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Effect of Houttuynia cordata Thunb. Powder on the
Quality Characteristics of Bread

La-Young Park*
Department of Food Science and Technology, Catholic University of Daegu

Abstract This study was carried out to investigate the quality characteristics of bread containing Houttuynia cordata
Thunb. powder (HTP; in ratios of 0, 0.3, 0.5 and 1.0% of the total flour). We found that addition of HTP decreased the
pH of dough, whereas the pH of bread remained unchanged. HTP caused no significant change in dough volume during
fermentation. Baking loss did not show significant difference between HTP containing bread and control. However, we
found changes in bread volume with the most pronounced decrease observed in bread containing 0.1% HTP. Lightness and
redness of the inner crumb were decreased by the addition of HTP, whereas yellowness was increased. 2,2-diphenyl-1-
picrylhydrazyl-radical scavenging activity and total polyphenol contents were increased significantly by the addition of
HTP. The overall acceptability of bread containing 0.5% HTP was better than that of control.
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sl2olx 21F 3|31, Soxhletd, Kjeldahl 24 FoHL o]-&3}
o Z3|E, ZAY, 2ud kS =49

ojd=o| ME|Ed X
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24X7F B9t FEF oJ3(Whatman No. 1, Sigma-Aldrich, Maid-
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DA oW o] I mgml FEE A& ste] A& &
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49 02mLE FH3ste] 04mM 2,2-diphenyl-1-picrylhydrazyl
(DPPH) &9 08mLE 7lste] 102 &<t &S £ 102 &2
RS 525 nmollX] FEEE SRS o™ thee] AL, DPPH
radical scavenging ability (%)=100—[(OD of sample/OD of control)
x100]°l oJ3te] &S A&t obdAE A7 %2 Kato 5
(15)°] WHo] W} 7 2%E 1 mLol 1 mM NaNO, €9 1mL
€ 718kl 0.IN HCES 7t & #9510 mL= 33l ©]
|HG 37°CoAA 1AZF REGAIZ] § 1 mLE H3t 2% 2AHE-
A 4mLe 30% XAHENOZ 83lISt Griess reagent (1% sulfa-
nilic acid:1% naphthylamine=1:1) 04 mLE 7}t & A4 15
7 WA gt 520mmollA FRES S5 oo ALt
2] nitrite scavenging activity (%)=100-[(OD of sample/OD of
control)x100]1] ¢]3}te] 2HE3IA T
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£ ArktRen, 7lek ArHee 24 2 AZYHEE Bae 5(16)
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A v rpHE A9 A AFE FAlY 93§
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W3} 2ol pH 2 A LS AF 10gS FH3sl 50
FHTE 71l #dsAl £FAIZl tE homogenizer (Nissei,
Nihonseiki Kaisha Ltd., Tokyo, Japan)= 5%7+ @& A1Z1 ¥ pH
© pH meter (Orion 410A, Orion Research Inc, Boston, USA)
2 A8, A8 = £ 10mLE AFH 31 phenolphtha-
lein €9 2342 Hoj=d & 0.1N NaOHE F3} 273}
A FH(mL)YS lactic acid %2 BASATHIT).

o] Bgse vES B AE 10gS AFsl HE %

Table 1. Ingredients composition of bread containing Houttuynia

cordata Thunb. powder (HTP) (unit: g)
Ingredient Control HTP-0.3 HTP-0.5 HTP-1.0
Wheat flour 1000 997 995 990
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
Houttuynia cordata Thunb. powder 0 3 5 10

HTP-0.3: Added with Houttuynia cordata Thunb. powder 0.3%
HTP-0.5: Added with Houttuynia cordata Thunb. powder 0.5%
HTP-1.0: Added with Houttuynia cordata Thunb. powder 1.0%
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Table 2 pH and titratable acidity of doughs and bread containing
different concentration of HTP

Sample Treatment" pH Titratable acidity
Control 5.16£0.02  0.025+0.001°
oueh HTP-03 5144002  0.028+0.001°
oug HTP-0.5 5.08+0.01° 0.031£0.002°
HTP-1.0 5.10£0.02°  0.030+0.001°
Control 5.1840.06" 0.027£0.001°
Bread HTP-0.3 52140.01° 0.026£0.001°
rea HTP-0.5 5.19+0.02° 0.027+0.001°
HTP-1.0 5.1840.01° 0.028+0.002°

DTreatment is the same as Table 1.

PValues are mean+SD, and means with different superscripts in a
column are significantly different at p<0.05 by Duncan’s multiple
range test.
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TS et Awe] ¥y} gzt Blsl) 7hAsiar, Hl-g-A o]
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Table 3. Baking properties of bread containing different concentration of HTP

Treatment” Dough volume Baking loss Loaf weight Loaf volume Specific loaf volume
(mL) (%) (2 (mL) (mL/g)
Control 32.00+0.89* 11.60+0.22° 477.33+1.21° 2188.33£10.33¢ 4.5840.02¢
HTP-0.3 32.00+0.89* 11.60+0.19* 477.33£1.03* 2135.00+4.47° 4.47+0.01°
HTP-0.5 32.50+0.45° 11.64+0.40° 477.17+2.14° 2131.67+28.75° 4.47+0.09°
HTP-1.0 32.00+0.63* 11.67+0.44° 477.00+2.37° 2068.33+10.33° 4.3440.01°

DTreatment is the same as Table 1.

DValues are mean+SD, and means with different superscripts in a column are significantly different at p<0.05 by Duncan’s multiple range test.
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Table 4. Color values of doughs and bread containing different concentration of HTP

Sample Treatment" Lightness (L*) Redness (a*) Yellowness (b*)

Control 81.29+0.58% -1.82+0.06° 14.2140.03°

Doush HTP-03 75.24+0.88° -5.48+0.04° 16.57+0.04°

oug HTP-0.5 71.170.74° -8.38+0.17* 20.33+0.13¢

HTP-1.0 61.820.77" -8.04+0.46" 19.000.08°

Control 71.13+0.25° 3.29:40.05¢ 21.16£0.19°
. . HTP-0.3 65.13+0.18° 2.68+0.03" 20.88+0.10%

op crus HTP-0.5 64.16£0.24° 2.02+0.24° 20.530.18"

e HTP-1.0 63.1540.36" 2.25+0.50% 19.89+0.55°

rea

Control 69.72:£0.43° -1.9120.03¢ 8.14+0.38°

termal HTP-03 68.93£0.23¢ -3.010.08" 12.99+0.10°

nerna HTP-0.5 67.39+0.33° -3.86+0.13" 15.010.34°

HTP-1.0 58.99::0.04° -3.77£0.09" 14.90+0.90°

DTreatment is the same as Table 1.

DValues are mean+tSD, and means with different superscripts in a column are significantly different at p<0.05 by Duncan's multiple range test.

HTP-0.3

Control I' ‘

_Control HTP-0.3 HTP-0.5 |

Fig. 1. Appearance of dough and internal surface of bread containing different concentration of Houttuynia cordata Thunb. powder

(HTP).
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Table 5. DPPH radical scavenging and total phenol content of
breads containing different concentration of HTP

DPPH radical Total polyphenol
n
Treatment scavenging (%) contents (pg/mL)
Control 9.53+0.37% 731.47+£51.72°
HTP-0.3 13.110.93 806.18+34.57°
HTP-0.5 15.86+0.48° 987.21+36.66°
HTP-1.0 22.57+0.66° 1092.1017.95¢

UTreatment is the same as Table 1.
DValues are meantSD, and means with different superscripts in a column
are significantly different at p<0.05 by Duncan’s multiple range test.
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Table 6. Sensory evaluation of bread containing different concentration of HTP

Treatment" Taste Color Flavor Chewiness Overall acceptability
Control 3.56+0.502 3.36+0.83° 3.53+0.47° 3.56+0.50° 3.50+£0.47
HTP-0.3 3.54+0.65° 4.00+0.67° 3.31+0.68° 3.50+0.75% 3.72+0.79%
HTP-0.5 3.56+0.68° 4.11£0.57% 3.33+047° 3.56+0.50% 3.78+0.79%
HTP-1.0 3.2240.79° 3.78+0.92° 2.78+0.92* 3.34+0.50° 3.00+0.82°

DTreatment is the same as Table 1.

DValues are mean+SD, and means with different superscripts in a column are significantly different at p<0.05 by Duncan’s multiple range test.
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