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Abstract.

Tapak dara (Catharanthus roseus) is a plant belonging to the Apocynaceae family
originating from Central America and is generally grown as an ornamental plant.
The purpose of this study was to determine the percentage of mortality data and the
LC50 value of tapak dara methanol extract (Catharanthus roseus) against Artemia
salina Leach larvae using the Brine Shrimp Lethality Test (BSLT) method. The BSLT
method used consisted of 6 concentration treatments, namely 20 ppm, 60 ppm, 100
ppm, 140 ppm, 180 ppm, and 0 ppm a negative control, each of which was repeated
three times. At each concentration, 10 experimental animals of 48 hours old Artemia
salina Leach larvae were used. The toxic effect of the extract was identified by the
percentage of mortality of Artemia salina Leach larvae using probit analysis (LC50).
The results showed the linear regression equation y = 3.0809x — 12.065. This shows
that the mortality of the test animals reached 50% when the compound concentration
reached 34,599 ppm. Based on the toxicity test of the methanol extract of the tapak
dara flower (Catharanthus roseus) using the Brine Shrimp Lethality Test (BSLT)
method, in this study it was toxic because LC50>1000 ppm so it has potential as an
anticancer.
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1. INTRODUCTION

Medicinal plants have long been used by the community in efforts to cure and
prevent disease, increase endurance and restore fitness. Indonesia is a country that has
a wealth of biodiversity, about 30 thousand species of plants in Indonesia, more than
1000 species have been used for treatment. Indonesia is very rich in medicinal
ingredients derived from nature, almost every ethnic group in Indonesia has medicinal
plants and ingredients typical of traditional medicines/native Indonesian medicines [1].

Traditional medicine is an ingredient or ingredient in the form of plant material,
animal material, mineral material, preparation of extracts (galenic), or a mixture of
these materials which have been used for generations for treatment, and can be applied
in accordance with the prevailing norms in society [2].
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Various research centers use the latest scientific methods to analyze biologically
active ingredients [3]. Factors that must be considered in the analysis of active
ingredients other than efficacy and quality are the safety of these traditional
medicines in the use of herbal preparations as treatment [4].

One of the plants that are efficacious as medicine is the tapak dara plant
(Catharanthus roseus). Tapak dara (Catharanthus roseus) is an important medicinal
plant from the Apocynaceae family. Catharanthus roseus is a species endemic to
Madagascar, has two types of flower colors, namely pink flowers "Catharanthus
rosea" and white flowers "Catharanthus alba". In particular, Catharanthus roseus is an
ornamental plant that produces more than 400 types of alkaloids that are potentially
active as chemical elements, some of which exhibit strong and important
pharmacological activities [5].

This plant has been reported to have efficacy in treating several types of
diseases, even abroad, this tapak dara (Catharanthus roseus) has been processed into
injectable drugs [6]. In Indonesia itself, it is reported that all parts of the plant can be
used as treatment, starting from the roots, leaves, flowers as a diuretic, treating high
blood pressure, lowering body heat, diabetes [7], and launching menstruation [§].

According to Verrananda (2016), in his research entitled "Identification of
Secondary Metabolites and Antioxidant Activity of Tapak Dara Flower Extract
(Catharanthus roseus)" stated that the phytochemical screening results contained
alkaloids [9][10][11], flavonoids, phenolics, tannins and terpenoids [12][13].
And the secondary metabolite group with IC50 value in the tapak dara flower
(Catharanthus roseus) shows the natural antioxidant activity as an antidote to
free radicals [14]. Tapak dara also has the potential as an anti-herpes simplex
type 1 agent [15].

Various studies have been conducted to examine the content and benefits of the
tapak dara plant, including tapak dara has antihyperglycemic and hypoglycemic effects
[16], antibacterial [17][18], antibacterial against Escherichia coli, Staphylococcus
aureus, and Bacilus subtilis, and has antibacterial activity. high free radical inhibitors
of about 87.7% at 200 g/ml [19]. The alkaloids contained in this plant can induce
relatively high glucose uptake in pancreatic TC6 or C2C12 myoblast cells, as well as
inhibit protein tyrosine in type II diabetes [20][21]. Tapak dara also contains indole
monoterpenoid alkaloids (MIA) which are used in the treatment of cancer [22][23].

According to previous research conducted by Prasetyo (2016), it showed that the
extract of tapak dara flower with concentrations of 60%, 70%, 80%, 90%, 100%
showed the achievement of LC50 at a concentration of 91.2. The results showed that
the higher the concentration of tapak dara flower extract used, the higher the
concentration of Aedes aegyepti larvae mortality [24]. Based on the above
considerations, the researchers wanted to determine the toxicity level of the methanol
extract of the tapak dara flower (Catharanthus roseus) on Artemia salina larvae by
looking at the LC50 value using the Brine Shrimp Lethality Test (BSLT) method.
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II. METHODS

Sampling in this study was purposive random sampling, that is, without
comparing with similar plants from other areas. The sample used was taken from the
City of Rantau Prapat, North Sumatra. The flower of tapak dara (Catharanthus roseus)
was taken in the morning as much as 2.5 kg, then wet sorting was carried out to
separate dirt or other foreign materials and weighed. Furthermore, washing using
running water is carried out to remove soil and other impurities attached to the
simplicia material. After that, the drying process is carried out in a drying cabinet to
obtain simplicia that is not easily damaged, so that it can be stored for a longer time,
then in a blender to obtain simplicia powder [25].

The extraction method used was maceration with a ratio of 1:10 simplicia
powder macerated for 5 days, 360 g of simplicia was put into a glass jar then soaked
with 2,700 ml of methanol solvent covered with aluminum foil for 3 days (stirring
occasionally) and then filtered using filter paper. and obtained filtrate 1 and residue.
The residue was soaked again using 900 ml of methanol solvent for 2 days (stirring
occasionally) then filtered using filter paper and obtained filtrate 2 and residue. The
filtrate 1 and 2 were combined and then evaporated using a rotary evaporator at a
temperature of 400C - 600C until a thick extract was obtained [26].

Manufacture of Artificial Seawater (ALB)

Artificial Seawater (ALB) was prepared by doing 150 grams of NaCl into 10
liters of aquadest. Then the seawater has first measured the pH using a pH meter,
obtaining a pH of 8-9 [27].

Shrimp Larva Hatching

The hatching of shrimp larvae was carried out in the aquarium. Previously, the
aquarium was divided into light and dark sections, then given a barrier in the form of
styrofoam with a hole in the bottom edge so that the eggs that hatched could come out
of the hole. The aquarium is then filled with seawater until the two holes in the
styrofoam are submerged.

In a dark room filled with 1 egg spoon, then covered with black duct tape and
aluminum foil. In a bright room, it is lit using fluorescent lamps to stimulate hatching.
Then in the bright room, an aerator is installed to provide oxygen to the eggs that hatch
into larvae and move to the bright room. After the eggs hatch into larvae that are 24
hours old, then they are transferred to another container until they are 48 hours old.
The 48-hour-old larvae can be used as test animals in the BSLT method experiment
[28].

Preparation of Sample Solution to be Tested

The mother liquor was made from 2 grams of extract that had been weighed and
then dissolved with 2 ml of DMSO and added with aquadest until the volume reached
1000 ml so that the concentration of the mother liquor was 2000 ppm. After obtaining
the mother liquor of 2000 ppm, dilution was carried out to obtain a test solution with a
concentration of 20 ppm, 60 ppm, 100 ppm, 140 ppm, 180 ppm.

Toxicity Test Procedure with BSLT Method
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10 Artemia salina Leach larvae that were 48 hours old were put into a test tube
and pipetted with the test solution with a dilution concentration of 20 ppm, 60 ppm,
100 ppm, 140 ppm, 180 ppm. Then add it with seawater up to 10 ml. Each
concentration was repeated 3 times and compared with the negative control. The
number of dead larvae after 24 hours was counted in each test tube. Calculations are
carried out using a magnifying glass or under lamp lighting. Dead larvae were
identified from the absence of movement during observation [27].

Data Processing and Analysis

Analysis of data in determining the percentage of larval mortality for each
concentration using Microsoft Office Excel by graphing a straight line equation of the
relationship between the probit value and the concentration log. The LC50 value can be
calculated from the straight-line equation by entering the value 5 as y. The value of 5
was obtained based on the probit value of 50% of the test animal mortality.

The x value is generated as the concentration log. The LC50 value is the antilog
of the x value. In the manual probit analysis method, the probit value is known by
converting the percentage of larval mortality for each concentration to the probit value
in the table by determining the concentration log and making a straight line equation y
= mx-+b, where y is the probit value and x is the concentration log [27].

III. RESULT AND DISCUSSION

This study used the tapak dara flower (Catharanthus roseus) which was obtained
from the garden of a resident of the Rantau Prapat area. Furthermore, the determination
was carried out at the Herbarium Medanense (MEDA) University of North Sumatra
with the result of the determination being the tread dara flower (Catharanthus roseus).
The tapak dara flower (Catharanthus roseus) was extracted using methanol as a
solvent, then filtered and evaporated using a rotary evaporator to evaporate the
methanol solvent so that a thick extract of the tapak dara flower was obtained as much
as 64.16 grams with a yield of 17.82%.

The results of the percent yield explained that the bioactive levels in the extract
were quite good for further testing, this was because the methanol solvent was polar so
it had a better ability to dissolve the flavonoid compounds contained in the tapak dara
flower [27].

The results of observations of Artemia salina Leach larvae after administration
of methanol extract of tapak dara flower (Catharanthus roseus) with various
concentrations after 24 hours can be seen in Table 1.

Table 1. Effect of various concentrations of methanol extract of tapak dara
flower (Catharanthus roseus) on Artemia salina Leach shrimp larvae

Artemia salina Leach Shrimp Larvae Mortality Rate Negative

Konsentrasi (ppm) Control
Treatment 20 ppm 60 ppm 100 ppm 140 ppm 180 ppm 0%
I 2 6 7 9 10 0
11 3 6 9 9 10 0
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11 5 8 10 9 10 0

Total 10 20 26 27 30 0

Average Death 0,33 0,66 0,86 0,9 1 0

Percentage of 33,33 66,66 86,66 90 100 0
Death %

At concentrations of 20 ppm, 60 ppm, 100 ppm, 140 ppm, 180 ppm, and 0
ppm as negative controls, the total larval mortality was 10, 20, 26, 27, 30, 0 and the
average mortality was 0.33, 0.66, 0.86, 0.90, 1.0 with the percentage of deaths of
33.33%, 66.66%, 86.66%, 90%, 100%, 0% (can be seen in Table 2).

Table 2. Calculation of LC50 value of tapak dara flower extract (Catharanthus rosues)
using probit analysis

. Lo .
Conce(l)l tration ppm Concentgration Probit %Death Mortality Total

(%) ) )

20 200000 5,301 4,56 33% 10 30
60 600000 5,778 5,44 67% 20 30
100 1000000 6,000 6,13 87% 26 30
140 1400000 6,146 6,28 90% 27 30
180 1800000 6,255 8,09 100% 30 30

In this study, it was found that the methanol extract of the tapak dara flower
(Catharanthus roseus) has high effectiveness so it is toxic. The compounds contained
in the tapak dara flower (Catharanthus roseus) are alkaloids, phenolics, flavonoids,
terpenoids, and tannins [29], which at certain levels have toxic potential and can cause
the death of Artemia salina Leach shrimp larvae. The mechanism of larval death is
thought to be related to the alkaloid and flavonoid compounds in the henna that inhibit
the larval feeding power (antifeedant).

The compound enters the larva's body, then the digestive tract will be disturbed
so that this compound inhibits taste receptors in the larva's mouth area. This causes the
larvae to fail to get a taste stimulus so they are unable to recognize their food and
making the larvae starve to death. The phrase used in this study is the nauplius phase
because at this phase Artemia salina Leach is in a very active phase of mitotic division
which is identical to cancer cells which also divide mitotically. This is why the BSLT
assay is often performed for a preliminary test of anticancer activity [27]. Tests have
also been carried out on rats, the result is that extract concentrations >300 mg can
produce biochemical and histopathological toxicity in the liver, kidneys, and heart
[30].

The graph of the level of influence of concentration can be seen in Figure 1.
Shows the level of influence of the concentration of the methanol extract of the tapak
dara flower (Catharanthus roseus) on the mortality of Artemia salina Leach larvae.
The highest percentage of larval mortality was found at concentrations of 100 ppm,
140 ppm, and 180 ppm. While the lowest percentage level was found at a concentration
of 20 ppm and 0 ppm as a negative control.
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Fig. 1. Graph of the effect of the concentration of methanol extract
of tapak dara flower (Catharanthus roseus) on Artemia salina Leach larvae

The relationship between the percentage of larval mortality and the extract can
be seen from Figure 2 showing the relationship between the percentage of mortality of
Artemia salina Leach larvae and the concentration log of the extract of the tapak dara
flower (Catharanthus roseus). The linear regression equation from the graph above is
Y = 3.0809x - 12.065. So that the X value is 5.539075, the LC50 value is articulated
and gets a value of 34,599 ppm. This means that the mortality of the test animals
reached 50% when the concentration of the compound extract reached 34,599 ppm.
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Fig. 2. Linear regression graph of extract concentration of tapak dara
flower (Catharanthus roseus)

Based on the toxicity test of the methanol extract of the tapak dara flower
(Catharanthus roseus) using the BSLT (Brine Shrimp Lethality Test) method in this
study, it is toxic because LCso <1000 g/ml so it has potential as an anticancer [27].
According to Meyer (1982), reported that an extract showed toxic activity in BSLT if
the extract caused the death of 50% of test animals at a concentration of less than 1000
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g/ml [28]. Based on the statement above, the methanol extract of the tapak dara flower
(Catharanthus roseus) is toxic. This is indicated by the data acquisition of methanol
extract reaching LCso at a concentration of 34,599 ppm.

IV. CONCLUSION

The methanol extract of the tapak dara flower (Catharanthus roseus) has
potential toxicity to Artemia salina Leach using the Brine Shrimp Lethality Test
(BSLT) method. The LCso value of the tapak dara flower (Catharanthus roseus)
methanol extract determined by probit analysis was 34,599 ppm.
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