J Korean Soc Food Sci Nutr
38(6), 795 ~800(2009)

o ok

LEREEPEEEE

DOI: 10.3746/jkfn.2009.38.6.795

L. aciaophilus KCCM 328203} P freudenreichi KCCM 312272 2 & St
7 YS=0| ¥ g=9o| 22X |0l DXl dF
ojFE - 0|’

HI05tn SBMESED]

Effect of Whey Ferment Cultured by L. acidophilus KCCM 32820 and P.
freudenreichii KCCM 31227 on Rheological Properties of Bread Dough
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Abstract

This study was carried out to investigate the rheological properties of bread dough containing whey ferment
cultured by L. acidophilus KCCM 32820 and P. freudenreichii KCCM 31227. Instrumental analysis such as
farinograph, amylograph, extensograph, fermentation power, total titratable acidity (TTA) of dough and pH of
dough were tested. On farinograph, difference of water absorption between doughs with and without whey
ferment was 0.4% and dough containing whey ferment showed long development time of 3.2 min compared
to dough without whey ferment, but showed shorter stability of 16.2 min. On amylograph, there was no significant
difference on gelatinization and maximum viscosity temperature; however, maximum viscosity of flour with
whey ferment revealed low amylograph unit. On extensograph, value of resistance and R/E ratio of dough
containing whey ferment were higher than those of dough without whey ferment. On analysis of dough
fermentation power by yeast, dough without whey ferment showed higher volume than dough with whey ferment
during fermentation of 240 min. However, TTA of dough was higher in dough with whey ferment than that
of the control without whey ferment, even though pH value was low.
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tensograph 2 X W& w9 2% pH Wi 5&
At & W Alx A AFS] =2H 54, AFe] F,

wd W REAY MAE 59 5 dEsana s

Ha & vAES AT EEAE A Egrke
Lactobacillus acidophilus KCCM 328203} Propionibacte-
rium freudenreichii KCCM 312275 AF&3F9t}. L. acid-
ophilus KCCM 32820 Althul] &8 s =x]= MRS broth(pep-
tone 10 g/L, beef extract 10 g/L, yeast extract 5 g/L, glu-
cose 20 g/L, diammonium-citrate 3 g/L, sodium acetate
5 g/L, tween 80 1 mL, KoHPO, 2 g/L, MgSOy - 7TH20 0.2
g/L, MnSO, - 7TH,O 0.2 g/L, pH 62~66)E, P. freu-
denreichii KCCM 31227 Althujg v x]= RCM(yeast
extract 3 g/L, beef extract 10 g/L, peptone or tryptose 10
g/L, soluble starch 1 g/L, glucose 5 g/L, cysteine hydro-
chloride 0.5 g/L, NaCl 5.0 g/L, sodium acetate 3 g/L, pH
6.8)5 AH&-3ATh

TR M=

2L A4Zek==0 F3 82 (Calpro Co., Ltd., Carona,
USA)Z SR/HFE 12% T2 23l ERFEES 1%
A7kste] 1.5 LE Az F34w A& 60°Coll A 307 A&
At st FAMAR ARS-SF AT

Starter culture Hi2F

MRS HiA] 55 g& FHF5 1 Lol 1087 £33 % ca
tube 207§ 242} 10 mLA &F3te] 121°Co] ask571E ¢
7104 1587 At & WZHAIA MRS #iA] 2 mLE Ew(L
acidophilus KCCM 32820)°] ¥ o] 8|48 ¥ 1 mL 3}
cap tube 2709l HZE3F ). 35°Ce AFHlolEH oA 1647
wjFate] F7F 1~2x 107 cfu/mL H=S st om Alou)
&< 33 tlste] EAdo] A3 TS FU1A A ul el AME
39tk P. freudenreichii KCCM 31227 RCM 40 g& &7
= 1 Lo €38t L. acidophilus KCCM 328203 T3k
o2 Al sk

©

Al S L acidophilus
KCCM 32820 1% &3 3 36417t v ale] Zako] A
HEE st vl & o8 5 N NaOHZ pHE 652

oA 7

Asle] Al AL & P, freudenreichii KCCM 31227

19% HF3ke] 35°CS] Al o] Bl A 72413 F<F 124]
F @92 5 N NaOHZE pHE 652 A3 A ul kst
Z 2y Ly Zalo] A H =R FHTHE). oW 54 TaE
9 HZ pHE 457F &2 &3k

Nolo BN

23 §3 $aES F37](Rotavapor R-114,
Btichi, Flawil, Switzerland)ol| A 18 & &3 40%7} H==
FEo(Z2 T 24 8k 26~30 g/L) W A Z Al HES
A7ME e 9 10%E dAste H71stA .

Farinograph £4

7 daEe 24| WrkE kg @ 25 ¢ He
FE AUk BiE 7R @2 W9 farinograph £
S AACC(HBA-21)(7) el we} farinograph(No 183538,
Type 860000, Brabender Co., Ltd., Duisburg, Germany)=
A3ttt va o 3 30+0.2°CY) farinograph mixing
bowlell L7717 300 g& ¥ VAE ZAE3AA 2P = A
B} Feho] 50020 BUS =23 w712 3 2a g7}
SHTE M8t F4ES 2889 Y. §5-& (absorption),
Hl== A A A 7H(development time), $FA = (stability), ¢Fsl=
(degree of softening), FQN(farinograph quality number) &
o] o= §3 LaEo] W nXe IS 2AstA
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Amylograph S

3 daEe 24|l WrkE kg @ 25 ¢ He
FES UM NS HU18kA] 22 RES9] amylograph 543
S AACC(22-10)(7) el wg} amylograph(ASG-6,
Brabender Co., Ltd)Z 4 3stAth ¥7HF 65 g& 13 &
AEY SHFE T3 450 mLol] HEAIA BEol] Y1 HE
9] AHEEE 75 rpmlE XA} 25°CHRE 95°C7HA|
15°C/mine] BIEE 255 A5A7|HA A=wsts 33
sttt SN 2T 25°CHE A &8t S3ir R, &
IHELE ¥ HAIAEY B s S50 s

AL E 27148571 10 BUY Egsts 52 el

Extensograph S4

4 da o 23 qkfo] WIlF kg T 25 g He
FS H7Ee Wt53) 3U)ekA] -2 WS 9] extensograph &
38 AACC(BA-10)(7) ol wet F43Ach & &
%S farinograph®] S+ #FR T 2% HA o] farino-
graph®] mixing bowloll A 1&37F E33slo] AzsFAT &
7t &% & 29AE 13 QUNE ol 58X AA g & 29
g A 287 ¢ WEste AR F¢e] 500 BUY =23
T2 At BE5E YAolA AW 150+0.1 g2 B33t
g rolA 203 FEE7Istn A5 PoE HFstH 30
+2°Ce] &g oA 45 90, 1358 £AA1%1 5 extenso-
graph® ZA3Ath AdEE AR ALl (mmE &

o



W= 100 g2 10 mL 992 BAE 958 77 2ar|(3F
7 55 cmx Eo] 25 cm)oll ¥al 4L 9 27°Ce Q1FH|
olE oA 204 THZ 4417 S HEEHE FHE mLE
AstATh 9 FAE Wse 24°CY ®BIES T4 0|
Ze2g 7)o Y3 27°Ce] AFHIolE o A 4413
AF1HE A 458 @92 ZAF A B 20 g2 FH3Y
ZF9 100 mLE 3143 & 10029 formaldehydeE 713}
o arol 448 AR A]7]3 0.1 N NaOH(F=1.0)(DaeJung
Chemical & Metals Co., Ltd., Cheongwongun, Korea) &<}
o2 pH7} 6.6°] 2 W7tA FAste] 2529 0.1 N NaOH
mLE FAEQZE 3t ¥=9 pH Wsle F4tE S4 &
WS 458 FZ 10 g HAst] S7/5 100 mLell Td3HA
43 3 pH meter(MP 220, Mettler Toledo, Schwerzen-
bach, Switzerland)Z Z733}3
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4 TR E T2 4k WIMF kg T 25 g HE
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Table 1. Farinogram characteristics of wheat flour

LEEo] W ks SA vAe I 97

&o| Zrlsttta & A+AR e FARSIA T HHEA

2 808, AP T7} 112802 Yz
AR, AAZ(S)E E2T7) 3628, A7 20
ZT7F 1628 2ol #oF Aol7b A<
0.05). Hdie] RIFAA 127 T 3= (DS)= HET7}
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Amylograph £44

4 YEES FA7HE RT3 HubshA &S RS9
amylograph EA4& 243t A3}+= Table 29 2t} 53170
AlEe 2771 63.2°C, A8 F7F 624°CE 734 28 E
S A7 AT SENAI R 08°C WAL, A
LxE =T 2 AP 91.2°CE SYsA YEY 734
LEEo] JFS HAA ol FoFHA Folrt AT
(p<0.05). HA1HE = 2F7} 881 AU, A8 F7} 825 AU
2 EZF7F 56 AU EoF 1931 &) 7F AR THp<0.05).
Kim(13)2 AwAAdol] gt e He= 400~600

2l
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Table 2. Amylogram characteristics of wheat flour

Gelatinization ~ Maximum viscosity Maximum

Items temperature temperature viscosity
(°C) (°C) AU)Y

Control 63.2+0.3" 91.2+0.2° 881 +12°

Test 62.4+0.5" 91.24+0.4 825+8.4"

1)Arnylograph unit.

IValues are Mean = SD, n=3. *PMeans with the same letter in
column are not significantly different by duncan’s range test
(p<0.05).

Ttems WA (%) DT (min) S (min) DS (FU) DS™ (FU) FON
Control 65.5+0.27" 8.0+0.5 36.2+1.0° 5+0.4° 15+0.6 409+12.2°
Test 65.9+0.4 11.240.8 20.0+0.8° 1+0.02° 26+1.0° 352+8.6

WA: Water absorption, DT: Development time, S: Stability, DS™ Degree of softening (10 min after begin), DS™: Degree of softening
(ICC/12 min after max), FU: Farinograph unit. FQN: Farinograph quality number.
YValues are Mean+SD, n=3. **Means with the same letter in column are not significantly different by Duncan’s range test (p<0.05).
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Extensograph S44

3 HEES HUeh w53 HUbshA] ¢S WE9] ex-
tensograph 54 543 AZ+= Table 37 2t} 59
35 el = W F(area)d AL 45, 90, 135%9] 42+
A% A9 AP diZ2TEY 2 F2E FF I Aol
7F A3 (p<0.05), A1FAFLS 45, 90, 1354 2+ =73
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F7 AL AoH o2 AL FHAaE o YEbd At

N

rlo

wel =10, 494 01 2w AgAe A AFe e
o REge] 2 /77t A whRnd AnHge] Fo
H, B AN §3 2EZS A4S ADTI xTel

o rlo
r
é
B
rﬁ
tlo
nZL
N
NS
o
o
2
(Z
X
lo
@

43 598 3ol
extensographA EAe B3 7334 18} A4 (resistance) &

Ao 7S vl A1 (extensibility) & 439 oA
St = Aol aste AL B APy dAEI L

Table 3. Extensogram characteristics of wheat flour

Properties Time (min) Control Test
‘ 45 144+14%  1589+261"
Area (cm?) 90 151.6+4.5° 188.7+10.0
135 155.6+6.2° 198.7+4.8
Resistance 45 530+6.0° 755+12.0°
(BU) 90 760+8.4% 950+10.4
135 820+12.4° 970+20.6°
. 45 159+6.2° 156 +4.8
Fxtensibitty 9 156+46"  143+28"
135 161+4.6" 139+3.4°
45 3.33+0.2° 4.84+05
R/E" 90 4.87+0.4° 6.42+0.3°
135 5.09+0.2° 6.98+0.5

"Resistance/Extensibility.

MValues are Mean=£SD, n=3. *"Means with the same letter in
row are not significantly different by duncan’s range test (p<
0.05).
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Fig. 1. Changes of volume by yeast in wheat flour doughs.
[): Wheat flour dough without whey ferment, m: Wheat flour
dough with whey ferment.
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Fig. 2. Change of total titratable acidity in wheat flour doughs.
[: Wheat flour dough without whey ferment, m: Wheat flour
dough with whey ferment.
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Fig. 3. Changes of pH in wheat flour doughs.
(> Wheat flour dough without whey ferment, m: Wheat flour
dough with whey ferment.
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