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Fermented Whey Produced by Mixed Culture of Lactobacillus acidophilus and
Propionibacterium freudenreichii : Effect on Quality Properties of Bread

" Mi-Suk Yun
Dept. of Food Technology, Seoul Health College, 121, Yongjidong, Seongnamsi, 461-250, Korea

Abstract

A mixed Lactobacillus acidophilus and Propionibacterium freudenreichii was cultured in the 10% whey broth
with 0.5% yeast extract for 4 days. Viable cell numbers of Lactobacillus acidophilus and Propionibacterium
freudenreichii were 2.4x10° cf/mL after 36 hr and 9.42x10° cfu/mL after 96 hr. Consumption rate of lactose
during fermentation was 87.5%. Propionic acid was produced 18.5 g/L and acetic acid was produced 4.8 g/L,
as a result of that, comparison of propionic acid and acetic acid was 3.8:1. Volume of white pan bread was
decreased as added amount of whey was increased. Hardess of white pan bread was decresed as added amount
of whey was increased. Preservation period of white pan bread with 10% whey fermented product elongated 2
day compared to control.

Key words : propionic acid, white pan bread, preservation period

M OE & 2HlR7} 21w Qo vIgE BER A2
A BEF AMEo] Frtstn SlE AA ol

e UEE FARR St AR, HY, A 2 BEgol a3 eie 3l aHaubol alite]
7N FEE Artste] whE dlew wshEe] M propane} propionaldehyde & AHs}AlA sHERl o, A
o] gEo] glon, ol9d] T AN 827} &8 2 U] AE WEE o)L G OB WET Quh o
5o} itk o33 e HE Eol 2| o BG83} WHg WP S Propionibacterium S ©|-&8=H| Propion-
319l TFPo|rh odFo] ZAgo 2R Bawo] bacterium2 E=J3} S E3lislo] propionate, acetate,
=g 5 U Bt F5o] A& s ﬁo]—oﬂ CO, 2 78} 2+ WA ELY ng s wawel =2
FRIYEE FHEAY, ek A1 gAY, BE 34t gt o] guE NAzE LB, 43° 3
= sodium propionate} calcium propionate S )&% 7} 17 Zo] 9k ZEfolls X = BALEO) sweet, acid,

B2 Agsta gk 2y wol FARERS A} salt §7E o]-82f oL, 34}, SCP(single cell protein)

' Corresponding author : Mi-Suk Yun, Dept. of Food Technology, Seoul Health College, 121, Yongjidong, Seongnamsi,
461-250, Korea.

Tel : +82-31-740-7141, E-mail : yunms@sh.ac.kr

- 109 -



110 : &

5o Ayatel B
< Aiste AE
riocing A2k3}7] WEo]
gt el i #4E Bashe Z2veat A
ol A Propionibacterium
te fder HA
gel RS 2340 2 AFsh= o] g3l
510

mal] B AR E SR Lactobacillus
acidophilusS} Propionibacterium freudenreichiiZ Z 3
ujoksle] AYAdgt sodium propionateds 2ol 7}t
of we] B3 549 TlAE FFE 2T

2o

VR
1. ARB2F
| AEHZAE A Bore  Lactobacillus

acidophilus®} Propionibacterium freudenreichii-S W&

& #3= Sack

2. Starter Culture HHQF

MRS 8i#] 55 g& FF5 1,000 mLol| 1023+ 8-3)
S+ 3 cap tubeol] 10 mLA EFalo] 3171 E#H(121TC
oA 158) 3tk B £ MRS broth 2 mLE L.
acidophilus ol go] 34 2 1 mL FHate cap
tube 2700l A FBIATE 35T ATl M 164]
Z¢ whekste] @4t 1~2x107 cfwml =5 5100
AdeieS 23] o skt =2 RCM (reinforced
clostridial medium, Oxoid CM 149) 40 g& #sle} %7
2= 1,000 mLof] 105-7F 283} 3 cap tubeol] 10 mLA
Bz3la] 997 HR(121CoA 158) 39} B9
& RCM 2 mLE P. freudenreichii 710l Eo] 3]A%t
% 1 mL 33l cap tube 270 A F3HATh 35T Q1
FulolelollA] 39zt vl kated F47} 1-2x107 cfml
HEE gon A 23] 9 sk

3. #& Hix|

PR 63~75%, Tld 11.0%, =5 5.0% ©]3l,
32, 8.0~8.8%, A% 0.1~0.16%%) 83 BZ(Calpro
Co., Litd., USA) 100 g3} yeast extract 5 g& Z=F
1,000 mLoll 3]A3}e] pHE 6,58 24 & ntE7d
(121 CAA 15F)ste] & iz = 3kt

4. 2 i Y 7|4 Bi5)

Al el ¥t L. acidophilusV P. freudenreichii= -5-73
B=] 1,000 mLol] 0.5%% 4%35la] 85 rpme] 35T
AstelolElellA] 3] &2 02 4U7t v FahiaA 124]13F
A2 Ay, 72, T2 24 59 HglE
stk widehe B 1243 HFew M
NaOH=Z pHE 652 Z4Eslson L acidophilus&
MRS vjx]ol|, P. freudenreichiix= RCMol} &7]& o
vl BeEgubgVo e AFSE 2Hsm, b
F F AREE 79H A EHE T2, 24k
k2 HPLC(LC1100 Series, Hewlett Packard Co., Ltd.,
USA)Z Z3sth 7714 S48 A8 12,000
rpme] YA1E-2]7](Supra2 1K, Hanil Co., Korea)oljA] A
Algejst & Aol Z3le] millipore membrane
filter(pore size 0.45 ym)=Z <J7}5}53c}l. Aminex HPX-
87H ion exclusion type(L300 mmx7.8 mm, USA)2]
colurn g AHESI OB o BAe 35CAA 5 mM
H,S0; &4 22 0.6 mL/min®] 52 EelA] 215 nm
o] A1 ADC(RI Detector)2 733Gt}

5. At H=
A8 Qs 2 LR T 12.5%, 3% 045%,
FE 135%9 9 153HIAE, &), dge &

T 99.0%9] AMB(AEAL ), TS £E 9%
(B34 E, 3), SSL(sodium stearoyl lactylate,

American Ingredients Co., Ltd., USA), £ EY(XL310
=, %), AEREEHL, BT 52 A8Ren]
MRS Table 15} 2o WFe §4 LEEE 20
52 7 QY% skl A Az AolA A
o] AzE AACC 10-1067 W& Myl 2EYS
A28 2 ZE ¥k=7](Hobart A200, Chausung, Taipei)
of @31 A& 3% F5 287 A 3 2EY S Yn
A% 3% FH 5% aAagen WEene
27:0.5C2 23t =S vid]AA Al &
T 21T, AEE 75%9 '4E7|(Fresh proofer,
Daeyung Bakery Machinery Co., Ltd., Seoul, Korea)o] A]
2M70 E 180 gl RIS LD WHE 5
Sel)eke] FeelAl 1587 BRRE F st
Au el 350) 8 WISAAT. AIF BFE &
38T, ANFE 85%2] YR 7|lA 23} HE o] &
200C¢] QE(FDO-7104, Daeyung Bakery Machinery
Co., Ltd, Seoul, Korea)ol|l ] 3083F -9 AF-20A] 24|
032 5 v TR0 TAste] A2 AL

,4
=
a1

2

H



Vol. 18, No. 2(2005)

Table 1. Formulas for white pan bread (Unit : g)

Ingredients Control A B C
Bread flour 1000 1000 1000 1000
Water 630 600 580 560
Fresh yeast 20 20 20 20
Salt 20 20 20 20
Sugar 60 60 . 60 60
Shortening 50 50 50 50
Dough improver 10 10 10 10
Whey fermented - 50 70 100

Total 1,790 1,810 1810 1,820
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Fig. 1. Changes of log cell numbers in the mixed
culture of L. acidophilus and P. freudenreichii.
@ : L. acidophilus, B : P. freudenreichii.
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Fig. 2. Lactose utilization and propionic acid and
acetic acid production by the mixed culture of L.
acidophilus and P. freudenreichii.
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Fig. 3. Effect of whey fermented products on
volume of white pan bread.
Control : White pan bread without whey fermented product,
A : White pan bread with 5% whey fermented product,
B : White pan bread with 7% whey fermented product,
C : White pan bread with 10% whey fermented product.
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Fig. 4. Effect of whey fermented products on
hardness of white pan bread.

@ : White pan bread without whey fermented
product, [l : White pan bread with 5% whey fermented
product, A : White pan bread with 7% whey fermented
product, 4 : White pan bread with 10% whey
fermented product.
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Table 2. Effect of whey fermented products on
preservation period of white pan bread

Storage time(day)

Treatment
1 2 3 4 5 6 7
Control o o o0 & 10 2 -
A o o0 o0 7 8 4 1
B 0o 0 0 o0 5 9 6
C 0o 0 0 0 o0 o0 4

Control : White pan bread without whey fermented product.
A : White pan bread with 5% whey fermented product.
B : White pan bread with 7% whey fermented product.
C : White pan bread with 10% whey fermented product.
* : Numbers of white pan bread contaminated by mold.
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