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Rheological Characteristics of Wheat Flour Dough with Bifidobacterium sp.
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Abstract

In order to economically utilize dough with B. longum, B. infantis and B. brevis as a bread
improver, aerotolerance, a-galactosidase activity, organic acids, farinograph and extensograph of

dough were investigated.

In aerotolerance of Bifidobacterium sp., B. Jongum was highest among tested starters, followed
by B. infantis. The o-galactosidase activity was highest in the B. longum among tested starters. In
organic acids, the contents of lactic acid and acetic acid were the highest in the among tested
starters, followed by B. infantis. In farinograms of dough, water absorption and peak time were
highest in the B. brevis among tested dough. Extensogram showed that the area increased
remarkably in B. longum and B. infantis at 135min of fermentation. Extensibility and resistance to
extension of dough were highest in the B, infantis among the dough, followed B. longum.
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<Table 1> Composition of ingredients for dough
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<Table 2> Operation condition of HPLC analysis for organic acids

Instrument Gilson 305 system(U.S.A.)

Column Aminex ™HPX-$§7H(300mm x 7.8mm)
Detector Gilson 119UV detector (210nm)
Mobile phase 0.008N H,S04

Flow rate 0.6mi/min

Injection volume | 20w/

Column Temp. 65°C
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<Table 3> Aerotolerance of three Bifidobacterium sp.

Viable counts of Bifidobacterium | Aerotolerance
strain without air with air (% survival)
B. longum 2.55x 109 2.15x108 88.58
B. infantis 1.17x 10° 2.26x 107 81.10
B. brevis 1.69%x10° | 220106 68.73
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<Fig. 1> The a-galactosidase activities on the different
types of starter cultures
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<Table 4> Effects of the different types of starter cultures on the organic acid contents of dough
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<Table 5> Farinograph of data wheat flour with B. fongum, B. infantis and B. brevis
" Kinds of Dough | Valorimeter value(v/v) | Water absorption(%) | - Peak time

Control 69+0.14 66.51+0.04 6.6£0.15 43.0+0.07 10+0.13

B. longum 62+0.08 61.8+006 55+021 40.1+0.13 5+£0.04

B. infantis 65+0.07 66.9+0.07 6.0+0.16 415+0.09 10+0.08

B. brevis 701000 1 66.7+002 6.710.13 42.0+0.04 54007
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<Table 6> Extensograph of wheat flour with B. longum, B. infantis and B. brevis

Area(cn®) Extensibility Re.sistance to Mflximum Ratio Figure
B.U) extention(Rs) (B.U.) Resistance(R) R/E)
450290 | 135 | 45 90 135 | 45 90 135 | 45 90 135 | 45 90 135
Control | 158023 | 198+0.03|167+0.13|206+0.0420.32:002|17.5+0.05| 3100.12 | 405£0.14| 470+0.05 | 565004 | 720+0.01 | 795£0.11 | 15.6:£0.06{20.0+0.08/26.9+0.12
B. longum |144+0.16]169+0.11|203+0.07|194+0.07|18.1+0.11{18.4+0.11{30020.11 | 4050.11| 4752001 | 580£0.11] 730-£0.00 | 800+0.12{15.5£0.07| 224 +0.09|25.8£0.09
B. infantis |191£0.09 |207+0.09| 221£0.21|23.1£0.09(19.5+0.06(19.0+0.09( 305+£0.16 | 425+0.09 | 465+0.00 | 605 £0.09 | 815+0.03 | 885+£0.15|13.2+0.06|21.7£006|26.1+0.15
B. brevis |16710.14(199+00811781005]20.1£0.11|19.6+0.14]17.34+0.15|315+0.17| 420007 | 495+:0.05 | 660+0.03 | 750£0.04 | 770+0.13|15.7£0.09|214£0.08| 269 0.1
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