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Characteristics of Licorice Jellies using a Water Extract of Licorice Root and
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ABSTRACT

This study was conducted to investigate the usefulness of a hot water extract of
licorice root as a source for production of healthy food. The electron donating capacity of
the hot water extract of licorice root was very strong. This activity decreased by 6.9%
after keeping it in 5 days of cold storage, but it was not significantly different. Ten types
of licorice jellies were prepared, using agar, agar-pectin, agar-cellulose, 2 different
proportions of agar-pectin-cellulose as a gelling agent, and 2 levels of sugar. Among the
5 jellies containing 10% sugar, the elasticity and overall acceptance of the agar jelly
obtained the highest sensory score, but the color and flavor were not affected by the type
of gelling agents. As the sugar concentration increased to 15%, the elasticity of the agar
jelly was also evaluated as being the best one among the 5 jellies, but the overall
acceptance was not significantly different from the others.

Key words: licorice jellies, gelling agents, sugar addition, electron donating capacity,
sensory qualities
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Table 1. Recipes of licorice root jellies

Clebst HatHol ZESEUS 0|8 AxMele S4 19

. Gelling Agent(%)A Sugar
Types of lelly Agar Pectin Cellulose (WIV%)
10% sugar added
Agar 0.5 - - 10
Agar-Pectin 04 0.1 - 10
Agar-Cellulose 04 - 0.1 10
Agar-Pectin-Cellulose(1) 04 0.05 0.05 10
Agar-Pectin-Cellulose(2) 0.3 0.1 0.1 10
15% sugar added
Agar 0.5 - - 15
Agar-Pectin 04 0.1 - 15
Agar-Cellulose 0.4 - 0.1 15
Agar-Pectin-Cellulose(1) 0.4 0.05 0.05 15
Agar-Pectin-Cellulose(2) 03 0.1 0.1 15

*Total amount of gelling agents is 0.5%(V/W) of hot water extract of licorice root. Hot water extract of licorice root
was made from heating of 40 g of licorice root in 1L of distilled water for 2.5 hrs and then squeezing.
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Table 2. Changes of pH and electron donating capacity of hot water extract of licorice root during the

storage period at refrigerated condition

Cold storage period

1 day 3 days 5 days

Electron donating capacity(%) 86.7 84.3 79.8

pH 55 55 55
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Table 3. Viscosity and turbidity of licorice jelly solutions(40°C) with different gelling agent compositions and

sugar levels
Types of Gelling Agent Viscosity®(sec) Transparency™(%)

10% sugar added

Agar 9.5 31.97°

Agar-Pectin 10.3 32.68°

Agar-Cellulose 10.5 33.76°

Agar-Pectin-Cellulose(1) 9.8 15.73"

Agar-Pectin-Cellulose(2) 10.0 16.51°
15% sugar added

Agar 101 21.45

Agar-Pectin 10.2 19.62

Agar-Cellulose 10.4 19.50

Agar-Pectin-Cellulose(1) 9.8 24.64

Agar-Pectin-Cellulose(2) 9.7 22.38

A : Datas obtained from elute time(sec) of 4 mL of jelly solutions through 5 mL pipette.
B : 100 - the value of transmittance at 500 mn Values are means from triplicate
ab : Values in the row with different superscrits are significantly different by ANOVA test.
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Table 4. Color parameters of licorice jelies made from various gelling agents

Types of Gelling Agent

Color parameters

L a b
Jellies added 10% of sugar
Agar 33.28° - 1.01 493"
Agar-Pectin 36.63" - 097 7.09°
Agar-Cellulose 39.79% - 107 8.71°
Agar-Pectin-Cellulose(1) 41.02* - 1.07 9.00°
Agar-Pectin-Cellulose(2) 46.04° - 112 11.10°
Jellies containing 15% of sugar
Agar 36.47 - 1.05 7.60°
Agar-Pectin 36.82° - 111 7.00°
Agar-Cellulose 37.59° - 115 7.50°
Agar-Pectin-Cellulose(1) 40.46" - 111 8.76
Agar-Pectin-Cellulose(2) 46.83° - 1.31 10.86°

Values are means from triplicate.

ab : Values in the row with different superscrits are significantly different by ANOVA test.
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Sensory score

aA
mA-P
OA-C
BA-P-C(1)
BA-P-C(2)

N W s o

-y

(2)

Flavor
Sensory characteristics

A : agar, A-P : agar—-pectin, A-C
: agar—-pectin—cellulose

Elasticity*« Preferencex

: agar-cellulose, A-P-C(1) or

Values are means from triplicate. * p<0.05, ** p<0.01

Fig. 1. Sensory scores of licorice jellies made of several geling agents and 10% sugar
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AaA

BA-P

OA-C

Sensory A—P-C(1)
score BA-P-C(2)

Color Elasticity #**

Sensory characteristics
A : agar, A-P ! agar—pectin, A-C : agar—cellulose, A-P-
C(1) or (2) : agar-pectin-cellulose

Values are means from triplicate. ***. p<0.001

Fig. 2. Sensory scores of licorice jelies made of several gelling agents and 15% sugar
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Sensory score
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Sensory characteristics

Values are means from triplicate. * p<0.05, ** p<0.01

Fig. 3. Sensory scores of licorice agar jellies containing 10% or 15% sugar
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Sensory score

010% Sugar
B15% Sugar

Color

Flavorxx Elasticity Preferencex*

Sensory characteristics

Values are means from triplicate. * p<0.05,

** p<0.01

Fig. 4. Sensory scores of licorice agar-pectin jellies containing 10 % or 15% sugar
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Sensory characteristics

Values are means from triplicate. * p<0.05

Fig. 5. Sensory Scores of licorice agar-cellulose jellies containing 10% or 15% sugar
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010% Sugar

Sensory score B15% Sugar l

Color Flavor Elasticity Preference

Sensory characteristics

Values are mean from triplicate.

Fig. 6. Sensory Scores of licorice agar-pectin-cellulose(1) jelies containing 10% or 15% sugar
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Values are mean from triplicate.

Fig. 7. Sensory Scores of licorice agar-pectin-cellulose(2) jelies containing 10% or 15% sugar
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