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ARTICLE INFO ABSTRACT
Article history: Alpinia purpurata (Vieill.) K. Schum is a spice that has the ability to inhibit
Received: 04-01-2021 bacterial growth and has a good antioxidant capacity. This study aims to
Revised: 02-03-2021 determine the effect of adding Alpinia purpurata (Vieill.) K. Schum 0%, 10%,
Accepted: 28-04-2021 20%, 30%, 40% on day 0, 1, and 2 on the number of bacteria, antioxidant
capacity and hedonic properties which include the taste, aroma, and color of Red
Keywords: ginger fried chicken. This type of research was an experimental research with a
Alpinia purpurata (Vieill) k.~ completely randomized factorial design (CRD). The data obtained were then
Schum analyzed statistically using ANOVA and continued with Duncan's Multiple
bacteria number Range Test (DMRT) to obtained differences. Each treatment was repeated twice.

The results showed that the addition of the concentration of Alpinia purpurata
(Vieill.) K. Schum 0%, 10%, 20%, 30% and 40% in Red ginger fried chicken had
a significant effect on the number of bacteria and antioxidant capacity on day O,
1, 2 and had a significant effect on the hedonic properties on day 0. (taste, color
and aroma) on the hedonic properties on day 0. (taste, color and aroma). The
addition of Alpinia purpurata (Vieill.) K. Schum 40% gave the best results on the
number of bacteria, antioxidant capacity and hedonic properties. To conclude, the
higher the addition of Alpinia purpurata (Vieill.) K. Schum to Red ginger fried
chicken resulted on the lower the number of bacteria and the greater the
antioxidant capacity and the more preferred hedonic properties.
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organoleptic
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I. Introduction

Alpinia purpurata (Vieill.) K. Schum or red ginger is a spice and seasoning that is frequently
used as a flavoring ingredient in Indonesian cuisine. Apart from being used as a kitchen spice,
Alpinia purpurata (Vieill.) K. Schum contains ingredients that are typically used as traditional
medicine. Consumption of Alpinia purpurata (Vieill.) K. Schum for a long time is able to prevent
cancer (Raj et al., 2012). Alpinia purpurata (Vieill.) K. Schum has the potential to act as an antidote
to disarm free radicals and protect against oxidative stress that causes degenerative diseases (Lobo et
al., 2010). In the future, Alpinia purpurat can be used as a potential drug therapy (Ghosh & Rangan,
2013). Alpinia purpurata (Vieill.) K. Schum rhizome contains phenolic compounds as antimicrobials
(Chan & Wong, 2015). The role of Alpinia purpurata (Vieill.) K. Schum is as a food preservative
that contains antimicrobial activity (de Cuffa Matusaiki et al., 2021; Soares et al., 2018). The
chemical compounds contained in Alpinia purpurata (Vieill.) K. Schum are phenols, flavonoids and
essential oils (Victorio et al., 2009). Phenolic compounds and flavonoids are natural sources of
antioxidants that are typically found in vegetation (Tungmunnithum et al., 2018). Within the
rhizome of Red Alpinia purpurata (Vieill.) K. Schum, it contains phenolic compounds and
flavonoids which can be used as a source of natural antioxidants (Villaflores et al., 2010).

The antioxidant activity in Alpinia purpurata (Vieill.) K. Schum is able to function as a substance
to minimize the occurrence of oxidation processes, decomposition, and extend the storage duration
of a product (Raj et al., 2012). Alpinia purpurata (Vieill.) K. Schum contains chemicals that is able
to prevent or inhibit the growth of microorganisms (Chan & Wong, 2015). The addition of immature
Alpinia purpurata (Vieill.) K. Schum with a concentration of 100 gr/three liters carried out in boiling
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water of meatballs in a boiling state is able to increase the storage duration of meatballs. Besides
being able to increase the storage duration of meatballs, the use of Alpinia purpurata (Vieill.) K.
Schum extract at a dose of 15 percent will lead to a decrease in the number of milkfish bacteria
(Yuliani et al., 2017).

Chicken meat contains high, complete and balanced nutritional contents (Beski et al., 2015) and
the price is relatively economical. The high nutritional content in chicken meat is a good medium for
microbial growth, therefore chicken meat is one of the perishable foodstuffs. Decomposition on
chicken meat can be caused by physical collisions, chemical changes, and microbial activity. As a
result of the decomposition caused by bacteria, cause mucus formation, change in color, change in
odor, and change in taste. Alpinia purpurata (Vieill.) K. Schum contains ingredients that can be used
to inhibit bacteria (Rialita et al., 2019). One method to maintain quality is by giving natural
preservatives such as Alpinia purpurata (Vieill.) K. Schum to inhibit bacterial growth
(Kochuthressia et al., 2010).

Red ginger fried chicken is a traditional dish from West Java that is marinated with a plentiful
red ginger or Alpinia purpurata (Vieill.) K. Schum. Red ginger fried chicken has a delicious taste
and distinctive aroma. Apart from being a spice, Alpinia purpurata (Vieill.) K. Schum can also be
used as a topping that can be eaten together with the meat and has the potential to be preserved
because it is made from the spice Alpinia purpurata (Vieill.) K. Schum.

Il. Method

This research was a quantitative experimental study using a Completely Randomized Factorial
Design (CRFD) experimental procedure. The treatment given was the addition of Alpinia purpurata
(Vieill.) K. Schum with a concentration of 0 percent, 10 percent, 20 percent, 30 percent and 40
percent, then the number of bacteria, antioxidant capacity, and organoleptic properties were
examined. The raw materials used in the making of Red Ginger fried chicken were red ginger
(Alpinia purpurata (Vieill.) K. Schum), chicken, shallots, garlic, coriander, candlenut, turmeric, bay
leaves, lemongrass, pepper and salt. Materials used for the analysis of antioxidant capacity were
methanol and DPPH solution. While the materials used for the analysis of the number of bacteria
were plate count agar (PCA) media and butterfield's phosphate buffered solution. The tools used in
the process of making Red Ginger (Alpinia purpurata (Vieill.) K. Schum) fried chicken were a knife,
cutting board, basin, scale, grate, spoon, spatula, plan and stove. The tools used for chemical
analysis were digital scales, measuring flasks, pipettes, spectrophotometers, scales, autoclaves,
incubators, anaerobic jars, petri dishes, retail bottles, colony counters, blenders, jars, bent glass rods
and glass pipettes.

Hedonic test employed a scale of 1 (not prefer) to 5 (prefer). The hedonic test was carried out to
determine the level of preference for the panelists on the taste, color and aroma in the addition of
Alpinia purpurata (Vieill.) K. Schum with a concentration of 0 percent, 10 percent, 20 percent, 30
percent, and 40 percent in Red Ginger (Alpinia purpurata (Vieill.) K. Schum) fried chicken. The
panelists involved were 35 students of the State University of Malang with two repetitions.
Statistical analysis of the research data from two repetitions were statistically analyzed using the
Two-Way Anova method. Two-Way Anova was used to test for real differences between two
variants of three or more sample groups due to the presence of two treatment factors. If there is a
difference in treatment, then it is continued by the Duncan's Multiple Range Test (DMRT) with a
significance level of 5 percent.

111. Results and Discussion

A. The Analysis Results on The Number of Bacteria on Red Ginger (Alpinia purpurata (Vieill.) K.
Schum) fried chicken

The analysis indicated that the higher the addition of Alpinia purpurata (Vieill.) K. Schum used
on Red Ginger nfried chicken, the lower the number of bacteria. Alpinia purpurata (Vieill.) K.
Schum red is able to inhibit bacterial growth, particularly against Enterobacter aerogenes
(Kochuthressia et al., 2010; Soares et al., 2018). The low number of bacteria in the addition of
Alpinia purpurata (Vieill.) K. Schum which was greater is due to the content of active compounds as
antimicrobials (Al-Enazi, 2018). One of the chemical compounds found in Alpinia purpurata
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(Vieill.) K. Schum is essential oil (Santos et al., 2012). Essential oils have antifungal and
antibacterial activity (Kalemba & Kunicka, 2005). The results of Kochuthressia et al., (2010) stated
that the effect of using a high dose of Alpinia purpurata (Vieill.) K. Schum in immersing milkfish is
able to reduce the number of bacteria in milkfish. This shows that the addition of more Alpinia
purpurata (Vieill.) K. Schum is able to inhibit the number of bacteria present.

Alpinia purpurata (Vieill.) K. Schum contains compounds that is able to inhibit bacteria (Raj et
al.,, 2012). The rhizome juice of Alpinia purpurata (Vieill.) K. Schum has bacteriostatic and
bactericidal activities against Aeromonas hydrophila bacteria (Raj et al.,, 2012), while
10.35508/1jch.v1i2.2159 states that the extract of Alpinia purpurata (Vieill.) K. Schum red (Alpinia
purpurata (Vieill.) K. Schum) is more effective in inhibiting the growth of S.aureus bacteria
compared to E. coli (Kochuthressia et al., 2010; Villaflores et al., 2010).

Based on the results of the data obtained during the storage period, it can be seen that the lowest
number of bacteria was the addition of 40 percent of Alpinia purpurata (Vieill.) K. Schum. This is
because Alpinia purpurata (Vieill.) K. Schum is able to act as a preservative substance thus the
number of bacteria found in Red Ginger fried chicken has decreased. The role of Alpinia purpurata
(Vieill.) K. Schum as a food preservative is inseparable from the ability of Alpinia purpurata
(Vieill.) K. Schum, which has antimicrobial activity of phenols, flavonoids and essential oils which
are antimicrobial sources (de Pooter et al., 1995; Santos et al., 2012). Alpinia purpurata (Vieill.) K.
Schum is added, the higher the antimicrobial content (Victdrio et al., 2009), where as Santos et al.,
(2012) states that the effect of adding Alpinia purpurata (Vieill.) K. Schum on mackerel is able to
increase storage period. The number of bacteria on Red Ginger (Alpinia purpurata (Vieill.) K.
Schum) fried chicken can be seen from the results of research after the it received the addition of
Alpinia purpurata (Vieill.) K. Schum. From the results of the data, it can be seen that the average
number of bacteria at the highest storage period was in the control (without the addition of Alpinia
purpurata (Vieill.) K. Schum). After adding Alpinia purpurata (Vieill.) K. Schum, there was a
decrease in the number of bacteria on Red Ginger fried chicken in each addition to the concentration
of Alpinia purpurata (Vieill.) K. Schum, accordingly it would affect its durability of Red Ginger
(Alpinia purpurata (Vieill.) K. Schum) fried chicken.

B. The Analysis Results of Antioxidant Capacity of Red Ginger (Alpinia purpurata (Vieill.) K.
Schum) fried chicken

The higher the addition of Alpinia purpurata (Vieill.) K. Schum, it obtained higher antioxidant
capacity (the resulting 1C50 value decreased). In the rhizome of red Alpinia purpurata (Vieill.) K.
Schum (Alpinia purpurata (Vieill.) K. Schum), it contains phenolic compounds and flavonoids
which can be used as a source of natural antioxidants (Fachriyah et al., 2020; Victorio et al., 2009).

Based on the results of the data obtained on the storage period, the highest antioxidant capacity
was in the addition of 40 percent of Alpinia purpurata (Vieill.) K. Schum. On day 0, the antioxidant
capacity of Red Ginger fried chicken with the addition of Alpinia purpurata (Vieill.) K. Schum 40
percent was 102.51 ppm, on day 1 the antioxidant activity was 104.15 ppm, on day 2 the antioxidant
activity was 105.86 ppm. The highest antioxidant capacity in Red Ginger fried chicken with the
addition of Alpinia purpurata (Vieill.) K. Schum 40 percent, namely on day 0 and decreased on days
1 and 2. Red Alpinia purpurata (Vieill.) K. Schum rhizome contains flavonoids which consist of a
collection of polyphenolic compounds with high antioxidant content (Fachriyah et al., 2018).
Antioxidants are compounds that are easily damaged by oxidation (Obeng et al., 2020). On the 1st
and 2nd day of storage, the antioxidant capacity decreased since the antioxidant capacity was
oxidized due to the presence of light and air. Antioxidant capacity is a compound that is susceptible
to being oxidized by effects such as light, heat or directly reacting with oxygen accordingly the
value of antioxidant capacity has decreased (Shahidi, 2015).

C. Hedonic Properties (Preferences) of Red Ginger (Alpinia purpurata (Vieill.) K. Schum) fried
chicken

The taste, aroma, color and appearance of a food will affect the level of people's preference for
food (Barrett et al., 2010). The taste of food is influenced by several factors, including chemical
compounds, temperature, concentration and interactions with other taste components. Taste involves
more of the five senses, that is to say the tongue (Caballero et al., 2003). Based on the results of the
study, there is a significant difference in the effect of using Alpinia purpurata (Vieill.) K. Schum
0%, 10%, 20%, 30% and 40% on the taste hedonic properties of Red Ginger fried chicken. The
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highest preference of panelists for the hedonic properties of Red Ginger fried chicken is the addition
of Alpinia purpurata (Vieill.) K. Schum 40 percent. Based on the results of the study, the higher the
addition of Alpinia purpurata (Vieill.) K. Schum was added, the level of preference for the taste of
Red Ginger fried chicken was increasing.

The aroma of food determines the delicacy of these food ingredients, in this case the aroma
involves more of the five senses, that is to say the nose (Hadanu & Lomo, 2019). The highest
preference of panelists to the hedonic properties of the Red Ginger fried chicken was obtained from
the addition of 40 percent of Alpinia purpurata (Vieill.) K. Schum. The most preferred level of Red
Ginger fried chicken was the highest addition of Alpinia purpurata (Vieill.) K. Schum, this is
because Alpinia purpurata (Vieill.) K. Schum adds a distinctive aroma to Red Ginger fried chicken.
Alpinia purpurata (Vieill.) K. Schum contains terpenoid compounds in essential oils that give a dish
a distinctive aroma (Souza et al., 2018).

Visually, the color factor generally determines the quality of a food (Brosnan & Sun, 2004;
Clydesdale, 1991). The color of the Red Ginger fried chicken comes from the number of Alpinia
purpurata (Vieill.) K. Schum added. Alpinia purpurata (Vieill.) K. Schum gives a brownish color to
Red Ginger fried chicken due to the maillard reaction process, the reaction that occurs between
carbohydrates and proteins that are heated simultaneously (Zhang et al., 2009). The panelists'
preference for the hedonic properties of the highest color was the Red Ginger fried chicken with the
addition of 40 percent of Alpinia purpurata (Vieill.) K. Schum. The highest addition of Alpinia
purpurata (Vieill.) K. Schum makes the Red Ginger fried chicken becomes more brown in color.

1V. Conclusion

Based on the results of research and discussion, it can be concluded that there is an influence on
the use of different percentages of Alpinia purpurata (Vieill.) K. Schum on the number of bacteria
on day 0, 1, 2 in Red Ginger fried chicken. Panelists' preferences for the taste, aroma, and color of
red galangal fried chicken were not influenced by the percentage of Alpinia purpurata (Vieill.) K.
Schum usage. The number of bacteria, antioxidant capacity, and organoleptic properties of Red
Ginger fried chicken, it can be suggested that further research needs to be conducted on the addition
of Alpinia purpurata (Vieill.) K. Schum in inhibiting the number of bacteria in Red Ginger fried
chicken with a greater concentration. The addition of Alpinia purpurata (Vieill.) K. Schum 40
percent is able to inhibit the number of bacteria on day 0.1 and 2 lower.
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