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Changes in the Quality of Peeled Chestnut Achieved by
Browning Inhibition Treatments During Storage
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Abstract: The effects of dippin treatments using Glycyrrhiza uralensis extract (0.5%, 1.0%, 2.0%) and calcium
chloride (0.5%, 1.0%, 2.0%) on the quality of peeled chestnuts were investigated. Following dipping treatment, peeled
chestnuts were vacuum-packed using a 75-pm polyethylene PE and nylon film, and stored in a 0 °C incubator for
six weeks. The dipping treatments of the peeled chestnuts successfully achieved browning inhibition. The browning
degree following 2.0% calcium chloride treatment was the lowest at 0.68 OD. The color change (AE) of the peeled
chestnuts was the highest (6.0) in the control, and the lowest (3.5) for the 1.0% and 2.0% calcium chloride-treated
samples. G. uralensis extract and calcium chloride treatments did not impact weight, moisture loss rate, firmness, or
the soluble solid content of the peeled chestnuts following storage. The decay rate was 12.0% in the control group,
and 11.0%, 11.5%, and 11.0% for G. wralensis treatment at 0.5%, 1.0%, and 2.0% calcium chloride treatment,
respectively, and 13.0%, 9.5%, and 9.0% at 0.5%, 1.0%, and 2.0% calcium chloride treatment, respectively. Sensory
evaluation (palatability, off-odor) showed that a 2.0% G. uralensis extract treatment presented excellent results during
the storage period. Texture and color indicated no differences as a result of the browning inhibition treatments.
Therefore, when considered comprehensively, a 2.0% G. uralensis extract treatment was shown to be effective for
maintaining the quality and providing browning inhibition of peeled chestnuts. This result isexpected to solve the
problem of quality deterioration in the form of sour taste, which is a problem in chemical processing.
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Figure 1. Changes in color differences (AE) of the dip treated peeled chestnut
by browning inhibitor treatments during storage period. Vertical bars represent +

standard error of the mean (n=20).
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Figure 2. The browning degree after 6 weeks storage of the dip treated peeled chestnut by browning inhibitor treatments.

A, control; B, 0.5% Glycyrrhiza uralensis; C, 1.0% Glycyrrhiza uralensis; D, 2.0% Glycyrrhiza uralensis; E, 0.5%
calcium chloride; F, 1.0% calcium chloride; G, 2.0% calcium chloride. Vertical bars represent + standard error

of the mean (n=3).
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Figure 3. The weight and the moisture loss rates after 6 weeks storage of the dip treated peeled chestnut by browning
inhibitor treatments. A, control; B, 0.5% Glycyrrhiza uralensis; C, 1.0% Glycyrrhiza uralensis; D, 2.0% Glycyrrhiza uralensis;
E, 0.5% calcium chloride; F, 1.0% calcium chloride; G, 2.0% calcium chloride. Vertical bars represent + standard error
of the mean (n=3).
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Figure 4. Changes in soluble solids contents of the dip treated peeled chestnut
by browning inhibitor treatments during storage period. Vertical bars represent
+ standard error of the mean (n=20).
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Figure 5. Changes in firmness of the dip treated peeled chestnut

by browning inhibitor treatments during storage period.
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Figure 6. Changes in decay rates of the dip treated peeled
chestnut by browning inhibitor treatments during storage period.
Vertical bars represent + standard error of the mean (n=10).

Table 1. Changes in sensory evaluation scores of the dip treated peeled chestnut by browning inhibitor treatments during storage period.

Storage period (weeks

:};ﬁf ;zn Treatment” 0 1 > £° P 3 ( ) 1 p p
A 458" 42a 4.0a 3.9a 3.7a 32a 3.1abc

B 4.5a 4.3a 4.1a 3.9a 39a 33a 33a

C 4.5a 42a 4.0a 3.8a 3.8a 33a 3.1ab

Palatability D 4.5a 4.2a 39a 3.9a 3.8a 3.5a 34a
E 4.5a 4.3a 4.1a 3.6a 3.7a 33a 2.8bc

F 4.5a 42a 4.0a 3.3a 32a 3.1a 2.7¢

G 4.5a 43a 4.0a 3.9a 33a 3.1a 2.8bc

A 4.8a 4.6a 43a 3.9a 3.8a 2.8a 2.7a

B 4.8a 4.7a 4.5a 3.9a 3.8a 3.0a 2.9a

C 4.8a 4.4a 4.1a 4.0a 3.7a 32a 3.1a

Texture D 4.8a 42a 4.0a 4.0a 39a 32a 2.8a

E 4.8a 42a 4.1a 4.1a 3.6a 34a 2.6a

F 4.8a 43a 42a 42a 3.5a 33a 2.5a

G 4.8a 4.7a 4.5a 4.1a 3.8a 34a 2.6a

A 4.6a 4.4a 4.4a 4.4a 4.0a 3.2c¢ 3.1b

B 4.6a 44a 4.1a 39a 3.8a 3.2bc 3.1b

C 4.6a 4.5a 4.4a 4.3a 4.1a 3.6abc 3.1b

Off-odor D 4.6a 43a 4.3a 42a 4.2a 39a 3.6a
E 4.6a 4.4a 4.4a 3.9a 3.8a 3.6abc 3.3ab

F 4.6a 42a 42a 4.0a 39a 3.8ab 3.4ab

G 4.6a 43a 4.0a 3.9a 39a 3.7abc 3.3ab

A 4.8a 4.5a 3.8b 3.6b 3.2b 2.7b 2.5b

B 4.8a 4.4a 4.0ab 3.7ab 3.6ab 33a 3.1a

C 4.8a 4.6a 4.4a 42a 3.7ab 34a 3.2a

Color D 4.8a 4.5a 4.3ab 42a 3.8a 34a 33a

E 4.8a 43a 4.2ab 4.0ab 3.5ab 3.5a 33a

F 4.8a 43a 4.3ab 4.0ab 3.7ab 34a 34a

G 4.8a 42a 4.2ab 4.0ab 3.8a 3.5a 34a

* A, control; B, 0.5% Glycyrrhiza uralensis; C, 1.0% Glycyrrhiza uralensis; D, 2.0% Glycyrrhiza uralensis; E, 0.5% calcium
chloride; F, 1.0% calcium chloride; G, 2.0% calcium chloride.
Y Mean separation within columns by Duncan’s multiple range test at p=0.05, respectively
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