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Abstract

This study was carried out to investigate the quality characteristics of bread containing sweetpotato (lpomoea batatas (L.)
Lam) leaf powder (0, 2, 3, 5, and 7% of the total flour). We found that the addition of sweetpotato leaf powder decreased
the pH of the dough, whereas the total titratable acidity increased and the specific volume and baking loss of bread were
decreased. However, the moisture content of the bread did not show any significant differences. The L and a values of
the bread inner crumb were decreased by the addition of sweetpotato leaf powder, however, the b value was increased.
The 2,2-diphenyl-1-picrylhydrazyl-radical scavenging activity, total polyphenol, lutein and [B-carotene contents were increased
significantly by the addition of sweetpotato leaf powder. The taste, color, flavor, chewiness and overall acceptability of bread
containing 2~3% sweetpotato leaf powder were better than those of the controls. We found that the sample group with
2~3% sweetpotato leaf powder is the optimum content for making bread.

Key words: sweetpotato leaf powder, bread, quality characteristics, sensory evaluation
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Table 1. Ingredients composition of bread containing
different concentration of sweetpotato leaf powder

Ingredients Sweetpotato leaf powder(%o)

(2 Control 2" 3V sV 7Y
Wheat flour 300 294 291 285 279
Sweetpotato leaf powder 0 6 9 15 21
Yeast 3.9 39 39 39 39
Salt 5 5 5 5 5
Sugar 18 18 18 18 18
Water 195 195 195 195 195

D Added with sweetpotato leaf powder 2%, 3%, 5%, 7%
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Table 2. Analytical conditions for analysis of breads with
UPLC

Parameter Analytical condition
Column Waters Acquity UPLC column
(2.1x100 mm, 1.8 mm, Waters, USA)
Flow rate 0.2 mL/min
Injection volume 2 uL

MeOH : ACN : Tetrahydrofuran
(0.01% ascorbic acid) = 75:20:5

40°C
PDA(450 nm)
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Column temperature
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Table 3. pH and total titratable acidity of doughs and bread containing different concentration of sweetpotato leaf powder

Treatment”
Control 2 3 5 7
Dough pH 5.550.03% 5.4520.02° 5.4320.03° 5.4520.01° 5.430.02°
Dough TTA’(mL) 1.27+0.11° 1.70+0.10° 1.80:0.00° 1.77+0.06 1.800.20°
Bread pH 6.00+0.02° 5.90+0.01° 5.80+0.04° 5.78+0.01° 5.75+0.02°
Bread TTA(mL) 0.2+0.00° 0.30+0.01° 0.30+0.01° 0.40£0.01° 0.40+0.01°

D Treatment is the same as Table 1.

? Value are meantS.D., means with different superscripts in the row are significantly different(p<0.05).

® TTA: Total titratable acidity
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Table 4. Mixograph of bread dough containing different
concentration of sweetpotato leaf powder

Treatment" Water absorption Mixing time Mixing tolerance

(%) (min) (mm)
Control 65.00.1°Y 3.30+0.01° 10.0£0.3°
2 65.0+0.2° 3.050.02° 10.5+0.5°
3 66.5£0.1° 3.030.01° 10.0£0.2°
5 66.5£0.1° 3.08+0.04° 12.0+0.3
7 67.5+0.3" 3.30£0.01° 13.5+0.1°

D Treatment is the same as Table 1.
? Value are meantS.D., means with different superscripts in the
row are significantly different(»p<0.05).
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Fig. 1. Mixographs of bread dough containing different concentration of sweetpotato leaf powder.
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Table 5. Moisture contents of bread containing different concentration of sweetpotato leaf powder

Treatment”
Control 2 3 5 7
Moisture content(%o) 37.240.41%2 36.2+1.18* 37.3+0.89% 37.7+0.21% 36.6+1.33%

) Treatment is the same as Table 1.

? Value are meantS.D., means with different superscripts in the row are significantly different(p<0.05).

4. Mz =X

AJmko] FH I Y E o] M= Table 69 UMY ick, 2w
FHY Lk 27 57302 71 & A vebtar, aat
A o] SR 472-36302 UEhY foHoR 2
23t} agte i 2o] 1142 7B E9kw, n3ta o 2
I QA ES 644622 oA o7 st bk
2T} 2%, 3% F7Hs FH LR ApolE HolA] ot
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A7VFol 371845 foH o2 ZastAnt 21U bk
dizto] 1092 7P WA vebga, a5at o £ tiAl2
220325302 170} 9 Bure] Hrlsp 2rleE 9
oH o= F7leltt Aol AHEE U7FE M= 1-93.46,
a=0.28, b=7.950]% 1, T30} ¥ Bto] MEl [=5326, a=
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Table 6. Color value of bread containing different concen-
tration of sweetpotato leaf powder

Sample  Treatment" ? a® v?
Control ~ 57.3+3.97  114+0.6°  28.4+1.8°
2 47.2+1.5° 6.4+0.7°  28.4+1.3°
Top crust 3 44.142.5° 52405 26.0+2.4°
5 40.142.6* 54£0.7° 24.1£1.1°
7 36.3+0.1° 4.6:04°  18.7+0.1°
Control ~ 60.5+2.2° 1.6£03*  10.9+0.3°
2 44,541 4° 1.3+0.1°  20.3x0.6°
Internal 3 37.742.6° 0.9+04°  27.6£1.3"
5 35.8+3.0° 0.120.0°  28.7+2.2°
7 29.8+2.6°  -05x0.1  29.3+1.9°

D Treatment is the same as Table 1.

? L(lightness), a(redness), b(yellowness)

3 Value are meantS.D., means with different superscripts in the
row are significantly different(p<0.05).
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Hox] oL, 7% H7F Al Ae] FA7F 457 go= TH
EQUTE Ao Bul= yuh § £ Hriege] St
5 foFoz Fastgon, 5% oY M7t Al v =
7P e & 5 AT Ao Ruj= W7HR9 gliadine
¥} glutenin®] B]-E, gluten®] 3} &, =] F7} J7MF
So] JFFS wron(Lee S 2009), gluten] EFE AT HA A
Ao 7B FAF, YAE £Z27)E HEd] BuE
Bt (Jung 5 1999), 27]9] Q= B3 o] Fole kA B
Qo] oFsHA| EW wWho] Hull ZkAditiMathewon PR 2002)
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L e

Control 2% 3% 5% 7%

Fig. 2. Crumb of bread containing different concentration
of sweetpotato leaf powder.
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Table 7. Specific volume and baking loss of bread containing different concentration of sweetpotato leaf powder

Treatment" Bread weight(g) Bread volumn(mL) Specific volumn(mL/g) Baking loss(%)
Control 4445343 32%) 1,717.46£12.19* 3.860.04" 11.0 +1.06*
2 448.58+3.57° 1,149.75+36.16° 2.5740.15° 9.87+0.36°
3 448.64+2.73° 1,069.01422.35° 2.38+0.05° 10.45+0.71°
5 437.73+8.82° 780.06+24.81¢ 1.79+0.08* 8.42+0.77°
7 457.01+8.21° 769.50+18.52¢ 1.68+0.11¢ 8.80:£0.02°

D Treatment is the same as Table 1.

? Value are meantS.D., means with different superscripts in the row are significantly different(p<0.05).
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Table 8. DPPH radical-scavenging activity and total poly-
phenol content of bread containing different concentration
of sweetpotato leaf powder

1y DPPH radical-scavenging Total polyphenol content

Treatment activity(%, DM) (mg/100 g, DM)
Control 5.3+1.62 10.7+1.0°
2 34.0+£1.3° 38.7+2.5¢
3 40.8+1.2° 48 442.1°
5 53.542.7" 80.3+4.6°
7 54.6+0.6" 116.346.8

" Treatment is the same as Table 1.
? Value are meantS.D., means with different superscripts in the
row are significantly different(»p<0.05).
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Table 9. Lutein and [(-carotene contents of bread con-
taining different concentration of sweetpotato leaf powder

Lutein content [B-carotene content

Treatment” (mg/100 g, DM) (mg/100 g, DM)
Control 0.06£0.01? 0.05+0.01°
2 0.36+0.04° 1.74+0.07°
3 0.72+0.06° 3.01+0.08°
5 1.48+0.01° 8.64+0.10°
7 1.86+0.04" 10.98+0.12°

Y Treatment is the same as Table 1.
? Value are meantS.D., means with different superscripts in the
row are significantly different(p<0.05).
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