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Quality Characteristics of Bread added with Beet Powder

Eun-Jin Lee' and Hyoung-Woog '

'Dept. of Culinary Science and Food Service Management, Graduate School of Sejong University, Seoul 05006, Korea
Dept. of Hotel Culinary Arts and Bakery, Shinsung University, Danggin 31801, Korea

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.

Key words: Beet, beet powder, pH, fermentation time, sensory evaluation

M B &3} voluh 94 3 AAe] S BHOR she Aol F

e T esddle A ARE Arlel] 71edE

FEivere] Alv AlRlE A A wEke] FHeR IF Ro3 AFEC] FHE o] T AUtiLee MH er al 2010).
gk 7est qgste A% Odd 715 A4S AR Al A2 HAAF U v|AEY] 27 S I 34

I Al A At &de] APEof e ArkLee GW 2] Mo gk Abgo] FA} AE AL glow, old u}
et al 2010). =3 25 F7ol whE AAEES] I vE A AP R A A& Ak st #ilo] EolA| 3
o] v Ay LR g A Agke] kA stet AFsrt Hel ThLee JJ & Rhim JW 2001).

a}

o)
A

upe} 21 gl A W] 4n|7}F F7bskal 9o (Han GP et B E(Beta vulgaris L.)E ™ o}l53HChenopodiaceae)e]
al 2004), AoHRIS] 217l thek Falo] oA IHA AA W sjatolER f FRUF Ao, vlwA Auirt Ha, E
o QI AALNES 2ASE /1Y B AL T AAR A48T 5 o] Aol AE Aol 417 Aare
A& Boli 9lth(Yeom KH er al 2010). Z+72] A2, A o)A ER n|Znl AR Fylolwdldw Aikslm glom,
W ¥ A7E0] BT M FAR B AR o feldell i ZAES AFEAA DF YECHKim S)
TCor'r'esponding author : Hyoung-Woog Ju, Tel: +82-41-350-1467 2009). 9= B BE FHelAe 2 i]i]-}\]q}l?—a e

' T ’ = o] g2 em, yololl, A1, A, A, HIE A, HIER]

E-mail: woogl04@shinsung.ac.kr


https://crossmark.crossref.org/dialog/?doi=10.17495/easdl.2016.2.26.1.55&domain=easdl.org&uri_scheme=http:&cm_version=v1.5

56 °]

rlo

Ll

C, <, 7h=H, G4t dEE 5 A nuldz vjglo] &
o] g-4xo] AUTKKim BS ef al 2010). H|ES] FQ F%o =
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3}, ¥H] 5ol E347}F Yt Hong SS er al 2000). B EZ} 7H4
A 401 betalaine 24 2] betacyanin} 219] betaxan-
thin® 2 TA¥o] 1o, betacyaninS 2] A F}Atslo]] glof
7323 ksl gvtel LDL AkshE Aslete 78 Heltt
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10A°] AN (AACC 1995a) 0= A|Z=38kS1 et W=
e W 5ol A2 ARE b AS o8] 24 A2
T E3sted AgsiTh ri S AL BRE AlSE
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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.

4 1 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° 45240.02®  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"  5.32+0.02"  6.12+0.02° 6.97+0.02 7.23+0.02 7.15+0.02
B4 3.82+0.00° 3.9840.00° 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.

H E 7125 A7igh 2 w3} A& pH %4 4
ZH= Table 39 YERAITE Lubd o2 A viso] 71 &
&3k Wh=o] pHE 5.0~5.52 4 9Jovi(Jang HR et al
2008; Lee SY et al 2006), HIE 2S5 H7et 2w =
pH7F Tha A YeRgTh ti27 Wh59] pHE 5.682 =%
Hlom, BlE o] HIFA] wh5o] pHE 5.70~5.85%
o|F o FrleIth Awe] pHe a7} 5.6022 71
wokm, HE B3-S 2%, 4%, 6%S A7 Ade 2t
5.61, 5.83, 5.942 JEISITE A F Hdst Ao £4
A(Im JG et al 2003)2] AFNM T H7lko] Z71e42
=9 pHe S716t] & Ade] Azpe} 5d3t ek

ATk A A] AREE] = o] 2EL] vh HAYH L 25 pH, &
& T, BA] A4 Tl ds WA HH, o|~Eo] g

Hk==o] pHoll 9] 3le] #-$-ETtHChoe NJ e al 1999).
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7Vt ArrESE Fule Aol o, A3Eit] o4
ol zfol= gldth v &AL B27} 8.02& 7 Aka, Bt
82002 71 Zlot tia7et Aflwytel] #2141l Aol
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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
and beet powder

CON B2 B4 B6
L 81.09£0.06° 68.65£0.06° 61.17£0.06"  56.30+0.05"
a  —257£1.57° 442+0.05°  7.37x0.00°  11.23+0.07°
b 17.2240.10° 27.75£0.05°  27.82+0.05°  26.75+0.01°

*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.

stolx] o] £9IA] = AgS B on, A5t folHQ A
o] YeRfQlth o] A¥= HIE A A7 F4(Kim MJ et
al 2015)¢} 22 235 HoFAom, agte] A% 77}
—257% 7P WSk, v E 7hRe] Hrbeko] IS agh
o] 442~11.232.2 molxlow A|87te] §9AQ AolE
YeERATE ol AAE Yehll= A+ 23t= HE 235
H7Vek F7)(Park KB er al 2015), M| EETS 713 Ale
(Cho T & Choi MY 2010), H]E B2 3 7}3+ m)38(Seo EO
& Ko SH 2014)7} fAFe A2E HolF e s
ERE bk 277} 17.222 71 wka, v E 7o) A
7ol SUMEFE molAE s B, 194Q1 Aol

= silev HIEX S H7F 5°(Kim MJ er al 2015)9F 22

2 nojFglom, ArkERhe e B Aow
Hues} go] ME shRe Brlde] ZHE4S 3
A UERT] olgigt Ai= BIEZ} 7 daA
betalain> 221 9] betacyanin®} 244 2] betaxanthinol] 791
sk Z o2 Alg |, HIE 5 H71gE vjoA] HojE
A3} FA3E A9S HolFQ)th(Seo EO & Ko SH 2014).

Brood oz

5 ZsAAt
HIE 7}39] 7l 2 2o #ahgAils 54 2o
AALS) 7135 AALE o] AAske] on, Table 59 Table

6ol LFERASTH

k!

1) S4Xto|HAt

H|E 7}7e] H7ligol| up2 Aol Sy} 71242 o
ZT77} 1.60, 2.80, B27} 3.20, 3.80, B47} 4.80, 5.80, B6°]
6403} 7.000. 2 YeEh} tizrt 71 Ao, HE 73
o] Hrtge] TS S fAAE Hajeon, A
WA o 2 {o] Al AtolE YEhlSIt 7139 A7+ tix
T} B27F 53 4.0022 VERE o™, B47} 4.20, B6°]
24022 JERGT B47} 71 7] 2ol o, UL Uz
T-oF A@Tgbe] Fol ARl Apol= YERA] ekttt A
& x=77) 420202 7P A3skla, B27F 4.00, B6©]
3.20, B6©] 2.000.2 B|EV}RL] Hrylgko] 271842 An
AL sy @A tl217) 5.00, B27} 4.40, B47}
4.00, B6°] 3.000.2 217} 713 g Ho|glon, A

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.
B4 : 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 3.60:0.05° 4.00+0.00° 5.40+0.11° 3.00+0.10° 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.
B2 : 2% beet powder, 98% strong flour.
B4 : 4% beet powder, 96% strong flour.
B6 : 6% beet powder, 94% strong flour.
o M= B27t €A o = yEhith £33 thET71 4.20, Foiz|a1 AR HIES &8t 2lwho)] A3t A= A o]
B27} 4.40, B47} 4.00, B6©| 2.80°.% B27} 7 5351t Fo2|A] 1 lo] HE Bd-S HUIek o] A 7|
A7) 27 48022 71 A velgen, Al &5 ol uA HE BS AU UiY] 2%, 4%, 6%S 3
717} B27} 4.40, B47} 3.60, B6°] 1.600.2 29l o]S 713t H|E Fub "yl g2 Ao £7 EXS 283 A
HojFelon, HEVIRe] Hrleo] Wold4E A7)} & = o 2
oAl e & F Ao, oA 2ol & Ko T e &S H|E 7179] HUbeko] 7S 2o H]
Fh= B E 71HFe] HUbe] 7 B B6o] 27 64002 A AsH o, W= Aue] pHE H|EVFFe] 3 7lEol
7P st en, ARk o g fo]Al xtolE H T T/ E fojdom FUeAth BIEZFRe HIbEo)
Vs Ao Hule s, ve8e 718k
2) 7|25 AAt o A3t §AQl Aol YERER] 23t A x sl
2wko] o] F-o ) 277} 4.00, B27} 5.12, B47} 4.00, B6©] = HE 7179 Hrteko] S71H8rS Lake HolA| o, aghdt
22002 B27} 71 ko, Beo| 7 WA HrkEQm,  baE mobdlom, AlEztel] oA Ql AtelE yERfISITh

27(4.00)9}F B4(4.00)= F92Q1 2to]E HolA] eI
ZAZFe 277} 4.20, B27} 4.60, B47} 4.80, B6°] 1.60°-
2 B47} 7P ko, tgiz219) B2 #2949l Aol 7t ¢l
Ao dAAoZ= FolAQl AfolE HoAFUTh

S0l 277} 3.60, B2E 4.00, B47} 5.40, B6°] 3.002
2 F7}go] B Beol 7Y Fuvl wkd Aoz el
om, folHQl zfo]E HolFRch uhE B47} 5.80°.2 71
£9%31, B6°| 24002 717 glo] "oz = Ao Yo
o, HET7F 42002 YR} fo 41 Afol& B3k A
Al 713 %= JA| B47} 5.8002 7P E9kon, I the-o
2 B27} 5.40, 771 4.20, B6©] 3.209] 42 VEb::
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