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Abstract

In this study, the effects of yacon (Smallanthus sonchifolius) leaf on the quality characteristics of cookies were examined.
In order to investigate its effects, four different amounts (0%: Control, Y-0.5, Y-1.0, Y-1.5) of yacon leaf powder were added
to the cookie dough. Among the physicochemical and sensory characteristics, the density and pH of the dough, spread
factor, color value, firmness, consumer acceptability, and Pearson’s correlation coefficients were measured. Although there
was no significant difference in pH of the doughs among the groups, density significantly decreased with increasing amount
of yacon leaf powder (p<0.05). While the L, a, b values, and hardness decreased significantly, DPPH free radical
scavenging activity increased significantly as the content of yacon leaf powder increased (p<0.05). Overall acceptability,
appearance, taste, and texture between the control and Y-0.5 groups showed no significant differences. This study suggests
the possibility of yacon leaf as an ingredient that increases the functionality of cookies.
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<Table 1> Formula of cookies containing yacon leaf powder

®
Cookies"
Ingredients

Control Y-0.5 Y-1.0 Y-1.5
Soft flour 400 398 396 394
Yacon leaf powder 0 2 4 6
Butter 160 160 160 160
Sugar 140 140 140 140
Salt 2 2 2 2
Egg 100 100 100 100
Baking powder 8 8 8 8
Vanilla flavor Powder 4 4 4 4

DControl: 0% of yacon leaf powder added
Y-0.5: 0.5% of yacon leaf powder added
Y-1.0: 1.0% of yacon leaf powder added
Y-1.5: 1.5% of yacon leaf powder added
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Average width of 6 cookies (mm)

- - 10
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Surrey, UK)E ©|-8-3lo] 153] ¥Hs SISt} Probe= %
74 2mm cylinder typeS AFE-3}9S™ pretest speed, test
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<Table 2> Density and pH value of cookie dough containing yacon
leaf powder

Cookies"

Control Y-0.5 Y-1.0 Y-1.5

Density
(¢/mL)
pH 6.48+0.22°

1.16£0.012  1.1340.02% 1.12+0.02° 1.12+0.01°

6.50+0.14*  6.53£0.09°  6.58+0.08"

DControl: 0% of yacon leaf powder added

Y-0.5: 0.5% of yacon leaf powder added

Y-1.0: 1.0% of yacon leaf powder added

Y-1.5: 1.5% of yacon leaf powder added

DEach value is expressed as meantstandard deviation.

Means in a row with different letters are significantly different
(p<0.05) by Duncan’s multiple range test.
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<Table 3> Spread factor of cookie containing yacon leaf powder

Cookies”
Control Y-0.5 Y-1.0 Y-1.5
Spread 51 11262 332360200 33.55£0.74° 4529+121°
factor

DControl: 0% of yacon leaf powder added

Y-0.5: 0.5% of yacon leaf powder added

Y-1.0: 1.0% of yacon leaf powder added

Y-1.5: 1.5% of yacon leaf powder added

PEach value is expressed as meantstandard deviation.

Means in a row with different letters are significantly different
(p<0.05) by Duncan’s multiple range test.
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1.0 o]delX e SAETF o407 FolAe o= U
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Axe ZHz 4779, 3293, 3292, 3306 newtonl E oYl
A7REE ol fFoFQl &7t glloy ol Hr=
< EFET folF 02 ZJE7) Skth(p<0.05). ]2t A
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Ao g EUTHp<0.05). olelgt A= oF2le] ksl
O 2RE FY3F AoE AFHATHGoto 5 1995). wWEHA of
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6. 7712 715

oRZel F719] 715k AR A= <Table 7> AN
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<Table 4> Color values of yacon leaf powder and cookie containing yacon leaf powder

Cookies"
Color value Yacon leaf powder
Control Y-0.5 Y-1.0 Y-1.5
10.97+0.25 78.25+2.02 68.09+3.51° 65.80+:4.08° 61.48+4.06°
a 2.15+0.13 1.60+1.49* 0.60+1.45° -1.83+1.78° -3.83+1.94¢
b 12.16+0.21 31.5241.36" 30.4441.52° 29.37+0.93¢ 28.56+1.89°¢
AE? 0.00£0.00¢ 10.64+3.76° 13.61+4.15° 18.22+4.03?

DControl: 0% of yacon leaf powder added
Y-0.5: 0.5% of yacon leaf powder added
Y-1.0: 1.0% of yacon leaf powder added
Y-1.5: 1.5% of yacon leaf powder added

2 _ 2 2 2
)AE_ f\/(Lsample - Lcomml) + (asample - acontml) + (bsample - bcontrol)

9Each value is expressed as meantstandard deviation.

Means in a row with different letters are significantly different (p<0.05) by Duncan’s multiple range test.
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<Table 5> Hardness of cookie containing yacon leaf powder
(Newton)

<Table 6> DPPH radical scavenging activities of cookie containing
yacon leaf powder (%)

Cookies"
Control Y-0.5 Y-1.0 Y-1.5

Cookies"

Control Y-0.5 Y-1.0 Y-1.5

Hardness 477949282 32934526  32924515°  3306+:440°

DPPH RSA  0+£0.00®  1049+0.74* 9.71£0.74* 9.57+0.37"

DControl: 0% of yacon leaf powder added

Y-0.5: 0.5% of yacon leaf powder added

Y-1.0: 1.0% of yacon leaf powder added

Y-1.5: 1.5% of yacon leaf powder added

DEach value is expressed as meantstandard deviation.

Means in a row with different letters are significantly different
(p<0.05) by Duncan’s multiple range test.
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(p<0.05). %= agke] ¢ =3 Y-0.5¢¢] ¢ A=
E et Y-1.023 Y-1.53004 5 5452 el A
o2 Hol F7]e] Mo thet 7ake AHES YE

»

e
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DControl: 0% of yacon leaf powder added

Y-0.5: 0.5% of yacon leaf powder added

Y-1.0: 1.0% of yacon leaf powder added

Y-1.5: 1.5% of yacon leaf powder added

YEach value is expressed as meantstandard deviation.

Means in a row with different letters are significantly different
(p<0.05) by Duncan’s multiple range test.
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<Table 7> Consumer acceptability scores of cookies containing yacon leaf powder

Cookies"
Control Y-1.0 Y-1.5
Overall Acceptability 6.65£1.702 6.27£1.57° 4.84+1.83° 4.80+1.71°
Appearance 6.61£1.66° 6.50£1.62° 5.54+1.75° 543+1.65°
Flavor 6.27+1.74° 5.73+1.78® 5.06+1.82¢ 5.30+£1.94%
Color 6.66+1.55° 6.19+1.65° 4.99+1.72° 5.40+1.84%
Taste 6.49+1.81° 5.96+1.77° 4.59+2.14° 4.79+1.98"
Texture 6.29+1.71° 5.79+1.77° 4.76+1.63° 5.03+1.69°

DControl: 0% of yacon leaf powder added

Y-0.5: 0.5% of yacon leaf powder added

Y-1.0: 1.0% of yacon leaf powder added

Y-1.5: 1.5% of yacon leaf powder added

PEach value is expressed as meantstandard deviation.

Means in a row with different letters are significantly different (p<0.05) by Duncan’s multiple range test.
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<Table 8> Pearson’s correlation coefficients among physicochemical and sensory characteristics
Overall
. Spread Hard- DPPH Appea-
Density pH factor L a ness  RSA acc?pt- Flavor Color Taste Texture
abiity
Density 1
pH -779 1
Spread factor -556 929 1
L 0.967* -.893 -.745 1
a 815 -989*  -866 .898 1
b 911  -965*% -810 963*  981* 1
Hardness 968*  -.646 -448 920 667 797 1
DPPH RSA -945 596 408  -893  -613 -752  -977* 1
Overall acceptabiity 857 -890 -.662 .862 948 951*% 699  -.642 1
Appearance 805  -906 -.700 .830 959% 942 630 -568 .994** 1
Flavor 948 -760 -474 .885 .834 .900 853 -813 943 903 1
Color 882 -756 -461 821 842 .881 750 -701  .966* 939  .985*% 1
Taste 891 -837 =577 .864 907 932 750 -697 991*%*  973*% 977*  991** 1
Texture 908  -795 -515 .861 872 912 782 -733  975% 948 991** 997**  996** 1
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