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Abstract

The purpose of this study was to investigate the antioxidant effects of Mori cortex radicis powder and to determine the
optimal composite recipe by testing different amount of Mori cortex radicis powder and sugar in cookies prepared with
Mori cortex radicis powder. In regard to its antioxident effects, Mori cortex radicis powder had a total phenolic content
and DPPH free radical scavenging activity of 149.56 mg GAE/g and 137.77 pg/mL, respectively. The response surface
methodology was used to obtain ten experimental points (including two replicates for Mori cortex radicis powder and sugar)
and Mori cortex radicis cookie formulation was optimized using rheology. The results of the sensory evaluation produced
significant values for color (p<0.05), texture (p<0.05), sweetness (p<0.01) and overall quality (p<0.05), and the results of
instrumental analysis showed significant values in sweetness (p<0.001), redness (p<0.01) and spread ratio (p<0.5). As a
result, the optimum formulations obtained by numerical and graphical methods were found to be 16.84 g of Mori cortex
radicis powder and 64.42 g of sugar.
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Table 1. Experimental design for cookies prepared with Mori cortex radicis powder

Variable level ingredient

Sample

N Mori cortex radicis Whole wheat flour Sugar Butter Baking powder Whole egg
powder(g) (8 () (8 (8 (8
1 5.00 205 40.00 120.00 3.00 60.00
2 35.00 175 40.00 120.00 3.00 60.00
3 5.00 205 80.00 120.00 3.00 60.00
4 35.00 175 80.00 120.00 3.00 60.00
5 5.00 205 60.00 120.00 3.00 60.00
6 35.00 175 60.00 120.00 3.00 60.00
7 20.00 190 40.00 120.00 3.00 60.00
8 20.00 190 80.00 120.00 3.00 60.00
9 20.00 190 60.00 120.00 3.00 60.00
10 20.00 190 60.00 120.00 3.00 60.00
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Table 2. The contents of total phenol, and DPPH free
radical scavenging activity in the Mori cortex radicis powder

Mean=S.D.
Composition Content
Total phenol(mg GAE/g)"” 149.560.42
DPPH free radical scavenging activity(ug/mL)?  137.77+0.34
D The total phenol contents are expressed as gallic acid equi-

valents(GAE).
2 ICso(ug/mL): The values indicate 50% inhibitory concentration of
DPPH radical.
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Table 3. Physical and mechanical characteristics of cookies prepared with Mori cortex radicis powder

Sample  Mori cortex Sugar Responses

No. radicis powder(g)  (g) L a b Sweetness(%) Spread ratio(cm) — Hardness(N)
1 5.00 40.00 64.55+0.87 6.09+0.29 26.3240.17 1.69+0.52 4.03+0.57 376.20+.106.46
2 35.00 40.00 54.8840.67 6.72+0.11 26.35+0.37 1.7940.10 3.27+1.89 641.03+£135.35
3 5.00 80.00 65.36+0.67 5.03+0.03 26.94+0.34 2.26+0.10 3.33+0.62 732.20£126.76
4 35.00 80.00 57.9540.58 6.91+0.37 26.32+0.31 2.3540.11 3.05+0.62 1,039.83£162.55
5 5.00 60.00 57.6940.43 5.98+0.14 25.73+0.20 2.20+0.16 4.524+0.34 535.56+124.39
6 35.00 60.00 65.424+0.60 6.44+0.36 26.214+0.40 2.16+0.05 3.26+1.85 1,048.33£300.97
7 20.00 40.00 60.5440.51 6.30+0.22 25.95+0.16 1.6840.05 3.77+0.37 542.46+154.99
8 20.00 80.00 60.42+0.45 6.15+0.05 25.31+0.07 2.47+0.05 2.97+1.75 627.50£74.95
9 20.00 60.00 61.43+0.32 6.30+0.13 22.52+0.24 2.06+0.05 3.82+0.79 1,141.434£347.45
10 20.00 60.00 61.10+0.45 6.03+0.17 25.814+0.30 2.1310.17 4.06+1.54 1,066.63+253.35
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Table 4. Analysis of predicted model equation for the physical and mechanical characteristics of cookies prepared with

Mori cortex radicis powder

Responses Model R-squared” F-value” Prob>F Polynomial equation

L Linear 0.3407 1.81 0.227 +61.64 -2.25A+0.12B

a 2F1 0.8886 15.96%* 0.0029 +6.22+0.49A - 0.17B+0.31AB

b Quadratic 0.6922 1.80 0.2946 +25.39 - 0.018A - 8.333B - 0.16AB+).69A%+0.35B
Sweetness Linear 0.9539 72.45%** 0.0001 2.10 - 8.333A+0.35

Spread ratio Linear 0.5976 5.20* 0.0413 +3.60 - 0.39A - 0.28B

Hardness Quadratic 0.7762 2.77 0.1722 +982.77+180.87A+139.97B+10.07AB - 69.56A* - 276.52B°

A: Mori cortex radicis powder, B: Sugar

D 0<R’<l, close to 1 means more significant, 2 *p<0.05, **p<0.01, ***p<0.001
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Fig 1. Perturbation plot and response surface for the effect of Mori cortex radicis powder(A), sugar(B) on physical and
mechanical characteristics of cookies prepared with Mori cortex radicis powder.
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Table 5. Sensory evaluation of cookies prepared with Mori cortex radicis powder

Sample Mori cortex radicis  Sugar Responses

No. powder(g) (8 Color Appearance Flavor Texture Sweetness ~ Overall quality
1 5.00 40.00 4.55 4.50 4.80 425 3.55 3.40
2 35.00 40.00 3.30 4.80 3.20 3.05 2.80 3.05
3 5.00 80.00 4.10 4.00 495 4.80 435 4.50
4 35.00 80.00 3.85 4.00 4.30 3.15 4.10 3.70
5 5.00 60.00 4.15 4.30 4.00 4.90 4.05 4.20
6 35.00 60.00 4.15 4.15 421 3.50 3.70 3.65
7 20.00 40.00 4.50 4.40 4.00 4.10 3.40 3.55
8 20.00 80.00 4.55 4.70 4.50 435 4.55 4.45
9 20.00 60.00 5.25 5.20 5.45 5.40 4.55 5.35
10 20.00 60.00 5.20 5.40 5.35 4.85 4.70 5.05

Table 6. Analysis of predicted model equation for the sensory characteristics of cookies prepared with Mori cortex radicis

powder
Responses Model R-squared” F-value? Prob>F Polynomial equation

Color Quadratic 0.8949 6.75% 0.0440 5.08 - 0.25A+0.025B+0.25AB - 0.79A% - 0.41B?
Appearance Quadratic 0.6332 1.38 0.3883 5.06+0.025A - 0.17B - 0.075AB - 0.59A% - 0.26B’
Flavor Quadratic 0.6078 1.24 0.4296 5.01 - 0.34A+0.29B+0.24AB - 0.52A% - 0.37B?
Texture Quadratic 0.9463 14.10* 0.0119 4.98 -0.7140.15B - 0.11AB - 0.63A* - 0.61B
Sweetness Quadratic 0.9545 16.77** 0.0087 4.49 - 0.22A+0.54B+0.12AB - 0.48A” - 0.38B°
Overall quality Quadratic 0.8908 6.52% 0.0466 4.93 - 0.28A+0.44B - 0.11AB - 0.74A% - 0.66B’

A: Mori cortex radicis powder, B: Sugar
D 0<R’<l, close to 1 means more significant, 2 *p<0.05, **p<0.01

T B% quadratic RE 2 ZAAES3L, p-value= A 0.0440
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Fig 2. Perturbation plot and response surface for the effect of Mori cortex radicis powder(A), sugar(B) on sensory
characteristics of cookies prepared with Mori cortex radicis powder.
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