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Improvement of Bread-making Quality by the Addition of Betaine
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The functionality of betaine has recently become clearer. The influence of betaine on bread-making quality was
examined in order to evaluate the utility of betaine in general processed foods. Breads with added betaine were
produced using two methods: adding betaine before dough mixing (positive control group), or adding during dough
mixing (late addition group). These breads were compared with normal bread (negative control group). The results
indicated that the gassing characteristics and gas retention of the positive control group significantly decreased
compared to that of the negative control group (» <0.05). The positive control group showed lower specific loaf
volume (»<0.05) and increased hardness of the crumbs (p<0.05) and these characteristics affected the texture upon
sensory evaluation. The late addition group showed improved specific loaf volume and hardness of the crumbs.
Therefore, delaying the time of addition of betaine improves the bread-making quality of breads containing betaine.
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Table 1 Procedure of bread making for dough method

Process Condition

Mixing Before adding shortening,
low speed 4 min, medium speed 1 min
After adding shortening,

low speed 5 min, medium speed 2.5 min

First fermentation 30T, RH75%, 60 min

Punch Dough folding

Second fermentation 30C, RH75%, 30 min

Dividing, rounding Pullman bread ; 230 g,
one-loaf bread ; 100 g

Hand rounding

Bench time 30T, 20 min

Sheeting and molding First sheeting clearance :
Pullman ; 0.80 cm, one-loaf ; 0.79 cm
Second sheeting clearance :
Pullman ; 0.40 cm, one-loaf ; 0.47 cm

38C, RH85%

Pullman ; 200C, 16 min,
one-loaf ; 200C, 35 min

Proofing

Baking
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Fig. 1 Proofing time in bread-making and gassing power of dough added betaine

(a) proofing time in bread-making added betaine; (b) gassing power of dough added betaine. Closed circle (@) showed 0%
betaine (control), open diamond () showed 1% betaine, closed triangle (A) showed 2.5% betaine, and open square ((J) showed
5% betaine. Values are expressed as means=SD. Means with the same letters are not significantly different at »<<0.05.
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Fig. 2 Specific loaf volume and hardness of crumb part of one-loaf bread added betaine

(a) specific loaf volume of one-loaf bread added betaine; (b) hardness of crumb part of one-loaf bread added betaine.
Values are expressed as means=SD. Means with the same letters are not significantly different at »<<0.05.
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Fig. 3 Gassing power and gas retention of dough different in addition timing of betaine

(a) gassing power of dough different in addition timing of betaine; (b) gas retention of dough different in addition timing of
betaine. Closed circle (@). open square (L), and open triangle (/) showed negative control, positive control and late addition

group. Values are expressed as means=SD. Means with the same letters are not significantly different at »<0.05.

Fig. 4 Photographs of three

types of one-loaf breads

(a) Negative control; (b) Positive control; (c) Late addition.
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Fig.5 Specific loaf volume and hardness of crumb part of one-loaf breads different in addition timing of betaine

(a) specific loaf volume of one-loaf breads; (b) hardness of crumb part of one-loaf breads. Values are expressed as means=+=SD.

Means with the same letters are not significantly different at p
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Fig. 6 Scanning electron micrographs of Pullman breadsdifferent in addition timing of betaine

Upper micrographs (a, b, ¢) are the crumb part of Pullman breads, and are magnified 750 X (scale bar : 20 um).
Lower micrographs (d, e, f) are the crust part of Pullman breads, and magnified 40 X (scale bar : 500 um).
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Fig. 7 Hardness of Pullman breads different in addition timing of betaine

(a) hardness of crumb part of Pullman breads different in addition timing of betaine; (b) hardness of crust part of
Pullman breads different in addition timing of betaine. Values are expressed as means=SD. Means with the same

letters are not significantly different at »<<0.05.
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Fig. 8 Sensory evaluation score of Pullman breads different in addition timing of betaine

(a) sensory evaluation of crumb part of Pullman breads; (b) sensory evaluation of crust part of Pullman breads. Open square
(), closed square ((__]) and gray colored square () showed negative control, positive control and late addition
group. Values are expressed as means=®=SD. Means with the same letters are not significantly different at »<0.05.
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L, B8 HEAVRIRICSEE S 7z (Fig 3a, Fig 3b).
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WTHAFERR T ARFEOBR T2 HE L TEBH, FFi
HARFFIEOR T B IER OB T L T b EHELL
TWwbY FEBIZ, NF AV ERFMLZ N EdE v
INBIE S BT 2L, RYT47arha—uBIV
URXOWERIIAT T+ 73y ba— VI LTHELS
(p<0.05) &K F L7z (Fig.ba) %, BXIEFRY 74 7a >
PO = WIZHERTHEEIZ (p<005) BEMLTHBY, Ed)
AOHNT. ZORO T ASER L IWERB L OF AR
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09218) MERH LNz, Fio, 7T LDOWEDL, AHT AT
Iy =) L THEEIIC (p<005) ¥inL 72 (Fig 5b)
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FEDENIZ L L o TRBIKICEEE S, BEOKVY 7
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LRBe b2 5 LRI EN, MEEETTE SIS Z
EDHERR S 7.

FHAERE S OE VI, AIE S DY HEIC D82 RITL
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7T ARNDBRRML %Y, YESRIBICEESINTEHT
FA4Tay ba—iciiowns: (Fig 7a, Fig 7b). EREEE
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EEHONL T EPRER SN,
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W74 73y ba—)ERAEFORERERT (Fig 2a) 2
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LUENHIHFTE 5.
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