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ABSTRACT

Zillicum tea is an innovations herbal tea product formulated from combination of three plants:
ginger, lemongrass, and star anise. These three plants were selected for their functional value,
particularly their antioxidant compounds. The purpose of this research was to determine the
effect of antioxidant activity and hedonic acceptability properties of the three combinations of
Zillicum tea formulation, and to identify the best of formulation based on these parameters. This
research used a Completely Randomized Design (CRD) with four treatments(the combination of
ginger, star anise, and lemongrass), specifically F1, F2, F3, F4 with five replications. Antioxidant
activity and organoleptic properties are the primary parameters, while moisture content and total
plate count test are supporting parameters. The result F4 formulations exhibited antioxidant
activity of 54.41% inhibition (p < 0.05), which was significantly higher than that of F1 (33.20%),
F2 (39.86%), and F3 (43.00%). Furthermore, the organoleptic taste score of F4 (5.28 + 1.27) was
also significantly greater comparased to the other formulations.
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INTRODUCTION

Tea is a popular beverage among the
public due to its health benefits. Nowadays,
tea has expanded beyond traditional tea
leaves (Camellia sinensis L. Kunze) to
include infusions made from other plants..
Herbal tea is a product that not derived from
Camellia sinensis and Camellia assamica
(Yudana, 2004). Usually, some plant materials
were used to make the herbal tea, such as:
chamomile flower, mint leaf, rosella flower,
ginger, turmeric, lemon, cinnamon, and ginseng
(Krisnawati, 2008).

Zillicum tea is one of the innovative
herbal tea beverage products that comes
from a combination of herbal plants, such as:
ginger, lemongrass, and star anise. The selection
of ginger, lemongrass, and star anise in the
Zillicum tea formulation is based on their
functionality value. Ginger (Zingiber officinale
var. amarum) contains major bioactive compound
in fresh ginger, whereas shogaol is a derivative
of gingeril formed during prolonged heating
and strorage (Stoner, 2013). These two
bioactive compounds funtion as antioxidants
with anti-inflamatory properties, capable of
alleviating inflammation and scavenging
free radicals. In addition, ginger contains
essential oils that impart a warming sensation
and inhibit toxic substances responsible for
diarrhea (Ratnaningrum, et al., 2017).

Lemongrass (Cymbopogon citratus)
contains bioactive compounds such as
tannnins, saponins, essential oils, and alkaloids,
which exhibit antioxidant, analgesic, antibacterial,
and aromatherapeutic properties due to their
fresh and distinctive aroma (Putri, et al.,
2019). In contrast, star anise (lllicium
verum) contains active compounds including
flavonoids, linalool, and anethole, which
provide various health benefits. Anethole
serves as the dominant component of star
anise essential oil and is responsible for its
characteristic sweet scent (Kusumiati &
Rawar, 2022), whereas linalool contributes
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to the fresh scent of star anise (Lestari, et al.,
2019).

The combination of three plants
provides maxium health benefits. Although
these plants are individually recognized for
their functional properties,limited evidence
is available regarding their optimal combination
ratio. Therefore, formulation optimization is
essential to maximize both the functional
benefits and acceptance of the product. In
this context, the present research aimed to
assess the influence of various Zillicum tea
formulations on antioxidant activity and
sensory atributes, and to determine the optimal
formulation for both antioxidant efficacy and
hedonic acceptability.

RESEARCH METHODS

Materials and Equipment

The materials are consist of two
parts: Zillicum tea processing and sample
analysis. Tea processing uses ginger,
lemongrass, star anise, tea bags, tissues, and
gloves. Sample analysis uses Nutrient agar
(NA) medium, Buffered Peptone Water
(BPW) medium, Plate Count Agar (PCA)
medium, sterile distilled water, alcohol, DPPH

(2,2-diphenyl-1-1-picrylhydrazyl) solution,
methanol, labels, and tea bags.
The equipment for Zillicum tea

processing are including baking pans, knives,
trays, cabinet dryers, grinders, blenders,
strainers, and spoons. The equipment for
sample analysis include analytical balance,
Laminar Air Flow (LAF), micropipettes, hot
plates, colony counters, incubators, fillers,
vortexes, cuvettes, Shimadzu spectrophotometers
UV-1280, Shimadzu MOC63u moisture analyzers,
and cup glasses.

Research Design

This research used a Completely
Randomized Design (CRD) with four treatments
with the combination of ginger, star anise,
and lemongrass: F1, F2, F3, and F4 (Table



1.). All treatment ws done five replications.
This means that each treatment consisted of
five tea bag, resulting in a total of 20 tea bag
samples.

Table 1. Zillicum tea formulation

. Formulation
Material Treatments @)
Ginger F1 50%
Lemongrass Star 25%
anise 25%
Ginger F2 25%
Lemongrass Star 50%
anise 25%
Ginger F3 37.5%
Lemongrass Star 25%
anise 37.5%
Ginger F4 12.5%
Lemongrass Star 37.5%
anise 50%

Data were analyzed using Analysis
of Variance (ANOVA) and there was a
significantly different effect using the Duncan
Multiple Range Test (DMRT) with a test level
of 5%. Meanwhile, for the hedonic test
results, a non-parametric test (K-related sampels)
was applied, and when significant differences
were detected, post hoc comparisons were
performed using the Wilcoxon Signed Rank
Test.

The Processing of Zilicum Tea

The first step is sorting of the ginger,
lemongrass, and star anise. Then, the lemongrass
is opened from the defective bark of the stem
until a yellowish-white layer is visible. The
ginger and lemongrass are washed to clean
off any dirt that sticks to them. Meanwhile,
star anise does not need to be washed
because it is in a dry state. Each sample is
aired for 1 hour, then the sample is put into a
cabinet dryer at a temperature of 65°C for 24
hours. The sample is removed and ground
using a grinder until it becomes powder and
filtered using a 20 mesh sieve. Then, the
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powder is fine and weighed according to the
treatment, then put into a tea bag.
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Figure 1. The processing of Zillicum tea

Moisture content

Moisture content of Zillicum tea was
determined using a Moisture Analyzer
Shimandzu MOC63u. The procedure began
by switching on the instrument and placing
the pan sample handler at the center of the
moisture analyzer. The program was then set
to “Auto mode” with a temperature of
105°C. A 2 gram tea sample, according to
the formulation, was evenly placed on the
pan sampel handler, and the instrument was
closed. During the drying process, the
halogen lamp of the moisture analyzer was
activated. The prosesses was continued until
the halogen lamp automatically turned off,
and the moisture content was displayed as a
presentage (%). This process was performed
on 20 samples according to the treatments.

Total Plate Count

This pour plate method aims to
spread bacterial cells not only on the surface
of the agar medium, but also on the cells
submerged in the agar medium. The
implementation of the TPC method followed
safety procedures and aseptic work techniques.
The first step is a 1 ml of the sample put into a
test tube containing 9 ml of BPW media
(suspension). Then, a 1 ml of the solution is
taken into a test tube containing 9 ml of
BPW media (dilution 10-1) and homogenized



(Wiratna, et al., 2019). Amount of 1 ml is taken
and put into another test tube containing 9 ml
of BPW media (dilution 10-2, and the
method is carried out until the dilution is 10-
4. Then, a 1 ml of each dilution is taken and
put into a petri dish containing 15 ml of
PCA media, homogenized, and closed. Next,
incubation is carried out at a temperature of
37°C for 48 hours, after which the number
of colonies in the petri dish is calculated
using the following formula:

CFU/g Number of 1
= colonies per X Dilafion
plate

Antioxidant Activity

The assay was conducted using the
DPPH method, following the method described
by Kekuda, et al, (2009). A 1 gram of tea
powder was weighed into a 25 mL
erlenmeyer flask and 12 mL of aquades was
added as the solvent. The solution was then
diluted with methanol up to the mark.
Subsequently, 2 mL of DPPH solution was
added, and mixture was incubated at room
temperature for30 minutes. After incubation,
the solution was transferred to a cuvette, and
its absorbance was measured at 517 nm
using a spectrophotometer.

The results are in the form of a
percentage of inhibition of DPPH radicals
with the formula:

Antioxidant Ba — Sa

0,
activity = Ba x 100%
Remarks:
Ba = Blanko Absorbance
Sa = Sample Absorbance

Organoleptic test

Organoleptic testing was conducted
using an affective test method with a hedonic
scale to evaluate the level of product liking.
The attributes assessed included color,
aroma, taste, and scoring was performed by
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32 untrained panelists. All panelists agreed
to conduct the hedonic acceptability test.

The panelists were 17 years of age or
older, preferred tea, were familiar with tea
characteristics, and were able to provide
objective organoleptic assessments of Zillicum
tea. Each panelist assigned scores to the
samples according to their individual preferences
using a predetermined scoring system.

Table 2. Organoleptic scoring of Zillicum

tea
Scoring Remarks
1 Dislike extremely
2 Dislike
3 Dislike slightly
4 Neutral
5 Like slightly
6 Like
7 Like extremely

REPORT SPSS ANALISYS

e Moisture content

Table 3. Result of normality test analysis on
moisture content

Test of Normality

Shapiro-Wilk
Perlakuan Statistic df Sig
F1 0.941 5 0.670
F2 0.974 5 0.902
F3 0.964 5 0.832
F4 0.881 5 0.312

Noted: p > 0.05 = normally distributed data

Table 4. Result of Homogeneity on moisture
content

Test of Homogeneity of Variences

Levene dfl df2 Sig.
Statistic
2.190 3 16 0.129

Noted: p > 0.05 = homogeneity distributed data



Table 5. Anova test result on moisture

content
ANOVA
Sumof | df | Mean F Sig.
Square Squar
d e
Betwee | 1.068 3 10.356 | 2.898 | 0.067
n
Groups
Within | 1.966 16 | 0.123
Groups
Total 3.034 19

Noted: p > 0.05 = No significant difference.

e Total Plate Count
Table 6. Result of normality test on total

plate count
Test of Normality
Shapiro-Wilk
Perlakuan Statistic df Sig
F1 0.807 5 0.092
F2 0.783 5 0.058
F3 0.940 5 0.663
F4 0.968 5 0.860

Noted: p > 0.05 = Normally distributed data

Table 7. Result of Homogeneity on total

plate count
Test of Homogeneity of Variences
Levene dfl df2 Sig.
Statistic
2.781 3 16 0.075

Noted: Homogeneity distribused data
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Table 8. ANOVA test results on total plate

count
ANOVA
Sumof | df | Mean F Sig.
Square Squar
d e
Betwee | 2.245 3 |0.749 | 2.765 | 0.076
n
Groups
Within | 4.341 16 1 0.271
Groups
Total 6.586 19

Noted: p > 0.05 = No significant difference

e Antioxidant Activity
Table 9. Result of normality on antioxidant

activity
Test of Normality
Shapiro-Wilk
Perlakuan Statistic df Sig
F1 0.731 5 0.020
F2 0.940 5 0.666
F3 0.872 5 0.275
F4 0.814 5 0.104

Noted: p > 0.05 = Normality distributed data

Table 10. Result of homogeneity on
antioxidant activity

Test of Homogeneity of Variences

Levene dfl df2 Sig.
Statistic
2.558 3 16 0.092

Noted:p > 0.05 = Homogeneity distributed data

Table 11. ANOVA test result on antioxidant

activity
ANOVA

Sum of | df Mean F Sig.

Squared Square
Betwee | 1177.57 | 3 392.525 | 233. | 0.00
n 5 283 |0
Groups
Within | 26.922 16 | 1.683
Groups
Total 1204.49 | 19

7

Noted: p < 0.05 = Significant difference data




« Hedonic Acceptability

- Colour

Table 12. Non-parametric test result on tea
colour

Friedman Test

Test Statistics

N
Chi-Square
df

32
20.52
3

0.000

Asymp. Sig.

Noted: p < 0.05 = There are significant differences

Table 13. Post hoc Wilcoxon test result for

tea colour
Wilcoxon Signed Rank Test
Test Statistics

Colou | Colou | Colou | Colou | Colour | Colou

rF2— | rF3— | rF4— | rF3- F4 — rrFa4—

Colou | Colou | Colou | Colou | Colour | Colou

rFl rFl rF1 rF2 F2 rF3
Asy
mp.
S('Zg 0.007 | 0.002 | 0.001 | 0220 | 0054 | 0.456
taile
d)
Noted: p > 0.05 = No significant difference

- Aroma
Table 14. Non-parametric test result on tea
aroma
Friedman Test
Test Statistics

N 32
Chi-Square 2.148
Df 3
Asymp. Sig. 0.542

Noted: p > 0.05 = No significant differences
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- Taste

Table 15. Non-parametric test result on tea
taste

Friedman Test

Test Statistics

N
Chi-Square
Df

Asymp. Sig.

32
8.374
3
0.39

Noted: p > 0.05 = There are significant differences

Table 16. Post hoc Wilcoxon test result for
tea Taste

Wilcoxon Signed Rank Test

Test Statistics

Taste | Taste | Taste | Taste | Taste | Taste
F2 - F3 - F4 - F3 - F4 - F4 -
Taste | Taste | Taste | Taste | Taste | Taste
F1 F1 F1 F2 F2 F3
Asymp.
Sig. (2- | 0.037 | 0.037 | 0.010 | 0.713 | 0.278 | 0.398
tailed)

Noted: p > 0.05 = No significant difference

RESULTS AND DISCUSSION

“Zillicum Tea” Product

Zillicum tea with four treatments is
an herbal tea that comes from a combination
of three spice plants, specifically ginger,
lemongrass, and star anise, producing powder as
shown in Figure 2. Figure 2. shows that Zillicum
tea has the physical characteristics of a
powdered product, light brown, and a
distinctive aroma from the combination of
ginger, lemongrass, and star anise. However,
the colours of the four treatments have different
levels of brightness. The four herbal tea products
above were tested to determine the formulation
of a combination of tea that is acceptable to
consumers and the best in terms of the
chemical quality of herbal tea.

The quality of herbal tea can be
determined from the water content and total
plate count, because the water content can



determine the durability of a product. The
total plate count also can determine the total
microbes that contaminate the product.

(b) F2

(d) F4

(c) F3

Figure 1. The formulations of Zillicum tea

Moisture Content

The moisture content of Zillicum tea
serves to determine the shelf life and
durability of this product. The ANOVA
analysis showed an F (2.898) with a
significanly level of 0.067, that the moisture
content di not significant differences among
all treatments, as the p > 0.05.

In the processing of Zillicum tea, the
tea is dried at a temperature of 65°C for 24
hours. According to (Assya, et al., 2022), the
longer the drying time, the greater the
decrease in moisture content, because a
longer drying period allows more water to
evaporate. The moisture content in both high
and low quality tea is influenced by the
composition of the three raw materials, as
each raw material has a different moisture
content (Table 17).
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Table 17. The water content a of Zillicum

tea
Treatments Water Content (%)
F1 7.03 +0.06?
F2 6.64 +£0.372
F3 7.09 £0.342
F4 7.28 +£0.482

Remarks:
The same superscripts on the mean value indicate
that the treatments are not significantly different.

Herawati & Nurawan (2007) reported
that a relatively high moisture content in dry
tea products can increase humidity, which
allows microbes to grow in tea products.
Based on SNI dry tea (Standard Nasional
Indonesia) No: 01-3836-2013 states that the
standard of moisture content in dry tea is a
maximum of 8%. So, the moisture content
test of Zillicum tea, the four treatments have
met the SNI quality standards because the
water content obtained is below 8%.

Total Plate Count

Total Plate Count (TPC) represent
the amount of microbial contamination
contained in a food and beverage product, so
that the quality of the product is by the
established standards (Sundari & Fadhliani,
2019). The ANOVA test showed that the
TPC result of Zillicum tea had a significance
value 0.76, which mean p > 0.05, indicating
that there were no significant differences
among the four formulations.

SNI 3836-2013 (BSN, 2013) is stated
that the maximum tolerance for bacterial
contamination of Total Plate Numbers in dry
tea is 3 x 10° coloni/g. The TPC results of
the four treatments obtained the number of
colonies that were not more than the
maximum threshold of tolerance for
bacterial contamination that has been
determined. This analysis was carried out
because Zillicum tea is a product that uses
raw materials, such as ginger rhizomes and
lemongrass that come from the ground. Its



implied that this parameter aims to ensure
that the contamination in this tea is still
below of the maximum standard.

Table 18. Total plate count of Zillicum tea

TPC
Treatments (Logse CFU/g)
F1 3.71 +0.48?2
F2 4,29 +0.56%
F3 3.92 +£0.70%
F4 3.37 £0.162
Remarks:

The same superscripts on the mean values indicate
that the treatments are not significantly different.

Bacterial contamination in the four
Zillicum tea treatments did not exceed the
maximum limit because ginger, lemongrass,
and star anise have antimicrobial compounds.
This is supported by Ayuratri, et al., (2017)
which found that the growth of Escherichia
coli and Bacillus subtilis bacterial colonies
was inhibited by using ginger extract in
instant powdered functional drinks. Ginger
rhizomes contain antimicrobial chemical
compounds such as phenol groups, including
gingerol and zingerone (Putri, et al., 2018).
Then, according to Howarto et al., (2015),
lemongrass contains essential oils which
consist of geranial, neral, and myrcene, and
these compounds have antimicrobial activity,
and star anise contains active compounds that
have antimicrobial activity (Perumal &
Mary, 2016).

Antioxidant Activity

The antioxidant activity is a compound
that can provide one or more electrons to pro-
oxidant compounds and then change into a
more stable compound. Its compound can
inhibit free radicals in the body (Musdalifah,
2016). The analysis results of the Zillicum
tea antioxidant activity obtained a value (p-
value) <0.05. It’s meaning that the four
treatments of antioxidant activity had a
significant effect (Table 11). The high
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antioxidant activity in F4 is supported by
Intan (2021), namely testing the antioxidant
activity of star anise extract, which obtained
results of 97.6%. Therefore, if associated
with these four treatments, antioxidant
activity increases along with the increasing
ratio of star anise powder combined, and
from the F4 formulation. It is known that the
star anise powder added more greater than
the other three treatments.

Table 19. Antioxidant activity of Zillicum

tea
Inhibition of Antioxidant
Treatments activity (%)
F1 33.20+0.83°?
F2 39.86 + 0.60°
F3 43.00 + 1.61°
F4 54.41 +1.75¢

Remarks:

The different superscripts on the mean value
indicate that the treatments are significantly
different

The low antioxidant activity contained
in the F1 treatment can be due to drying
carried out at temperatures that are too high.
So, the compounds contained in raw
materials such as ginger (gingerol, shogaol,
zingerone), lemongrass (citral (a-citral and
B-citral)) and star anise (anethole) evaporate
or are defective. The results of research by
Sayekti, et al. (2016) showed that high
heating temperatures can cause antioxidant
activity to be low and defective.

Widiyana, et al. (2021) stated that
ginger contains oleoresin which is an antioxidant,
because it can prevent the oxidation process by
capturing free radicals. When the oleoresin is
damaged, the oxidation process will occur,
so the antioxidant compound decreases.
Then, Shadri, et al., (2018) reported that the
antioxidant activity in lemongrass oil was
35.06% to 30.87% at a temperature of 50°C.
The process of making Zillicum tea powder
with the drying temperature used, namely



65°C, is suspected to be a factor in reducing
antioxidant activity.

The weight comparison of each Zillicum
tea formulation also has a significant effect on
the antioxidant activity produced, because
Gorman, et al. (2024) stated that the
combination of raw materials makes the
antioxidant activity more stronger than its
single form. Based on this statement, it is
proven that the combination of ginger,
lemongrass, and star anise will make
antioxidant activity strong, because the
content of antioxidant compounds such as:
star anise, ginger, and lemongrass is quite
high. This statement is also proven by
Nadia, et al., (2016) that combining several
antioxidants can provide greater protection
against oxidation when compared to using
one antioxidant.

The high antioxidant in F4 is
attributed to the elevated levels of phenolic
and flavonoid compounds present in ginger,
lemongrass, and star anise. According to
Siagian, et al. (2020), higher levels of
phenolics and flavonoids in a material result
in increased antioxidant activity. Therefore,
it can be concluded that in formulation F4,
the phenolic and flavonoid compounds of
java ginger, lemongrass, and star anise act as
antioxidants capable of binding ions that
contribute to the formation of free radicals in
catalytic reaction.

Hedonic Acceptability

Organoleptic testing through hedonic
acceptability is essential for evaluating the
appearance, aroma, and taste of a product to
determine consumer acceptance. The following
are the results of organoleptic testing of
Zillicum tea products on untrained panelists.

Colour

Colour in organoleptic evaluation
serves to enhance the visual appeal of the
product to panelists and acts as an indicator
of the expected taste (Lamusu, 2018). The
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results of the organoleptic test on this
attribute showed that treatment F1 with 3
other treatments, had a significant difference
in the level of organoleptic assessment the
panelists gave. Treatments F2, F3, and F4
did not have a significant colour difference,
as assessed by the panelists (Table 20). The
colour of tea has a standard that has been
determined by SNI 3836-2013, specifically
having a colour that is typical of tea
products, namely brownish green. In this
study, Zillicum tea produced a colour of
brownish-yellow-dark chocolate.

Table 20. The colour of Zillicum tea product

Treatments Colour
F1 4.81 +£1.032
F2 5.41 +£1.042
F3 5.66 +1.20%
F4 5.84 +1.132
Remarks:

The same superscripts the mean value results
indicate that the treatments are not significantly
different.

The colour that appears in each of
these treatments occurs during brewing. The
factor that makes the colour turn yellowish
brown is thought to be due to the comparison
of the combination of the three powders
used. If more ginger is used, the colour that
will form when the tea is brewed a slightly
brownish-yellow colour. Aryadi, et al.,
(2017) reported thattheir research, tea
brewing water with a lighter colour (yellowish
brown) shows the desired characteristics of
tea.

In this treatment, the colour results
that produce a rather bright yellow are
treatments F1 and F2, where in the combination
of these two treatments the dominant ones are
ginger and lemongrass. Meanwhile, if the
composition of star anise used is increasing,
the colour of the tea brew that appears is
brownish, because the physical form of star
anise is dark brown. When it is processed



into powder and brewed, the same colour
will appear and be more dominant.

Taste

Taste is an important hedonic
acceptability parameter in a food and
beverage product, because it determines the
quality and acceptance of the panelists
towards the product. The taste of the product
is influenced by the raw materials used, so it
gives a distinctive taste like herbal tea
(Priyanto, 1988). The results of the
organoleptic test showed that the taste of
Zillicum tea was not significantly different
in each treatment (Table 21). However, even
though there was no significant difference,
from these results it can be seen that the one
that received a high score from the panelists
was the F4 treatment. This is because there
is a slightly sweet taste and not too spicy in
this treatment.

Table 21. The taste of Zillicum tea product

Treatments Taste
F1 453*+1.19
F2 5.00%+ 1.24
F3 5.09% + 1.20
F4 5.28° + 1.27
Remarks:

The same superscripts the mean value results
indicate that the treatments are not significantly
different.

In the F4 treatment, the star anise
powder given was greater than that of ginger
and lemongrass, making the taste of this
treatment stronger. Star anise and the taste
of ginger are not too strong. Star anise has a
distinctive sweet taste that is slightly spicy
(Putri, et al., 2021) and ginger has a spicy
taste because it contains more essential oils
when compared to eginger (Pebiningrum,
2017). Panelists prefer F4 because of the
distinctive taste such as sweet and spicy
taste which is balanced compared to the
other three treatments.
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However, although the panelists
were more interested in giving a higher taste
to the F4 treatment, these four treatments
were not significantly different, allegedly
because the panelists felt that the differences
in the four treatment formulations were still
relatively small, although there was a slightly
sweet taste in one of the treatments. However,
the spicy taste was present in it, and that was
a difference in preference from each
panelist. This is supported by Hasanah, et al.
(2014), that the senses that influence taste
preferences, namely cultural variations, have
a very real influence on food and beverage
habits, thus influencing preferences for basic
taste.

Aroma

Aroma gives a good impression of
the product being tested, thus offering an
appealing attraction to the panelists. The
aroma is produced by volatile compounds
from the raw materials used (Arziyah, et al.,
2022).

Table 22. The aroma of Zillicum tea product

Treatments Aroma
F1 572 +1.19?
F2 5.84 + 1.24°
F3 5.47 +1.20°
F4 5.31+1.27°
Remarks:

The same superscripts the mean value results
indicate that the treatments are not significantly
different.

Table 22. shows the results of the
hedonic test on the aroma of Zillicum tea
treatment did not have a significant effect or
was not significantly different, with the
results having an average of 5.31-5.84.
Although not significantly different, the
results clearly indicate that be seen that the
treatment with the highest value is treatment
F2 (5.84) and the lowest is treatment F4
(5.31).



The aroma in these four treatments is
due to the use of three spices that have a
distinctive aroma. In the ginger used, the
aroma that appears because in ginger there is
an essential oil that produces aroma (Koswara,
1995). Likewise, star anise contains high
essential oils such as anethole, linalool, and
limonene which make star anise have an
aromatic smell (Fardeau, et al., 2013).

The assessment and comments from
the panelists, F2 after brewing, the aroma is
more dominated by lemongrass than the
other two ingredients. It’s because the
composition of lemongrass powder is more
than the composition of ginger and star anise.
Nugroho (2022) stated that lemongrass is a spice
plant that has aromatic compounds, so the
addition of lemongrass can add aroma to tea.
When associated with the aroma in this
Zillicum tea treatment, lemongrass with a
larger composition than the composition of
ginger and star anise can provide a strong
and distinctive aroma, and this assessment, it
can be concluded that the panelists prefer the
aroma of tea that is dominated by lemongrass.

CONCLUSION AND SUGGESTION

Based on the objectives and results
of the study, it can be concluded that there is
an influence of the four formulations of
Zillicum tea on antioxidant activity because
the combination of ginger, lemongrass, and
star anise used is different, resulting in
different strengths of the binding antioxidant
activity compounds. In addition, the effect
of temperature and drying time affects the
size of the antioxidant activity because the
antioxidant compounds are degraded. Zillicum
tea also affects hedonic acceptability such as
taste, aroma and color in each treatment. The
best formulation for Zillicum tea based on
antioxidant and hedonic acceptabelity is
formulation F4 (Jahe 12.5%;35.5%;50%).
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