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Abstract

Lactobacillus acidophilus is a normal inhabitant of the human intestine and its numerous health benefits have been
reported. This organism is referred to as a “starter culture”. This study was conducted to verify that the production of flavor
compounds in fermented milk was obtained using a good probiotic strain of L. acidophilus from breast-fed infant feces. The
bitter-tasting amino acids, such as arginine and histidine were produced in larger amounts than other free amino acids when
L. acidophilus strains were inoculated in skim milk. The lactic acid was the major acid produced from glucose. L. acidophi-
lus NB 209 was the best producer of lactic acid. This L. acidophilus NB 209 produced higher amounts of acetaldehyde than
other L. acidophilus strains. L. acidophilus NB 209 gave higher flavor and taste score of the yogurt produced than other L.
acidophilus strains in sensory evaluation. These results indicate that L. acidophilus NB 209 has the potential to be developed

as a starter culture for fermented milk products.
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Lactobacillus acidophiluse 72737 &7]4 7Htoly <l
2} FE0 ol EXshs B4 9 7% (Tannock, 1995)
o7 Ao Y& pH, B§F4H 2 lysozymedl] thgh A
o] A3 Ao JA Rz FHE = sle AF Fo)
UoA A7)l e T Fado] 4310 53
3% od RejoM o] AFEo] =& ZloE HuH 3l
THConway et al, 1987 Libeck et al, 1987; Hood and
Zottola, 1988). T3+ o) APRIES &3 L. acidophilus
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850l FR3A FRd 4% HEF el
g 4= glow, webAl L. acidophilus R Bifidobacterium™}
2ol AA F-84do] E9lE probiotics7} starter culture@};
CEo] s dafo] Aitl A8Ee Aol vl =
o}x]31 Slch(Salminen et al, 1996; Lourens-Hattingh and
Viljoen, 2001).
]2} FAloll mEt 44
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= probiotics?] HA4, 7)5Ad Bt
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A WEF Az Al ARH
e} $-Fellxe] A

R B S 2L 71ed 54l A 1elE
of 3}H, I F TAFY AEF HHE F=sh] Had

H7FEE probioticsel] 3 WAL Bl(taste), 3] (aroma)
9 27 texture) T3 2 FEAY BA0) WER A
& Al Hgstodol g (Holzapfel and Schillinger, 2002).
Tafe] 53 5A4L FE /7L A IR,
obplat R Akt Sofl o8 H9EHM 1 & TEAA
T gkt oSl AAdEE Aok $dd gl
7FE 593 9IS VXA Eth(Beshkova et al., 1998).
g Hafo] FEAE] ¢ 71 aRleZ AT gl
© 32HYA (post-acidification) EAE 2 L. acidophilus
¢} B. bifidum®] EHE F S0 oJ3f P lactic
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acid®} acetic acid W} F ©]&{%} probiotic TFE°] &
RO Fujo] BE A vl AeE dEA U
(Ishibashi and Shimamura, 1993). Marshall®} Cole(1983)y2
L. acidophilus7} acetaldehydeS €15} ethanols A4
Bl alcohol dehydrogenaseE 7FA|TL QoY L. acidophilus
o] g8 HEH A= A F8 F¥] AFEQ acetaldehyde
gheFo] REsle] whafr a-fo &nlo] Aol At
3t

wEby o] dedE EHE A de AF 7
ojfe} alolzRE He) & MUH L acidophilusg ©
S35t Azg BEFY TR FAE T FHH
HEFAZ A AFTVFEAAS gAaEi At AAEATH

ki fo

Hf 54
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AL HikZ ¥ YEH M=

ZHE AFsta e A% 7Y olle Aotz R
B3t L acidophilusZ 549 2T T WA, &
2 U, frad 22, B-galactosidase B R F
AAZ F A7) AR WA AEE B8 AEE 9%
L. acidophilus(NB 201-200)Z 8% BA&-(wiw)ll 242t 1%
AEwiwyste] 37°CollA 24413t B F A A&
58 FA3At

w2| oojiedt

sejobrake]l HAE]E Liu(1994)2] AQC-precolumn
derivatization®}'H 0.2 A A3} 0w, HPLC(Alliance
M2690XE, Waters, Co., USA) Z71-2 Table 1] ehyt
uiol 2t} REAE NS op)i i E8- (Pierce Co.,
USA) 40 uLE 3} 33 S7/F 960 uLS H7keted AL
£33l 0, WEESF-8(internal standard)2- aaa-amino-
butyric acid(Sigma, USA)YZ 0.1 M HCI| 2.5 mM9] %
Z A7k ZAsiE). A8 8543l 6-aminoquinolyl-
N-hydroxy succinimidyl carbamate(AQC), 0.2 M borate
buffer @ DNA-grade acetonitrile® TAIH -F=X|3}A|oF
kitMillipore Ltd., USA)S AFE-31o, FA] AJ2k]
AQCE acetonitrile 12 713+ ¥ 55°Co|lA 1087t 71
st g3liate] ARE-staitt.

EEgA FeAshs YR8 40 uLet obrjid
FZ289 40uLel B 920uLE H7Iek 848 10uL
3led 0.2 M borate buffer 70 uLE H718F & 270 2 &
Fta o7l AQCES! 20uLE H7hE F Aol |
Zr wkx)8kaL, ssecolA 1082k 7rgst Rl g
T HFgAo g ¥ on, A5 Mg vjgd 5 gl
Z8¢ 5mLE AU 3 EF o) 1 g9 sulphosalicylic
acid(Sigma)s H73kaL 4°Coll A 1A17E X5 T 4,350xg
2 1587 948 s 2 8-S 0.2 um membraned
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Table 1. Instrument and operating conditions of HPLC for
the analysis of free amino acids

Instrument Alliance M2690XE system (Waters, USA)
Fluorscence (5 pL cell vol.), Ex: 250 nm, Em: 390
Detector
nm
Column AQC-TagC,g, 3.9x150 mm (Waters)
A: AQC-Tag eluent concentrate A, 100 mL: water,
Mobile phase 900 mL (v/v)

B: 60% acetonitrile (v/v)
Oven temp. 37°C

Flow rate 1 mL/min

Injection vol. 5 pL

Gradient (%)
Time (min) Flow rate
A B

Initial 1.0 100.0 0.0

0.50 1.0 98.0 2.0

15.00 1.0 93.0 7.0

Gradient 19.00 1.0 90.0 10.0
table 32.00 1.0 67.0 33.0
33.00 1.0 67.0 33.0
34.00 1.0 0.0 100.0
37.00 1.0 0.0 100.0

38.00 1.0 100.0 0.0

40.00 ) 100.0 0.0

E)(Gelman Sci., USA)Z 3t 3 fglolnlcal A
NER o] EF LAY TS EeE FEASEAT

/7|4t

SEA $710E Laye S(1993)9] WS A% 54
slo] ORe3 o] St HE A F 4 A
vjokel 59 3l 7)ol 0.0085N H,SO,(Matsunoen
Chem. Ltd., Japan) 25 mLE 713 & A2A 2417 W
2843, 4,350xg2 1087 FAEE I & Aozl o
< 0.2 um membraneFE|Z &jIsl] A A 52 AME-3}
Atk 712 2432 HPLC(LC6A, Shimazu Co., Japan)S
olgstg o BA 2L Table 20 vJebd wle} 2 A}
235 §714F EFLAL HPLC 5FY lactic acid(Showa
Chem. Inc., Japan), citric acid(Junsei, Japan), acetic acid,
butyric acid % formic acid(Sigma)2 Z}Z} A]|F52] A
W ot FAsHAl Azt Aol ARSI

slwy golyE

Hrgono] 3uky &u|AgE-S Bassette? Ward(1975)9]
WS Ay At thed ol BASET g
50 g2 kemmerer-hallet type micro-kjeldahl distillation
unit®] FF ZgkaHo] ¥ WHREIEFEHROF ethyl
acetate(Showa, Japan) 5 ppms I718F ¥, S/HAIA 7
o smLE 3L o]F 2mLE 20 mLe] space vialol
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Table 2. Instrument and operating conditions of HPLC for
the analysis of organic acids

Instrument SPD-6AV (Shimazu, Japan)
Detector UV/Visible detector

Column Aminex HPX-87H (Bio-Rad, USA)
Mobile phase 0.0085 N H,SO,

Flow rate 0.6 mL/min

Wavelength 210 nm

Oven temp. 65°C

Injection vol. 20 uL

F3t & o37]o| Na,SO, anhydrous(Showa, Japan) 0.5 g&
A718E 3 teflon PR B3l 60°C 30A] 287 AR
A7l %, 582 aksta ohA] 87 AX|A1Z) F headspace
ImLE 3o GC(Agilent 6890N, Agilent Technologies
Co., USA)Z EAslHeH, ¥4 27 Table 39 U}
W onke} 2ot R AL dafe S8 A
%Fu|Ad5-<Ql acetaldehyde, acetone, ethanol % diacetyl
(Sigma, USA)e|Ritt.

AE UEF M=xe} 2

H L acidophilusE 083t AlzH dafo &
548 BRIs7] Y3l Culture systemAHUSA) <]
ted oF 10°CFU/gZ T57} A AZE 712k
FAIE FF9 APE FES Az ARE 29 L
acidophilus 145(Rhodia Ltd., USA)E U|ZF& 3} S.
thermophilus TH3(Rhodia Ltd.)ol] Z+Z} &£3t3te] 34k (gel
type) BEFE U 2o] AX3IAT 60°CE 7hg
¥--(Seoul Dairy Co-op., Korea) 2,700 gofl ©A|E-f-(Seoul
Dairy Co-op.) 159 g#} EE=(Doosan Co., Korea) 60 g
= &l & 95°ColA 1083 Atata 37°cE Yzsh
5 N9E 929 L acidophilus®t L. acidophilus 1455
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Table 3. Instrument and operating conditions of GC for the
analysis of volatile aroma compounds

Instrument Agilent 6890N (Agilent Technologies Co., USA)
Detector FID

Supelcowax-10 fused slilica capillary column
(Supelco Inc., USA)
(30 mx0.32 mm i.d., 0.25 um film thickness)

Split ratio: 20:1

Carrier (N,): 1.2 mL/min

Air: 300 mL/min

H,: 30 mL/min

Make-up gas (N,): 28.2 mL/min

Injector: 250°C

Detector: 250°C

Oven: hold at 35°C for 5 min — 15 °C/min to
140°C — hold at 140°C for 30 min

Column

Flow rate

Temperature

Injection vol. 1 mL

0.002%(wiv)e  FFLZ  ZZF 0.002%wWNY S
thermophilus TH39} &35l HE3)a1, AT} 0.9%
o =g Mg AR 35 ¥4 Al A=E )
she RAE FAXZ F, A L /A 9
22t} A JEoll HFE 5%(wiw, Doosan Co., Korea) 55
o7 Friste] A HERE ARSI 4°ColA ARSI

AzE TER) BEEE 2 FEY WA 29
780] th(taste), 0] (aroma) D ZA7H(texture)ol] 3 9
q AERE AEEte #5E A4S vl AlgTeE U
o] 33] Pristgon, Aa= SAS(1996) programe ©]
43l Duncan's multiple range test® B 7he] -F-o)A
= dssact

23 3 0¥

AlEEZ0l st 72| ofol =it 44

AL L acidophilusE 8% BAR wldFste] A=
= frejotulieihs Ao A= Table 4 2 Fig.
1] vepd vie} 2t} e AT Q1] arginine?] §
Zo] 71 =A JePFo™ histidined) FFE HILE &
of HutHozZ ¢ugbe] AdE fElopu]iibe] A o)
A Vet & 25t ofu AR L. acidophilus NB 208
o] 7o 71t &%o ™ L. acidophilus NB 2097} 7}
A WrSrt}. Aspartic acid, histidine, arginine, threonine,
valine, isoleucine % leucine 5°] {8 Helo|=uo] &
ot oju)i=Ato] LAgulgol wel WE-R-o] dhol] £X] ke
FEFS Tk dHA QO Uk(Fox, 1983), o] AFdA=
GE T2 L acidophilusE ARESI]7] w2l A4
H HaR AR A FE AMEHe EF 2RFERY
o] =4t tial} o]Fo]d Q- nt ojuliike] glake
£ 9 ZAasleE A eIt Lew and Yu, 1987). Kim 5
1999y L. acidophilus7} 319 EFaF2 LEHE A
Z3F A7 o5 o3t opn| =gt thAIRA A 7} olu]e
2ke] o] &Aool B TR A|Z3 La-fol v} o
FFEATIL Ao, Park F(1986y M2 thE ik
s T HiekEtaE A dFETL oAt A5l
g27] i MZ 43 B ZEE ko] oln|ite)
o]g/do] Folydll wet AT Hiktre] Aso] &3
Hokar 3FHTh 8 Shankar(1977)% Lactobacillus®] =
Frol| AEH proteased]] o] TufAo] Fajjxlo] AAIH
threonine 5=+ methionine - HElo|=50) Wl & g
thermophilus®] peptidase®} aldolase®] X802 acetaldehyde
7V e sed], 4Y A HEfe F2o EFn
¢l acetaldehyde®] @AJoll #d&l= threonine®} methionine
o] 74§ L. acidophilus NB 2022} L. acidophilus NB 208
2 NB 2099014 A A=A
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Table 4. Free amino acids concentration in 8% skim milk fermented with L. acidophilus isolate at 37°C for 24 hr

{Unit; nmol/ml.)

Strains of L. acidophilus®

FAAs!
NB 201 NB 202 NB 203 NB 204 NB 205 NB 206 NB 207 NB 208 NB 209
Asp. 1.17£0.12 6.60+0.32 1.69£024 0.67x0.06 1.05£0.15 0.94+0.06 0.99:0.17 9.07+1.64 1.11£0.05
Ser. 1.25£0.07 4.1720.66 2.75+0.37 2.01£025 097022 1.81«£0.10 1.21£0.07 4442048 2.82+0.24
Glu. 2.58£0.36 9.04+2.18  491+£1.37 579096 2.81+0.15 477041 4.67£0.54 12.90+2.07 6.25+0.67
Gly. 0.62+0.03  2.54+0.51 0.2840.02 0.35£0.02 041004 035£0.02 0.3320.04 2.99:0.15 0.2920.03
His. 4.05+0.21 1.68:0.15  2.37x0.17  2.61x0.24 3.65x0.56 3.09x0.31 3.2410.12 1.79:0.20  3.18x0.36
Arg. 22.17+3.84 17.48x4.16 20.04+2.86 20.65+3.78 21.1924.20 19.81+£3.84 19.71+£2.77 17.98+£3.16 19.60+3.67
Thr. 0.49+£0.04 3.08x1.12 0.58+0.06 0.57+0.05 046007 0.62£028 049+0.11 3.0320.67 3.52+0.26
Ala, 2.52+0.18  4.86x0.25 8.55+1.34 6.77£1.08 2.2320.15 576£1.24 2112039  6.39+0.55 6.97£1.31
Pro. 241+0.15 0.08+0.01 1.57+£0.08 1.75£0.17  2.16x0.12 1.76x0.11  2.90+0.12  1.04=0.09 1.56x0.15
Cys 0.80£0.02 1.,10x0.07 0.70£0.05 0.7120.05 0.77£0.09 057£0.03 0.70:0.08 0.99£0.04 0.67:0.07
Tyr. 0.25+0.01 0.7720.10 0.51£0.11  0.31x0.15 0.14x0.03 0.20+0.05 0.22+0.04 0.90+0.08 0.16x0.02
Val. 0.12+0.01 1.22£0.02  0.07£0.01 0.07£0.01 0.10+0.02  0.09£0.01 0.19£0.02 1.64+0.03 1.06£0.03
Met. 0.22+0.02  0.59+£0.04 0.33x0.02 0.31x0.01 0.1820.03 0.23£0.04 0.36x0.02 0.65:£0.01 0.46+0.01
Lys. 0.79£0.04 0.93x0.03 1.27£0.06 0.65£0.03 0.38+£0.01 0.24+0.05 0.42:0.02 1.5020.05 0.46x0.03
Ile. 0.32£0.04  0.92+0.05 0.32£0.02 032001 031002 031£0.02 035:£0.02 1.07£0.04 0.31x0.06
Leu. 0.09£0.01 0.99+£0.08 0.11£0.01 0.11£0001 0.79£0.04 0.05£0.01 0.12+£0.01 1.20+0.02  0.07+0.01
Phe. 0.15£0.04 1.7120.02 1.04+£0.05 0.52+0.05 0.15£0.02 0.25+0.03 0.19:0.02 1.71£0.04 0.3420.01
Total BACs» 28.32 31.37 26.45 25.26 27.38 24.74 25.01 35.36 2372
Y Free amino acids.
» Each data indicates a mean of triplicate (5.D.).
» Bitter amino acid (Asp., His., Arg., Tyr., Val,, lle., Leu., Phe.).
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1. HPL.C chromatogram of free amino acids in 8% skim milk fermented with L. acidophilus NB 208 at 37°C for 24 hr.
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AE ZF0] I8t 714 ¥y

ARE L acidophilusE 8% BRF9l #lsted AAAE
= F7REE Ao A Table 5 W Fig. 20 U
el Hiel 2o} AlY dF 5 L acidophilus NB 2099
ols) e wEe W f714 o] AAHCE Ego
9 L acidophilus NB 20622 AZTH Tad 1) g
S GEPdT) Lactic acid®] 7% A AgTollAd & #
71kl vial =4 AdEe] HFAR ZabEEr} ofFolxlt).

ZAihtel] o3 7 A F AASE glucoses

Embden-Meyerhof(EMP) tHAFAZE %3] pyruvate® 2%
H3 thEE] homo RAWIE Aol g UE
lactate dehydrogenase®] 28} 2+ 95%7} lactic acid® %3k
HH, o] B3] AAH lactic acide TEFAES] Fn],
24 2 G WA F83 TS HPstA FohOstlie
et al, 2003). WHA Olieman¥} de Vries(1988)= A E
lactic acids> D(-), L(+) @ DL-lactic acid® 8% o]
v o, WA, wjd &5 2 A7F Tl get At &
2R, D(-)-lactic acid¥ L(+)-lactic acid ¥t} thale] &

Table 5. Organic acids concentration in 8% skim milk fermented with L. acidophilus isolates at 37°C for 24 hr

Concentration of the organic acids (mg/g)"

Strain
Citric acid Lactic acid Acetic acid Formic acid Butyric acid

NB 201 0.36£0.03 6.5+0.46 0.64+0.03 0.15+0.02 0.3620.05
NB 202 0.28+0.02 4.8+0.23 0.52+0.08 ND? 0.35£0.06
NB 203 0.31£0.02 5.7+0.41 0.65+0.07 0.09+0.03 0.49+0.02
NB 204 0.48+0.05 9.3x0.09 0.72+0.06 0.14+0.01 ND

NB 205 0.27+0.02 5.2+0.81 0.48+0.05 0.17+0.03 0.37+0.06
NB 206 0.21x0.01 3.8+0.35 0.29+0.01 ND 0.41+0.01
NB 207 0.45£0.01 8.7+0.36 0.81x0.06 0.12+0.03 ND

NB 208 0.61x0.02 8.320.25 1.21£0.08 0.17£0.02 0.51+0.03
NB 209 0.56+£0.03 11.3+£0.36 1.39+0.05 0.16£0.02 0.53+0.03

" Each data indicates a mean of triplicate (5.D.).
2 Not detected.

109.1901

11 %
(
—

~hutyric acid

l }
20.02 29.98

minutes
Fig. 2. HPLC chromatogram of organic acid in 8% skim milk fermented with L. acidophilus NB 209 at 37°C for 24 hr.
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T7F A3 =g)7] wiZol] "l Fof) HHE EES
WA F lerz FGFHEo] Agtook ki 3t
4, Lee $(1998) L. acidophilus NCFM®] 2]3} D(-)-
lactic acid®] A4S 3] AA vehgria sk

Ay A} acetic acid®= T2 F7]410 vis| =4 44
HAEH Ostlie 52003y lactic acidel]l 2J8)) #jx|e] pH
7} Aalehd Ao MEW pHE Z4Asis M¥ue]
pHE A f-X8lA Zahtg vkl lactate dehydro-
genase®] E/90] Yol A] homo BAHEE Fiktolz} &)
Y UhEke] acetic acid® AYAISKAl ®urlal 8}%c). Ishibashi
9} Shimamura(1993)= W& fo Slo] FAF A A (post-
acidification)el] ]38+ F&As} ol {Fk=n, o] &
42 2 L acidophilus®t B. bifidum® B34 5 &
2ol o)s] A lactic acid®} acetic acid WEC &2
ol#%l probiotic TF-E°] wrafel Fujo] e HIS
v}l S A, Bevilacqua®}t Califano(1989) 5% L.
acidophilus7t B7FE L E-F A lactic acid®} acetic acid
o) FEFol B2 {7kl vl 7P A AAEHATI
Bt

MEDZZF0| 28t iy SnjME MM

AE L acidophilusE 8% BAFo HEsta YA H
= A g Es BAsiEen ZAale Table 60 o
ERE uiel 2} wrafo] 3] SR8 5 acetaldehyde,
diacetyl, acetone, acetoin 2 butanone-27} £ FnjAgE
S 2 71 F acetaldehyde’} 7} & QS w|X| =t (Kang
et al., 1988), A% A7} glF-Eo] 75 910 acetaldehyde
7F T2 g gl nls) A Ee] A veRa,
1 % L acidophilus NB 2092] Ajeko] 714 Etor
L. acidophilus NB 2012] A§Adako] 7174 WA eyttt
Bottazzi®} Vescovo(1969) acetaldehyde®} acetone®] A4
Hlgo] 2.8:19 2% HaEfY M AP Fvig =2
& ot = acetone?] 7% HA| L. acidophilus
NB 209¢] AMAlgko] #9ko ™, acetaldehyde?} acetones]
A3 ulgo] 2.95:1.230 2 VER} L. acidophilus NB 209
7} 7PE As &) TS 7 Ao YEiNith 11
#A A1EdH L. acidophilus] 213F A9 acetaldehyde
o] ko] T AvAES] B el uls] WA vebgs
g, o= Fiktre] AT dixlel] F3E £ 5 U HiA
FAoNAM 7191E HeE AZEEW, Gonzalez S(1994)y L.
acidophilusk - probiotic Tl )8} acetaldehyde2] 4§
& g4stEol} uyptonedt 22 ofuiit F9 S
ot & JFE oy HyE 23 acetaldehyde?)
AR 248 & Aok Tk E3F Ostlie $(2003)
L ZHoll U] L acidophilusE JE3he] Azl 4
I 9E 24770l = acetaldehyde?} 9.7-12.6 ppm 7}8F
AT, ¥HE 24717k o]Foll= acetaldehyde®] A)A T

Table 6. Volatile aroma compounds produced in 8% skim
milk fermented with L. acidophilus isolates at 37°C

for 24 hs
Srai Concentration of the aroma compounds (ppm)"
train

Acetaldehyde Acetone Ethanol Diacetyl
NB 201 2.13x0.19 0.64+0.04 0221007 0.46+0.06
NB202 3.46x0.16 194+0.16 0.19+£0.05 0.43x0.08
NB 203 4.49+0.22 257+0.08 0.20£0.04 0.25+0.02
NB 204 3.51+0.08 1.71£0.05 043009 0.37+0.04
NB 205 3.24:0.13 1.691£0.07 0.36x0.03 0.41£0.02
NB 206 257+0.25 0.53x0.07 024+0.02 0.2520.04
NB 207 4.36+0.43 1.79£0.08 0.51x0.12  0.36+0.06
NB 208 3.45:£0.67 0.84+0.05 0.4820.11 0.48+0.07
NB 209 5.89+0.44 2462005 0.63£0.06 0.52+0.06

D Each data indicates a mean of triplicate (S.D.).

o] 70-110 ppm®.E T3] F7}5} acetaldehydeol] 2J3h
AAe FaFe Fr) FAHS Kl EEAITS 2o
dastota Hustyot.

T3 diacetyl®] AFAFEES 0.2-0.5 ppme] FFEOZ H|W
A gA vePGs, diacetyle - citrate7} 24H12]
citrate lyaseol] 2)3)] acetate$} oxaloacetate® #-3]%H, o]
A} BAE acetate T4 YBEZ BEe)E5l oxaloa-
cetate BEMISIEO] pyuvae® HEEY, o] ¥RZoA
diacetyl pyruvateZF-E] acetyl CoAE AA =T}
Rasici} Kurmann(1978%2 diacetylo] &-f-ol wlak &3j
SFA|R acetaldehyde®] ol W& w) LR 2] o)
08 ZA Jlodslar, WaERe] AHESE |9} 2 Ad
o] Jtjar AT} EFF Oberman®} Libudzisz(1998)y2 A
kA o] W fo) Sl diacetyle] 5ppm w¥roE TIE
3k o)Al blE)] wA EXsh HERe] F=g
& ALHE gAgt] Fe= F8 o] Aol 3k
o, Tamime¥} Robinson(1999y2 L. acidophilus®) 73-%-
acetaldehyded} diacetyl A5 <] Slo] ol <d v
719=7}F Frha St

Ethanol®] 79 BEE Al 3ol 23l @k YA
=8, Marshali®} Cole(1983) L. acidophilus’t threonine
aldolase®] A8 7FA|3 ¢lo] threonineL. EHE acetal-
dehydeZ AAJEFA|EE, o]} BJE0] acetaldehydeE FH15}
o] ethanolE A AIS}= alcohol dehydrogenase® 7}A]31 Q)
o] oleldt EAEH 02 A3 L. acidophilussS ©]-838F gt
B AE Al F8 ] F7Q acetaldehyde®] EHol F
3] 2 4 glo] WER 1R dele] ZAge] Axicka
stgon, Habda A F e 2% ethanok %
Bfrel oo} & 93-S wixA getia -

AMEEFE M=x8 SR sl
ME L acidophilus7t E-F9] B5F EA 1|3

5
© e sk S8l 3 BERE AT T Y
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§ T2 AxE BafFe} V|TEE ¥ws
+ Table 79 YERG vie} Z2oh AAE HEH9] 371A
E40) Qo1 L. acidophilus 1457 37}8 dZ2T9 71%
T7b Ao R A JEgton, Al #F F L
acidophilus NB 2099} Bt} gfvlof] &t 7|E=7}t &
Ao g et ol2igt A= L. acidophilus NB 209
o] 7L oju] AAJE ulel 7ol lactic acid®} acetaldehyde
o] Aol & Alg e vlgl &7 gEom Azt
"ok 23 22700 diF 7Es e AR 35 2571 7.0
oo g tg EAo) vlg) wtow, 53] L acidophilus
NB 2037} NB 2059] Z&|7o) djgh 7|3 5rt 2Rt
=4 JERT

L. acidophiluse WEFA)Z] AFR-E= starter culture$}
= €8 $E probiotics /NFL.E ARSE T /Loy A%}

('

e o 3 o2 A3 FAE= vl Fu|9f =3
72 A RAEe FHd & IS vXE AeE B
3 e (Imhof et al, 1995; Ostlie et al, 2003), W&
o]

3
2

AVRE Bifidobacterium®] 7% wEIHNA T AU
acetic acidE A8 HEFo] 713 =E AsAE +
= 2o ¥usa ithHoier, 1992). 0]} BHEo] Samona
Z(1996)& L. acidophilus®} Bifidobacterium® &3+ AL&
A} L. acidophilus®] €3 AUzl Ao g QlE) 7]a e
7} A&kg e ol)e} 4 AME-E Bifidobacterium® &
A% APEE 2T £ Juka st HE AAHL
2 AT = ERH0l L acidophilusSt -2 probiotic
Arkto] e AT AL AL F7F FA1e0 3l
2 1 (Lourens-Hattingh®} Viljoen, 2001), wehr] o]l 2
g Ie A BEAL ARS o] A Al vl 8% 29l
o] Hl11 glerm g 7leAT AT 5% AR Ax
E 9YslA o8 7l AEI L acidophilus E
Bifidobacterium™} 7+ probiotic ZAHT1e] 7fjgto] vj-¢- ¥
Table 7. Sensory analysis data of gel type yogurt fermented

with L. acidophilus isolates and commercial lactic
acid bacteria

Characteristics of the yogurt (Mean+$.D.)"

Strain

Taste Flavor Texture
Control? 7.15+0.11% 7.19£0.23% 7.62+0.26*
NB 201 5.73+0.12° 6.16+0.15° 7.43+0.32%
NB 202 5.82+0.21° 6.79+0.21%° 7.32+0.16%
NB 203 6.1320.15% 6.83+0.13% 7.63+£0.19*
NB 204 6.21+0.16 6.86+0.22% 7.27£0.21%
NB 205 6.16£0.22% 6.32+0.18% 7.66+0.23*
NB 206 5.94£0.13° 6.18+0.24° 7.47+0.27®
NB 207 6.43+0.14° 6.19+0.27° 7.36+£0.33*
NB 208 5.87+0.23¢ 6.560.24° 7.29+0.27%
NB 209 6.86+0.12% 6.86£0.31% 7.12£0.31°
Y Means within a column with different letters differ significantly
(p<0.05)

D L. acidophilus 145 (Rhodia Lid.)

2% Aoz Ag7art

2 %
o] 7= EAE A glw AF 7Y oe) A4
ohzre ®el 3 %" 9% L acidophilusE ©}-83}

S

ol 23t felopnizake] AL MO F arginine 2
histidine?} 7h& £5bg Ul felopr|ste] Aol &
ko, {714k lactic acid®] A% A Azt o
F71atel viE A AR, AAAD K1 A
2 L. acidophilus NB 209 A&7} 714 Edoh =3
acetaldehyde®] o] ThE Fab4] | v]3] FA
AL oM L acidophilus NB 2099) 213} acetaldehyde
A7kl T A et A8 452 TERE A
Zsle] B Are AR Ae) 23} ul= Lo acidophilus
NB 2092 A|ZH a0 3 7|50}t g2 X2t
vl A4 Jelgou A3 o8 AIE a5l Hig)
Z2F A e, A BES Aol A8 F9) L
acidophilus 1459 ¥]3)] ZwkH o2 7|F w7} A Vet
ot @&tA L acidophilus NB 2098] A|E H&7Vs4]0)
7V e AR Jetou AdAA o8-S Al B
Atz J4 A9E 53 B8 Y B 9
7} a3k Aeg g

dAtel 2
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