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Quality Characteristics of White Bread with Arrowroot Powder

Gyusang Han', Seong-Yun Hwang’ and Sujung Rho™'

'Dept. of Global Korean Culinary Arts, Woosong University, Daejeon 300-718, Korea
Dept. of Food Biotechnology, Hankyong National University, Ansung 456-749, Korea
*Dept. of Hotel Culinary, Daekyeung, College, Kyungsan 712-719, Korea

ABSTRACT

The objective of this study was to investigate the effects and availability of arrowroot powder in making white bread. The
characteristics of pasting, farinogram and alveogram of the dough containing arrowroot powder were analyzed. Further, the
physicochemical properties of white bread were analyzed by different mixing ratios (0, 3, 5 and 7%) of amrowroot powder
during storage periods. When 7% of amrowroot powder was added, the initial pasting temperature of the dough by using a
RVA (rapid visco analyzer) was significantly increased. Peak viscosity, holding strength, break down, final viscosity and set
back were decreased by increasing added arrowroot powder. With the increasing amounts of arrowroot powder, the values
of farinogram and alveogram parameter for the dough showed a tendency to decrement. The texture profile analysis of the
white bread revealed that hardness, springiness, cohesiveness and gumminess were increased by adding arrowroot powder and
further, the storage time was longer. By increasing the amount of added arrowroot powder, the L value of the white bread
was decreased, whereas the a, b value were increased. In the sensory evaluation, the white bread of the control and that of
the added 3% arrowroot powder showed the highest preference in total score.
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Table 1. Formula for white bread with arrowroot powder
(Unit; % of flour basis)

F - AR - s

Ingredients %
Bread flour 100.0
Water 64.0
Salt 1.8
Milk solid non fat 2.0
Sugar 8.0
Instant dry yeast 1.5
Dough improver (S-500) 1.0

Arrowroot powder 0.0, 3.0, 5.0, 7.0

Weighing ingredients

l

Pouring all ingredients into spiral mixer

l

Mixing
(2 min. at low speed and then 9 min at high speed)

|

Fermentation (2 hrs. 27°C, RH 80%)

|

Dividing (450 g/each)

|

Rounding and then covered with cotton cloth

|

Moulding & panning

|

Proofing (30 min. 38C, RH 85%)

l

Baking
(30 min, upper temp. 200C, down temp. 2207T)

|

Cooling (room temp.)

|

Wrapping and storage

Fig. 1. Diagram for making white bread with arrowroot
powder.
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Table 2. RVA data of the bread flour with different quantity of amrowroot powder

Initial pasting temp Peak viscosity Holding strength Break down Final viscosity Set back

Samples () RVU Time (min) RVU RVU RVU RVU
Control 67.35£0.6"" 239.9+0.9° 6.27+0.0° 149.6+1.7* 90.4+0.8° 251.7+0.9° 102.2+0.8°
3% 66.90+0.0° 143.7£0.2° 5.64+0.0° 31.440.1° 112.4+0.4° 59.4+1.6° 28.1+1.7°
5% 67.68+0.0° 122.1£0.3° 5.40+0.0° 18.340.2¢ 103.9+0.1° 31.2+0.2° 12.840.0°
7% 68.60+0.0° 96.8+0.7¢ 5.04+0.0¢ 7.4£0.4¢ 89.4+1.1° 10.6+0.4 3.3+0.0¢
F-value 12.90 23,255.5™" 43997 10,463.9" 487.98™" 29,193.2™ 4,197.177

Y Values are Mean+S.D.

274 Means with the same letter in column are not significantly different by duncan's range test.

RVU : rapid viscosity unit. © p<0.05, ™™ p<0.001.
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Table 3. Farinogram parameters of the bread flour with different quantity of arrowroot powder

Farinogram parameters

Samples Consistency Water Development Stability (min) Time to Tolerance index  Farinogram
(FU) absorption (%) time (min) Y breakdown (sec) (MTI) (FU) quality number
Control 486.5+2.1*" 59.9+0.1° 8.3+0.1° 14.0+0.1° 808.542.1° 1,007.0+35.4° 168.0+5.7°
3% 448.0+1.4° 58.9+0.0° 7.840.0° 6.140.4° 83.0+0.0° 596.0+0.0° 99.0+0.0°
5% 444.0+2.8° 58.9+0.1° 7.0£0.1° 4.540.1° 77.0+2.8° 530.04+2.8° 88.5+0.7¢
7% 429.0+1.4° 58.5+0.1° 7.5+0.3° 5.1+0.6° 59.0+0.0¢ 577.0+1.4% 82.0+0.0%
F-value 290.78""" 187.89" 26.44" 306.33"" 457.00™" 311.26™ 337.25™

Y Values are Mean+S.D.

274 Means with the same letter in column are not significantly different by duncan's range test.

" p<0.01, * p<0.001.
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Table 4. Alveogram parameters of the bread flour with different quantity of arrowroot powder

Samples Overpressure, P (mm) Extensibility, L (mm) Swelling index, G (mm) Deformation energy, W (10~ *xJ)
Control 136.5+0.7*) 93.0+0.0° 21.5+0.0° 453.049.9°

3% 133.0+1.4° 86.5+2.1° 20.8£0.2%° 393.5+2.1°

5% 132.0+2.8° 85.5+4.9" 20.620.6 346.0+4.2°

7% 90.5+0.7° 53.0+0.0° 16.120.0° 126.0+1.4°
F-value 344,12 89.15™" 132.29™ 1,328.60""

Y Values are Mean+S.D.

274 Means with the same letter in column are not significantly different by duncan's range test.

* p<0.001.
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Table 5. Changes of water activity of the white bread with different quantity of arrowroot powder during storage

Storage days

Samples F-value
1 2 3 4
Control 0.984%D 0.981%8 0.978% 0.969°° 112.34™
3% 0.977% 0.975% 0.971%8 0.950% 83.41"
5% 0.980** 0.976%® 0.972%8 0.964% 45.67"
7% 0.986* 0.982%° 0.973%¢ 0.968*P 67.49"
F-value 531" 1.47 4.43 2.74

Y Values are Mean+S.D.

2"® Means with the same letter in column are not significantly different by duncan's multiple range test.
A~D Means with the same letter in row are not significantly different by duncan's multiple range test.

stk

" p<0.05, ™ p<0.01, ™" p<0.001.
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Fig. 2. Changes of textural properties of the white bread with different quantity of arrowroot powder during storage.
Values are Mean+S.D. (n=3).
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Table 6. Color value of the white bread with different quantity of arrowroot powder

L a b
Saller;- Storage days I~ Storage days )2 Storage days F-
p 1 2 3 4 value 1 2 3 4 value 1 2 3 4 value

Control 785:2.5)77.5£03* 764:0.0° 727:0.7°  6.56° —3.2:0.7° —2.5:03" —23:0.1° —2240.1° 123 10905 11.9£14° 12120.0° 137514 245
3% 755823 7224200 703£1.1° 69.9+0.0° 578  —LIx0.7 —0.6:0.1° —0.5£0.1° —0.3:0.1" 224 13808 165217 17.6£1.6" 183:0.0°  7.58
5% 671803 66606 65.8:0.1° 627H0.7° 449  0.1200° 040.1° 0.1£02° 0.1x02° 0.89 18323 20.10.7° 212+14" 23.6£1.9° 823
7% 58002 566£04° 535£12° 51551.2° 645 13:05° 25205 2620.1° 2101 444 20807 228+1.6° 242+14° 251402 478

s

s

Y Values are Mean+S.D.
> Means with the same letter in column are not significantly different by duncan's multiple range test.
" p<0.05.

& B3e v Aol 7V e WIS Wskor, 59 olde] Fr1
Al R 13 B AT 6 BEE A A 1SRt delE Ao vaa, L

Vg e BHE Wtk B 20 s%el ARANE 71T Aol score)®] A5 HETS} H 2 3%0] B
o W] Aztele] Mol e AN 1Bl HRE 77t 0206027, 94582020 % Bl 1F HE B4E B
U, ol F % F3Fo] HopdW FEH Fdo] 2 WA R ok

sol WP W) YPHE ol VhBAS T EHA Rl

7] WhEQ) Ao ALRETh A &o) Age F B g Qo ol A=

o] F7HE5S AANAAR, 3%F A7 A RoIA 9.7:027

& wolw F1g me WS WY, 29 Wb 299 @ A AR A A BEL0,3,5 7% k] A nE
B AE S 2GR a7 @ BEa%E A WOR AR T 0E 54 % A olge MaE 4

Table 7. Sensory score of the white bread with arrowroot powder

External Perfect score Control 3% 5% 7%
Volume 10 9.440.1° 9.5+0.3" 8.420.6° 7.840.5°
Color of crust 8 7.340.6° 7.8+0.3° 6.140.3° 5.8+0.1°
Symmetry of form 3 2.340.3° 2.8+0.3° 2.9+0.1° 2.940.3°
Evenness of baking 3 2.4£0.1° 2.5£0.1° 2.7£0.3° 2.240.1°
Character of crust 3 2.8+0.5° 2.7+0.1° 2.4+0.1° 2.0+0.1¢
Break and shred 3 2.6+0.3° 2.7+0.3° 2.640.2° 2.140.3°

Score 30 26.8+0.3° 28.0+0.6° 25.10.1¢ 22.8+0.24

Internal
Grain 10 9.5+0.2° 9.6+0.1° 7.240.3° 5.140.5¢
Color of crumb 10 9.5+0.1° 9.7+0.2° 8.10.2° 5.3+0.1¢
Aroma 10 9.4+0.1° 9.4+0.4° 7.320.1° 5.240.3¢
Taste 15 14.0+0.1° 14.3+0.1° 11.0+0.2° 7.6+0.24
Mastication 10 9.5+0.3° 9.5+0.4° 7.340.2° 42404
Texture 15 14.2+0.1° 14.3+0.4° 10.2+0.4° 8.540.1°

Score 70 66.1+0.2° 66.8+0.2° 51.140.2° 35.940.1°
Total score 100 92.9+0.2° 94.8+0.2° 76.2+0.3° 58.7+40.1°

274 Means with the same letter in row are not significantly different by duncan’s range test.
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