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Abstract

The purpose of this study was to investigate the quality characteristics of steamed bread using mixed flour containing
bamboo leaf and lotus leaf powders. Properties of the steamed breads were tested by colorimeter, water activity, rheometer,
SEM, and sensory tests. The L values and a values were higher in steamed bread with bamboo leaf powder. On the other
hand, the b values of streamed bread with bamboo leaf powder were lower than lotus leaf powder. During storage, the
hardness of steamed bread with bamboo leaf and lotus leaf powders increased control. Furthermore, steamed bread with
lotus leaf powder showed hardness than bamboo leaf powder. The springiness of all steamed breads decreased with storage ,
and steamed breads with bamboo leaf powder showed lower values than lotus leaf powder. The cohesiveness of the control
was the highest, and all samples showed significant differences each other. The gumminess of the control was higher than
steamed bread with bamboo leaf and lotus leaf powders. Moreover, longer storage time yielded higher gumminess. control
relatively smoother surface than that of 1% bamboo leaf powder. The steamed bread with lotus leaf powder had a rougher
surface than bamboo leaf powder. sensory characteristics of steamed bread, green color of the samples with bamboo leaf
powder was darker than lotus leaf powder. Leaf odor was similar throughout. Freshness of steamed bread containing 1%
bamboo leaf powder the highest. The overall acceptability of consumer acceptance was the control, followed by steamed

bread containing 1% lotus leaf powder.
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<Table 1> Formula for steamed bread
Ingredients Bakers’s (%) Weight (g)
Medium flour 100.0 600
Sugar 8.0 48
Salt 1.8 10.8
Active dry yeast 2.0 12
Baking powder 2.0 12
Shortening 3.0 18
Water 60.0 360
Bamboo leaf powder 1.0, 3.0 6, 18
Lotus leaf powder 1.0, 3.0 6, 18
‘ Weighting ingredients ‘
2
‘ Pour all ingredients ‘
2
‘ Add water ‘
2
Mixing
( 30 sec. at low speed and then 4 min. at high speed)
\A
‘ Fermentation (1 hr.) ‘
\A
| Dividing (120 g) |
\A
‘ Moulding & Panning ‘
\A
‘ Proofing (15 min.) ‘
\A
‘ Steaming (16 min.) ‘
A
‘ Cooling (at room temp.) ‘
\A

‘ Wrap & Storage

<Figure 1> Diagram for making steamed bread.
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<Table 2> Approximate composition of flour, bamboo leaf and lotus

leaf powder
Items
Samples : -
Moisture Crude ash Crude protein
Flour 12.7+0.3* 0.3+£0.5¢ 10.2+0.4*
Bamboo leaf powder 5.3+0.2° 7.2+0.4° 6.8+0.1°
Lotus leaf powder 6.1£0.2° 8.1£0.7° 5.7+0.2°
F-value 83.51%** 558, 12%** 421.43%**

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)

**%p<0.001



<Table 3> Color value of the steamed bread containing different quantity of bamboo leaf and lotus leaf powder

Color values

0.99

Samples
& L a b
Control 83.66+0.12% -2.06£0.01* 15.27+0.11¢
Bamboo leaf powd 1% 74.04+0.11° -6.07+0.12¢ 21.80+0.12°
amboo feal powder 3% 66.6020.104 729+0.11¢ 24.07+0.02°
Lotus leaf powd 1% 71.52+0.03¢ -2.43+0.01° 19.75+0.11¢
otus feal powder 3% 58.70+0.01¢ 3.1120.02¢ 21.89+0.12°
F-value 40413.5%** 12242.0%%* 7136.42%%*
Values are MeantSD, n=5
#*Means with the same letter in column are not significantly different by duncan’s multiple range test (p<0.05)
*4%p<0.00
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<Figure 2> Changes of the water activity of the steamed bread
containing different quantity of bamboo leaf and lotus
leaf powder.
A, B: Bamboo leaf powder C, D: Lotus leaf powder
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<Table 4> Textural properties of the steamed bread with different quantity of bamboo leaf and lotus leaf powder

Hardness (g/cm?)

Springiness (%)

Cohesiveness (%) Gumminess (g)

Samples Storage days Storage days Storage days Storage days
1 2 3 1 2 3 1 2 3 1 2 3

Control 624.64 81554 867.83 8198 7549 6267 4619 3471 3049 43858 57503 627.06
+240°  £0.12°  £1.12>  £0.12° 2060 £0.10° +021* +041° £0.01* +0.12* +441*° *121°
1% 607.96 663.07 69531 7628 7372 6458 3990 3419 2646 36589 39729 429.15
Bamboo leaf © 8420 0230 #4200 £131°  £061°  £021°  +091°  +0.12°  +2.12°  £1.01°  +£120° +0.61°
powder 30 696.11 88922 99670 7527  69.15 5852  37.04 3087 2325 391.06 41289 477.24
°1041°  £0.13*  £221*  #0.12°  £0.71°  £141°  £1.12¢  £1.10°  +031°  £021° 051  +1.00°
1% 61720 63645 653.00 7393 6449 6160  43.10 3738  30.83 262.89 346.14 386.10
Lotus leaf C 1819 £1.01° £171° £0.61°  £0.82°  £020°  £051°  +031*°  £0.12° £1.62° 021° +531¢
powder 3% 655.12 77083 79036 6554 5718 5162 2778 2581 2138 28424 366.77 423.62
®1052°  £071°  £0.52°  +£0.01° +131¢ 0314  £022°  £021¢ +0.01° 1214 +042¢ +03I°
15948 723121 714557 18576 12348  90.02 20633 133.18 39.64 107659 3835.96 2904.01

F-value skokok okk Kok skokok ok k Kok skokok ok k sk skokok skok Kok

Values are Mean+SD, n=5

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

#44p<0.001
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Control Bamboo leaf Bamboo leaf Lotus leaf Lotus leaf
powder 1% powder 3% powder 1% powder 3%
<Figure 3> Micrographs of the steamed bread
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<Table 5> Sensory characteristics of the steamed bread with different quantity of bamboo leaf and lotus leaf powder

Che;r;:lt;ﬂ:stlcs Green color Leaf odor Freshness Softness Moistness

F-value 71.32%** 08.2] %k 81.78%** 42.33%** 81.27%**
Control 0.0° 0.0° 11.1°¢ 11.8% 11.5%
Bamboo leaf powder 1% 10.6° 6.3° 14.0° 10.9° 10.1°
3% 11.3° 8.9° 13.3° 7.9¢ 9.1°
Control 0.0° 0.0° 11.1° 11.8* 11.5%
Lotus leaf powder 1% 6.2° 6.8° 12.1° 10.2° 11.0°
3% 9.4* 8.3% 11.2¢ 8.5¢ 10.2°

““Means with different letters in a column are significantly different at p<0.05 by Duncan’s multiple test

#45p<(,001

<Table 6> The consumer acceptance test of the steamed bread with different quantity of bamboo and lotus leaf powder

Characteristics Overall
Sel Appearance Odor Taste texture sy

F-value 22.32%* 21.14%* 48.22%** 16.81%* 85.31%**
Control 8.3° 8.6 8.8 8.6 8.4
Bamboo leaf powder 1% 8.2° 7.7 7.6 6.8° 7.1
3% 6.8° 6.8° 6.2° 4.4 5.2°
Control 8.3 8.6° 8.8 8.6 8.4
Lotus leaf powder 1% 7.1° 7.4 7.8 7.2° 7.6°
3% 5.7¢ 5.8 5.2 4.8° 6.14

Score: 1(very dislike) - 9(very like)

*dMeans with different letters in a column are significantly different at p<0.05 by Duncan’s multiple test

#4p<0.01, ***p<0.001
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