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Abstract

Reaction of enzymatic browning in fruit is a reaction that occurs due to the
oxidation of phenol and involves the enzyme polyphenol oxidase (PPO).
Prevention of browning reactions can be done by inhibiting PPO activity, one
of alternative is to use NaCl. The purpose of this study was to determine the
ability of low NaCl concentration to inhibit the browning reaction based on the
color change of L* value. Apple peels was dipped in phosphate buffer pH 7.0
containing 0.1 M NaCl and incubated at room temperature for 6 hours. The
result indicated the hindrance of NaCl in the development browning color that
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was detected by L* value. In conclusion, NaCl may inhibit the process of

browning apple in room temperature.

Introduction

Apple is one of the most popular fruits because it
has the potential as a source of antioxidants (Eissa et al.,
2006; Adyanthaya et al., 2008). In addition apples
contain many essential vitamins and minerals for
humans such as vitamin A, B1, C, and several types of
minerals such as calcium, phosphorus, and iron
(Gebhardt et al., 2002). Phenolic content provides anti-
diabetic (Adyanthaya et al., 2009) and antioxidant effect
(Sun et al., 2002).

Browning reactions on fruit are a common reaction
in fruits, especially apples (Valentines et al. 2005) which
occur due to enzymatic phenol oxidation (Manzocco et
al., 2001) and involve the enzyme polyphenol oxidase
(PPO) (Eissa et al., 2006) with polyphenolic substrates
such as catechins, caffeic acid, pyrochecol/catechol and
chlorogenic acid (Garcia and Barret, 2002). This reaction
can change sensory properties, reduce nutritional quality
(Cortez-Vega et al, 2008), and reduce consumer
acceptance (Queiroz et al., 2011; Purwanto and Effendi,
2016). The brown colour generated from the enzymatic
browning reaction occurs because of the appearance of
quinones that are long dark brown (Cheng and Crisosto,
2005; Aprillia and Susanto, 2014).
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The PPO inactivation method to inhibit browning
reactions can be done through thermal processes but
causes softening of the tissue (Tortoe et al., 2007). The
use of modified atmospheric packaging can also be used
to prevent browning reactions (Ghidelli et al., 2013).
Chemical methods using ascorbic acid, cysteine, citric
acid, sodium chloride, and benzoic acid also have the
opportunity to do but can have a negative impact on taste
(Altunkaya and Gokmen, 2009; Husaini et al., 2007).
Until now, research to prevent browning reactions that do
not cause negative impacts continues. The mechanism
of action in inhibiting browning reactions also needs to
be carried out in order to determine the right type of
inhibitor for optimal results.

NaCl is a well-known compound as enzyme
inhibitor but no research has focused yet on the study of
the ability to inhibit browning reactions in apples.
Therefore, this study aims to determine the ability of
NaCl to inhibit browning reactions based on
discoloration. The benefit of this research is to find out
information on the ability to inhibit the browning reaction.

Materials and Methods
The material used in this study is Red Delicious
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apples obtained from modern markets in the Tembalang
area, Semarang. NaCl was obtained from Merck,
Germany. The measuring cup, cup glass, knife (stainless
steel), micro tube, vortex (Scilogex MX-5), Apple digital
colormeter (US) software were used as equipment.

The study was conducted for approximately 3
months, starting on November 14, 2017 until January 23,
2018 at the Central Laboratory for Research and
Services Diponegoro University (CORES DU).

Apple preparation

The preparation procedure for apples carried out
refers to the method of Lu et al. (2009) with the following
procedure: apples were cleaned from their skin using a
stainless steel knife. Latex gloves were used in this
process to prevent direct skin contact to fruit. The peeled
apple was then cut to a size of 1.0 x 1.0 x 0.5 cm. Cut
apples were then prepared for the immersion stage and
L * color change analysis.

NaCl Preparation

The process of making 0.1 M NaCl solution was
done by dissolving 58.5 mg NaCl in 10 ml of distilled
water. Before use, all solutions were filtered using a
syringe filter (with a pore size of 0.22 ym) and carried out
aseptically.

Immersion peeled apple in NaCl

The apple immersion procedure carried out refers
to the method of Lu et al. (2006). Prepared pieces of
apple were immersed in NaCl 0.1 M solution for 10
minutes at room temperature. The soaked pieces were
then separated from the solution and then analyzed for
color changes for 6 hours using digital color meter
software (Macintosh, US).

L*value analysis

Testing of the L* value referred to the method of
Quevedo et al., (2009). Samples that were soaked and
left in an open room were then tested for L* value for
every hour. The test used the CIE L*, a*, b* method and
but data in this research was calculated L* value only for
the reliability of browning appearance. The treatment
was applied in 3 replicates. Data was taken at 3 points
measurements on each sample. Data was shown as
meanzstandard error.

Results and Discussion

Testing for discoloration can be used to detect
changes in the quality of food (Leon et al., 2006).
Changes in the L* value in the sample of the first 0 hours
reached 84.332+0.593. The inhibition of browning
reactions on the fruit might be appeared by the presence
of inhibitors (Altunkaya and Gokmen, 2008). Brown is an
indicator of the change in tyrosinase to L-dopa which
then converts the L-dopa to dopa which will eventually
form the brown quinone polymer (Lu et al., 2006; Arslan
et al., 2004). Because the formation of brown color has
a close correlation with enzyme inhibition activity (in this
case PPO) so that the brownindicator can also be used
as an indicator of enzyme inhibition in the browning of
fruit. Based on this initial value, NaCl 0.1 can inhibit
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about 5% since the final L* value was detected as much
as about 79. The greater the decrease in L* value, the
more browning reactions that occur (Quevedo et al.,
2009). Therefore, NaCl was proven to have ability in
inhibiting browning reactions due to the inactivate PPO
and degrade oxidative phenol compounds (He et al.,
2008).
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