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Abstract 

The Study on types of starter  cultures as influence to yogurt qualities 

This study was aimed to compare  yogurt qualities and customer  acceptability of 

yogurts produced from different  types of starter  cultures. The starter cultures j~sed in  this 

study  were frozen  starter  cultures and  cultures  naturally occur in  plain yogurts (contains 

' 

S. ther~nophillus and L. bulgclricus at  the  ratio of  1 : 1 ). The cultures natura!ly occur 

in  plain  yogurts  were used at  the level of 2%  and 5% 

It was found that drinlung yogurts  produced from cultures  naturaliy occur in 

plain  yogurts at the level of 2%  obtained the best  acceptability in all  criteria; smell, 

tasted  and overall acceptability. 

In terms of quality,  drinking yogurts  produced from cultures  naturally occur in 

p!ain y~gurts at  the level of 2% also obtained the test quality characteristic. Lactic acid 

content, total  dissolved solid and total  acidity were 1.44% 13 and 4.7 respectively. 
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2 asorn?si~is;iiaiea~p~~$du6~~9 bacteriophage 

3 arnms%nisam?uuIuan"im 
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9, a' 
0~%%l%Fl 2 ~̂ d~n"od t?~ Lactohacillus bulgaricus iii3Z Streptococcus ihermophillus 

(Hui, 1991 ) 

a' d a'd 
iinri.ruo.riaon~giumrpciimuuidiu? d?uln$oz%$fi2b%oniiiiiis T~ulu 

m~wiimaz6.niufiai~oidu1aai 5 h~uq d 45 ot~riimaGsa ti50 11 6~u.3 d 32 
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B * nislduq~n ~adrznau~umr~1w1~ns11d~~ud1~~~]n1~aw~~~~~iIm9ioa~nou v.rliiuu 

~u~twdafds~u~di~qttaz~~'wa"aaiuQau~n~indBauuoa~uoJ"u~uu~~8n~un~ " oJ"uauu - 
(Butter fat) (~ff?, 2511) 

~il~uui~uoimr~di~~i~az01i~u~io~5F;Iuini~o~nd~u nuiubs uu-?ia&arnsii 

d~uiarrnsail~~uaaaa~~!ojsau!~oJ"u~ojGoun~i5*0uaz 8.25 ( QnGuani, 2524 ) daudszno~ 

uoauudauu1nJs::nouhu ;I foun:: 87.0 Tdrlutoua:: 3.5 !ul;ufouaz 3.5 - 3.7 

m:Iu!aasa ( lactose ) ~ou-n:: 4.9 uhqioan:: 0.7 Qaanr 6.7 - 6.9 ( rjodo@, 2532 ) 
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B Oleic acid, Palmetic acid, Myristic acid, Stearic acid [in:: Butyric acid CHdiaun3@ll%ahnd 
4 w u d16~unauu uofl QI~~;?UdunsR?%k6U 7 ibu Capaoic acid, Carprylic acid, Lauric acid, 

Capric acid, Decenoic  acid, Tetradecenoic acid, Hexadecenoic  acid tin: Arachidonic acid 

1.2 1Flh ~~ UI~I A U~~I~?~~ Y V Q~ U~ Y(T%RoY#~;?u OSRDZGTU 16 %fc~ 49 
n~~a:Glurnd1d13uns~;oz~ludi1i~u~i~nis~a~~~~~1F~\uo~i1~n1 i i luYimfi 

iiûno:miiu !nlrOu nivllmdu 1nOu a3eoiiu ai'iu iilnloiiu $nlu g$u lo~rg8u 
9 -4 

iLn:%B\ARII LR)U ~~u~s~u~~~l(l~i~uxb~o~oa~dszn~~~o~dau$duo~ Calcium casinate 

'd4 
4ia~16?~R~19n~lsm~~~~~~n~1~6~~~~na18166~9i1s9~96~9d~~~~~l~~~(1Um5Ui~mo9 

-4 
-qnnaiald l~uiamz~u-iui~oi~0~~1sn~~~3u:i~uz~ii~niuii1a'ai~?~~ei1~~aaa~ uon 

a~n$~~wu!dr~uh~~pcdm~,az~nw~~u~u~d Lactalbumin LEI'. Lactoglobulin h&a~ 

( ~~~~, 2532 ) 

1.3 IIJT~U u~~di:nouuo.rldsRudau~~~nazi~uinfiiu ( casein ) $-rmau~sludi 
Au 1 

n~~ud~~~'lum~w~~~~~~s~.iyn~o~wn~~~Gai~,n~~~uaiaudszno~~p.fa'nwa~m~~~da'n~l~z 

uoauuu~nniig~61~1n ( iyguni, 2524 ) 

la ̂?miru ~i~udwuluuuiiwmuqCa$di+i~ liiaari A D E K B, B, B,~ ~ln:. 
9 d 

gu'ulu%non mnomaums&~u ( hecursor ) uoa?mi~uon~muc~a 16~ Carotene I ~ U 

rns&itmsaifi:Guio iBukl uoncin7kw.i emrymc d1.l 7 IU~IUUZ~~N~UP~~R 

16kifi Phosphatase, Amylase, Lipase,  Catalase,  Peroxidase,  Galactase kbtl:: Reductase 



2. N~Q~~w~MuPsG~ (Fermented MLLk Prod~ct$i) 
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n o  vii~3~lt~~~~~~3~i~b91'l~3~').f~6nl~~b(918?"b3~ttda~oJ"n~ai6$;~~ 

4 dA w B 44 4 'a d 4 

ga'un~ann~uimwizr~oi~t~uwantt~~p7wt~un~o~amn~o~~a~~~Cauiiu ( asi~Ptin: 
B 

j~um, 2534 ) ~ninvolrni3nljnuo~uutdu1,~~~~1 Lactic acid fermentation rtazlfin'n8ura 
l a 

tawiamndithfiia%~a6uo~t%o~~4 ~uiZni:m-idiuunrinozo~~u~duutdua 8.ruutdua 

dI~~~aiuisotilu~inviI.%"a~uiuniiuu'c~~ 'on~\"biqcyt+upolf;iMiqoini3i~8~~uua&~u 

( Oborm~m, 1985 ) 
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plsz3~~ni~1unisd~~ms7zps"aissz~nu ~lfin~~dln~i=~a~0~w~m5m~iiiaze61~ iYiu 
B P 

!~6aeG$~iiaziio~~Im"n;!816 ! acetaldehyde ) (ll.sin~~innisiuii91~1~!a~~~~5~ V4T0 

nrwozfiu tniu dloau rnsoz1~btiimrioldd$~s~au~5m7ud;a9nisli'1~ nmu 7 

w~m~s~w"81i~~~ot1~n"ons~u~au~8ai~8uinnii~~9"11~~ 8~nd7~1&81~8~(lu~did~wau 
22 

nTewa"as$undiabtr8imaaiiiaz~Cm ~i8~~~10nl4iau6u%us"msida~1~inuizau 

iiun~iduunntn~9~u~iimn'mw"uunoJ'n ii&n~uiiQ?od~&~6PmnQ~ 40 - 45 
B 4 

oaaiigadun r~irunii therrnophilic starter imzniuiil?Ol!&~iawiziqmHf7,Gkin4id 
42 A0 

30sz~~d19 25 - 30 0~ffii~llaiGua ( mesophilic starter ) aia~8la%@~uiui~~ana"ii~er9~1u 

arlnariiiu !hi6 Stereptococcus (Lactococcus ), Leuconostoc in& Lactobacillus 

aaspllmnoa%id.ai~u 4 niu lad;Lifin~u!wl~i~u ( pynngen ) ntju55'irmu 

( viridan ) niui~ui~la~sn~nPin ( enterococcus ) imtn~uiinnR̂n ( iactic ) lawlznill 

im3ndiGudl4nrii%unisw2mo1n~sno~"n amrdbnon~ad%~u1sa"m~~~w"uun3~"n!~i~fi 
B 

~treptococcus lactis, s ciiacetylactis iiaz S. cremoris 4440~l!R*k 4 I~LU ~~QRIW .dIXiid 

~~'I(~wL$u subsl?ecies species i;~?t%.! %&ibfi S. lactic ssp. lactis, S. lactis ssp. 

Dincetyl locli~ LbRZ S lactk ssp. cremoris Qll%l~l~¶.I 
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3d honEa$4aiu subspecies ih mesophile din ?E S. lactk ssp. diuceyherir 

.4 
nalfJ%u'R Uon9lfl Streptococcus  lactis &7131 subspecies dibda S. thernrophilus W ~ L ~ U 

thermophile i~uaasdlmnonga3n species n~~d~&~unbidi~~uwa"m~~dW"uuns~"nnai~ 

.triiw&au;u i+i9mi3i~d 2 

nun4iiulunqn Leuconostoc daululw~i~i~luduuld4iuin & ~lii ~ ~i ~ d a ~l ~ 

i$un&id~n13wa"m,3fi id~in~[u~u~~d~iu~~niuiiw~u"ba~~igl~~ 18um3!fiiia3~aim:: 

d 
u~19l~1k.i &1&;nisl# Leuconostoc spp. d~ L,. cremoris ( citrovorm ) I & WE~~~Y 

ClYcicr Y 

l~nduw ou lwa?8iauriunowwn~n3m"b&;~ 1414 Streptococcus spp. nn~o Lactobocillus spp. 

I~ini~i~lisndiilun4~uiian~ndl41~olX1n"mt1~u~aoon1~u 3 ndu lGiliti 

A ds 
B  cultures baundlfi~~ Leuconostoc spp. i~~i%0~~~~1715d1n~n&.J 

D cultures i~¶.Ifldl;lffl'# S. lactis ssp. dioce~lactis b~Ub$dWa"Rtll3d16niU 
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Camembert  cheese 
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Streptococcus  cremoris b la343 Q S. lactis 

Lactobacillus bulgaricus, S. fhermopkilzcs 

44 

S. thermophilus n39 S. thermopltil~ i1a% S. cret~rcri's 

u 
S. Iutk iia::n38 S. cretnoris 

S. lactis, S. cremoris blaz S. diaceltylactis 

Leuconostoc cremoris 

S. lactis bb%: L. cremoris 
u 

,':. hctis, S crenroris. H4 8 S. lads b b X  5. cr-enloris 

S. lactis, S. cremoris, L. cremoris 



Yogu1-t 

Butter  milk 

Bulgaricus milk 

Acidophilus milk 

uqnn' 

L. bulgaricus llag S. thermopliilus 

S. diacetylactb, S. Inct.is, S. cremois, L. creriloris 

L. bulgaricus 

L. acidophi1u.r 

L. cruei ( RI~!/~u{ Shirota) 

%Jl: 52U53UQIfl Chandm ( 1983 ). Galloway and Crawford ( 1985 ). OaK-n ( 1985 ) 

q vo-' 
BD cuitures aYW9 Leuconostoc spp. LLEZ S. lactis ssp. 

Diacetylactis lh0~~lfll3d1l~fl&l 

o nto N cultures n&i~lijil~odwamarisd9,lYn~u 

dcr A 
~ ~ ' n v ~ l 3 ~ ~ ~ 0 ~ & i ~ i ~ ; ~ ~ Y ~ R i ~ ~ ~ ~ ' n v ~ ~ ~ ~ ~ i ~ ~ 9 ~  l m~ subspecies 8in?u B 

.4 
IfUPIIQlR Betacoccus %9i8~$@tl~Eil?UU@~ Leuconostoc iiat: D UlQln dacetylactis 

A 
lU8JQlfl Leuconostoc spp. i8~ heterofermentative k~ulumrivlobun' iianTnn 

e cr .#- d 
scumiuou!~aon!r~~nm"~pd&agl rn3I.B L. cremoris lurn3wkiuuii$spmi (Gouda cheese) 

ll~Zluf~!l&Il@li@~ ( Edarr cheese ) $ ~ ~ ?I ~ ~ ~ ~ R ~ ~ Y CI ~I P W ~ ~ QI ~ ~ ~ U ~! ~ ~ ~ ~ H ~I ~ fl613$~1 
4, d 

miuouboonl.aX nmauuQZ~uai@luu1fibn"Rbdu1w39 ( eye ; $~~8uiifl~~lzi%~ari9~ 

I~~~~~LT~RQIR Propionibacterium shermanii lpd"~sPt%l~flti$.ltl?tl ( Swiss cheese ) 

4, & 
iianlpluu~an'niJuiiun%~uimn~nnun9n~~1ii$u homcfermcntative MCIZ 

heterofem~entative idl4lu~t~plii~lsi~%~n~n~u1)~Iun~u~ baed homofermentative 161 

L. bvigaricus, L. iactis, L. helveticus, L. acidophilw iiA$ L,. casei ilfi~iig~ nil% 0 4 





2 ) ~pl'niplwnju' ( hit yoghun ) i~un-l.ri5uwn1fiumw~DiiuutLazli'imiaa9badlu 

lutn"imdw~nl& 
e d  .4e ed 44 

3 ) 1Ulfn~rl~3J"~U3~ ( Flavoured yogburt ) ~~ UI U L~~ R M U"I~ L RP U~$~S~~~~ uu 
er 

iiaziimiawf oarislflnaiolwa~ua~bad 
sd 44 w 

4 ) hu~~$~ll~~~4a (Frozen ywgurt ) duluin5mw~an~l~~zn81ubaoan?u 

5 ) h?&%l#.3 ( Dried yoghurt ) d~~l3~1~~i~~~ Ul~l~fibifi9~~u~l3 Rl~i~~~ 

lut~~au"~dwu"luiia~~mza"uoonna~~iia~o~'n~~mlu~~f 814 

s d  4-l 
6 j ~um%mnarnn~na& ( LOW hctose yoghwt ) ~~uwiim~~~1"d~ioubi91ni!& 

oinni~douudnlnnXauiou!c111i~uXi - 4 - mui[nlnGan ( P - o - galactosidasc ) 
md A4 Pd 4'24 

7 luin3~wummo'isi (LOW caofie Y WU~) r~ulu!n~mnum~nc~~rn"~~wd~ 

ciu~indnt iso - 300 n'lagc ( KJ ) do loo niY.a~ i8u 170 iiIag~Pi~ 100 niu 



rGm;lssi-~ga ( set type ) 

mdi 1 : nsarP3n1aŵamla"ni~'~Gn;ls;lsia5a;ls1~z~~Gam~ 

{PJI : Marshaii ( 1986 ) 

'HGnflId ( Stirred type ) 





PP 9 

51.5 n~~i3ua~nl-rcnau$u idu rn3;uiiiu [taninn ( lactase ) iwuvnaniu a 

( peniciilinase ) ~!!u&u 

nili 1uu~diud~u~nuir~~u1~11ol"iduidoi~uan"u~~un13l~lu3lui.a~u 

( Homogenization ) IU~R~Q~TBTU~IU~WO~ ( Homogenizer) b~o1#~iuu~~ui~odu~;1"uita: 
sd A* 1 d d 

!A~utnrmnuiueZuAaiiu~d~iiazunau~naz~ua:oj~ubiuun?u mno~ausi?uanmrttun6? 

uod~ii~d~~wod'iuod~ui~~mw~on13iiun6acl~dwiduu 

m3l6?iufouuriuu i~uiumoudii~~un13iaoiioiu~~uM~id1~~1'e~ni~ 
~ 9 9  sdrid 

Suuu im:iilm~i~~b;6uS~iifiuu ii iwlnTumrnr;urloltlmff golnQ~d~autnrI~?iu 

u u  eioi~u~&~~uim~siii~oituun]ii~ime~~cl~w~~ 72 admtvntBun 15 ?ui? 

au8cgtenfl &~ugorw~S 13 sccrti.ani$un tnu I iu6i ~~uh?h~~mn?wfl3~uGm 

lutiifmiiuuSC?iufeu!m~~S 85 o.acrr.aai~un uiu 30 iuiW ninwdmtiuuw~4 w5o 

90 - 95 odmi.anfiun uiu 5 - 10 iuifi mnw~miiuuiot4e~~olw~~itw:taaii141ur,i3 

%6~iwfo~tduu~~nzus~esar~~~S4Swn~3im?wu Iodkd?.r ;1 :iawrIumisiqd 3 84n2iu 

foud~~aYfiiiu~wecbisni~iiaiui~~aa"usc~5un~u" d?ufw~dod~uu~~n'u iidmlei'i~n:: 

ioulai~nun?mfou2~w"~n~iwa"oe~Iuuu 



LTLT pasteurization 

HTST pasteurization 

HTST pasteurization 

HTST pasteurization 

Steri!ization %9de~a@l 

Long time  UHT 

WEIT 

L ? French process 



- 90 osmt.aabGera, so- 180 uii ~4 % 120 o9~1t.aatG~t1 15 - 30 uii naiugu 
d 2 2  

15 douniua aitmsaairyuo.rii?t~o~er~n"~n 

plpld 

uu~~iun?iuf~urnoaz~naiu~6~u6~u~u Idsffu~uuu~~~n~ouaniu~~u~u~a~a 

dnasd~wui~m~uw~~biwis~i?f~~~~~an~~uv~~.;o'am~b~e~~n"~~ uoneinkds5iuuo9wi9oda 
B 
rq!&ai aonihu'u ( albumin ) tmannnD?fiu ( globulin ) arqntldsanintmemnmznou 

1m:Ltii~n1ss~u~i?uo.rTuta~auo9~m6unaiut~ui7~tto.1 riil~ltitn"k~lGnaiupf~~uin 
d 
uu uonPininzii?ual~?d nis~fimai~~ouutiuu~~i~unir~i~moon~tau~o~uu ri71n~ 

tn"nani?zt8ululnrlloI5JSt1 (rnieroaerophilic) itnui:~dni~tai~~o9fia~4olt1tii$n 

uu~Aiunisll~iu~ou~z~o~oriilfit~ua~~~~sM~~~~ 40 - 45 09m~~atG~a uba 

ii-rriqldk6wGn mioriimsn~ninbi?a~aldo~uliiinibm?erulaa"dold riaa$olua~imo:: 
9, 

d3%fKW~3~ Lactobacillus bulgaricus bba: Streptococcus thermuphillus 10d < @l~l~a~~t~ 1 

nir 1naii?ldazlritio1umaiwb~u"u4udszuisM~0uaz 0.5 - 2.0 (v~v) tm-iuld 42 

stmianlsa uqu 4 &TU~ njr) 44 o~niirnrGun uiu 2.5 ialus 3tnirnlinwiiai'v 
d s ss 

shsauysdI~uii81uau6~o9t~anw"nt~oZa~~umi~erd5zuim 30 - 40 x lo6 a.aan/uaanar 



1. uimsqiuuor<iuudI$ 

2. rns8or~i'ldijnaiun~e~ ( Milk Additives ) 

3. IsTu~hpdaa~u 

4. naius"su~I4 



6.1 UI W~~~ U~~~~~~ M U G;uu~uioz~iuiii~ut~imozioqiguiiwui~~fildniw~ 
Y 

uin Taaarnzm.1&uduiaja'uw~8~z&~9~iiuauod"ou&au rau&oz~odn~oinair 

009 4 dd dudaouau 7 ioz~warn ~rrazbmr~aiqli~~~~muo~j~od~~ru~oziid~n'~~ du mr 
4 99 

a :  Ikrti iwuuqau aiuntiilodinn' n~ornr~l#luszuurnsiinai~~~:oia &uu 

I?uuimninvmrnsoz6oa5aia"onoei195 uazeio.riimsmraua~uoeii9Z6au uiaspiuuo.r& 

uudozl#~'iidaudrzt~ou~aiu~a~~~io9lpl"~~uldmiuu1mr1u lkiirri 

6.1.2 ~)llWVB96l~lk9HU6l (Dry Solid Content) di~it~~~tll&l~dl~~ 
'Y 

QnnnozraudtmGu luGu ~inanrm~m dPuiamGulu&uuZwad~naia~n~~a"uo~ 

Turni%madi~lnn diuiauo~u~-r~u~ui~~m~zdrzuifild~ouaz 12 - 18 rnriilGiiuul4 

dmaduo.rul.r lb~mr~iuoiooznrz~iTau 

crd 4 

6.2 HI~&JAG~J~J ms~azd~~flumrauaaiund~d~~u ~iigunYa~Idm~Wi~IG 

'iWI~d6'2u ( Stabilizer ) ~ ~ ~ ~ l ~ ~ ~ ~ i ~ ~ ~ ~ j ~ ~ ~ d ~ i S ~ ~ l ~ ~ W ~ ~ l ~  ( Sweetener ) 1UVldP1i9 



er er 
:d w d 

luuisqQliuu8,,Q:anflzno1i!ua nsuiwsizu~~loooun" ( Positive ions ) kifu 

i111SuW~a~rnrtGuaiswant1~1at~u9~lo~~ud tniu tinaduunaolsti ( cac12 ) aaW 
dd 

dszuiorfsunz 0.02 - 0.04 i;s~.iii%#nr7mzn8u~uu 



*d 2 9 sr 

as rn3aGuugiiun3u uumo~iilSu<~moula~fi~ mnzmslmyuussun;idoz~4 

4ioadmsna~quAiugua'np1~zi~uaeiia~ n~sim?uuq~un?~~zdio-rd~ms~auna~u 
cr dd cr dA sz~arzkdaz!i'ln'ga"u~su~!iw"adsz~1a6iidandaou~41!d p5unsun'l4ari8uuun$~u 

~amsdlmfloRf% ~o~~'lu~~i7 ( Streptococctu thermophilu; ) I~RZII~~TRUISR.~~~ 
9 

¶.Jafll?fi% (Lactobacillus bulgaricus) ~ ~ ~ I ~ ~ ~ ~ " u ~ ~ ? ~ I ~ ~ M ~ u ~ ~ L I ~ ~ $ ~ u ~ ~ H - ~ I ~ M " Q ~ o ~ % ~ F I  

o~onzai!Iu I : 1 nys 2 : I ~d~u6oisns~nun~zm~"oudif~i~n-~'~1~u~a~g~dP1fliii0d' 
4 d2 crd2 

uou p6unsumsam?uu!$ s:bri;~~lnriodmaomaaai ~wnz~i'l~~~i~ip~uwsuuuoi~sz!d 
cr dd 

iaiiaasa ~ia:~m~~dauuoa~~uwsunoi~oz~d~uui~daa~auiw~izidoo~Xaun'u q 
d 4 

imnlmui~b~nszudsuiauinn-di~aoziwas;iilfilu~n"imadua~fiiwsiziinsa~r 

rnsi(al?uug~un3i&oioa~sia~inq~u~i$2u q iiu si 'mi nioliundJu msdii 

g~un?6$uduiiYild liu ndsiuoa~aunGGu QaaSu~szmndnurnuionaiuS"00dIX~~ oz 
nd cr 

ii~fismsnusnrru!8 nk~inrnsw~~~um~~m!~u~(als~iuba&a ~ziinraodd~zlnolfoua: 
. P A d 

0.9 - 1.0 aaaznsmoz~w"ufur~n-diadiinis~i'~d~m$iniiu leruawuuuaduQounz 1.5 naiu 

13unsmszierIA iisn 4.4 - 4.3 diui~u~-msa~rt!au~uI~Xau~~dw~~~~44;u ( incubation ) 

a lyd ad 4 
[razmsii mauunadol~nsanoaiua rnsi;t~smq;i;neziiIX~w~nsc~usa~i~a~n~~euuin 
A' 
YW nisGun-~%~in$uwou i~zuinn-didnS&a~ 





9.2 iidwtmiuiraenui 1ai3&.a~mida~ai~uiuoziGiiiunkuoanuioinmznouidD 
Y 

%qmwpu'lumsiup iuu~~out~mnsm~ud?uimuintn"u!d Jiuuiidfuim~~~~ma"o!d 
A 

nuqaw?onko~n!6ipl~nou~ii~~~at8u~ut~da!d~&(~iui~~~$Q~~O~~~~aszuztanip.ou~ 
9.4 : IY 

fiouniioon~iwdia ilo~iiuiilwuuitmn$u~onui!~malw"qmw~Gttazszaztaailuni~iu 
aci d 

twuizauriuGntmsmJu starter l$~~uu~iid?uiactna"oau~a~?ol~naiufou &uudas 

dn~outthattutnat~uuaaolsia~1dlutiuufiautSu starter n?o~iuut~uadw~mta$o 
d d . . A 

u~au~tnun~mwpu'~~$asz~ztaniwu~fiaudioanIiwdiu 

14 A 
9.3 iin~u~a!um nrosoinl~$iuu$lr~?uimnsm%m?nGou do itCioa fwmz 0.07 

a 
~~p7~st~0~nim~~;l?~w$~$~i~uu~tmsma~~ddszuimfsunz 0.1 - 0.2 risunistGu starter 
4 94 -9 9 .  

tnolnudslnmt~r~~dwln6~4u~~uGiu8:nm~~1u6~!d uonoini nIiu-in'lri4oiod~oin 
aci d 

msl#Gntn%iuriu$PjG pmngIifumsiulitw~izau niorjntarntdu starter oilu 
ada pr d 

aniwb.i.das!a P;ii$#tiimnsmPd"ou iintmsw awnnusa t<u Streptococcus thermophilus 

Lact~bacillur bulgaricus to3qJi~uiatmz1ffniodsa~tdn~uatmsmiiboa~8unsm 

9.4 jix~uor oiotiimain14&uud9sllniw!~~~~ i;rjnm4$riou~sZu tniu 
o c  ad uaw ad1 

Stieptococcus liquefaciens ~~fo~tSulmfi~u~zJiui~ii IUtfl9bT HS O OJP~~~ WS~~~DU~~S~U~~~: 

ad d 
nuPionaiu3'ouq.1 7 IFlY contaminate tfi~~nt~~td~ starter t~?q~t%lm#i 'lu6ozao?qj 

A 
tGuk~daciouFdsZu dil~~iisa~u .aaozwuii$iuuiisnuuwfou 7 tiumrmnmznout$u 

9.5 jifiorim1~Girau UUaOqmni;fifitm4ui~.a~~t~?~t~~l~alu~~uufiouoz9ppl"~~-~u 

fou b t b ~ ~ ~ . l d l ~ ~ 1 9 ~ ~ ~ ~ ~ 9 f l ~ f ~ ~ ~ 6 ~ ~ i ~ ~ ~ ~ ~ l 5 ~ ~ ~ ~ ~ ~ P l ~ ~ ~ 6 9 ~ ~ ~ ~ ; 1 ~ ~ ~ ~ ~ ~ ~ L ~ ~ ~ f l  

~ ~ ~ Q i ~ ~ ~ l ~ ~ ~ ~ l ~ ~ ~ ~ W ~ ~ ~ ~ ~ W a " ~ ~ ~ ~ 1 ~ t ~ ~ i  5 ~~tou. i! bacteriophage HfO~UiiU11 

~uioina~ndu~sni~iuu6ntnu 6~i%fi~o~m?~%~n~mitnnG~nfi~nsn1~11?uif~n~n9 

ad. 4, 4, 

id8 bdctericphage ~~l~d~UlWf6fl~l~~n~.p?n~Bbb'ifl~~ ~nla?~9fl~~5l$n5ilLbfl~sm 



Y Y 

39; bacteriophage contaminate aa1ui1uu1~~iifll~~a"W~ut~~a'1u~aai~ii~a~ams1- 

1a~nii;nnin~~a~i1~1a10~~:ai~i~a"aXaa~is~~s:r7a~1wannaa~u 1 ! 
s 8 

9.6 i~nii& ~n~:~uw~a~in~a"~in~~tia"a~~a~a"u~~~~11a~u~~11a~udad30~1~~nsa 
0'4 

~a~luluiiiimi~ioiiuu~fiwiaitan1ma9uvm~4inisii;u ttiu ?ia;iia:siuia%UP~ ?iann~n 
d d: 

MPliH010 !&ti6 Candida pseudotropicalis 118: Torulopsis sphaerica id85i~ w w UIR:~ 

t~~fi'l%na~~aaaaneaa6ainzitn"~ni~p1~u!~aan!d~~ 

Leuconostoe sp. uiam~rtjl~t~~~~~u~ns~~~1?n~~iin"aniiu6~!m~sn!~11i~u 
2' 

dbnarpaniidnl $.ra:llii$uii$aln"mvt~luqar:dii;u ar orungii+& tdiBs~iTui5imui 

ai~i;9tuwO~ii0aQ:i~uiin"a i~itdaa~inlli;nRT~uau1~maer7~~iazaiu~u~auii3udi~~ 

hUfi4idBpatWtl~B9~Od 

9.7 iiinn3nu1niiiubJ in"miUdua~ind~uiuin"u!d w?Dw~~QT~w?(AI.~$Q~~~~ ytg~, 
.ad cl Cis a 

uaag~m~nrrulaor*no ptun~u'dl#lunisi8u5n~i ~auiuoa~inlurn:i~~ds:wiu 
9 049 

~a~~nu~a.au'~~aanis~~Gni~~~~~ans~iiaa~n~~~aao~ irn:Taiibn6a~inwa"mifl~~~wi q 
cis 2' 

iiljndmdi~4iuaug-r ~a~amuismaiadttulwt~a:l~'nsa~tanSnia~ d nmnmwvuoz41 
sd 4 

1aummun8usn tta:5nuolzlljft unnain~~at~ulmsidat~aa"~~a~~uiaa~~a"a ill17 
8 a 

bclraii8iuaua~a~ clrstusa$s~!a"u~uwsnassiomsa~~ojwu.u"nam~~%pl"nsmtawnSn dnSUPeru 
sd ci s 

tr4uluansmnwamaat~ttda ol goawpiidr:uiol j o;l~iaaaiGun &nuiio:rAul-Y!lulu 

ds:ui~~ 1 - 2 3dni; 

9.9 u'nirnididu~~n1~i~l91"iiinl~n(i;1~ 1 Inimuisat~i~iuT mluTerin"ia!!F; 
- d a d 44 dl 

niai.j~Z4?el~~13~n"a"'jl~~lu~::uzr~a IWWIG~G ~~GuTer~n.jn~w I ~ W ? M ~I ~II ~ ~ ~ Q; ~ WI ~ ~ U ~ ~ ~ ~ ~ 

~ntW?imuIsnwUmua!~ttfi Salmonella sp. Shigella sp.. 

Broccoli  sp. 10:: Tuberculocin sp. dub dsa~u~~1~1ui~;mt$uwip.1::iiada1mu1~iiuu 





4 

i&l Lactobacilltu bulgaricus ~ ~ ~ H ~ ~ ~ ~ Y I u I ~ ~ u ~ I ~ ~ ~ ~ I J ~ Q ~ ~ #  45 83Rl 

LI 4 I.an~u~imz&~~~d?ulmn~miianmnwulnw~d~z~f19 acetaldehyde &ln*nbu 3aiawi:uuc 
sd A4 ' 44 d TaiSklk; lun34uotTuin3mwunBu~a~uin~:Gd:u1fi~ acetaldehyde 04 23 - 41 wwmu 

n'mi~u~mdauun~a13d~znoud1~n~u ( volatile flavor ) ihfoan:: 90 uonainitdaldo 

Lactobacilli ~zd6ouns~orii~uu19ia~iHa~i6nlJ~Q~qun9ii~ Streptococci hnhu n& 
sd d .$'A JA4 B 

ni31&1iflfQ&ilt;? ~anrm~~zirinv~dziuo~iiodu91uwi~un.d1 thickened yogurt W~Q: 

Qnfi~l~i8ua.riSu 4.5 o~mlaatGuautazntl1dq~dn~2C:m~~~~zuziaa1n1~G1nod1u ol 

qolntJiid irunGliu&naif mo(i tidiionr3a~Fiou4i~Gin"m fiilfinirid~h~mrnf19n3~~z 

4dd d 
p~u-nsumanua#o~~odni~~~m~uan"im D Lactobaci!hts bulguricus 66az 

S~replacoccus fhsnnophilus ib~%0d¶J19dl~b~R ii~ d ~a~bl~~~~f*~d~011~118ii~~0d6 bIQUBU 

9' 4 e 4ddo 
~X!iounntn.aGmduiauoi&au oii.rb6miuo:mo-rugauwsawai~qaoqT~Rdiauo $4 

s d  4 w  A Y Y  

iiovmzhi1~luinsmuanvol:didu ~nvol~nisw.rwioibuo~ol"ai~ow'~ao~doi~~: 
4' 9d 4 

w'~1son~1nmsa51tns~~ian~n~~t~aJ~ul0d~:n.di~n1~~a"mlainsmi~ol4a1aw'u~~aaJuo~ 
4 4 

1&3 Lactobacillus  bulgaricus iia:ii8 Streptococcus therrnophilus L~BLG(IuwIIu~~JII~SI~ 
dd d 2 B 

i~o6qndiai~utmuw'uii~uaisiiU:u uenain~iiuaui.aaaviwuuudonuqwodauiaoiu~a 
J 1 44 Y Y 

haioaiuw'u~wauozi~uuu i9u~iuauuin iCoil~suuQuuiiuflai~owuaiaw'uii~era w'qii 

A 
i6B~Qi~i@&~8~ai~w'~~~~ai%J~%Jw'~s"iiPI~W9Wi8ia'~~M ( symbiosis relationship ) ~UIO: 

~una;ui~u~?~ir~a~u.~'aiio~aud~iuau~io Streptucoccus therrnopirilus ~:%IliiU 

B v 

~IU "d~in Lactobcci!lus bulgaricus b0d69811Qlni$0 Lactobacillus  bulgaricus Q~~~~ 

A 
Wsiu!i8a'lflils~a%~~uwan valine, glycine itti: histidine SORUI~UUU ~- 1i ~ ~ ~ 1 ~ 0 1 ~ ~ 

4 
#iiifluPiomsioiodvo9bio Stre,ntococcus therrnophilus ?~~BWU.I 

lunisafiaaisfn'nbusauoqluiii5dmlmu~aiioaiuw'ugdWaU ~uii~io 
A 2 

Streptococcus therrnophilus 0~fl?19n~ R da;% oonm iTo Lactobacillus bulgrrricus Q:: 

d~ns~dei.jn~?d94'bu~~~n~i~a~s~11~n$u~~~a~~~ lcetaldehyde o~nul&au ~~~uv:: 

i~~'lff~Ii~6 Luctobucillus bulgaricus ~iflukilni~d1ii~l~n13t1f I~~IS$IX~~US~I~IU!~'~(~~ 

!~BL~IS~S~A~PI iia Sireplvsoccus ~herrnophiltrr A ~ I P ~ s ~ ~ ~ I ~ ~ I ~ I ~ ~ ~ ~ u s ~ w ~ ~ I  



acetaldehyde !&&a8 iddlnolv 8.r acetaldehyde dli~inida Streptococcw thern~ophilus 

oz~euniii~oi~uuiiuun'ud?uiolvo~n~~~~ndiadl&~in~de Lactobacillus  bulgaricus 

P ef '4 td"oisdduprudn~v~~nisinmvuw~olw~~nisw~ndn~d~zui~ 40 otriiivniqun 

lu~rnii.rniswrin gorwlJijdmu~~nu9uni~ii~iu~~~~~doniuw"u~~nu~:i~i~n"~ 
* * 

Pd d 
40 - 42 ownivniquar iu'o.rainqawa~ij~ai~o~u~n~~wwaru~u~i~i~nZ~~~~3~ui~u~u~~ 

* I 
g.rqfi iu"ot~inii?doG~~o~vCfiZ~aw~~n~~woJ"n~iwu~zarua~iwfut~Binzar~uw"u~iinnBii~ 

n'u n'o dqawgSni3wrindu 45 owinn~~uar ~z~u~zdi~~uni~~~~~n~ mvo~i~oar~u 

&if Lactobacillus bulgariorr ilnzdqtuwQ~ 39 oq~nml%~q ~z~~lz~udiM~fll~~f19 

fl3Rll8qi$m*( ,Streptococcus ?hermophilus 

el pl 

2 mdu q n'lns~nmatdPruidaava~1~a uen oin ns~imn~ntia'a~d~ B-IJ?~~ 

Pd B 
miud~~~doni~arfi~n~usn (aroma and flavor ) ~e~~u~n~plv~msds:nep~t~di~l&oin 
* * * sr 

iiaAori.lnotniuw"u{ 5~~1i~udo~lps'i$ow"~na~vCm6105~lu5~iau~nu~an"u 

44 4.444 
u 6~~di~oJuo.r4ai$Tuin"in uenaina~'lfiuunnisu~~~am61uapz%jiniida 

iiatdeci.r~ii~u~eq~iiuauivniiau~nn"od~n~a ~msinilti~uiio~mui~~dQ:~c~~~s:uim 
B ef 

foun: 2 ( V/V ) v~ariui3oiiIwYni~woJ"nin"m~iueei1~nu$1sdniuIu 4 4aTur i-is'lhui; 
P P4 

* * v  

iiuauiioimntn ( 30 - 40 ) x lo6 laad uannmx rnsdu~i9e5~ns~rC~itunn"oio~iai~ 

l%dqm it&a~~warufi~i8u~aiden'oun131~ id~urndd~~~o:~uu~~~ab~ewaru~~~nsi 
* 

~'JU~Z.W<IS~$~ Streptococcus thernzophilus iia: Lactobacillus bulgarictls ig/iln"~ 



msid"dui~da~~1~~ai~Suo~n1s~~nluin"io1iiim~1niuii~uoZ3u~1~ 7 u0.1 
A 

Streptococcus thermophilus lmz Lactobacillus bulgaricus dbhki$@ %qd SZ~I 0~6au 
* * 

Jfjn'iuinaiusu'~ na~~n1sdounm~n1so1n1s~So~lodoin~si"au~i$o~~a~lua"m~~u~~4 

lumsw?im5ulkifi ~-~ilulamsm ldsiu luh iiazms6u .: lfiStumrlniiinn~ $.anis 
1 44 

d$uuidaqmm;unaioJa~i<~~iof1~u~n ua:qornuGidi-r 7 uo.rw?intiarduiiiim hii0 

luin"i@l Streptococcus ~hermophilus ila: Lactobacillus  bulgaricus Q:iQ?Qdi~~l14' )U h 

huu hdus zuziar n Streptococcus thermophilus ~:l~?tylkfani~ Lactobocillus 
Y 4-8 

bulgaricus 'w~~QI~I; Lactobacdlus bulgarkus Q:LQ:'C@$W LBI%UOJ>~~~ZW~@~T~~~Z~~UW~~ 

4 40 

InnGu ( glycine ) B~WRU ( histidine ) 1mz31~u ( valine ) d~rns:+~~t' S. themop:l~(s 

i~i~dulmtunzd"nuiiar~l~alfi~~unsclimn~n nriiaiio ii?btuiiiimi&nntifQzLM 
4' 

w~t.nuoinnircioainn~nnd~o~~u~~uuiaunisciou iianTnnaziiiauunitiIui~11'~a"uo~ 
- Y *  

~aiio1aiiimif.ano.a lmun1si1~mn~nd1uwod"~i~11aa"~o~pro"ai~ow'~n &iiuih2 iuii 

OI&~OU!%~ f1Ilmnlnfl!?f6 iN~iZiotl ( galactoside permeate ) QlnlfUiQU!%6!Al - W - 

mimnlnGina ( B - D - galactosidase, B - gal ) 0zdoubmn~nam~~ui%aa"~Xb8u 
4 A 
u - nqlnnriu ii - niimnlnn v.rnQ~nndl~~~z~d~uu~~unamIw~3ni~a~n~~iiailw"n 9uB 

Y *  

qmodmulua.aa&oqGabQ~w'qa~~ Suuurzluanir~ou?~Ol"ini - vlonmwmimnlnli~n 

( B - D - phosphogalacto sidase, B - Pgal ) ~L(iOllbl~nl~8~fil~~~n~afl~ ianzi - mbmnlnr: 
A 

- 6 - donldm ( D - gaiactose - b - phosphate ) (114 a - n9~nn~zQi~idiuubgufi~abine~~n 
Qiold 

4 4 

nsakmnnnunaiu~~~~don~usn~ba~n~sin"~k~auo~~uin"~m lmulii~Xlui~imiisn 

idU3ima~lmz~oUlW~u~I~b%aa" ( casein rnicelles ) l!l1~ifl~unnnLn0~~~b0'% 4.6 - 4.7 
sd s A W.4' 

mnscO-~i;~w"!tlbn~~:bnflloa %9sif".y@lub;i\a! L~ctntaciiius hul,rruriius i69Z Sb-eptocc:c~cs 

themophilus 0tdou~innlnm~un~aIw~3n ( Pyluvic acid ) mu?"nmlc%3n im:~l& 
4 Q J 

! KI ~ ! % & ~ ~ ~ L %I ~ ~ ! ~ ~ Y ~ ~ ~ ~ L W ~ (lactate dehydrogenase, LDH ! L~$UUI%R?W~?~~ 1~lgllfl39l 



~mnln ~aukalrllumsniinlum'h "Ii3uuns~llanf n l~ukald9um-rnrinTu1,iis"m 

li?LkI~Uiiiim~aliiifh Streptococcus themrophilus OL% nlRlm~in~R~k3~d1un19H.u"n 

Tuan'iw~~l~oloiiiiwaiau~t$u Streptococcucr thermophilus ~rl$ ns~imnsnlu~d L ( + ) 

WM-4 Lactobacillus bulgaricus O:~hi~lk$in !u~d D ( - ) ~ ( i l ~ b ~ ~ l ~ ~ ~ ~ l ~ ~ ~  

Tuin'k S. thermopilus ~~l~f~!&t$afi<l Lactobacillus  bulgaricus %$U L (+) lactic acid 
2 

~::tii~~~riou D ( - ) lactic  acid t~91&do6~u~oansm~ta~5nlu2d10T~tuoi ( isomers ) 
49 2 sd 4 

dia q lulu~~~niu1sniaun~dnn1wuoan1s~.u"n~tn~uu1~~ad R"o Xilumsmu L ( + ) 
sd cl 9. 

lactic  aicd ulnnilfoua:: 70 ttRsii*i?t$o~um3RM1%~3u1p.1~ iau Streptococcus 
s .4 A: ad a 

thermophilus n~oqan~Û msn.u"ntn~~uwminii 40 oaR?t.aat%un Xilumsmu D ( - ) 

lactic  acid UI~I~<I L ( + ) lactic acid ~tmaii~uii?tio~qaMQ~ d~~bu"19ga ~oganii 45 

oa~iavaAua n~onrint~ut~aiuiwtiiu1.J diilX1~lutiiLBn~iut$o~nsmqa n'~oflat$oij 

Lactobacillus  bulgaricus ~ 2 " "41 Streptococcus thermophilur TRU~~!~TU~~%@IOLG "3 R 

d 9, A 
balgaricus iik% Streptococcus thermophilux ~~b~~~~fllfl~.151991 4 



- - 

pSun?b I Acetaldehyde ( Acdtone I Acetion 1 D~cetyl 

Lactobacill~ls hulgaricus 1 1.4- 12.2 / 0.3 - 3.2 ( Trace-2.0 1 0.5 - 13.0 

Streptococcus thermophilus 

Mixed cultures 1 2.0-41.0 1 1.3-4.0  2.2-5.7 1 0.4-0.9 

ri?i:Blfli%!'in LnctobJEillus bulgaricus Streptococcus thermophilus QZ~Q?~ 

I.'% hods'~uiiuit~~p~w"~~~~~d 'IRU Lactobacillus bulgoricw QOLO?%~SUI~~~SIJ~~~IU 
44 ~~~~~~~~~~Budaun'5z{odTfi Streptococcus  thennophilus ~s?~i~u'Im~i!azdoua~an~~n~u 

B 
UU~$IJ~~R?N~% warrr~"6aui$u'lRoZb%w"a1u~~R uons?od Streptococcus thermophilu 

kiaufii~~oon~iouounai~uu dauviilfi3'i;wia~m~noJ"f~i~u~ul~~1~ol~3~n rn3ioiq 

duksri5adoc1!doun~zk~nniwn~~~~ia~ 5.5 dsziimsoimr~inu~ztifini310?~uo~ 

Lactobacillus  bulgaricus d~!d fl~i'a?IFI Streptococcus thermophilus 9: ~E!'inn5 ~d~&7 
A d- s, 

( formic acid ) DBnul%S Lactobacillus  bulgaricus ~z~ln3Rd83~~d!d~flun13flfl4~33 

d e w  

~fpl*n$usnsaukoziv~"a~~ga Q ~ U U ~ Lactobacillus  bulgaricus ~u~arnsd16~luma 

nhdmrlfin8ur nufiIut~$m etiitlrdmu Lnctobacillus bulgaricus Amui~nnJ1tm5Ifi 

n8u~nwanezsci~15?84 lAtiun"u tipi~ullilnaau'oun.di~!~sin Lactobacillus bulgarictlr 

~ 1 3 ~ k ~ hi 40 oqflit%a!6Iun Streptococcus demophilus H ~ W ~ H itantn'l8uinnil 

1.0 - 8.3 

sd ci* 44 91 
odidls8miu Iuanmnun~u.rn~~~o~~ozt~11~a~laittazlwozic11~"a~auo~da wu 

B 4 4.2 
Streptococcus lmte vas. Diacetylnctir ~fl~FJFjh.4 

d 44 B 
?ht~ounzwu~id?uimo~i~11~"a~~~w nululut5filuuuFjiiuv~wv~quud1% ( tdu uunio~ 

luGu uudupl inq ) m39fimaiufou ii~rsu'auoauuGIAoin5!'ina"d1a q ?iu T~uuuia 
sd 4 dc d 

oz9fidiuimuoiozi~11~a~l~iuin~~~ 1liXimnIams~uezi%W"a~!~6 iluq 7 wweu oz 
A - od d 

l~~e:~rotirinir:n'n$u3fiai~~ut5in wruinsmnnziinAu3n~ rla~iid?inaasztariwG!~I; 
4'3 d 

23 - 41 wntou 8ntgu~riauuoan-l3d3znoui1~ngu3ad3vum 

0.2 - 5.2 1.5 - 7.0 0.1 - 12.0 



niloiiu ( threonine ) ~~ooi~ot0u~ail(0n~~86i~8~ar~tun ( aldehyde  dehydrogenase ) 

biaztl~an880i+?8lmr;i0dfl ( alcohol dehydrogenase ) mlu~l~ud2um~tn"a8:t~~w"a~!86 

'4 
81flVl?l8fh! tn"~~lnt~~\acllrJ"p1?~8~~118a~Ria~ ( threonine aldolase ) FHSQ~~~R%U 

lactobacilli uinnji streptococci tanznirtdbouttda~~ifltu~"1o~ut~uozt.aw"a~\a86 asln"~ 
Y Y 

%~d1$8 Streptococcus tlrerrnophilus L%'ilod"~d 

Y Y  

uonmnQ ht$olotdi~ kiiparnurjiitduld~~To~nR'n~ouldr3uluu~l~c~~i 

md'lnR" taznraoziiTuoi1.a q dt~uw3~no~tao~~n"ai~u~i~l~n~u~~41~ q ~lintn"mo1n 

Lactobacillus bulgaricus ita~~9~~snus~"R't~u~~w~ainei8a"buoJ"u~~i~0dn3ar~t~~ 

( volatile acid ) d~hi~rdid 7 trriludim 

01 PP Ei 
14. ~QOU~UH~P~B~~S~O~~VQ~G~~'IIQ (factors affecting starter  growth ) 

14.1 D~AJ~~~DP)%D~P~u ( milk ingredients) 

~ianTutdoioonl.aX !!onnpu'u trazbl.ala*i m5miiikodluuuynviimiLazibmnii9n"u 

dodn"¶.iihi ( breed ) uod~ m~~lii~~itn~~~~in ( season ) %RUU qmm~~lumrCu& 

,A a' 4 
~ ~ ~ I G ~ ~ ~ ~ I ~ ~ ~ ~ ~ ~ ~ R ~ ~ ~ : ~ B ~ : O ~ R U ~ V U ~ U C ~ P ? P ~ ~ R ~ : ~ ~ O U ~ ~ ? U ~ R G U U I ~ ~ ? U I ~ ~ Y  

Y Y 

sulfhydryl groups ttazbfi9a formate ~in~lmlntinn~mn i&l lactic acid bacteria flIlJl3SI 

nrRl~'~~idal4~iuui~r3iilppl"fou$ so es~it.anAuna$u~~ai 1 $2i~.-a n7o 16 



d o  p, d 9 

atmi.aaiGua 15 uiQ nio 121 o9nuaba lo uiQ muGuqnmlnnnusauaaIQo 

Leuconosfoc cremocis 8~i0~01~~~~UUU~dl~nn1~d1i~~~ 121 89flli%ZliG~tY ifhi?Tl 15 

UIQ ~uoisojiiinuudiiunszpIaunis~inTi (UHT : ultra  high temperature treatment) 
B 
.a~t~ui~n~s~~~~~n~sif;p~un~uuoei~~w~~~~a"~i~u~od'iaul~~u~maip.onssu~a"mn"~.n" 

uunah ( cultured  dairy  product ) i~09Ql~~l~iQ?ql %~9~~i~8iia~~n~~~~gi8'H~8~~~ 
Aa 4 

5zriunR6uo!fiuui~uu~pInisi~~quo9i8n1uuuiiiunszpIaunis1~aaiuf~uiipIpI~u 7 

uu~Iiiain~miiibulsai~iuu~niarpI dun41 mastitis milk diIXi8oiQjy'lflai~ 

iu'o.roin~ii~nisid~uuiida9n96dsznnuwi9iaZ niiaffoa~iuibubuun9iimia~iaalmai~az 
d 

ldsftu?ilGdoaaaiu ( unhydrolyzed ) a~aq J?ui~lano:uq~u~ iiaz PH qaniiuuvi?lJ 

uonsind~3uipJtiiRi~nauia ( ieucocyte ) i~o~1uuu~9niia~pI69ni5i%~~uo9tiua~du 

6dnis'lii~a1~f~uii~0du0:d11~idn!6aa~n!~?~!~~i~~8~d~~u 

dau&uu~iini;o9 ( coiostum ) irnz~iuudl~ioiniiGialusia9daiuuo9szu~lXuu 
d a  4 

( latelactation milk ) nnaniau-lmsl%do-l~in~z!d41l~Gai~oafi9nsm1~ama~ 

uonainijd?lnoluo9ii$9~!i1si!u~u ( solids - not - fat ) iqq~iau~dfll~~~~~u 
2 A 

iimndi~n'u~wa~i~pif"nisi~?qiiazau~au~9aiu~up'~u~ai~8~iimndi~fi"~d~au 1~u6al1.J 

iiiauudiid?uioluo~ii$9d!Glsi!uoJ"ulusz~uB~ oz?iswademsiofolun9iiniiaa~ndZn.;ii 

~uodud~ni~ui~uo~ii49~~iIsi!u~u1usz~1jhi 

4 dc; 
i4.2 93Od011~101dOd!3t3% ( Contamhating microorganisms ) 

adc;, 
9 

~~unL?!d~a"unsu~uuii1ouiwndomsisi~ua~i$oiia~Znfioun1~6ouaaiu 

uododidsznauuu n~sm'ln~o~a"un~~wan~aiuis~i%~~~u~~p.o~~i ( psychrophic 

organisms ) %uublfiou~ziau!a?unlsa~idns~uod Streptococcus therrnophilus, 
L d 

Lactcbaci1:u.- bu!garicus, Strzptococcus iac;is LLRZ Streptccoccus crsnioii~ 8d1<&9Plll 
4dd s 

msiiilnioii$o~iiunsun:m~a9!dIusia9~uoon!di:~ui$u~~4ii$u~a~nst$iido~1~i~m~1~ 

niidfidusauo~i~otann~n~$u~~li~'du~ 



1.4.3 ai3dfiQa~dzssazaiaini7 (Antibiotics  and chemicals ) 

diuiolvoaaisdij~uzdioi sdu ~1l~~~di;i~uu'~5u ( penicillin ), ~~iloilt~lu 
d w e  

( aureomycin ), IYIOISIUUVU ( terramycin ) WTBPP~~IJ'~.GUSU ( streptomycin ) dxz~ill 
I 

4 44 

na~uisu"uGu 0.005 - 0.05 nPdau ( International Units ) ~suaaams ~zaiui5nEuGa 
I  I I 

~w A' Aa 
drz3~tniwnirnGnuoaGa~(iinW'anu~n~suia~a1~!X ~aJu$-~na5%anaiao~~d~zii~%niw 

" 
~iurnuair~~~~auz~a~w"aoi~sn"uai~~ia 7 ih msaiinsinpiudou (pancreatic extract) 

49 C. 

n~oiou?~~mu'ournup~~aaiua ( enzymes like penicillinase ) 5~~t191d6.~~ O~IJ~~I W 

9 019 w 

~umadgununazmsaraouiia~n~n~~uan~s~~uu~~an~~~~~~~w~'U~-~~a~~d~~au~~~i 

calidolactis %~iaal 2.5 k%u9 

d?u ETl5~~~lfl&Ia i4u Quaternary a~nmonium compound i~zna8?ui1#1~ fll5 

qui~uia~saaiuoz~i~~ni5afi.rn5Ruoa~a~doaaa rnrmrii6ii~inaiuis~"us~"ui~ua 1 - 5 

dd d 
nwiou ( ppm : V U ~ ~ ~ ~ U ~ U ~ I U ~ U  ) ( bactericidal ) 

7; ia~u~a0ii~u&oa~zGa~za"aidol#ai~indidl~d1~aaiu UO~PI~&~RIVGU ( c - 10 

c - 16 ) ~i;naiumui~n~?ams~uia~aidDiiuiiu~iiu 

14.4 m~id7~1unglmauni~~Qn (Change in fennentatisn behavior) 



iu"0141iiun;6trit& nfo lpphiluized lunisi~iiuu~atioo7oil1~naiu 

~Ulssl%unlsu~mns@a@n9o~l9uln nls%~t7lsin~di~ q id14 n~l%o%~ o?%& ( azide ) 

imziiminTlnsa rnlns~diliinaiaai~~~sn~unisr~iimns~na"u~ui si1.r?r6m?ums w8m 
p,c: r%l nsw~:gnns:~u%niw~6uul~~aisan"~oin6udou9uszGuaaia~t6u*u6u*u 0.25 ~/o 614 

14.5 8Qfl%5'~91639 phage ( Phage  action ) 

ms~biiiimouo~la?an?n bacteriophages wfo phagcs i~urnmqdi%dii 
Yr, B 

%~&ira~lnwiimnrm?i4ia9 ~.ri;mnzido phage %qiiwi ( infect ) i6u*i?.Jodlua.aai 
2 

tru~~~u~t~a~~~iiuau6~uooad~s~~9~~.r~m phage L~dl & Ql~l~l~(i~ U~~l~tI~~LL~F104~~ 

44 Cip, 
ii%W'tm~iaun~du!tmn %mu phage bbunW~sUWmluW~u phage ?& n~lf~i~n~~e)~i16~0d9i0 

"b?d 

Phage b~u!a?aaiuiuii~wiz ( strain  specific  viruses ) d~%~d'~l%ia~l?d 

( naiun519 70 uiluiums ) bit13419 ( 200 uiluiums x 30 uiluiams ) phage i~iiiaiu 

I50 streptococci itnLii8 lnctobncilli ~~u!flm9bimn"u~$t%aa"%e,.rtiup7$du LLXaii9 DNA 

a w  t.4 
oinriau*iauos phage i/i!d$di%ad oini?uQ.rtwasird phage %%n~9lllni~%~t~d06 

ilufltidu imzldo phage b~u~1~au?d;n9~~lia*aoziif~1sd~ul%~~liun~d~oon~l ml~dn; 
B 

azdiou phage %nioonxli;c 200 oymn ;a~ozi~iviiaiuioub%aa"~iuni~ud0'~d t'hn%~ 

atrsnli~iciu~o9 phage ~~~~dl?~lli#~~~ti~ @.j0~ %~~1~~ 2 

snd 2 a9~%nl%~~i~la1~111~1n~~f~91~~ bacteriophage 
1 

$811 : Hayes ( 1981 ) 



dd d 
isiniui~amauqu phage %ulsaaiuuuwGn1&~fiu~Gnaa~u 200 - 300 WWIOU 4.1 

dd d maiunzoimimi'o.ru"onisiids2dsau~aiinissu4o9im:fJu&aunao~u 500 - 1,000 wwiau 

uanoin6nis1rinaiu1ouuu (75 oa~iiraWun aguaam 30 ui~i n4o 80 oamim:Gn 

uiu 20 ~1 % ) diiu.rwoeirnsiiaiu phages dl9 7 ddim lactic  acid bacteria I& ~dia 

~sfimiufieioaoi~~uznisi$u q dmuiznuiauAau iniu nisqui~uiad~ ois~i~iiioniio 

nisnyuiiuui$o ( culture rotation ) igudu Jsazmrnsoa~~~mia~moin phage 1A IRU 

ka~iiuu1~i~odii~aiuniuisa~unis~iuwiunisiiaiu"~o~aia1a~niiaz~ni3u~ai~o 

nlu~u~wnu#?u 



dd d 

ia~m~au~aa3~oduuoinIs~iia$uq ( agar slant j o.~G~RGuI~u~I~~u!u~~~ 
.4 (Y 9 Vd 

$dsicr~in~~owuidszuimmsq~a ~mu~~ariuisna8u~n~lib~s1a1madod~ 7 rnr6uinui 
a4daV a 

k8al~naa;wuoR $0 muisaAua~oonlnllnpIiw~o~iId~du~iola~lmul4a~u9';nl~i~~in 

a8oAuosnui tmzzqliiua$8wnom1;u1a"1& 

sauw4Gu 

Neisseria spp. 

Bacillus spp. 

Psezrdomonas 

SPP, 

Clostridium spp. 

Mycobacterium 

SPP. 

ai a I 
qSldlifi?Unbf% Y ¶I ~€MP~@%'M 

oiwisa"ausaBs 

Cystine trypticase agar 

Nutrient agar 

Nutrient agar 

cooked meat medium 

glycerol ager 

nissiia 
(Y 

ago 

1 t;b'M 

12 bz00d 

wQsuin 

941 

3 L$BU 

6 t80~ 

wQsuin 

n41 

4 ~ 8 8 ~ 

nisao3~d ( * c ) a40 ( O c ) 

35 

28 

28 

28 

30 

10 

qol~~ii60.l 

10 



15.3 IPID%!PL~~YM ( Lyuphilization ) 

L 
15.4 ~lll~Uh'LllltrB~~~O~WB~~1911tl ( froen starter ) 



16. fll'iifl~~1~&I&3 ( Starter  preparation ) 

9 w 2 9 9) 

%u ~n?Bnia?niGuu$prnaivo~~u~u~isi~i$ ( fiozen culture  concentrates ) 8Li29iiwi 

naiu ai~zmanlunis9~uls~~iunoJ"nuu oti~.rlriimamso~~sa~od"n~~uiiazlX~a~aflu 

Ziu~at$ainnin~~imaiu~u3u 1~~t~~i:ds~mn~&"bd"b~5nisw"0%1ui~nnlula~Xiu.;o"a 
d ei eiw 9 2 

i$o14u<u;ibuitociiq~aun n~ohu1~lr.r~iunu~mo~~~o.;o"ai~ov~m~~n~1a~1n~8iwd1~~ 

iidub.riaui~i~uaviq8iu9a"un7~lunisif a~81uaoa.;o"at4o mstiiuinln itn:oisnaupu 

ii7~~a~~an.'m~oln~nisn~n13d~u1,dniu~d~.rnis 

2 ei ya Y Y 

phage oJ"f1!~~~01~1~~1~79~~ ( whey ) 

A a I w aei 2 2's 
r.runaudlrooun.r;no uuw.ruirriuiuu $imsuu wsumod?u%~d4ui~lu~~~i~.r~uuu 

1 Y 
AbV 

odfounz 9 - 10 itazmsdu 7 ~~cm~iaa~nnnnnisi~~l~anis1u?~~~.ri8~ .a.r lmnfi 

flno?~ l0lsZu iiazaisdrznou quaternary  ammonium 5?~&fl15d$hU:: litl: phagr 

~.r~"b&naiia~juum"a 

Y Y  
9 w d o eio w 

~imr~nu~i~oo1o~o1,&~1nus~1~6~1~d1~1$o i~dsznwXaum.rrrunniom~~~~i~ 

800 uu~.r~imklj~ doflidfl Simsn imz growth  factors d~ai~uaisafim~~ai~aa"~ai 
9 ei4 w 

( yeast extracts ) ~~udoflidfl~inui~umoun"~lds~~ii~ai%u~ ( caH ) 140~u&n?36o?q%0.r 

phage d~oanisitilai~uu~unisio~q6uoa phage 1; z~?u~A~~~~u~~Is~I$~Io.~Y'L~H~F;I~~I~ 

diacetyl iiartui~is~n"~dofli~fl~z1ol"~~1l~n15L'9ufid6d~i $ai?~?~~'16z*i~~?l~i~~il5~ 

- d1.r ( pH ) !d~~id&I~iid~a!~~lfJ 

2 Ad0 
~airranaaindiu~u~oq~uoiob~%u~d6~oa lyophilized ~~0ii?i$tsu"OJ~~ti~ii~~ 

9)d 9) 99)' 
~roioursgrnululuT6;1sioubnaan?oG'iiiiaitnanlm odialsiimudin?uli?t~a1~%16uu~ 

urspo~9uzdnr:llo.r i.~~qnisifiu~uniaq~aai~u 7 i$u 4 - 6 Zdnin' oioibu$ai$olu 
A d -a 

%ainiiiB.rw'i~~d - 40 o.rmi%ni4un raiduaaidsrnti~n41 ~i&sirnsl&oa&lu 

~saaiu~atieziirnrrl~u~u~ans~~~~Gai$al~twu;~~u 'c'3a$ai&ti$ar~1elby"81~1?~ig,?uu 
Y Y  

riak~o'!ud?uiorgafiou~ozwflab~uaa$u6an~n ri-r~1l;c~i~u~ailidipd6;1aMfll5i6;1:~u 
A 

.;o"3i&?IMa lu&nwac$uuo.ruoawfluwa"C;1~Qb.;i ( product  mixes ) ~.~ds:~~~~iaaiia~Yaii'oa 



2 A n 
m~~uuii7ii!ow~ndI~ ( mother cultures ) ~~o<a~~ona~\uaaldIuszviianis~4J"n 

( intermediate  culture ) I?!& 

odid?sI?niu ~unis~~<at~~~umsn~nnas~oat~u"i~~a"n~~w~nist~?qt~u~nuoat~~ 

n'out~olw'nirnauqumsntianrauatn~uuoaw~n~w&buldl#kiau'iTsucnn'ums 

diud3t hsinis(iiut$o ( inoculation  rate ) gwnpiiuaztam~13unisn~n I~u~LXO~ 
A'A plc4 

~ ~ P I l ~ ~ q ~ % ~ ~ l ~ ~ p ' % ~ ~ t ~ b ~ ~ ~ t ~ b ~ ~ ~ ~ i ~ ~ ~ w " ~ ~ t b ~ 9 ~ w " ~ ~ i 8 l ~ ~ n " ~  ( symbiotic 

relationship ) &%%3@i 

4 
17. ~310~~lfl~~B991t39~a~Iib ( Starter defects ) 

B Y  
n'onssugauaz~v~qolnuGSiamz?&lusiaataai~fua~fiiod"u doalitiatmn~noia~~t3u 

: 24' 
?Qn~~lldX@~13bdl9sa~t$~ na~~~~¶J~?l~l$lfh?& ( compatibility ) %banl~w"ui$taz 

nniaztta~bouniamuni~t~udi~q 

mstd~uuudaa2d~~uun~snoJ"noinaniwdnStsi~una'i~aiuun~~oa~oa<at~o 
A  9 

plw 4 

( starter  defects ) %90z~bbbPj98an?mrnau 

v I4 w -d 

17.1 fl13tX~19fl3Fl~UIWB9WB (Insuftirient development) t d b ~ ~l ~lfl ~ 0 0 ~ ~ ~ ~ ~ 

donisanityuoati!akniiauiLiba 

4 9 

17.2 ni~ah~n~~~a~~t3~n11~0d~dp9~~ec~ldn~ ( Insuficieot or abnrmal flavor 

4' 4 4 

development) nrmttannn~Qnnhauuozam PH DU$.~~ZP~PI$ diacetyl ~taz~isdsz~ou 
4' A  pld d 

6u q ozQnnhauuIudiuiol$uin~~luw~n~a.n"uunoJ"n~aoz~auI~~nausn$~ kiu 

ilaiiulm q $iiwasii~n~snhans~amaa~z~aecanszwusi~IXnisn?~an~usaama~&au 



B A' ndusafl!ri~ (flavor defects) ~9aialWmvu!flurmii9niswGn !&d rnaltincss, 

metallic flavor,  methyl  sulfide  flavor,  green flavor !la: fishy flavor 

24 w 
17.3 fll5~~1~6d~flt6~~81% ( Ropiness  and  gassiness ) uunuan~~l:lilul$an 

lUda9OinnisldBuulldadvo9lda lactic  streptococci w;atUda9ainiil~a~-19aiu~"uin.1u1sa 

9 
golnq~i~ du Alcaligenes visoluctis, ~eroboeter aerogenes 66a:: Pseudomonas aaudil# 

lfi~snuazltarrnaiupInwia9%~ad 

I 
4 Ad 

niran'i~n"~ava.rlQooziil#~n"nn-~sazaun"i~b's:ni19ni~wGn G'at&nun-nu 

wuisn~unisafiia ikl6 S~eptococcus iactis sub. q. Diacetylactis t~i~dkauI?'iw 
* * 

nl~uar~n~~n!%~~~n~~ld~u1auin uonaIn~l~adul~au1un~uv89 Escherichia 

Enterobactor a::l6asiamnkR~uin~ 

9 4 i 
17.4 F~~I~JUOI ( Bitterness ) valaulua9uiOinW~nssuniseiauaaiuld~"mu~a9pl"atda 

d B 2 40 
ui9iflu~uq V~ W~I!~~UA %O W~~U~~ %~\RI< ( cheddar  chess  cultures ) llaZ01QlflUWalUd09 

44 4 1  2 A 
uioiimsdul~auvn.rtiattpInwtsuWuou~P1s?u 14u ~wptococcus liquefaciens iaa:aran 

afiada< ~~le\u~a!d~~sIpl"~a~ufauuu~iudn~~~ai~u~saiiaiu~~~ 



2. P.1190dUW9 (Skime milk) 
Y 

3. i1w1a 

4. ~36&31U6%PWflU 1,ac:obacillus bulgaricus !Xi:: Streptococcus therrnophiiur 

(YC 380) 

I. lai09~uwfluolms~ddl ( Blender ) 

2. bfl?89$01U~!fd6%@; 

3. Water  bath 

4. Wll~@Ud9&16i0 ( Autocave ) 
pl 

5. $lh.J6~@ 

I. mioqi~ PH 

2. Refactometer 

3. y~qnin:i.dl~a~zn 
9 9  

d a 
4. qdnsolmsccnii? anG5~iold ila::oiwirdusiQo 



e, Y 

rn~dnlnn?.r~lfl4$a~4ooin 2 lmds n'o 
e, 

I ) ~'3b$a#nu3:lljid Lactobacillus bulgaric~ ddDz Streptococcrts . 

therrnophi!~ Q~~$Y?~Y-ITRUXI~TOR~~U T~ul4~m3~dauf~uaz 0.1 lu GYP broth 
A, 
nsnduii8adaomrJu' 121 o~mi.aai~ua 15 uid iitVa~11d~uG~mnr~u' 42 otuia.aaiGun 

iguaani 16 - 18 AIU~ ( SL ) iiarlflum~i~?uuIua~i~1lu6~1~1aia0~4~ua~ 2 iinz 5 

mlu%nl3nRao9 

9 
w 4 

2 ) ~3~%0fl~d~'~l~j19 Lactobczcillus bulgaricus tbaz Streptococcus 

thcrmophilus ii?i~o~d%u~d~~a Plain Yogurt ( SPY ) ~~hm~am?uu~ua~i~%u~0!31dau 

fouaz 2 aaaz 5 ~I U %~I~ W R~ O~ 





dimr5in~izd 1liu~aruu-rui$tda:aiu14 (~otal Soluble Solid, TSS ) 

8au refactometer, dhicuns~odlu~duo-rn3~iianGn ( Titratable acidity, TA ) ( AOAC, 

1986 ! iiaznainriBunm -did Ierul4 p~ meter 

=.d A 
~ilum3nn1kipini& 4.1.2 uiriim~n~~ouv;-~~#iud~~~iw~~~~~ TGIIX(?Z 

hU?u 15 RU IPIU~IMURRYL~UU~~L~~ 1 - 5 ~I~~~~LL~u H RI UII~ ~miR im.Z 

~ a i o  ( 1 = Sivou, 2 = '!h~ui$f~fi~~, 3 = 'irouAoJou, 4 - TOPI LIRZ 
5 = vouuin ) ~~#~d1nziiuudl~~d3i~~~z~~1na1~1ii~nsi1~~1~ar~~~a~)n1~5~fi~1~~ 

?daui I~u'14 Duncan Multipie Rang Tea ~rnnni~uimnoi~ruuqd~iw~u 





einnirl~i 6 iiaws1~a6uj1 ~l~olie~u~sai~siazniu~~6u~~~ui~imoza~nsw~~i~i~ 

 pin 10 &';lnd 2 i~ndd L~D.IQI~~&I~~U~% l~ni~u~~~a$~i~wd~~~~"I~x~u mz 

iiis14ilr 7 i~ollunii~in ~~nz.d?uiw'unl~~?niniwni5af-~~n~mu~~~~~ 
A 

LL¶.InftsUimnCn ( Patal imznaz, 1980 ) d?uFiin?i~i$un~m - ild ~Q~RR~S~U Q.I QI~~~ 
-4 2 

msn~~dnsm6uulmui~B~uin"fn ~uuazd~iuianrn~u~~lv~dn~miian~no::~$~~vup'ia 







1 Treatment * 

sd 4 * SL 5 = ~umsmnnljnoiniiliIaLisiLi~~l4d~uiafla~Ia~aera: 5 

sd c; 2 A, 
SPY 5 = Tuin~a~~~~inflai~a~81a~~u~~m~a.n"~er1n"~a~~'63~u~i~~~d~%11fi~ 

Y 

PTfvaigaf ~uaz 5 

iaai 

( k~ud ) 

0 

2 

4 

1.22 

10 14 4.6 1.32 12 4.9 1.48 
-- 

SL 5 

TSS 

(O~rix) 

16 

16 

14 

SPY 5 

TSS 

(O ~rix) 

i 6 

16 

12 

pH 

6.3 

6.1 

5.4 

TA 

(%) 

0.37 

0.47 

0.76 

pH 

6.3 

6.3 

5.6 

TA 

(%I 

0.33 

0.33 

0.67 



4 v 
~Ruicuii?a~o%aun:: 5 iiaani 0, 2, 4, 6, 11 am:: lo ia~w 



wcl 

niwi 7 1~~5;1~~e~~~eu~~a~1~z5;1~10nd1~'tl6~~abe:~"nio!n~u~~a~~nn1~vs~"n~aa~~~$~~zv~i~ 
s 4cl 

~ai~aii~6d.r~u$ai'tlaw81~~1pdec~m~mn"~a6"n~m%-m~%%81'tli~'h5;1a1~~~81im$ai$~ 





‘4 '-4 4d 4 
DY - SPY 2 = uutdu2;U?W~oumunW~moin~eIbnsmwf.o~noinflab$8~~oi~ueIâ m~a$ 

1u~;iimsnasruni ~+~iuiolAofounz 2 

Treatment * * 

DY-SL2 

DY - SPY 2 

DY -SL 5 

DY-SPY 5 

na"~ 

3.1" 

3.6" 

3.3" 

, 3.3" 

s nvi; 
-- 

2.7b 

3.9" 

3.0b 

3.0b 

~I~u @u?u~u~~u 

3.1" 

3.8" 

3.6' 

3.3" 





d 2'4 uni Itihe-a. 2535. n8it~eoiwis~~naa~twnl~l~ini'~e~"a~1. w'unnrm 2. 

riud ~'IIBT~~. n7;-amwq rnn'iaign3??nul nolGwui~inpli 

Marion Bennion.  1980. Chemical and physical  composition of milk. The  Science 

of Food : 406. 

Fui, Y.E. 1993. Produci  manufacturing. Iiairy Science  and  Technology (2) : 13 - 23. 





1. %%~a%Gt~dan%aGimsi 

2. dlUFi36lb; ( I ~ U O Brix ) 



fn%?L~%lZ~dlflal[blL~pdn5(11 ( % Lsetic acid) 

ad3ia$~&n3~raanGn = ( zl. ye9 0.1 NaOH ) X ( O.C990 ) X ( 100 ) 
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1. Glucose Yeast Extract Peptone Broth ( GYP ) 

- ~lucose 1 nFu 

- Yeast Extract . 1 fl?3J 

- Peptone 1 nFu 
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