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Quality Characteristics of Pan Bread with Spirulina Powder
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Abstract

This study was conducted to investigate the quality characteristics of bread prepared with spirulina powder (0, 0.4, 0.8, and
1.2%). The volume and specific volume of bread decreased with increasing spirulina powder content. The pH of the bread with
1.2% spirulina powder was the highest. Content of phycocyanin increased with addition of spirulina powder. For color values,
increasing spirulina powder content resulted in decreased lightness, redness, and yellowness in the crust. Amylogram showed that
spirulina addition increased initial gelatinization temperature, decreased breakdown, and lowered the setback and consistency,
which prevented retrogradation. Moreover, the hardness of spirulina bread decreased as spirulina addition increased. Further,
springiness, cohesiveness, gumminess, chewiness. and resilience of bread with 0.8% spirulina powder were the lowest. Sensory
results showed that the scores of overall preference and buying intention in the bread with 0.8% spirulina were the highest among

the control and other groups.
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Table 1. Formulas of spirulina added bread preparation

(unit : g)
Spirulina powder content(%)
Ingredients

0 0.4 0.8 1.2
Wheat flour 240 239 238 237
Spirulina powder 0 1 2 3
Salt 4 4 4 4
Sugar 14 14 14 14
Butter 48 48 48 48
Yeast food(s-500)" 2.5 2.5 2.5 2.5
Yeast 95 95 9.5 9.5
Water 96 96 96 96
Egg 48 48 48 48
Powdered milk 7 7 7 7

Y Yeast food : nutrient of yeast, dough conditioners.

HoMA o} RATHEEEE

gk, 25CoA] 3083t W5t FEHS HAE ol ARSI
t}. pH meter(Orion 420A, Orion Research Inc, USA)E ©]-&
ste] 33] wHE Akt

3) mZAlotd A £F
2110 gofl 74 100 mLE 90| 137} blending A1A 154]
ZF wdE & A4 E2] (3,000 rpm 10 min. 47C)31, F5A S
F3| A filter paperdl] AE F, spectrophotometer(Model 80-
2088-64, Pharmacia Biotech Co., England)Z AF8-31] 620 nm,
652 nmellA FF=0] o g ofgje] Aol ofa ALkste]
2 th(Shim EK 2008).

C-phycocyanin(mg/mL)=[A620 —0.474(A652)]/5.34
Allophycocyanin(mg/mL)=[A652 —0.208(A620)]/5.09

=
= o

2

4) M

e Aol crust FE= BA7IR FA v F 5 g
s Eg]t]4ol A 2}A|(Digital color measuring/difference cacu-
lation meter, Model ND-1001 DP, Nippon Denshoku Co. LTD.,
Japan)E ©]-8-3}] Hunter LE(H ), agh(BA A L), bik(EHA
©) 9 ABRAAAS) S 48] W S ele] 2 AwE
o2 Vehfgick o] we] FFAML Lk 9046, agk 0.13, b
2 3.3691 calibration plateE® EFo 2 ARSI TH

|-I'I

5) Amylograph &%

Wrle] 33} M= Wsl= Visco-amylograph(801360, Bra-
bender, Germany)S AF8-3l] AACC method 22-10 H(AA
CC 1983)°l ufg} Stk A8 65 g& & 450 mLol| &
271 FEl S 25Tl 95T7HA] 1.5C/ming] $E2 5
2 Azl F 95TCoAlA 1587 fA1A1712, YAl 1.5C/min<]
252 50T7HA] Wz T 15E7F §xA)7)HA E8)
Al 2, Hu A, Hu e A9 &%, 53 AL, setback

3 ssck

2l consistency 5=

¢

6) Altto| 24

BT 542 Gotrr] S8 29| crumb 2
= Z/‘}H ZKIx1x1 cm)e. 2 Z-547] 3} Texture analy-
zerE AHESl] S5 Probe s 23] AE5H 02 ERS
o QojAle F-AIRF FAHCRREH Al AP, L &
2 W Bolgo 43 uhE ZHsle] HAEHS o] &5tT)
ol probe:= Z74°] 25 mm<] compress1on plate$131, force thre-

! test speedi= 5.0 m/s
Y% AE e

shold+= 20 g, pre-test, post-test, speed
2 st = A MEE 10%E

skt



21(1): 31~37 (2011)

[e]
7] Aol =3 A AABI T 7120l ek e
T ] e tiEH) 308 e R 7t Ee A

-

71, Bt 22, ZARkERl 71k thel A 7] AR 7

E}

Q191 gl thate] 07 AEow Brish

8) SAHIH

23 Re W7k Ae] Age 38 o) wkEsigon, A
g A, dglolele] A RS SPSS(Statistical Package for So-
cial Sciences, SPSS Inc., Chicago IL, USA) software package
ZRI9S o] &3t WP FFAAE TN, &
2F EA(ANOVA)E AAlste] frelde] $hE 75 Duncan
9] t}=1H 91737 (Duncan's multiple range test) &2 Al & 7o

FelAHE AEsah
2B T

1. Ao fu

29 Felu A dejate] Az 2~0]Feut Ao
9] WSh= Table 29} 2tk 2972y A7t 2o Hal=
A7bgo] TV E Aadte A4S HAa, HEAE &~
2"(Chung er al 2002)2 7ol @5 ¥]&4 L Ao
e AEds vty sttt vhdo| Fuf e 3
gk 2] W|gAe FH7b] vlE) SUbskithal Bal
(Bae et al 2003)3}e] 2w HrlEl= A Fo w2t F37}
Al o s AzEnh

Table 2. Volume of spirulina added breads

Spirulina powder content(%)

0 0.4 0.8 1.2

Loaf volume(cc) 730 720 690 550
Specific volume(cc/g) 3.419 3.368 3313 2.633
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Table 3. pH of spirulina added breads

Spirulina powder content(%)

0 0.4 0.8 1.2

pH  5.75:001°"  5.77+0.01°  5.79£0.01°  5.84+0.01°

" Means in the same row with different letters are significantly
different at p<0.05 by Duncan's multiple range test.
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Fig. 1. Phycocyanin of spirulina added breads.
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Table 4. Color for crust of spirulina added breads

Spirulina powder content(%)

0 0.4 0.8 1.2

Lightness  62.44+0.13") 51.16£0.19° 47.55+0.05° 42.33+0.40"
Redness  11.13£0.07"  8.75+0.05° 7.7740.17° 6.35+0.10°
Yellowness 24.06£0.04*  22.00+0.02° 20.64+0.11° 19.16+0.10

" Means in the same row with different letters are significantly
different at p<0.05 by Duncan's multiple range test.
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Table S. Brabender amylograph characteristics of flour
with different spirulina concentration

Spirulina powder content(%o)

0 0.4 0.8 1.2

Initial pasting temp(C) 595 625 63 64
Peak viscosity(B.U.) 680 680 600 580
Temp at peak viscosity(C) 94 91 90 89.5
Viscosity at 95C(B.U.) 540 500 460 460
95C, 15 min(B.U.) 500 460 440 420
Viscosity at 50C(B.U.) 1050 980 900 860
Breakdown"(B.U.) 140 180 140 120
Set back”(B.U.) 370 300 300 280
Consistency”(B.U.) 510 480 440 400

" Breakdown = Peak viscosity - Viscosity at 95C.
% Setback = Viscosity at 50°C - Peak viscosity.
? Consistency = Viscosity at 50°C - Viscosity at 95C.
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Table 6. Texture of spirulina added breads

A7reh Aol F4d 54 35

Spirulina powder content(%)

0 0.8 12
Hardness(g) 131.2+0.84"" 123.5+0.55" 116.9+1.11° 104.5+2.84°
Springiness 1.1240.17* 1.02+0.06" 0.80+0.25° 0.99:£0.02%
Cohesiveness 0.74+0.01* 0.67+0.05" 0.57+0.06° 0.69+0.03"
Gumminess 97.35+1.18" 82.3145.84" 66.68+6.85° 71.66+2.46°
Chewiness 109.2+17.49° 83.53+5.44 54.75+20.65° 70.95+2.6™
Resilience 0.27+0.01° 0.24+0.03" 0.19+0.03" 0.24+0.02"

) Means in the same row with different letters are significantly different at p<0.05 by Duncan's multiple range test.

Table 7. Sensory characteristics of spirulina added breads

Aol gt 715 e= 277 724, 2972 04% M7
7F 677, 23T 0.8% H7H) 727, 29 Fev 1.2%
HA7FT7F 6.0 0.2tz frel A )l Aol 7t glglet. At
Al ol thgt 71 s== 2Tt 6.8%, 29 FEH 04%
A7V 637, 22972 0.8% W77t 643, 2297
U 1.2% A77F 614 o2 Hepllh thaTtel vlal 1.2%

Spirulina powder content(%)

Sensory characteristics

0 04 0.8 12
Color 7.240.8° 6.7+0.9° 7.2+0.9% 6.0+0.9°
Odor 6.8+0.8" 6.3+1.1° 6.4+1.2° 6.1+1.6"
Taste 7.1+1.0° 6.4+1.4° 73414 6.3+1.3"

Preference " X b .
Texture 6.6+1.1 6.8+0.9 6.6+1.1 6.0+1.4
Overall-preference 7.340.7" 6.6+1.0° 6.9+0.8° 6.1+1.0°
Buying intention 7.2+1.1° 6.1+0.9" 6.6+1.3% 5.8+1.3°
Volume 6.3+1.3" 7.1+1.1° 6.4+1.7" 6.4+0.9"
Air cell size 6.4+1.0° 7.141.1° 5.541.7° 6.0+0.9"
Bread color 4.5£1.9° 54405 6.4+0.7° 7.6+1.0°
Spirulina flavor 1.5+1.5° 4.342.0° 5.1£1.6" 5.1+1.4°
Toasty 6.6+1.1° 6.9+1.1° 5.942.0° 6.2+1.2°

Intensity Yeast flavor 4.7+2.1° 4242.1° 4.6+1.7° 4.0+1.4"
Spirulina taste 1.6+1.5° 33+1.4° 5.1+2.0° 57+1.1°
Yest taste 3.5+1.3° 2.8+1.5° 42+1.6" 4.0£1.7°
Toasty taste 6.4+1.0° 5.9+1.1° 6.3+1.3° 5.8+0.8°
Springness 5.6+0.8 6.5+1.9% 57+1.9% 6.9+0.9°
Softness 5.9+1.0" 5.8+1.3% 5.1+1.6° 6.7+1.8"

" Means in the same row with different letters are significantly different at p<0.05 by Duncan's multiple range test.
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