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Study on the Characteristics of Baguettes Containing Buckwheat Flour
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Dept. of Nutrition and Culinary Science, Hankyong National University, Ansung, Korea

ABSTRACT

The purpose of this study was to investigate the properties of baguettes containing
buckwheat flour. Physical properties of the bread flour mixed with buckwheat flour were
tested by rapid visco analyzer(RVA), farinogram, and alveogram. Water activity of baguettes
were measured and their properties were tested by rheometer. As the amount of buckwheat
flour increased the peak viscosity and the holding strength were decreased, but the set back
value was increased. Therefore, buckwheat flour prevented the gelatinization process. As
the amount of buckwheat flour increased, the consistency and water absorption were
increased, but development and stability were lower than the control. The bread flour
containing high amount of buckwheat flour resulted in less breakdown and low farinogram
quality number. As the amount of buckwheat flour was increased, Pmax, L, G, and W
values were decreased on alveogram. The water activity and the springness of all samples
were decreased during the storage, but the hardness was increased, especially after two
days of storage. The sensory properties of baguette containing 10% buckwheat flour had

the best scores.
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Table 1. Formula for baguette with buckwheat flour
(baker's %)

Ingredients Flour basis
Bread flour 100.0
Water 64.0
Salt 1.8
Yeast 2.0
S-500 1.0
Buckwheat flour 10, 20, 30"

Y replaced it with flour

5 v =

2 &=+ rotronic hygroskop(bt-rsl, Swiss)
AHESEATE AlEY] crumb 915 3g F &3]
of Zekx¥ &7l Yl Aw gkell o o] W
b gl Wl ghs 53] vHE SA5

uth

6) Crumb softness &7

v vple] A F crumb 58S 2] 93
A8E 712, AlZ 40mm, =°] 30 mm=z A}
T}, rheometer(Compac-100, Sun scientific

Co., LTD. Japan)E AFE3IATh olu Al8-3

cylinder probe= 27 20mm©] 11, load cell 2kg,

F}EEE 60mm/min. &2 3T
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Table 2. RVA data of the flour with different % of buckwheat flour

(unit: RVU)
‘Initial Peak viscosity Holding strength  Final viscosity = Break down Set back
Samples pasting temp.
(C) RVU RVU RVU RVU RVU
Control 69.10.7"" 264%0.5" 186+0.5" 288+1.9" 78+0.1° 102+2.4°
10% 66.9+0.0° 259+1.6° 162+0.9° 269+2.9° 97+2.5" 108+1.9°
20% 67.8+0.0° 25242.4° 159+0.5° 273+1.1% 93+1.9" 115+0.7°
30% 69.0+0.6™ 240+2.0° 159+0.2° 276+1.6° 80+1.8" 117+1.4°

Y Values are Mean+SD n=5

"¢ Means with the same letter in column are not significantly different by duncan’s range test(p <0.05)
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Table 3. Farinogram parameters of the bread flour with different % of buckwheat flour

Farinogram parameters

X Water Development . Time to Farinogram
Samples Consistency ) ) Stability :
absorption time . breakdown quality
FU) . (min.)
(%) (min.) (sec.) number
Control 508.5+2.1°" 63.140.1° 5.740.5" 14.3+0.9° 897.0426.9° 149.5+4.9"
10% 580.0+8.5" 64.9+0.2" 5.2+0.0° 6.9+0.7" 503.0+29.7° 83.5+4.9
20% 590.5+4.9° 65.1+0.1° 5.140.0° 5.7+0.0™ 426.0+2.8° 71.0%0.0°
30% 621.5+4.9" 65.9+0.1° 4.9+0.0" 4.9+0.3° 375.0+12.7° 62.5+2.1°

Y Values are Mean+SD n=5

¢ Means with the same letter in column are not significantly different by duncan’s range test(p <0.05)
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Wt E jlo] ofgk WrkFEE BTV Aol A Zt7} 60.5+2.1mm, 53.5+3.5mm, 41.5+2.lmm =
AwrA] ko] Rul7} ZAgokal shivh weba W7 Hrleo] BWoldsE Al A
7L dafo] WolA,E A AL HolR of ML7IRE ¥Ws A5 RiSo] 44 B3E &
< ¢ T ANTh RS & & YA 28 10% A7 20%
Time to breakdown(WF= T} A]7HL departure A7 Atololl e &<l zol& HolXA| g%k
time®|2t1 = Sl=d] wWHIFe] dako] wolx o 44 5001 SARETES HME A
W RkFo] oF3lElmE 1 & contol] 897+26.9 I o] BoldFE Liko] ¥ FXE Role
zo) vty 30% M7= 375.0+127%2 A AoZ Hol ZaETs H/E Ay SAET
& HoFAh o] =7u FAHS Aty =Fd sHaARE
MR ZARNEE HFE farinogram quality THAE o2 A Aol HojAe Ao} wWEdr}
number FE3} control®] 149.5+4.9914 30% H7}+ F 27 Fdg ARE B
© 625218 HojA] wdrFFo Fko] @old WAARE TFHHCE & F Ue G &
TE Daste F¥FS et HEo] 18.0+02mm °|RX % H7lTE 44
17.5+0.3mm, 16.5+0,6mm, 14.5:0.4mm ©]A]%}F control
4. Alveogram E4 # 10%, 20% AtelollA A= Froll FeH <l x}o]
FE B wLILEE % EE 71810 alveogram £ Holx st
o] EAS A3 A= Table 494 20} =, ul w0 g digh APAAES HAF= Wik
=9 Wy Fag HAAYE S YehE Ptk & FERo] 5495:49x10*xJE 7} Ehom,
S control®] 216.5£0.7mm®| 1L, 10%, 20%, 30% WartEe] Hrleko] ZoldfE zho] olA
HE W@/RE 7K A5 47 172407, 139+ 30% F7}TE 190.0+2.8x10*xJ 2 W LI}F7} B
0.0, 122.0x1.4mm= WY7}F FFo] goldFs o] Eo7}H Wi vtE o] HAES Ho F
A2 FAasA o N2 Tho| FoZ <l A Rom, control?} H7FF Tho| A0 Aole
o]& Ho|A AUTE P WEOIA A= YEbA ekt
gasE B3t 5EE ovste= A(Rosell et al
200D 2.2, o] o] Athe AL We] Rt F 5 T8 g4
s AE LA, wkEo] dad F$ox o] S B F %o B3R opp AN ¥
ol Eol & ¢ vk wEbx wEsbe 1 20~24°C 9 WellA B#sEA crumb F-9

Table 4. Alveogram parameters of the bread flour with different % of buckwheat flour

Samples” Overpressure Extensibility Swelling index, Deformation energy, W
amples

P P (mm) L (mm) G (mm) (10'4XJ)
Control 216.5+0.7*" 63.0+1.4° 18.0+0.2" 549.5+4.9°

10% 172.5+0.7° 60.5+2.1° 17.5+0.3 396.5+7.8°

20% 139.0+0.0° 53.5+3.5° 16.5+0.6" 285.0+11.3°

30% 122.0+1.44 41.5+2.1° 14.5+0.4° 190.0+2.8¢

Y Values are Mean+SD n=3
“ Means with the same letter in column are not significantly different by duncan’s range test(p<0.05)



B 0|88 BiO| SHof et 7 499

Table 5. Changes of water activity of the baguette with different % of buck wheat flour during storage days

1 day 2 days 3 days 4 days
Samples
Temp. Aw Temp. Aw Temp. Aw Temp. Aw
Control 20.8 0.934"Y 20.0 0.923° 21.3 0.919" 214 0.913°
10% 235 0.938" 20.5 0.933" 21.1 0.933% 227 0.924°
20% 223 0.965" 20.4 0.957° 227 0.941° 233 0.931°
30% 219 0.967° 22.0 0.961° 23.8 0.942* 24.0 0.936"

Y Values are Mean+SD n=5

*® Means with the same letter in column are not significantly different by duncan’s multiple range test (p<0.05)
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6. Hardness

L7 EE AHEske] nElS THE U3 rtheometer
= ARgske] A717E B4l crumb 919 hardness
WS 4 A= Table 67 Zoh vplS &
E & 3571 At UL control 2] hardness= 370.0+
7.5¢fent’ O] 0™ viL7}E o] BolXH hardness
E gold 30% H7FTE 240.0+1.6g/cm’OZ U}
B}l control % Uﬂmﬂ 7V Atol oA
f970l zolE Holx & \:‘r AR A7
X hardnesst control®] 2% , 490] A ot
< 7}7} 561.5+7.6g/cm’, 709.0+ 82g/cm 737.5%
22g/em’2 EOH oW, WHUIE HITE A%

Table 6. Changes of hardness of the baguette with
different % of buck wheat flour during
storage days

Hardness(g/crnz)
Samples Days
1 2 3 4
Control 370.0+7.5"" 561.5+7.6" 709.0+8.2% 737.5+2.2°
10% 325.0+4.5° 548.0+8.4" 594.0£6.0" 664.04.6"
20% 253.5+4.0° 467.0+5.4° 529.5+8.7° 562.5+3.1°
30% 240.0+1.6° 454.0+5.7° 515.5+3.6° 540.5+8.0°

D Values are Mean*SD.
a-d

Means with the same letter in column are not
significantly different by duncan’s multiple range test
(p<0.05)
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g 343 Z7= Table 7% 2Tk BE F T
7F At 3 control®] springnesst 77.0+2.8%
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Table 7. Changes of springness of the baguette
with different % of buck wheat flour during
storage days

Springness(%)

Samples Days

1 2 3 4
Control  77.0+2.8" 76.5£0.9" 62.0+0.1° 60.5+1.3"
10%  69.0+4.4" 67.5+32" 60.0+1.2" 55.0+0.1°
20%  67.5+0.5° 64.0+1.1° 46.0+4.3° 38.5+0.6°
30%  58.0+1.4° 48.5+0.1° 40.0+2.8" 37.0+0.1°

D Values are Mean*SD.
a-d

Means with the same letter in column are not
significantly different by duncan’s multiple range
test (p<0.05)
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Table 8. Sensory evaluation of the baguette with different % of buck wheat flour

Samples Crumb color Flavor Taste Texture Overall acceptability
Control 6.42+0.53" 6.42+1.40° 6.67£1.24° 6.23+1.02° 6.43+1.24°
10% 6.60+0.27" 6.52+1.24" 6.58+0.37° 6.43+1.23" 6.59+1.48"
20% 6.53+0.41° 6.37+0.03 6.01+1.21° 6.13+1.38° 6.13+1.02°
30% 6.25+0.81° 5.1242.15° 5.87+0.63 4.68+2.21° 5.44+0.94°

Y Values are Mean+SD n=20

"¢ Mean with the same letter in column are not significantly different by duncan’s range test (p<0.05)
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