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ABSTRACT

As interest in health has recently increased, many researchers have investigated the utilization of functional foods by
confectioneries and bakeries. However, research on loaf bread containing beets has not been conducted. To investigate the
optimal ratio of beet in loaf bread containing beet powder, characteristics of loaf bread according to 2%(B2), 4%(B4), and
6%(B6) beet powder per wheat flour were examined. The experimental results were as follows. Fermentation rate was reduced
as content of beet powder increased compared with the control, whereas pH levels of dough and loaf bread significantly
increased as content of beet powder increased. As content of beet powder increased, volume of loaf bread decreased, whereas
specific volume increased. There was no significant difference in volume of loaf bread between the samples. As far as color
changes are concerned, as content of beet powder increased, L value decreased, whereas a and b values increased with
significant differences between the samples. Characteristics were examined by sensory evaluation of loaf bread containing beet
powder. Color of inner texture and peel color of loaf bread significantly increased as content of beet powder increased. Size
of air pores was largest in B4, and there was no significant difference in the uniformity of loaf bread between the control
and experiment groups. As content of beet powder increased, rigidity of bread was reduced. Control showed the highest
elasticity, whereas moisture level was highest in B2 with no significant differences between the samples. The flavor of beet
was stronger as content of beet powder increased. In the preference test, B4 showed the highest preference scores for texture,
flavor, taste, and overall likeness but not appearance. The experimental results showed that B4 among all control and
experimental groups had the most suitable baking characteristics and an optimum content of beet powder. Therefore, B4 can
be considered as the most appropriate for making loaf bread containing 4% beet powder in terms of physical and sensory
characteristics. This is a new product that satisfies overall sensory preferences and has improved functionality.
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Table 1. Formula for bread with strong wheat flour and

beet powder (8

Ingredients CON B2 B4 B6
Strong flour 1,500 1,470 1,440 1,410
Beet powder 0 30 60 90
Water 900 900 900 900
Sugar 120 120 120 120
Fresh yeast 45 45 45 45
Margarine 45 45 45 45
Bread improver 22.5 22.5 22.5 22.5
Salt 22.5 225 22.5 22.5
Non-fat dry milk 30 30 30 30

CON : 0% beet powder, 100% strong flour.
B2 : 2% beet powder, 98% strong flour.
B4 : 4% beet powder, 96% strong flour.
B6 : 6% beet powder, 94% strong flour.
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Table 2. Change in bread volume with strong wheat flour and beet powder during fermentation

Fermentation time(min)

0 15 30 45 60 75 90 105

CON  3.93+0.08 4.15+0.05° 452+0.02"  537+0.02®  6.18+0.02° 6.92£0.01™  7.28+0.03  7.62+0.03°
B2 3.80£0.00°  3.90+0.01° 450+£0.02"  532+0.02®  6.12+0.02° 6.97+0.02 7.23+0.02 7.15+0.02%
B4 3.82+0.00° 3.98+0.00° 4.27+0.02° 5.1520.00°" 5.95+0.02° 6.68+0.02 7.03+0.02 7.07+0.02°
B6 3.85:0.01°  4.03£0.00°  4.76x0.00° 5.5240.01° 6.63£0.01° 7.00£0.01 7.3240.02 7.43+0.03%

NS Not significant.

** Means denoted in a column by the same letter are not significantly different(p<0.05).
CON : 0% beet powder, 100% strong flour.

B2 : 2% beet powder, 98% strong flour.

B4 : 4% beet powder, 96% strong flour.

B6 : 6% beet powder, 94% strong flour.
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Table 3. pH and volume, specific volume of the bread dough and bread with flour and beet powder

CON B2 B4 B6
Dough pH 5.68+0.00™ 5.70+0.01° 5.73+0.00™ 5.85+0.02°
Bread pH 5.60+0.02° 5.61£0.01° 5.83+0.00° 5.94+0.00°
Volume (mL) 1,826.66+0.01™° 1,768.33+0.05 1,760.00£0.05 1,733.33+0.08
Specific volume (mL) 8.03+0.06™ 8.02+0.10 8.07+0.09 8.20+0.12

NS Not significant.

*4 Means denoted in a row by the same letter are not significantly different(p<0.05).
CON : 0% beet powder, 100% strong flour.

B2 : 2% beet powder, 98% strong flour.

B4 : 4% beet powder, 96% strong flour.

B6 : 6% beet powder, 94% strong flour.
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Table 4. Color value for the bread with strong wheat flour AAE HolFlon, Hrtdaes v g slew A
and beet powder Zvet), AT o) o] B E 7159 Hylgo] ZU s 3
CON B2 B4 B6 At =7 Yepstt) ol g dvbe v e 7R dd

Q1 betalain> 228 9] betacyanin®} 2H412] betaxanthinl] 7]<1

L 81.0940.06° 68.65+0.06° 61.17+0.06°  56.30+0.05
e AC R AMEEHM, HIE 245 H7RgE A dA] HofE

—25741.57" 4424005  7.37£0.00°  11.23+0.07 _
‘ A fAgE A7 BHol 3¢ th(Seo EO & Ko SH 2014).

b 17.2240.10° 27.75£0.05°  27.82+0.05°  26.75+0.01°

o

*4 Means denoted in a row by the same letter are not significantly 5. ms=AA}L
diferent(p=0.03) HIE ZhRe] A7kl whE Ao BsiAke 54 Aol
CON : 0% beet powder, 100% strong flour.
2l al A A1 o
B2 : 2% beet powder, 98% strong flour. At 712t ZARR el AAJEESI S, Table 59% Table
B4 : 4% beet powder, 96% strong flour. 6l JERH ST
B6 : 6% beet powder, 94% strong flour.

1) S4%to|HAL
Robd AT AL whon, ARl R A vlE sbeel Aohael whe Auel £33 4L o)
o]& YERYRITE o] Az HIE A A7 %ﬂKim MIet  Z37} 1.60, 2.80, B27} 3.20, 3.80, B47} 4.80, 5.80, B6°]
al 2015)9F 2-& AIAE HAF oM, agke] A 277 6407 7.002.2 JeERY 217} 718 Aslla, HE 715
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o] 442~11.232.2 Eolxlom, Algzle] fo]HQl AolE wmzoz go|Hol ol YeEL) 717 AVE Uz
YeRRIth ol AaE el A+ A7 HE 238 o) B27F 295 4.000.2 JEREC T, B47} 4.20, B6©]
A7}gk F7)(Park KB er al 2015), B]ERLS H7lek Ag 24002 JEREA B47} 7Y 7)) Fom, dUAdLe Uz
(Cho T & Choi MY 2010), H]E 28 718 W{#A(Seo EO 9} A& 7bo]| g-o]7 9l 2Jo|= JeRIR] it} A A
& Ko SH 20147} A3 A5 HAFQh s o Uzt 42002 71 AwEa, B27F 4.00, B6©)
EME b3k 2771 17.228 7P @k, BlE 71 3 3.20, B6°] 2.00°.2 H|E7}Fo] #Hrleko] Z71842 Aq
7ol S7VETE Folxe e B, F9AQI Ato] e stk '@Ed-e dl&7) 5.00, B27} 4.40, B47}
= sgey v EAT A7t I45(Kim MJ et al 2015)2} 22 4.00, B6°] 3.002.2 thx77} 714 g Ao|glon, AdT-

Table 5. Sensory evaluation for the difference test of breads with beet powder

CON B2 B4 B6 F-value
Crumb color 1.60:£0.13° 3.20+0.10° 4.80:£0.08° 6.40+0.08¢ 18.963"
Crust color 2.80+0.16 3.80+0.13° 5.80+0.01° 7.00+0.00° 15.696™
Grain size 4.00+0.07° 4.00+0.07° 4.20+0.08° 2.40+0.05° 7.033"
Uniformity 4.40+0.05™ 4.40+0.08 4.20+0.08 3.80+0.13 0.457

Firmness 4.20+0.04° 4.00:£0.00° 3.20+0.08° 2.00+0.14° 6.874"
Springiness 5.00+0.07° 4.40+0.05° 4.00+£0.07° 3.00+0.12° 5.048"

Moistness 4.20+0.08° 4.40+0.06° 4.00+0.05% 2.80+0.14° 2.793N

Volume 4.80:£0.10° 4.40+0.08° 3.60+0.08" 1.60+0.08° 11.259"
Beet flavor 1.00:£0.00° 2.80:0.04° 4.20:+0.08° 6.40+0.08¢ 61.176™

NS Not significant.
** Means denoted in a row by the same letter are not significantly different(p<0.05).
CON : 0% beet powder, 100% strong flour.
B2 : 2% beet powder, 98% strong flour.
4 : 4% beet powder, 96% strong flour.
B6 : 6% beet powder, 94% strong flour.
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Table 6. Sensory evaluation for the preference test of breads with beet powder

CON B2 B4 B6 F-value

Appearance 4.00+0.00° 4.20+0.04° 4.00£0.07° 2.20+0.13° 7.333"

Texture 4.20+0.04° 4.60+0.05° 4.80+0.13° 1.60+0.08" 14.756™

Flavor 3.600.05° 4.00+0.00° 5.40£0.11° 3.000.10° 8.000”

Taste 4.20+0.10° 4.40+0.05° 5.80+0.10° 2.40+0.05° 12.978"

Overall acceptance 4.20+0.10® 5.40:0.08" 5.80:£0.08° 3.20+0.08° 8.216"

*° Means denoted in a row by the same letter are not significantly different(p<0.05).
CON : 0% beet powder, 100% strong flour.
2 : 2% beet powder, 98% strong flour.
B4 : 4% beet powder, 96% strong flour.
B6 : 6% beet powder, 94% strong flour.
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