J. Korean Soc. Appl. Biol. Chem. 50(1), 6-11 (2007)

Whey HIX|2] &lmdl 2 yeast extract &7} Propionibacterium
Sfreudenreichii KCCM 312272| MSEMo| O|xl= A&t

O|FZ - &0[=x - O|lAI Y+
£

AFUTL 24423 e

Effect of Whey Broth’s Sterilization Method and Yeast Extract on Growth

Characteristics of Propionibacterium freudenreichii KCCM 31227

Jeong-Hoon Lee, Mi-Suk Yun and Si-Kyung Lee*
Department of Applied Biology & Chemistry, KonKuk University

Received October 25, 2006; Accepted Januvary 26, 2007

This study was carried out to evaluate the growth characteristics of Propionibacterium freudenre-
ichii KCCM 31227 and production of organic acids in whey broth. Bacterial growth and increase
rate of TTA (Total Titratible Acidity) were analysed. Log numbers of Propionibacterium freudenre-
ichii KCCM 31227 was at the highest peak at 7.5 x 107 cfu/m/ in fermentation of 72 hr in 12%
whey broth treated with low temperature long time method (60°C, 30 min) containing 1% yeast
extract. TTA value of 12% whey broth treated with low temperature long time method and con-
taining 1% yeast extract showed the highest peak at 5.2 in fermentation of 72 hr. The increase rate
of cells and TTA in whey broth revealed almost the same tendency. Production of propionic and
acetic acids showed higher value in the whey broth treated with low temperature long time method.
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sl A E B9t GasPAK system(CO, environment,
BBLY COZ 23 % 35°C] Ailofelol ] 72417F wjedst
o vehd #2E S48l P freudenreichii KCCM 31227
o] TS AFSATE FAEE AACC(02-31)" W] u}
2t vl 10miE AREEEA FHile] SFF OmiE &
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Fig. 1. Changes in Log number of P freudenreichii KCCM 31227
in whey broth sterilized for 1Smin at 121°C after culturing L.
acidophilus KCCM 32820 for 36 hr. (A) @: 6% whey broth, l: 6%
whey broth with 0.5% yeast extract, A: 6% whey broth with 1.0%
yeast extract. (B) O: 12% whey broth, [J: 12% whey broth with 0.5%
yeast extract, \: 12% whey broth with 1.0% yeast extract.
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KCCM 328202 35°ColAl 36A17F ¥l & yeast extracts 3
7}stL pHE 652 2A3ste] A4S whey WA P
freudenreichii KCCM 312278 72417F wildsiaA 12417 @
2 3352 243 A3 Fig 29 2t} Fig 2(A)»1A 6%
whey ¥l1Z]o]] yeast extract F7tll FAGle] HF o B+
£ 2.5XI10° cfm/ A ojd ot wjgAIztel ZAAt wet
yeast extract 77} BE4E w2 F5E VER wik 724]
74| yeast extract 1% H7FIAE o 42X107 cfuml= 7V
T2 AarE veEliEd ol IS 1EHERE WY 3.2
X107 cfwm! Bt} tha #& AAGTh FHATE 19571Y
T3k whey "I FAISE yeast extract®] H7FEO]l BETE
B F5E JehTE 3 Fig. 2B)e1A9H Zol 12% whey
ui=]o) yeast extract® H7}EHA] R oo Fre & HF
F 3.0X10° cfvm! X oot wigAIzre] A3t met
6% whey BRI} Zho] yeast extract F7WF BESE w2
5 VeERE i 724817k yeast extractE 1% F7ISIE
75X 107 ciwmlZ 7F} 5& 4TS YR 6% whey Bl
ZoAe) 42X 107 cfmHTh 32X107 cfvm! T £& 45

PN
L = s
&

& BTt MY 48X7F 7HAIE yeast extract H7Fgl

Fig. 2. Changes in Log number of P freudenreichii KCCM 31227
in whey broth pasteurized for 30 min at 60°C after culturing L.
acidophilus KCCM 32820 for 36 hr. (A) @: 6% whey broth, l: 6%
whey broth with 0.5% yeast extract, A: 6% whey broth with 1.0%
yeast extract. (B) O: 12% whey broth, [1: 12% whey broth with 0.5%
yeast extract, A: 12% whey broth with 1.0% yeast extract.
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Fig. 3. Changes of total titratable acidity(TTA) in whey broth
sterilized for 15 min at 12 1°C and cultured by P freudenreichii
KCCM 31227 after culturing L. acidophilus KCCM 32820 for 36
hr. (A) @: 6% whey broth, l: 6% whey broth with 0.5% yeast
extract, &: 6% whey broth with 1.0% yeast extract. (B) O: 12% whey
broth, [I: 12% whey broth with 0.5% yeast extract, A: 12% whey
broth with 1.0% yeast extract.
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Fig. 4. Changes of total titratable acidity(TTA) in whey broth
pasteurized for 30 min at 60°C and cultured by P. freudenreichii
KCCM 31227 after culturing L. acidophilus KCCM 32820 for 36
hr. (A) @: 6% whey broth, ll: 6% whey broth with 0.5% yeast
extract, A: 6% whey broth with 1.0% yeast extract. (B) O: 12% whey
broth, [1: 12% whey broth with 0.5% yeast extract, A: 12% whey
broth with 1.0% yeast extract.
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A7kl 1.2 mg/mi, 72X 4.2 mgmie|YZ, ZUET] HaA|
A= & HE T 0mg/ml, 24271 1.0mg/mi, 7241740 4.0
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Fig. 5. Changes of organic acids in 6% whey broth cultured by £
freudenreichii KCCM 31227 after culturing L. acidophilus KCCM
32820 for 36 hr. (A) 6% whey broth pasteurized for 30 min at 60°C,
@: Lactic acid, l: Acetic acid, A: Propionic acid. (B) 6% whey broth
sterilized for 15 min at 121°C, O: Lactic acid, []: Acetic acid, A:
Propionic acid.
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