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Abstract

This study was carried out to investigate the characteristics of goat and cow milk yogurts containing high-exopolysaccha-
ride fermented by Streptoccous thermophilus LFG isolated from kefir. The pH of cow milk yogurt was higher than that of
goat milk yogurt. The contents of lactic acid was greater in goat milk yogurt (743.9-1043.8 mg/100 g) than in cow milk
yogurt (441.6-709.9 mg/100 g). The numbers of survival lactic acid bacteria were the greatest in goat milk yogurt fermented
by Str. thermophilus LFG. Viscosity was greater in cow and goat milk yogurts cultured by Stz thermophilus LFG than in
yogurts by Str. thermophilus TH3. Syneresis of yogurt fermented by Str. thermophilus LFG was 9.6-16.1% and 28.2-31.8%
in yogurt fermented by Str: thermophilus TH3 after 10 d storage at 4°C. Flavor compounds identified from goat milk were
acetone, ethylbutanoate, ethyl-3-methylbutyrate, ethyl-2-butenoate and ethylhexanoate, and those from cow milk were eth-
ylbutanoate, acetone, 2-heptanone and acetoin. Flavor compounds detected from goat milk and cow milk yogurts were ace-
tic acid, butanoic acid, butanol, diethylcarbinol, acetone, diacetyl, decane, 2-methyl-3-pentanone, hexanal, 2-heptanone,
acetoin, benzaldehyde, dimethyldisulfide, and dimethyltrisulfide. In sensory evaluation, overall preference and texture val-
ues were higher in goat milk yogurt fermented by Str: thermophilus LFG than in cow milk yogurts and the yogurt fermented

by mixed culture resulted in the highest score.
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Nk Qe Sl Tl o) 24} B
S 729} 1 AR S LA RS ol
ool Al thAFAIFLSZ Z3t3fal(Haenlein, 1995; Haenlein,
2004), 2Hgsle]l ofair WHE0fR gel® FE#¢H, S
A $-5ur} 91 ASE WA} Aol RYeE F
8340 olsh e BAES 9 ) 2shase] 4ol &
olele] 43} F48o] Frhe A fulRc, @ AT
o) QI Z7L Aok 437} ol S4L 7RITHenness,
1950). BAIRk Ak 58] TR PR 71K
o] olFz Hadfel 2014} SRS Holwelsw
&}l (Ha and Lindsay, 1993), lipase®] E5Fol wel A4 &
= g AR STl T2 fE| ALt ol
ESFE AR olF7F S7FEEHLim er al., 2008b).
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ZEE Axstal, a72ES] {f7RF A, A T it
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SAME K 2FEE M=

G AHHT D 85°CollA 5 ERF 7k At
ARESF O, starters AT kefirAlFol A ]S S
thermophilus LFG(Lim et al., 2008a)2} 448 DVS(direct
vat se) 2 St thermophilus TH3 2 L. delbrueckii subsp.
bulgaricus LB12(Chr. Hansen, Denmark)S AFE-3}%32
Str. thermophilus LFG®} L. delbrueckii subsp. bulgaricus
LB129] Z3Fe 4:12] BILZ 319t} S thermophilus LFG
£ MRS brotholl A &4E =20 F 1%E 7o, o&
42°Coll A 8AIZE F<F wjFA7IHEA @ FEES] A, pH,
s S48 om, B QF2ES Axg & 4C
NA 259 T AP Ao ARSI

HEME ¥ RUET F§F

Q729 HAAT= APHAWH(1978)°) wel 73}
92 ™, pHE pH meter(Model 345, Mettler Co. Ltd., UK)
£ ARSt ST ke AFHS ARE U
ol AR A H o7 3]493F T BCP agar(Eiken Chemical
Co. Ltd., Japan)ell 0.1 mLE HF3}aL 37°Col|lA] 48117 &
e HjFst colonyTE AlS3HATE

w7 M= ¥ syneresis £
Z A

o] &5% WHEHE 300 pmOE 1287t wyksle] A
TG &, 4°ColA 12213F BF A RS AEE ARS
3tk 10°Ce] A& 100 mLE #3Fd Brookfield visco-
meter(Model DV-II, Brookfield Engineering Lab. Inc., USA),
spindle No. 3& A3} 6 rpmol| A 18 o] Hes =4
BlaL cp(g/100 cm-sec)Zh -2 YERNRATE. Syneresis= Keogh
S(1999)) WL S8ekel AR, ool Are
IS curdE 300 rpmOllA] 1-227F 2RISEY emulsionS
HAAA s0mL PARB 30 g2 Aska, 19 2 102
Mt FAAEAS T 1,500 ppmOE 4°CollA 1021 -2 s}
of FAE o] THORE syneresis(%)E AltsIAT

LTEES| {I|LEY

F71A B8 Saidiel Warthesen(1989)2] WS- $-8-3)
& HPLC system (Nanospace SI-2, Shiseido, Japan)© 2 £
At a5 g0 AlEel 12% TCA €92 1mL 3
Pk 5,000 5B B QAT The AEAS
F3F 3 0.2 um membrane filter(Sartorius AG, Gottingen,
Germany)® oj#ste] 48 A 52 A9 s3lem, &
22732 Rezex RHM-Monosaccharide H+(8%)(Phenome-
nex, USA) column®ll A|& 10 uLE FY3le] B4}
T4 22732 Autochro-Win 2.0 plus(Young Lin Instru-
ment Co. Ltd., Korea)S ARE-3}e] Aoy 3o, &
715ke] BFEAL Sigma-AldrichAHUSA) A1E-3 AR5

&=

PR FE2 F718HE ARSSHA @A 3
71E7He 28 4 = SPME(solid phase micro-extrac-
tion, Supleco, USA)E ©]-8-3+ FEWHS ARSI o
Z3lE AlE 10 g& 250 mL headspace vialoll €31 aluminum
caps EHAIZT 30°C LEA] 30 B3 Alge] 3
S AR TR Bobdl 3 ES SPMEY]
PDMS/DVB (polydimethylsiloxane/divinylbenzene, 65 um)
fiberoll 103 &<t S2A1Z] 3 GCY injection porte]] Y
sfof AT

247171 GC 6890N(Agilent Technolgies, USA)ZA]
split/splitless capillary inlet system®]] single taper linerS %
Zste] ALEsI Y. A& 7]+ Quattro micro GC(Micromass
Ltd., UK)S AF2-3}3t}. Total ion chromatograms 53+
dataZ 311493}7] 915 MassLynx 4.0 software(MassLynx 4.0
SCN 474, Micromass Ltd., Manchester, UK)S A}8-3}31a1,
A EAoll= Wiley database(2002, John Wiley & Sons,
Inc.)E AFE23199t}. Mass spectrometers= PFTBA(perfluoro-
tributyl amine)Z ©]-8-51 69 m/z, 219 m/z, 502 m/z & 614
m/z8] o8&} 159 FHHUARIE S5t A dE 9
S UeRd 7 =S 2] parameters: 245813
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SHEN

E AFoA Aozl AF= MYSTAT statistical analysis
program(Ver 2.0, Korea)s ©]-83}%3.2, Duncan's multiple
range tests 831 p<0.05 FEolA T3S ARSI
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g7=E0| pH U ME Hs}

AkokG ol 262 o]asle] Kefiro| A 223 S ther-
mophilus LFG} A 75 S thermophilus TH3 2 S
thermophilus LFG@r L. delbrueckii subsp. bulgaricus LB12
9] &3} TFE starter2 31O 42°Col| A A1 wljslE &
QHe] 3:%13—15—-4 pHe} A E Wsh= Fig. 1 3 291 &2
T} STEE pH WSS $f WA pHF AERH
T} tha E8k0 Y, starter®] FFoll wt xpolE Htt. wi
& 8AIZY B9t BRI St thermophilus LFGE ©]&
3 W& 0] pHE 4.54-4.58% B3] =Qtow, AT
Q1 St thermophilus TH3—F:' o]-&-3F g fo] pHe 4.19-
42305 Yeht} EEldTE o83 Wa Y pHET i

skt a3y B ] Str. thermophilus LFGE L. del-
bruecku subsp. bulgaricus LB129} E3}F AFR-SE A9 &g
$o] pH7} 3.91-4012 7P k).

waEfo) AYATE S5 W% S F 4 TRAE
1.01-1.492] WS By vlsle] 2kf WHafE 1.09-
1.629] M2 - HE ol Hlgt & FES Bk
Jenness(1980)y= 2FUF7} ol BISte] Ty xbakad -
casein®] ko] mom, WF A] 4F AAo] whETaL S

3 dhEgFo] AT starter] 7 E]-Tﬂ-/ﬂlx:_ =

ZFolS HPTE vl 8A|ZF 5 startersS EE] T FQ S
thermophilus LFGE |83} 739+ A+ Hljfi-n—ﬂ- 1.09
ojaL ¢ Waf= 1015 YERIeH, Fdd+ s
thermophilus TH3E ©]-&3F A9+ Ak HL}Z—;—J]— 1.31,
S BERE 1275 el AHaETE o83 At
o] Ahe7t oA E Sk

w3 B8] d52 St thermophilus LFGE L. delbrueckii

Fermentation time(h)

Fig. 1. pH changes of goat milk and cow milk yogurts during
fermentation by different cultures. Goat milk yogurt fer-
mented by Str. thermophilus LFG(A), Str. thermophilus
TH3(B), Str. thermophilus LFG and L. delbrueckii subsp.
bulgaricus LB12(C). Cow milk yogurt fermented by Str:
thermophilus LFG(D), Str. thermophilus TH3(E), Str. ther-
mophilus LFG and L. delbrueckii subsp. bulgaricus LB12

(F).

Titratable acidity

Fermentation time(h)

Fig. 2. Titratable acidity changes of goat milk and cow milk
yogurts during fermentation by different cultures. Goat
milk yogurt fermented by Stz thermophilus LFG(A), Str.
thermophilus TH3(B), Str. thermophilus LFG and L. del-
brueckii subsp. bulgaricus LB12(C). Cow milk yogurt fer-
mented by Str. thermophilus LFG(D), Str. thermophilus
TH3(E), Str. thermophilus LFG and L. delbrueckii subsp.
bulgaricus LB12(F).

subsp. bulgaricus LB123} W83+ -9 A== A
HEf7t 1.62, $F LEARVE 1492 Yeh E3RTT2
WK A1k WER O] A} A1

QTEE A|Zo| O|8%= St thermophilusS}t L. delbru-
eckii subsp. bulgaricus 7Yl= FABAI7T EA5o] LA
At} St thermophilus= L. delbrueckii subsp. bulgaricus2)
FHoE WHEgE Fol| AT = oAt peptideS 0]
sle] A8-o] ZR =W, L. delbrueckii subsp. bulgaricus=
Str: thermophilus7} A¥sl= formic acid®} pyruvic acid 5
o &Jste] Axo] FXH= T2 FHBAE EAFH. Has-
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san 5(1996)% St thermophilus L TFZ o831 37°C
oA 16A17F WEAlo] QF2ES] pHY} 4.6°194, L.
delbrueckii subsp. bulgaricus$}e] B3Oz Wasdt Q7
ZEO A4 429 A5 Bkl it 22t Jeong
(2004)2 L. delbrueckii subsp. bulgaricus(B5b, AY)2} St
thermophilus(510, OY)T5 2054 Adsla 22 23
st T 1% o] FATAE AR AT oiRE A
F7} el FAAAZE ERIEAO Y, St thermophilus
5109 A% £ A A5} GG 058 5]
Ashslglekn Basta Zashe Brel ueh Akl vt
m A3% ok st

o] RN S5 B DFRE olgstel A T2E A
Z Alof| kefiroll A ¥2]3F St thermophilus LFGS} A+t
F L. delbrueckii subsp. bulgaricus LB122] E3a7} Sm
thermophilus LFG 9] ©d Zaro mE 4k S
Bk

LTEEQ| Y ¥ M&E F itz = WS

AER2 2RFe 975 o838l St thermophilus LFG,
Str. thermophilus TH3 2 St thermophilus LFGS} L. del-
brueckii subsp. bulgaricus LB122] T2 212} Wkg A
A Az QF2ZES] v A Hsk= Fig 37}
2t} 2EFE}S MRS brotholl A 6A17F 59 vjFAZl &
1% F718lgon oju) Bra o] Z271d4== S thermo-
philus LFG7} 1.6x10° CFU/mL, St thermophilus TH3+=
1.1x10% CFU/MLO|AL St thermophilus LFGS} L. delbruec-
kii subsp. bulgaricus LB12S &3t B33+ 1.8x10°
CFUmLSEY. 1 & B2 Str thermophilus LFGE
GUFOZ 0]83F A= LE 47 Fof] 2R wha
o} 9-fr WHEFollX] Z42E 6.3x107 CFU/mLS} 8.1x107 CFU/
mLe| O™, St thermophilus TH3= 2.0x10% CFU/mLS}:
2.6x10® CFUmMLE, 183l Si thermophilus LFG} L. del-
brueckii subsp. bulgaricus LB122] E31F= 6.3x108 CFU/
mL2} 8.7x10° CFU/mLS] 915 B - a9t Ak
fr EFOA ARG FAEE oW SRS ARE
sk tg oA o] F2o] tha =3t ol 7 o
o FAAE-S g Aol 7IMske AR AAET. A A
o 2= i 3.5-5417F Fol 1x10° CFUMML 575 o3-S 1.
RoH, i g & AR SA1EkATE vl 8AIRE
o= St thermophilus LFGS} St thermophilus TH3E i
% 6N TS FARD e FATSE FASA

=9 Bafre] A7 F@0) ATk T =
St A= Fig. 491 2o JAIFo 2 AR 59 <
QRS 4 BEFNE 2 Fo]F HolA) 2gke
, 2t ABES AR 15Y7HA] 2.0x108-8.8x10° CFU/mL
T2 Ho BF Aol ke, 1 5 el
91 Str: thermophilus LFGE ST 0|83 wa-fr}

o

Y & orlo

]

CFU/mL(log No.)

Fermentation time(h)

Fig. 3. Changes of lactic acid bacteria in goat milk and cow
milk yogurts fermented by different cultures during fer-
mentation at 42°C for 8 h. Goat milk yogurt fermented
by Str. thermophilus LFG(A), Str. thermophilus TH3(B),
Str. thermophilus LFG and L. delbrueckii subsp. bulga-
ricus LB12(C). Cow milk yogurt fermented by Str. ther-
mophilus LFG(D), Str. thermophilus TH3(E), Str. thermo-
philus LFG and L. delbrueckii subsp. bulgaricus LB12(F).

CFU/mL(log No.)

55 L L 1

0 5 10 15 20 25
Storage time(d)

Fig. 4. Changes in viable cell counts in goat milk and cow
milk yogurts fermented by different cultures during
storage at 4°C. Goat milk yogurt fermented by Str: ther-
mophilus LFG(A), Str. thermophilus TH3(B), Str. thermo-
philus LFG and L. delbrueckii subsp. bulgaricus LB12
(C). Cow milk yogurt fermented by Str: thermophilus LFG
(D), Str. thermophilus TH3(E), Str. thermophilus LFG and
L. delbrueckii subsp. bulgaricus LB12(F).

7V = 7] ARt 42(8.8x10° CFUMLYE #2151
t}. o= St thermophilus LFGYY| 2J8] AAE thdA7| Al
¥ BG5S ok Al 7IQlsk= A 0E AZEth Ruas-
Madieo 5-(2002)% De Vuyst 5(2001)2 1|AE<] 25 A
4 EPSt AUAAO R o] &E& A ofA|RE 25}
&, FA, FFE E AFYLEH 2 Fo2HE A4
& washs A58 Yok 9t

olglgt 18 T2\ St thermophilus LFG(Lim, et al.,
2008a)E o]-&-3F LAEFY 54 AF 5 Al ikt
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o] Agsh= A =2 ofs)
A Qlo] AnAEAE A
‘g5l 7.

fahre) B AEES &
§_ o

S e AFAY

1 ol A STl A Mol
118.6 mg/100 go]R o} vt & BT St thermo-
philus LFGE A-8-3F WHa oA 743.9 mg/100 g, Str: ther-
mophilus TH3E AHE-3E L a-fol A= 784.4 mg/100 g &+
31590, St thermophilus LFG} L. delbrueckii subsp.
bulgaricus LB12Z G &3 755 o8 Aloll= 1043.8
mg/100 g 2 8.881<] 71 & A Z71E BT o]
< F oY TR Y3 S 2o 7I0eks Al
2 A4EY. =3 -7 EafolM= Fiko] St thermo-
philus LFGE- 183 9hg Fol|l A 441.6 mg/100 g, Str: ther-
mophilus TH3Z AF&-3F BHa-foll e 611.2 mg/100 g 3+
falgon, EFFE o8 AlolE 709.9 mg/100 g0 =
4.5u10] Ak S7HE UERIITE olEdk 3Lke] SRS
g -f50] 28RS 876 mg/100 g (Fernandez-Garcia and
McGregor, 1994)¥} 1,455 mg/100 g (Marsili er al., 1981)2.
2 Bugh 234539 fARE S Bk

Table 2. Volatile compounds detected in goat milk and yogurt

Table 1. Contents of organic acids in goat milk and cow milk
yogurts fermented with different lactic acid bacteria
(Unit: mg/100 g)

Treatments Lactic acid Acetic acid Citric acid
Milk 118.6 607.1 264.8
Goat milk ~ LFGY 743.9 481.4 184.3
yogurt TH3? 784.4 440.2 175.5
Mixed? 1043.8 558.5 136.7
Milk 160.5 615.0 371.2
Cow milk LFG 441.6 485.0 332.6
yogurt TH3 6112 346.7 489 .4
Mixed 709.9 596.9 353.8

DStreptococcus thermophilus LFG.

IStreptococcus thermophilus TH3.

IStreptococcus thermophilus LFG and Lactobacillus delbrueckii
subsp. bulgaricus LB12.

oo Ao - LEART A EEATl &
Ab skgro] =Qkt), EES starter® T3 TE o83 Ha
frofl A 24k Aite] 7 =94t

TAE f LEfolAE 2 s HolA] ¥9kor,
22k AAE S DER E AR LER e &
zto)7h Itk 28y TS o8- WafrellA S
thermophilus LFGS} Str. thermophilus TH3S 242} ©d
T2 AR R 24ke] dEFo] E=9kth. Jeong(2004)
L X=X FAHDAZE Hol= Leuc. cremoris®}; Lac. dia-
cetylactis= T-A2HS tiA}sle] CO,, A diacetyl 52
FrlEA-ES S, citric acid®] A= wiA|9] pH7} 2

(Unit: area%)

RT Identified compound Goat milk el Zf;_%;;)t Mixed”
1.92 Acetone 1.65 2.91 2.85 1.05
3.44 Diacetyl A 5.86 3.53 2.07
3.65 Decane - 0.58 0.32 0.62
4.46 Ethylbutanoate 57.47 - - -
5.09 2-methyl-3-pentanone - 7.72 12.88 22.08
5.17 Ethyl-3-methylbutyrate 8.62 - - -
5.27 Dimethyldisulfide - 0.89 5.15 8.60
5.56 Hexanal - - - 1.02
7.63 Butanol - 2.88 7.11 1.81
8.31 Ethyl-2-butenoate 6.68 - - -
9.05 2-heptanone - 2.61 2.06 7.98
11.42 Ethylhexanoate 25.59 - - -
13.87 Acetoin - 68.00 55.37 56.45
16.86 Diethylcarbinol - 3.51 2.90 4.95
18.56 Dimethyltrisulfide - - 0.53 3.30
23.66 Acetic acid - 2.58 4.77 3.84
25.47 Benzaldehyde - 0.23 - 0.52
27.94 Butanoic acid - 2.21 2.71 5.72

DGoat milk yogurt produced by St thermophilus LFG.

DStr: thermophilus TH3.

3Str: thermophilus LFG and L. delbrueckii subsp. bulgaricus LB12.
“Not detected.
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ol BAsEGT ST

QTEES &J|EE |

Aot E o8t TS EElstS o of
AR 2 e F2EC EAshs F71ES GCE &
ZA¥= Table 2 2 33 2t}

2FH Aol As olAlET estersZA] ethylbutanoate,
ethyl-3-methylbutyrate, ethyl-2-butenoate 2 ethylhexanoate
ABRo] AZEJt °]E F acetoned 97 2 LEHol|A]
T 2= ethylbutanoate= - 2 A A-follA
AZF A 28y ethyl-3-methylbutyrate, ethyl-2-butenoate
9} ethylhexanoater™= 2F A-froll ATt E2]= Q). ol
’Ji- F acetones A2 YA AEEL HEFAAXE
=R g2 AR Hol 4k 1fre RS I
Aske EdsoH, Tady Fol vE E24= Hste A
o= Qyzgich

- Qo A= estersZA= ethylbutanoateTFo] <
o, 7lud 3}3HEE acetone, 2-heptanone¥} acetoin©]
HAEE o] e} Alol& Bt ©]5 5 acetone W&
FoME HEEHA O Y, ethylbutanoate= W&o = A
ST A AL 2-heptanone FA| 743 O, acetoin>
Hadys B8l 108 o) ZA FT8HAH

g 5o A9 AAH oz Ak butanoic acid 52 AF
2} butanol¥} diethylcarbinol 52 &=, 7R Y 35HE
2 X acetone, diacetyl, decane, 2-methyl-3-pentanone, hex-

i

1
o

anal, 2-heptanone, acetoin, benzaldehyde 5©] 18]l sulfur
compounds®. dimethyldisulfide, dimethyltrisulfide 5 147]2]

AJEo] EE]F Tt ©]5 hexanal AJE-2 AFF 2 7 1t

Table 3. Volatile compounds detected in cow milk and yogurt

Aol St thermophilus LFGS} L. delbrueckii subsp.
bulgaricus LB129] E3~t52 vt dafolMut 1=
=9lom, dimethyltrisulfide= AFdf- 2 - BHaf 2%
ol Str thermophilus LFGZ B33 Wa-5-9} St thermo-
philus LFG®} L. delbrueckii subsp. bulgaricus LB122] &
2wkt Bha ol ek EE AL, benzaldehyde=
AER wra o] A9 St thermophilus LFGZ w3 vt
S7-2} St thermophilus LFGS} L. delbrueckii subsp. bul-
garicus LB129] EF2 ket WafolA AEE A
o vl -f La-FolM= St thermophilus LFGS} L.
delbrueckii subsp. bulgaricus LB122 TA33F E3TT2 H
et EEFolARE HEE AT

w3 BE 2 o)A acetoin©] diacetylol] HIs] s=A 7
25k Homod ZAF Wrg oA fAte JH-o 2 HE
) H pyruvic acidE AHE3}] acetoin synthetase]] 2|3
tgf-o] T3 WEFEER] acetoinS AT 4= 9Jom,
Lac. diacetylactis®} Leuc. cremoris ‘5~ pyruvic acid
b 58 o83t 41 diacetyl 5 T8 WEE
AAFSITHKIm et al., 2000). ¥ A3 A diacetyl,
acetoin 5 WEF A RS AAPFS f
HE R MRS o835 Wafolx =AUt T3 diace-
tyl®} acetoin®] S Su thermophilus TH3 T-52 vk
S TG follA B} Str thermophilus LFGZ W FeE &g
oA =4 AEH A

Rysstad®} Abrahamsen(1987)2} Kwak 5(1995)2 7|4
9] diacetyl S QTZE A 2A AMRE QEF9 %
Zgout ol whet xfel7t ATk ke, Kim Ko
(1993 2 T2E 2] &7|E Z acetoin®] FHF0| diacetyl

o

m]l‘.

T

r

i} 494 i‘n
o -

R
o>

I

(Unit: area%)

RT Identified compound Cow milk TFGD ?ﬁ;zr)t NMixed®
1.92 Acetone 10.97 2.10 1.42 1.30
3.44 Diacetyl A 4.71 2.58 1.65
3.65 Decane - 0.44 0.41 0.29
4.46 Ethylbutanoate 16.82 - - -
5.09 2-methyl-3-pentanone - 3.51 7.88 10.66
5.27 Dimethyldisulfide - 0.95 4.73 2.98
5.56 Hexanal - - - 0.77
7.63 Butanol - 4.83 3.99 2.67
9.05 2-heptanone 42.72 2.95 2.64 4.03
13.87 Acetoin 29.49 62.79 51.57 52.68
16.86 Diethylcarbinol - 1.15 1.57 1.92
18.56 Dimethyltrisulfide - - 2.02 2.10
23.66 Acetic acid - 5.60 6.40 441
25.47 Benzaldehyde - - - 0.57
27.94 Butanoic acid - 10.97 14.79 13.98

DCow milk yogurt produced by Str: thermophilus LFG.

IStr: thermophilus TH3.

3Str: thermophilus LFG and L. delbrueckii subsp. bulgaricus LB12
“Not detected.
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Shgr T 3] ZUThaL st 2 Aol Axke} dA|Ek3
o}, T3k Kim 5(1993)2 gas chromatographyS ©]-&5}]
i QTEES] I | S A% A acetalde-
hyde, acetone, ethanol, diacetyl, butanol, acetoin®] 67}4] 3]
Hdito] HEH ATtk stk g Kot Kyung(1995)
3k 714520 diacetyl> vF 7|l EAHA] &
koLt HiF 6A1F ol HF02 HEE o Hje 30417F
7HA] F7FFATAL shtt. o= £ AFoA Aol 5
fr DRONA diacetylo] HEHA Fkeu, 55 2t
ol STEENAN HEE AHe} dAsT

olde] AP AN AT AfrEol FrEo AW A
FI7NPQEE T acetoinSs A| 2] 3 ethylbutanoate, ethyl-3-
methylbutyrate, ethyl-2-butenoate %! ethylhexanoate 3 %5
S HE o]F 2AEE AoR VRt AHE o83 T
B Azo|M vk deo] FrE AT
BARAA 5 dvkar Azt

QTEE9| T U syneresis

Kefirol| A 22]3} St thermophilus LFGS} 42721 S
thermophilus TH3 2 22|73} L. delbrueckii subsp. bulga-
ricus LB128] 15 o|&sto] Ak a5
LEFE A|Zst] A=} syneresisS FAKSE A¥l= Table
49} 2}, Fol| Mot o] Axe 9 A7) Ak W
Aol Hlsl] BE starter=Ao A =A Vet =3
statrer S0l WM 9 LEFOF S LA FNA
2o A BAIL Str thermophilus LFG TAT O =2 Hj|
WAAES A7 B o = ARl AR oF 12%
A JelE o™, St thermophilus TH3 TS ©]-83F Wha
NN A=} 7PF Rkt AR BERe f EEAt
o] Hratole A A Fx3F Ato] F, 9 T
AL ogcasein FFo] o} HlwA st ASE PA
(Jenness, 1980)et= 23} W&EF A= ThA|ef T
A 59 ek ztolel 711ske AS = AZHE T Ruas-

Madiedo 5(2002)% H =& T3] EPSO] Favtoz A
QB e opim, Washhe] Bla 9 3 Epsel B
2 gy Ede] Aozkge) gk vietiar sk
A9 syneresise $-f WEF9} AFS LE AT
Z zpolE Ho|R| & HHA starterd] Fl| ulg; =,
wha-fol Az uet IA| JES Wty St thermophilus
TH3Z vijFst a-3-2] syneresise A7 19(10Q)0]
W E 37 21.3%+1.5(31.8£1.0%), Ak LEaH= 17.9+
0.7%(28.2£1.9%)2] syneresisE R Jo}. 18} B9 St
thermophilus LFGE ©]-4-3F Wra fo] H9e= Ak da
F 2 TEF 2F AR 1YXPE syneresisS EHQ1
& o™, A7 109310 AR ERE 11.3-13.2%,
S TEH= 9.6-16.1%2] syneresisE H St thermo-
philus TH3Z A7) 2HE5-(28.2-31.8%)0l 3| vlf-¢- vt
ot FERO Be A 27de tRTE FsibA
o] 71d3}A|RE, A7 A2] F7toll wet pH7F A|skEHA
frede] gz s Fol FHEE 7t 8ol Do
U= Ao g ST Bouzar ef al., 1997). TaFo AE
o} syneresise A2 B4 B el F3S F7] W7ol
FT83 FAEAHCE B 4 It HEe E=11 a2 A
F PR a7 e 5S4 wet dssrt 23849 3
O™, syneresis= plain type2] stirred yogurtol| A -2
Qs ouletEE 1 o] =& AF FEAS 8%10=
E 5 At o] ARoll el TR St thermophilus
LFGE o]&3alo] At A 2 f LER AlFolA
syneresis’} 71 Al U o, o= F42 540l F2
s = Aoz AztHE.

fr

e

S5 5

Str. thermophilus LFG, Str. thermophilus TH3 Z12]3L Str
thermophilus LFGS} L. delbrueckii subsp. bulgaricus LB12
2 7% EAFE ol83to] A BERFt 7 2
AfE AZSkL, 5Y3 A% 3 3 deiE AA A

A

Table 4. Viscosity and syneresis of goat milk and cow milk yogurts fermented with Str. thermophilus LFG, Str. thermophilus TH3,
and Str. thermophilus LFG and L. delbrueckii subsp. bulgaricus LB12

Treatments Viscosity (cP)

Syneresis (%)

1 d storage at 4°C 10 d storage at 4°C
LFGY *13,300+4102 B 11.3£0.5°
Goat milk yogurt TH3? 7,810£104°¢ 17.9£0.7° 28.2+1.9¢
Mixed® 11,700+£325° - 13.240.6°
LFG 14,550+4352 - 9.6+0.4°¢
Cow milk yogurt TH3 8,620+121°¢ 21.3%1.5% 31.8£1.0%
Mixed 12,800+270° - 16.1£0.7°

UStr. thermophilus LFG.

IStr: thermophilus TH3.

ISt thermophilus LFG and L. delbrueckii subsp. bulgaricus LB12.
“Not detected.

*Average+SD.

*Means with the same letter in a column are not significantly different at p<0.05.
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Table S. Sensory evaluation of goat milk and cow milk yogurts fermented by different cultures

Samples Texture Flavor Taste Overall Preference
Goat milk LFGD ¥425+0.56° 3.06£0.75° 33120.58° 3.44+0.61°
"2 L“r‘t TH3? 2.56+0.70° 3.63+0.48° 2.94+0.66° 3.130.60°
yog Mixed? 4.06£0.56° 3.88+0.60° 3.81+0.53° 4.03+0.48°
Cow milk LFG 3.5620.61° 3.19+0.63° 3.00£0.50° 3.38+0.48°
02’ ﬁ‘r‘t TH3 2.63+0.48"° 3.7540.43 2.88+0.60° 3.25+0.66°
yog Mixed 3.8140.53 ¢ 3.79+0.46° 3.50+0.50° 3.94+0.56°

As the values increase from 1 to 5, the intensity of sensory characteristics increases.

*MeantSD.

**Means with the same letter in a column are not significantly different at p<0.05.

DStreptococcus thermophilus LFG.
IStreptococcus thermophilus TH3.
3Str: thermophilus LFG and L. delbrueckii subsp. bulgaricus LB12.

= Table 59F 2t} AAZXQ 7S =0lX St thermophilus
TH3Z A2 Fafore 7 Ta(3.25+0.66)7} 4+
G TERFG13£0.60HT =2 HFE Aoy el
91 Str thermophilus LFG 2 E3F o2 A 23 daf
T ARER 9 R-(3.4420.61, 4.03+0.48)7} S+ LEA(3.38
+0.48, 3.9420.56)5.0} & H71E AU ol Akkfot
$59] Ho R strters] Holol T AEEH| 15
= el o 2 938 FE aA9S FAT 5 AU
S 227l gk Frtoll A i B AAHRE o8
Str. thermophilus TH3Z W& A1Z] W& H(2.56+0.70, 2.63+
0.48)X.T} Str thermophilus LFGZ A Z3F W& f-(4.25+
0.56, 3.56x0.61)°l 3k 7|2 =7} A =XOH, Su: ther-
mophilus LFG A0 2 A|Z3t WERKRT} L. delbrueckii
subsp. bulgaricus LB12E E33H B30 2 A|=x3 L&
F7F ] FgEA =2 ke Witk ol Sm
thermophilus LFGS] 2 A 5433} L. delbrueckii subsp.
bulgaricus LB122] 31| A EAJo] A& FHo F45
Q) FEFE = Ao FE BZFt. o]H g AF= Shin F(1995)
o] aloe vela® Z7}SF W oA L. delbrueckii subsp.
bulgaricus®} Str. thermophilus®] EFTFTZ A3 Al759]
NG} 71 Srche Ash AR

o (o]
i) =

KefirAREO 2 HE slimer A= o] <=3+ St thermophilus
LFGE &8st o] ikt FAd7<] S thermophilus
TH3 2 Str. thermophilus LFGS} L. delbrueckii subsp. bul-
garicus LB12 EFF2 A 2 975 o83t &
e Az AFSES AT 2 S 4k
F L ER-(743.9-1043.8 mg/100 g7} -9+ BHE-R-(441.6-709.9
mg/100 g\ th =9kth. A7 F WE o] Big= S ther-
mophilus LFGZ vt wta-folA 73 =9t dee
S & 2ER LaFolAM S thermophilus LFG T35
ARESE B RollA 7P =980 St thermophilus TH3E

AREAlOl 71 Wkt - F ARG AR syneresis
= St thermophilus LFGE ©]-83F &G -57} 9.6-16.1%°]
RO Su thermophilus TH3S LaAIZl Taf+ 28.2-
31.8%°]Ac}. Ake] S 1RO Z acetone, ethylbutanoate,
ethyl-3-methyl butyrate, ethyl-2-butenoate, ethylhexanoate
ol BElEglen, o] RS E=  ethylbutanoate,
acetone, 2-heptanone, acetoin 5©°] | E A}, 2HFH- 2
$-f ¥ Fol| A acetic acid, butanoic acid, butanol, diethyl-
carbinol, acetone, diacetyl, decane, 2-methyl-3-pentanone,
hexanal, 2-heptanone, acetoin, benzaldehyde, dimethyldi-
sulfide, dimethyltrisulfide 5 147]2] A&o] AZ= U} &
SH7YNA St thermophilus LFGZ Wra A7) 2k wta
F7F S EEFRT AR 7|s o) ZAZIA 2
H7VE wekth. 53] EFTE ARES HEfelA TP
%o TSR I AVe BHE Btk

F

I
o
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