2.887 .000 

Intercept 7504.807 1 7504.807 9316.755 .000 

people 52.593 29 1.814 27. 25 .4981 .001 

tan 24 .160 4 6.040 .000 

Error 93.440 116 .806 

Total 7675.000 150 

Corrected Total 170.193 149 

a R Squared = .451 (Adjusted R Squared = .295) 

Multiple Comparisons 

Dependent Variable: like 
LSD 

1 (I) tan (J) tan 
1 	2 

3 

4 

5 

1 

3 

4 
5 

1 

2 

4 

5 

1 
2 

3 

5 

1 

2 

3 
4  

Mean 
Difference 

(l-J) 
.7333(*) 

1.0000(*) 

.9333(*) 

1.1333(*) 

-.7333(1 

.2667 

.2000 

.4000 

-1.0000(1 

-.2667 

-.0667 

.1333 
-.9333(*) 

-.2000 

.0667 

.2000 

-1.1333(*) 

-.4000 
-.1333 
-.2000 

95% Confidence Interval 

Lower Bound Upper Bound 

I  .2744 1.1923 

.5410 1.4590 

.4744 1.3923 

.6744 1.5923 

-1.1923 -.2744 

-.1923 .7256 

-.2590 .6590 

-.0590 .8590 

-1.4590 -.5410 

-.7256 .1923 

-.5256 .3923 

-.3256 5923 

-1.3923 -.4744 

-.6590 .2590 

-.3923 .5256 

-.2590 6590 

-1.5923 -.6744 

-.8590 0590 

-.5923 .3256 

-.6590 .2590 

Based on observed means. 
* The mean difference is significant at the .05 level. 
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