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Abstract

The purpose of this study was to provide the basic information for bread with kinds of spice. The qualities of
bread added with garlic, ginger, and cinnamon powder were investigated using sensory and mechanical evaluation.
The result of sensory evaluation showed that the softness, color, brittleness, hardness, and chewiness of bread were
increased as the amount of garlic, ginger and cinnamon powder increased. Lightness decreased by the addition of
garlic, ginger and cinnamon powder, while redness and yellowness increased. Texture measurement showed that
hardness, cohesiveness, springiness, guamminess and brittleness were the lowest in the breads with 1% garlic, gin-
ger and cinnamon powder, and increased as the added amount of spice increased. A positive correlation was
observed between the sensory and mechanical properties in general, while hardness and chewiness have negative
correlation with sensory properties. Sensory properties of wheat flour odor, roasted taste, springiness and swelling
were positively correlated with the acceptability. Breads with 1% garlic, ginger, and cinnamon powder showed a
good overall preference.
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Table 1. Formulas for bread with garlic, ginger and
cinnamon powder

Samples spices
control
Ingredients 1% 2% 3% 5%
flour 300g 297g 294g 91g 285g
spices 0 3g 6g 9g 15¢g
water 200m/ 200mi 200m/ 200m/ 200mi
yeast 3g 3g 3g 3g 3g
yeast food 25g 258 25g 25g 25g
sugar 25g 25g 25¢g 25¢g 25g
salt 3g 3g 3g 3g 3g
milk powder 8g 8g 8g 8g 8g
butter 15¢g 15¢g 15¢ 15¢g 15g
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Table 2. Measurement conditions of Rheometer

Sample height 30.00 mm
Sample width 40.00 mm -
Sample Depth 40.00 mm
Plunger Diameter 20.00 mm
Load cell 1.00kg
Table speed 200.00 mm/min
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Fig. 1. QDA profile of breads added garlic powder on
acceptability.

1) GLP1 : bread added 1% garlic powder, GLP2 : bread added
2% garlic powder, GLP3 : bread added 3% garlic powder,
GLP4 : bread added 5% garlic powder

Table 3. Sensory properties of breads prepared with different concentrations of garlic powder

D
samples

Sensory properties C GLP1 GLP2 GLP3 GLP4 Fvalue
softness 3241477 33+149° 33+141° 43+141% 53+1.58 3.8k
Appearance oo 132048  25£070°  38+063  50+047°  64E051° 12437
wdor flavor 1.6£0.69° 37£1.25° 42+1.13" 49+1.10° 62+122° 23.63%x
wheat flourodor ~ 5.1£1.37° 351143 2.8+0.78% 234082 1.5+097° 1504+
bite 1.9+0.87° 33£1.56° 34%1.57 4.0+1.15° 4.841.75 5,625
e hot 1.3+0.48° 274133 34+1.34% 43+149° 53+1.70° 12,98+
roasted nutly 4.6+1.50" 3.6t1.64" 3.6+142° 3.1+1.28 2.6+1.57° 246
astringent taste 20£1.15° 274094 3.0+1.33" 41£1.19% 50+ 163" 8.71%**
brittle 23+1.3%° 2.1+0.87° 33+1.33% 3.9+1.19° 46+1.83° 6.11%%*
hardness 2.7+1.56" 28+091° 324122° 35+1.26° 5241.75° 5.41%x
springiness 45+135 40+156° 3.9+099° 374133 3.1£172 1.28
texture  moistness 45135 50+141° 5.0+0.81° 41+128 23+1.15° 8.3 %x%
chewiness 37+141° 3.5+1.50° 4.1+0.87 43+133 4.9+1.59° 1.60
swelling 42+ 1.61° 3.941.28 4.2+41.22° 3.0+ 1.05° 32+147° 1.76
greasy 27+1.70° 34+1.17 43+1.15 43+133" 3.7+ 1.70° 2.19

*p<.05 **p<.01 ***p<.001.
1) GLP1 : bread added 1% garlic powder
GLP3 : bread added 3% garlic powder

GLP2 : bread added 2% garlic powder
GLP4 : bread added 5% garlic powder

2) a-e means Duncan's multiple range test for experimental samples(row).
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Fig. 2. QDA profile of breads added ginger powder on
acceptability.

1) GGP1 : bread added 1% ginger powder, GGP2 : bread added
2% ginger powder, GGP3 : bread added 3% ginger powder,
GGP4 : bread added 5% ginger powder

Table 4. Sensory properties of breads prepared with different concentrations of ginger powder

. samples”
Sensory properties F-value
c GGP1 GGP2 GGP3 GGP4
softness 20+1.887 354084 49+128 524091 584187 11.36++*
APPeArance oo 14£051°  30£081° 43118 44E107  S6£134°  2434%
flavor 2.1+087° 40%1.05 41+1.19° 50+1.15" 5.8+139° 1451+
odor  heatflourodor 494166  41+099° 304004 29437 254184 4.95%*
bite 1.8+0.78° 294128 37+1.56% 46177 51+2.02* 729w
hot 14%0.51° 33%1.56° 39+137" 474133 5.6%1.50° 14.54%%
taste roasted nutly 40%1.88° 41%£137 37+133° 34+1.50° 32+161° 0.61
astringent taste 214137 29+1.10% 3.5+1.35" 41+137" 4.5+1.50° 5.02%%
britile 21+ LI0° 29+137 3.5%1.50° 3.5+ 1.58 38+187 2,01
hardness 1.5+0.52° 36+0.84° 49+1.44° 55+1.08 6.410.84° 36.51%%*
springiness 45+195 44+117 36134 3.8+1.39 29+1.79° 1.73
fexture  Ioistness 424193 43+0.94° 424122 4.1%1.19° 43+1.70° 0.03
chewiness 28+ 147 37+ 115 48+1.03 52+1.03 6.3+0.82° 14 4755+
swelling 48+181° 41+1.28° 42+161° 3.1%£1.52 284175 2.64%
greasy 231105 3.14£0.99° 42+122 4.8+1.03" 50%141° 9.9k

*p<.05 **p<.0] ¥**p<.001.
1) GGP1 : bread added 1% gjinger powder
GGP3 : bread added 3% ginger powder

GGP2 : bread added 2% ginger powder
GGP4 : bread added 5% ginger powder

2) a-e means Duncan's multiple range test for experimental samples(row).
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Fig. 3. QDA profile of breads added cinnamon powder on
acceptability.

1) CNP1 : bread added 1% cinnamon powder, CNP2 : bread
added 2% cinnamon powder, CNP3 : bread added 3%
cinnamon powder, CNP4 : bread added 5% cinnamon powder

Table 5. Sensory properties of breads prepared with different concentrations of cinnamon powder

samples

Sensory properties “ontrol % % % % F-value
softness 29+172°" 324198 26+ 1.50° 45+135" 50+1.94° 372+
ApPearance  tor 162069  262051°  37£08F 481063  621091° 6091+
flavor 2.5+097° 34+1.50" 43+1.33 531067 6310.82°  1841%**
odor wheat flourodor 5.2+ 1.31° 47+1.15 34+051° 29+1.10° 24%157  10.06%**
bite 1.7£067° 3.0%£1.56° 4.0+1.05% 50+1.15° 5421420 1537%xx
aste hot 1.5£0.52° 26£1.17 43+133 52+161" 57+1.88"  15.89%x
roasted nutly 43+1.94° 3.6£1.26° 36+126 34+157 324198 0.64
astringent taste 25171 31£1.19" 39+1.10° 424127 44+ 1.34° 3.57%
brittle 22+091° 22+0.78 314073 3.8+091° 39+128 7 57w
hardness 2.5+1.50° 24+ 1.50° 3.1+1.44% 43+156" 514144 6.21 %%
springiness 46+1.17 47+182° 47+£125 38+1.13 34+142° 1.89
texture  moistness 45+135° 45+1.17 424113 3.6+134° 4.1%1.66" 0.75
chewiness 35+1.17 33%+1.15° 3.940.87 44+126° 57+125° 6,89k
swelling 41%1.19° 474125 3.8+0.78° 3.8+£139° 31+185° 1.86
greasy 30+141° 294137 3.71£0.82% 45+070° 49+1385 4.65%*

*p<.05 **p<.01 ***p<.001.
1) CNP1 : bread added 1% cinnamon powder
CNP3 : bread added 3% cinnamon powder

CNP?2 : bread added 2% cinnamon powder
CNP4 : bread added 5% cinnamon powder

2) a-e means Duncan's multiple range test for experimental samples(row).
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Fig. 4. Lightness changes of breads added garlic, ginger and
cinnamon powder.
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Fig. 5. Redness changes of breads added garlic, ginger and
cinnamon powder.
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Fig. 6. Yellowness changes of breads added garlic, ginger
and cinnamon powder.

Table 7. Mechanical properties of breads prepared with different concentrations of garlic powder

Mechanical samples”
. F-value

properties C GLP1 GLP3 GLP4
hardness(dyne/cm’) 166193.4+571.9° 173654.5+107.5" 317740.6+49.6° 398196.8+£154.1° 309658.24+225.9° 363321 %%+
cohesiveness(%) 758612457 58411496 57.88+1.84° 55.16£1.39 58.0625.69" 15334
springiness(%) 9347+£1.74° 69.87%4.51° 80.23+132° 78.40%2.11° 80.92+4.09° 23.16%**
gumminess(g) 2352542164 198.87+12.65 395924745 4876111038  343.97+14.29° 200.11#%*
brittleness(g) 2199042661  138.95+8.71° 317.65+£736°  382.33+£285 278341843 141.48%**

*p<.05 **p<.01 **¥p<.001.
1) GLP1 : bread added 1% garlic powder
GLP3 : bread added 3% garlic powder

GLP2 : bread added 2% garlic powder
GLP4 : bread added 5% garlic powder

2) a-e means Duncan's multiple range test for experimental samples(row).
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Table 8. Mechanical properties of breads prepared with different concentrations of ginger powder

Mechanical samples”
. F-value

properties C GGPi GGP2 GGP3 GGP4
hardness(dyne/cm’) 166193.3£571.9°  122217.8+£71.4° 127739.8486.0" 1490084=113.6° 3903174+39.1" 5384.94%#*
cohesiveness(%) 75.861245” 68.10£3.36" 71.061202°  74671302°  73.82+240" 4.02*
springiness(%) 93.47£1.74° 87.86+4.39° 81.75+2.44° 88.72+3.07" 92.51+2.16" 7.64%*
gumminess(g) 235.25+21.64° 145.12+ 4,19 155.63%6.85° 185.18+6.27°  530.09+£15.81° 468.84%**
brittleness(g) 219.90+26.61° 125.92+4.65° 127.2342.33" 164.30£5.09°  490.42+11.79" 380.60
*p<.05 **p<.01 ***p<.001.
1) GGP1 : bread added 1% ginger powder GGP2 : bread added 2% ginger powder

GGP3 : bread added 3% ginger powder GGP4 : bread added 5% ginger powder

2) a-e means Duncan's multiple range test for experimental samples(row).
Table 9. Mechanical properties of breads prepared with different concentrations of cinnamon powder

Mechanical samples”

. F-value
properues C CNP1 CNP2 CNP3 CNP4
hardness(dyne/cm’) 166193.31571.9°  138473.1113.8° 157009.7+ 174.1° 228967.1+£213.2° 4332632+109.9°  5166.88*x*
cohesiveness(%) 75.86+2.45 72.70+4.11° 66.12+2.64° 74.6413.36" 67.55+3.16" 5.48*
springiness(%) 9347+ 1.74° 84731345 86.62+277° 92904365 89.11+2.64" 5.11%
gumminess(g) 235.25+21.64° 165.03+6.78" 184.48+4.52"  301.54+1443° 538.38+26.91° 233.75%%
brittleness(g) 219.90£26.61° 139.83+8.57° 159.7946.53"  280.16+10.29" 479.78+8.55° 27930k
*#p<.05 **p<.01 #+p<.001.
1) CNP1 : bread added 1% cinnamon powder CNP2 : bread added 2% cinnamon powder
CNP3 : bread added 3% cinnamon powder CNP4 : bread added 5% cinnamon powder
2) a-e means Duncan's multiple range test for experimental samples(row).
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