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Abstract

Saururus chinensis powder was added into cookie dough at 5 levels (0%, 1.5%, 3%, 4.5%, and 6%) by partially
replacing equivalent amount of wheat flour in cookie formulation, and cookies thus made were evaluated for phys-
icochemical properties and sensory quality by a small semi-trained panel. Thickness and density of cookies increased
significantly with increase in Saururus chinensis powder content (p<0.05); however, those of dough were not
affected (p>0.05). The pH of both dough and cookies decreased significantly as the level of Saururus chinensis
powder increased (p<0.05). Lightness and yellowness decreased significantly as the Saururus chinensis powder con-
tent increased while redness increased significantly (p<0.05). Spread factor decreased with the powder addition
(»<0.05). Sensory evaluation indicated that samples with higher amount of the powder received higher scores in
terms of taste, flavor, and color but not for hardness (p<0.05). Finally, correlation analysis showed that level of Sau-
rurus chinensis powder incorporation was well-correlated with most of the physicochemical properties and sensory
attributes studied.
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Table 1. Dough formulation for baking cookies substituted with different percentages of Saururus chinensis powder

Saururus chinensis powder level in cookies (%)

Ingredients (g)

0 1.5 3.0 4.5 6.0
Soft wheat flour 200 197 194 191 188
Saururus chinensis powder 0 3 6 9 12
Granulated sugar 144 144 144 144 144
Margarine 90 90 90 90 90
Deionized water 24 24 24 24 24
Sodium bicarbonate 4 4 4 4 4

Total 462.0 462.0 462.0 462.0 462.0
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Table 2. Selected physicochemical properties of dough and cookies as affected by Saururus chinensis powder
3.0
6.42+0.19° .
1.57+0.16" 1.69+0.18°
8.71x0.01° 8.59+0.04°
15.70+0.25% 15.77+0.07*
7.20+0.40° 7.74+0.26°
0.68+0.04" 0.7120.04™
9.80+0.01° 9.55+0.00¢
1.54£0.17° 1.57+0.24°

1.5
6.35+0.22°
1.72+0.22°
8.72+0.03°
15.68+0.08°
6.89+0.23¢
0.65+0.03¢
9.95+0.01°
1.86+0.22%

=

o
dAdHR=

2 (ANOVA)SF 3L, A&
multiple range testol] <J3l 4] 5}

Control
6.41+£0.29*
1.61+£0.15*
9.04+0.012
15.3840.08°
6.36+0.38°

Properties

Thickness (mm)
Dough Density (g/mL)

pH

Moisture content (%, wb)
Thickness (mm) .
Density (g/mL) 0.66+0.04%
pH 10.13+0.02°
2.08+0.38*

**Means within the same row without a common letter are significantly different (»<0.05)

Cookie
Moisture content (%o, wb)
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Table 3. Color characteristics of cookies as affected by Saururus chinensis powder

Saururus chinensis powder level in cookies (%)

Parameter

Control 1.5 3.0 4.5 6.0
L* 65.16+1.45° 55.60+0.57° 48.88+0.69° 46.77+0.86° 43.95+0.99¢
a* 5.3240.65" 5.05+0.47¢ 5.19+0.37" 5.72+0.19° 6.31+0.35"
b* 31.83+0.75* 29.26+0.47° 26.03£0.79° 25.84+0.62°¢ 24.65+0.61¢

*Means within the same row without a common letter are significantly different (p<0.05).

Control 1.5%

3.0% 4.5% 6.0%

Fig. 1. Visual comparison of cookies incorporated with different levels of Saururus chinensis powder.
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Table 4. Breaking force and spread factor as affected by Saururus chinensis powder

Saururus chinensis powder level in cookies (%)

Prope
perty Control 1.5 3.0 4.5 6.0
Breaking force (N) 38.16+4.36¢ 44.86+7.97° 47.08+4.87¢ 56.94+8.29° 71.89+7.33°
Spread factor (ratio) 83.82+1.26° 70.47+1.48° 70.75+0.84° 61.24+0.58¢ 57.82+0.74¢

*dMeans within the same row without a common letter are significantly different (p<0.05).
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Table 5. Sensory properties of the cookies as affected by Saururus chinensis powder

Saururus chinensis powder level in cookies (%)

Attributes
Control 1.5 3.0 4.5 6.0
Hardness 4.00+1.69" 6.41+1.89" 6.55+1.34* 6.36+1.71% 5.5542.36"
Taste 1.73+1.03¢ 3.36+1.33¢ 5.68<1.17° 7.00+1.51* 7.14+1.52*
Flavor 1.45+0.80° 3.55+1.14¢ 5.64+1.14° 6.82+0.91° 7.82+1.10°
Color 1.41£0.67¢ 3.64+1.14° 5.77£1.11° 7.59+0.96" 7.82+0.96*

*Means within the same row without a common letter are significantly different (p<0.05).
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Table 6. Correlation between physiochemical and sensory properties for cookies incorporated with different levels of Saururus

chinensis powder (only significant relations are shown)

Physicochemical

1 Sensory
leS\fel Dough Cookie
T pH  MC? T D* pH L* a* b* B® s¢ Taste  Flavor
-954%
D
ough e 026 -973%x
T  .989%* S923*%  941%
D .934* 887*
P}}llysi,CO-l pH  -.992%** -902%  -971%* - 960%*
¢ em‘cac e e o5t 950% -965%*% _966+* 914%
O0KIE 962%* - 882*
b*  -952% 908*% -932%  _952% 908*  993*+x
B .960%* 926% 959 _QgTH* 917*
S  -957* 959% _974%% _Q7g*+ 945%  947* 910%  -915*
Hardness -907*
Senso Taste .966** -908* 910%  .979%* ~926% -.980** -982** -930*
Y Flavor .986%* -919% 945%  989** _957% _989** -987** -954%  99*+
Color .973** S920%  931% 99+ -930% _ 983+ ~977** _954%  QQTHEE  QOAkEE

ISaururus chinensis, *Thickness, *Moisture content, ‘Density, *Breaking force, *Spread factor
*Significant at p<0.05, **Significant at p<0.01, ***Significant at p<0.001.
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