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Abstract

In this study, the growth characteristics of Lactobacillus helveticus ATCC 55163 were evaluated. The species
was cultured in three different types of broths which included the MRS broth, 6%, 12% whey broth, and 6%,
12% whey broth containing 1% yeast extract, respectively. Exponential phase of Lactobacillus helveticus ATCC
55163 was within the range of 3 to 24 hours in the MRS broth and whey broth. The pH value of the whey
broth dramatically decreased within the range of 3 to 24 hours. On the contrary, the total titratible acidity(TTA)
of whey broth dramatically increased within the same range. During the same time, the lowest pH was showed
in the 12% whey broth containing 1% yeast extract, and the highest TTA was showed in the same whey broth.
Therefore, the concentration of whey broth and the yeast extract affected the multiplication of the Lactobacillus
helveticus ATCC 55163 seriously through the research.
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Fig. 1. O.D.(Optical Density) variation of MRS
broth cultured by L. helveticus ATCC 55163 for 36hr.
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Fig. 2. pH and TTA variation of MRS broth

cultured by L. helveticus ATCC 55163 for 36hr.
A :pH, @ : TTA.
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Fig. 3. Viable log cell numbers of whey broth
cultured by L. helveticus ATCC 55163 for 36hr.
@ : 6% whey broth, ll : 12% whey broth, A : 6%
whey broth added 1% yeast extract, @ : 12% whey
broth added 1% yeast extract.

9} 6%l BE FEE 1% JA7IR 43 wix]olA o] A
T Aol o5 AUk vl 3A1ZHEE % 214
A A7t FA3] Frkske] o] Alzidiz) di<e
712 VElgom wiek 2142k Mo g A
71} §1iE) Ghaly 5172 #39] £ BEE 50 g/
£,75¢/¢,100 g/ ¢, 150 g/ ¢ & 3} L. helveticus 2
vk A 75 g/ £ & solA Fao] T sl
F 15417kl F47} 3.2x10° cfivmd olgtm &t =)
B Ao e wiek 1547k 12%e] &8 2S5BS
1% H713 53 vlxolA 4.8x10° cfwm S el
Ghaly 5-¢] A7 AFE} okt &2 AF4E Ve
ot Hmef Artares Wi 21413T0) 12%0] AR 5
FES 1% A7HE 4 Aol 1.8x10° cfwmt oIS
t}.

4. 78 BHX|0AM pH Bi5t

AL A 6% 12% 53 iR 9} 2zt &n
FEES 1% 713 4 vilA) ol L helveticus ATCC
551632 1% A ZFste] 85 ipme] 35°C AFHo]E oA
B okalm A 3417 @9 2 3641744 pHE 24T 2
= Fig 49} 2tk 4 wiAodlA Bl Al 73 &
U &R 25 Hubl $Agle] 271 pH 3k 6.524]
A1 6.58 Ato]Si ot vk A|to] A itgtol whet 3A|7E
o] &R FA3] Yol wjg 247l = 6% FA )

:
:

75
70 |
65 |
60}
55 |

pH

5O
45

40 |

35
0 36 9121 18212427 303336
Timethr)

Fig. 4. pH variation of whey broth cultured by L.
helveticus ATCC 55163 for 36hr.
@ : 6% whey broth, ll : 12% whey broth, A : 6%
whey broth added 1% yeast extract, @ : 12% whey
broth added 1% yeast extract.

|7} 43, 12% 53 viR| 7} 4.26, 6% &5 Z=EE
1% A713F 53 A7) 4.18, 12%°] &5 F2E
1% H713 83 WA 7} 3982 2%l &% =&
1% H74g 3 viRlellq 7 e ghs BT o
Foll= pH ko] HolAls 7] ui-¢- gvtste] A<
3l JeRlA] ekt Adolf 59 L helveticus <)
F27 24 A6l B AT pH, F4 permeate,
JE FE2E TR Tl PlAe 4= B4 23 F
A pHE 550|031, ER 325 5=

permeate == 100 g/ /4 o 7 w9ka, Rake]
AL ok ONZIRE 304 77kR] 3| Zohekoh

7 (o]

tlo tlo o

ot

Amrane S5 352 wloFol| M L helveticus®} Z
23 ZA Aol B BB FEES 4T ATl
ik TRt Tt H G ol R AR FEE
20 g 29} 30 g ¢ HF A 7P =& dFE UERY
W FFE0] 79 F2o 9¢S FUvke AR
o ohAd £& AjZtolu A fALsIA

5 & HiX|oIM & At Hst

A& AFE 6%k 12% 44 wix| 9} 2] &R
FZES 1% 371 53 WAl L helveticus ATCC
551632 1% HE3td 85 pme] 35T AFHloJE oA



356

Ho

L L

1

0 i : TR

0 3 6 9 12118212427 303336
Time(hr)

Fig. 5. TTA Variation of whey broth cultured by L.
helveticus ATCC 55163 for 36hr.
@ : 6% whey broth, ll : 12% whey broth, A : 6%
whey broth added 1% yeast extract, @ : 12% whey
broth added 1% yeast extract.
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