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Abstract

This study was carried out to investigate the quality characteristics and antioxidative activity of bread containing
lotus leaf powder (in ratios of 0, 1, 2, and 3% of the total flour). The pH of dough and bread were decreased
as the concentration of lotus leaf powder increased. The volume of dough during fermentation did not show significant
difference between 1% lotus leaf powder containing dough and control. The weight of bread increased by addition
of lotus leaf powder. The volume, specific volume and baking loss rate of the bread decreased as lotus leaf powder
levels increased. Redness and yellowness of the inner crumb were decreased by the addition of lotus leaf powder,
but lightness was increased. 2,2-diphenyl-1-picrylhydrazyl-radical scavenging activity and total polyphenol contents
were increased significantly as the concentration of lotus leaf powder increased. The overall acceptability of bread
containing 1% lotus leaf powder showed no significant difference compared with control. The result exhibited that
adding the lotus leaf powder into the bread increased antioxidant activity, and the highest quality improvement
was obtained by incorporating 1% (w/w) lotus leaf powder into the bread formula.
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Table 1. Ingredient composition of breads added with lotus leaf
powder at different concentration

(unit: g)

Ingredient Control LLP-1" LLP-2 LLP-3
Wheat flour 1,000 990 980 970
Water 620 620 620 620
Sugar 80 80 80 80
Salt 18 18 18 18
Yeast 35 35 35 35
Shortening 80 80 80 80
Skim milk powder 30 30 30 30
Lotus leaf powder 0 10 20 30

PLLP-1, Added with lotus leaf powder at 1%; LLP-2, Added with lotus leaf powder
at 2%; LLP-3, Added with lotus leaf powder at 3%.
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Table 2. Proximate composition and antioxidative activity of lotus leaf powder

Sl Moisre  Cdeash  Cude fat  Crude proiein  Toal polyphenol DPPr mdical Nt seavenging
P (%) (%) (%) (gl o @
Lows leaf powder  26140.13 10684005 340140 2311025 27085+7.14 9008010 3630<1.16
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Table 3. pH and titratable acidity of doughs and breads with
different concentrations of lotus leaf powder

Sample Treatment” pH Titratable acidity
Control 5.16£0.02” 0.030+0.000°
LLP-1 5.13+0,01° 0.030£0,001°

Dough b Y
LLP-2 5.10£0.01 0.036+0.000
LLP-3 5.08+0.00" 0.040£0.001°
Control 531+001° 0.025+0.001°
LLP-1 5.29+0.03" 0.026+0.000°

Bread b .
LLP-2 5244001 0.029+0.000
LLP3 5.19+001° 0.030+0.000"

I)LLP-l, Added with lotus leaf powder at 1%; LLP-2, Added with lotus leaf powder
at 2%; LLP-3, Added with lotus leaf powder at 3%.

Walues are mean+SD, and means with different superscripts in the same column
are significantly different at p<0.05 by Duncan’s multiple range test.
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Table 4. Effect of lotus leaf powder addition on dough volume after first fermentation and baking loss after bread baking

Treatment” Dough volume (mL) Baking loss (%) Loaf(g)feigh t Loaf(rr\lgume Speciﬁc(nl](l)jfg)volmne
Control 31.33:0.58"” 11.820.20° 476174117 2,075.0048.94' 436+0.02"
LLP-1 30.830.29" 11.57£037" 47750£1.97° 2,068.33£5.16" 433004"
LLP2 30.33£0.58" 1151:022" 47783 L17° 2,058.67£635" 431001°
LLP-3 29.670.58" 11.39£035" 47850+1.87 2,05333£2.58" 429+0.02°

l)LLP»I, Added with lotus leaf powder at 1%; LLP-2, Added with lotus leaf powder at 2%; LLP-3, Added with lotus leaf powder at 3%.
*Values are meantSD, and means with different superscripts in the same column are significantly different at p<0.05 by Duncan’s multiple range test.
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Fig. 1. Photograph of dough (up) and bread (down) with different
concentration of lotus leaf powder.

LLP-1, Added with lotus leaf powder at 1%; LLP-2, Added with lotus leaf powder
at 2%; LLP-3, Added with lotus leaf powder at 3%.
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Table 5. Color values of doughs and breads with different
concentrations of lotus leaf powder

Sample Treatment” L a b
Control  79.97+099”  -193+004"  15.18+023°
LLP-1  7086:0.75°  -433t005" 17424026
Dough . . b
LLP-2  6648+1.04°  -472+009°  17.59+0.04
LIP3  60.12:024°  504+005°  18.530.08°
Control  69.69+0.04°  3.13:020°  19.77:0.70°
Top ~ LLP-L  6513:038°  245:010° 1925403
cust [P 624440200 1.86x007°  18.11022°
LIP3 6005:040"  1424006°  17.570.44°
Bread " 5 1
Control  68.530.42°  -180:021°  8.030.19
LLP-1  64.17+107°  -1982006°  12.86+0.48°
Internal . " .
LLP2 61854059  -1.76:0.12°  13.74%0.40
LIP3 5855:0.64°  -1.58+028" 1446045

PLLP-1, Added with lotus leaf powder at 1%; LLP-2, Added with lotus leaf powder
at 2%; LLP-3, Added with lotus leaf powder at 3%.

Values are meanSD, and means with different superscripts in the same column
for each sample are significantly different at p<0.05 by Duncan’s multiple range
test.
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Table 6. Textural characteristics of bread crumb with different
concentration of lotus leaf powder

Treatment” I-g;/rgnmezis Cohe(s(ly:)eness Spn?%l)ness Cheél)ness
Control ~ 44.086.05”  9975:4.56"  97.72:2.85"  81.849.85"
LLP-1  4830+451°  97.08+809"  99.56+2.67°  93.47+6.84°
LLP2  5459+491°  10024%206°  99.87+2.33"  108.75+9.49°
LLP3 6246779  104.09:553"  10033£2.54"  120.63:9.17"

1)LLP—I, Added with lotus leaf powder at 1%; LLP-2, Added with lotus leaf powder
at 2%; LLP-3, Added with lotus leaf powder at 3%.

Values are mean+SD, and means with different superscripts in the same column
are significantly different at p<0.05 by Duncan’s multiple range test.
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Table 7. DPPH radical scavenging and total phenol contents of
breads with different concentration of lotus leaf powder

Treatment”  DPPH radical scavenging (%) Total phenol contents (uigfmL)
Control 926£0.19” 47220£14.13"
LLP-1 17.0820.29° 615.0121.80°
LLP-2 33.08+0.18" 766.59+22.81°
LLP-3 40.13+0.08* 885.13+39.91°

PLLP-1, Added with lotus leaf powder at 1%; LLP-2, Added with lotus leaf powder
at 2%, LLP-3, Added with lotus leaf powder at 3%.

alues are meantSD, and means with different superscripts in the same column
are significantly different at p<0.05 by Duncan’s multiple range test.
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Table 8. Sensory evaluation of breads with different concentrations of lotus leaf powder

Treatment” Taste Color Flavor Texture Overall acceptability
Control 3.67£0.75” 3.12£1.01° 3.11:0.60" 352:0.51° 3.6410.57"
LLP-1 356:0.71% 336£0.86" 3224067 3.4410.58" 3.56£0.77"
LLP-2 320£0.65" 3.6410.76" 3.11:0.60" 3.0410.98" 3.00£0.87°
LLP-3 2.92+40.86° 3.68+0.80" 2.89+0.78" 2.56£1.00° 2.8420.75°

LLPl Added with lotus leaf powder at 1%; LLP-2, Added with lotus leaf powder at 2%; LLP-3, Added with lotus leaf powder at 3%.
*Values are meantSD, and means with different superscripts in the same column are significantly different at p<0.05 by Duncan’s multiple range test.
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