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ABSTRACT

Papuan endemic plants such as Evodia suaveolensff§&tuteceae), Piper methysticum G. Forst. (Pipeaz),
Xanthosthemon novaguineense Valet. (MyrtaceaeMawhranga aleuritoides F. Muell. (Euphorbiaceaeg arsed
as medicinal plants. Some research indicates thedicmal plants can be used as a botanical ins&tgic The
objective of this research was to determine thectiyxof methanol extract and plant phytochemistgntent.
Toxicity test extracts was assessed using shritigallyy as an indicator of toxicity. The resultsosted that the
toxicity test using the method BSLT methanol ekindd. methysticum plant obtained 4,G 99.05 ppm and E.
suaveolens L& = 131.34 ppm is more toxic than X. novaguineensgaet LG, = 5,372,86 ppm and M.
aleuritoides LG, = 6,710,94 ppm. Phytochemistry components condainethe plant P. methysticum and E.
suaveolens are alkaloids, flavonoids, tannins amgogins, whereas plants X. novaguineense and Mritdales
contains flavonoids, tannins and saponins. Amoegftlir plant extracts, the most toxic plants ararfethysticum
and E. suaveolens and can be used as a botanwatticide.
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INTRODUCTION

Several Papua endemic plants suchEaedia suaveolenScheff, Piper methysticunG. Forst, Xanthosthemon
novaguineens®alet. andMacaranga aleuritoide$.Muell. often used as a medicinal plant for tla@in people.
The chemicals contents of the medicinal plant belieto be used as a botanical insecticide.

E. suaveolensknown as plant repel mosquitoes because its coraative ingredients ofEvodiamine and

rutaecarpinethat included in alkaloids [1], the oil was dikd from the leaves of plants. suaveolengontain

linalool (46%) anda-pinene(13,26%) [2], in whicHinalool is known as a repellent of mosquitoBs.methysticum
by Marind tribal population in Merauke region ofga as a plant in alcoholic or have quality as eottzdecause it
is thought to contain chemical compounds suckaagin dihidrokawain(marindinin),metistisin dihidrometistisin

andyangoninthat as the sedative [3-4].

P. methysticunvery effective as an antibiotic, antiseptic, afmthobial and as narcotics and effective for cotlitmgl
bacteria, such a&lternaria solanj Botrytis cinereaCeratocystis ulmiSclerotinia fructicola[1]. X. novaguineense
Valet. used by the community for the purpose of é&dmilding materials, causedi novaguineenselassified as
wood resistant to attack by wood destroying thateswanean termites, wood borers in the sea, theandt fungi

and brown-rot fungi [5]. Extract of. novaguineensean inhibit the growth of termites and wood-rotdu[6]. M.
aleuritoides used in traditional medicine such as diarrheayrynjand cough. Research results showed that
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Macaranga sppproduced flavonoid phenolic compounds and stilbeviéch has bioactivity as antitumor,
anticancer, antiviral, antimicrobial and antioxitlfif]. M. triloba as potential anti-HIV drugs and specispeltata
can control insect®ysdercus cingulatug,8].

Brine Shrimp Lethallity TesfBSLT) was used as bioassay method in screeningdtive compounds or active
extracts from natural materials [9-10]. BSLT metl®dsed to detect the presence of toxic compowandsare used
determine the L& value of the active compound [11].

The potential for active compounds possessed sdittie gplants from Papua, as well as their toxig@tyot known,
it is necessary to investigate the toxicity andtpbliemistry content of the methanol extract of ésawof plantP.
methysticumE. suaveolens<. novaguineensandM. aleuritoidesusingBrine Shrimp Lethality Te¢BSLT).

EXPERIMENTAL SECTION

Sample preparation

Plant material such &3. methysticumE. suaveolensX. novaguineensand M. aleuritoides were collected from
public forests in Jayapura regency, City of Jayapurd Merauke regency in Papua province, then dnddnashed
to the ground to fine powder 30 mesh.

Extraction of plant material

Fine powder 250 g of plant material was maceratéd 85% methanol at room temperature for 3 x 24rfou
repeated until maceration obtained translucentrcdiixtract of obtained was concentrated to obtairthér
combined and filtered using filter paper, and thensolvent removed using a rotary vacuum evapoedtd0 °C to
obtain a concentrated methanol extrad? omethysticupE. suaveolens<. novaguineensandM. Aleuritoides

Qualitative phytochemical test

Phytochemistry test conducted to determine theerurdf phytochemistry from plant leavesf methysticumE.
suaveolens X. novaguineensand M. aleuritoides by identifying alkaloids, flavonoids, tannins amsdponins
compounds.

Test of alkaloid content

Alkaloid test performed by the method of Meyer &rdgendroff. Sample solution in methanol (0.3 ghierted in
a porcelain cup and then add 5 mL of 2 M HCI, hetateer a waterbath for 3 min, stirring and cool€den added
0.5 g of NaCl and stired and filtered. The filtratetained was added 2 M HCI as much as 5 ml and ¢bparated
into 3 sections namely A, B and C. The filtrate ldpMayer reagent, filtrate B coupled with Dragremftireagent
and the filtrate C to form. When precipitation icalies that the sample contains alkaloids, witheealyleyer gives
a white precipitate, and Dragendorff reagent giveialet precipitate.

Test of Flavonoids Content

To determine the presence of flavonoid compoundsaisied test of Bate-Smith and Metcalf test andt Teef
Wilstater. Sample solution in methanol (0.3 mg) whaken with 3 ml of n-hexane repeatedly until ntHeexane
extract colorless or clear. The residue obtained diasolved in 10 ml of ethanol was then filterde filtrate
obtained was divided into three, namely A (blari)(test of Bate-Smith and Metcalf) and C (Wilstatest). The
filtrate B was added 0.5 mL of concentrated HCI abderve the color change and then heated andveliseolor
change occurs. When the color slowly changed inbwight red/purple, then showed the presence ofpoamds
leucoantosianine/flavonoids (compared to the blamkg filtrate C was added 0.5 mL of concentrat&dl Bind 5
pieces of magnesium plate observe the color chahge, add distilled water and add 1 ml of n-butgmmiduce
yellow, orange, red or blue colour, the compourrdnfed was included the flavonoid [12].

Test of Tannins Content

To determine the presence of tannin compoundsrigedeof Ferrikloride Test. Sample solution in neatbl (0.3 g)
was added 10 ml of distilled water, heated, stiaad cooled then added 4 drops of 10% NaCl stiaretifiltered.
The filtrate was divided into two parts, namely #fapk), and B (test of Ferrichloride). The fileaB added a few
drops of 5% FeGlobserved color change if there is a change blaakisen color indicates the presence of tannins

Test of Saponins Content

Test of saponin was conducted using the Forth ndellyoentering 2 ml sample into a test tube and éddem| of
distilled water and shake for 30 seconds and obsetvat happens. If the foam is formed solid (nat limr 30
seconds) the identification showed the presensapdnins.
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Toxicity tests using the method of Brine Shrimp Lethallity Test (BSLT)

Method of Meyer [9], is used to study the toxiaitiythe general sample using shrimp eglyssalina Leach Brine
Shrimp Lethality TeqBSLT) is one of the methods bioactive compounasent in natural materials using shrimp
larvae Q. saling. Known toxicity properties based on the numbelaofae mortality [13]. An extract is said to be
toxic to A. salinaif it has a value of L& (lethal concentration to 50% larval shrimp) Idsst 1000 pg/ml.

The hatching of Shrimp larvae

Prepared shrimp vessel for hatching eggs which baea filled with sea water 1,500 ml, with pH of and 87.6%
salinity levels, place the lamp to warm temperagurevessel of hatching and fed air by using thatae. Inserted
into the sea water of 0.3 g shrimp eggs for hatgh#essel hatching eggs covered with aluminum &ail] the lights
turned on for 48 hours to incubate the eggs. A& hours of shrimp eggs will hatch into larvae asady for use.
Shrimp larvae that will be used for testing weleetausing a pipette.

Preparation of sample solution that will be tested.

Methanol extract oP. methysticumE. suaveolensX. novaguineensandM. aleuritoidesthat will be tested each
made in concentrations of 0, 10, 100, 200, 500 E0@D ppm in sea water. When the methanol extradiuble
added 2 drops of DMSO (dimethyl sulfoxide).

Procedure of Toxicity Test Methodsusing BSLT

Pipette 100 pL seawater containing as many as rR@dashrimp, then put into a test tube. Added &miuof
methanol extract of the sample concentrations ofL00, 200, 500 and 10Q@/mL and performed 3 repetitions. To
control performed without the addition of methaagtract. Test tube and placed under light irradiativas left for
24 hours, then counted the number of larvae thatadid are still alive and then used to determieel¢lel of
toxicity (LCsg) and toxicity categories according to Table 1.

Table 1. Relationship between L& and Toxicity Category

Categories LG values
Supertoxic <5 mgl/kg
Very toxic 5-50 mg/kg
Toxic 50-500 mg/kg
Toxic medium 0.5-6 g/kg
Mild toxic 5-15 g/kg

Practically non-toxic > 15 g/kg

Observations were made after 24 hours to calctietgercentage of mortality shrimp larvAesalina Mortality
data are used to calculate the value of Lethal &atnation 50 (LG). The graph is made with a log concentration as
the x-axis on mortality as the y-axis. Thesk@alue is the concentration of a substance whictsesthe death of
50% obtained by using linear regression equatieGna/ + bx. A substance said to be active or toxiemwhG,
values < 100@g/ml to extract and < 3fg/ml for a compound.

RESULTS AND DISCUSSION

Phytochemistry screening

Components that contained in the methanol extrfattteoleaves oP. methysticuE. suaveolensX. novaguineense
andM. aleuritoidesanalyzed group of secondary metabolic compoundsltr test with several classes of reagents
for alkaloids, flavonoids, tannins and saponinse Tasult of phytochemistry screening of methandtaets are
presented in Table 2.

Table 2. Phytochemistry crude methanol extract of fants leaves ofP. methysticum G. Forst., E. suaveolens Scheff,X. novaguineense
Valet. and M. aleuritoides F.Muell

Plants
P. methysticum  E. suaveolens  X. novaguineense M. aleuritoides

Test of Chemistry Content

Alkaloids

- Mayer reagent ++ ++

- Dragendroff reagent ++ ++

Flavonoids

- Bate-Smith and Metcalf test ++ ++ ++ ++
- Wilstater test ++ ++ T+ ++
Tannins ++ ++ ++ ++
Saponins ++ ++ ++ ++

notes: ++ = there is a strong positive = negative
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Based on the results of phytochemistry screeningaled that crude methanol extract Rf methysticunplant
leaves ancE. suaveolenscontains alkaloids. This is evident from the [p&ate. Mayer reagent will react with
alkaloids and form a white precipitate and Dragefideagent forms a precipitate orange [14].

Positive results of alkaloid with Mayer reagent retederized by the formation of a white precipita@ude
methanol extract oP. methysticunplant andE. suaveolenpositive for alkaloids as a white precipitate fexn
while the crude methanol extract of the leaves lafs X. novaguineensand M. aleuritoidesno formed white
precipitate.

Positive results alkaloid with Dragendorff reagehtaracterized by the formation of brown to yellovegpitate.
Methanol extract ofP. methysticunplant leavesg. suaveolerpositive contain alkaloids as forming yellowish
brown precipitate, while the methanol extract of tbaves of plantX. novaguineensand M. aleuritoidesnot
contain alkaloids such as because both of its doeform a precipitate brown to yellow. Alkaloidsrgain nitrogen
as part of a cyclic system and contain varying swlent groups are like amine, amide, phenol, ardhoxy so
alkaloids are semipolar [15]

Testing flavonoid compounds by using test of Bat&tls and Metcalf marked discoloration ethanol eottdaright
red to brownish red. Crude extractsRofmethysticunplant, E. suaveolensx. novaguineensendM. aleuritoides
positive contain flavonoids because methanol etaratcthese plants that change color to red.

Testing flavonoid compounds using Wilstater testdrwted by reacting and ethanol extracts with msigne using
concentrated HCI. Test ethanol serves to disstledlavonoid compounds that contained in the ekivateaves of

P. methysticunE. suaveolensX. novaguineensandM. Aleuritoides Reduction with magnesium and concentrated
hydrochloric acid produces a red color in flavondisvanones, flavanonol and Xanthone. Based ds teat have
been done, the extract of leavesPofmethysticumE. suaveolensX. novaguineensand M. aleuritoidesshowed
positive results with test Shinoda (Mg+HCI) becaiiggroduces a red colored solution. This shows tha plant
extract of P. methysticumE. suaveolensX. novaguineensand M. aleuritoidescontain secondary metabolites
compound in flavonoid groups. Complex that red wmoresulting from coordination covalent bond betme
magnesium ions with phenolic OH group of flavonowmpounds. According to Markham, Flavonoids areampol
because of having bonding with the sugar group.[12]

Based on the screening results of phytochemistigitacompound, it is known that the plant leaf agts ofP.
methysticumE. suaveolens<. novaguineensandM. aleuritoidescontaining tannin compounds. Color changes that
occur during the addition of 1% FeQolution became blackish green color. In addisotution FeQd of 1% is
expected to react with one hydroxyl group on tarmiimpound. FeGlreagent used extensively to identify phenolic
compounds including tannins [14]. The results stdgerformed on the test tube using keBlution indicates the
onset of a green color. The test results showed ttha plant extract oP. methysticumE. suaveolensX.
novaguineensandM. aleuritoidespositive for class of tannin compounds becauset@atracts that given Fegl
solution shows a color change to green. Tanninegyese phenolic compounds that tend to dissolwedter and
polar solvents [15].

From the screening results of phytochemistry ledafaet of P. methysticumE. suaveolensX. novaguineensand
M. aleuritoidespositive contain saponin compounds. This is euidemm the resulting stable foam. According to
Robinson [14], a compound having polar and nonpgtaups are active surface so that when shakenwatkr,
saponins can form micelles. In the micelle strugtyolar groups facing outward while non polar ggacing
inwards. This condition looks like foam. Saponime &iterpene glycosides which have tended polaabse its
glycosides bonding [15].

Toxicity tests usingBrine shrimp Lethality Test (BSLT)

Toxicity tests of crude leaf extracts & methysticumE. suaveolensX. novaguineensand M. aleuritoides
conducted to determine the level of toxicity of #hdracts against larvae shrimp Salina The test results showed
that the leaf extract d®. methysticurE. suaveolens<. novaguineensandM. aleuritoidesshowed that at different
concentration levels will have an impact on motyadind larval toxicity of this case is shown in T&aB and Figure
1.

Methanol extract of plant leaves Bf methysticurE. suaveolens<. novaguineensandM. Aleuritoidessignificant
effect on mortality at different concentrations. thEnol extract of leaves &. methysticunandE. suaveolentas
the highest mortality rate up to 100% compared withmethanol extract of the leavesofnovaguineensandM.
aleuritoides
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Mortality of A. salinain methanol extract of plaft. methysticurand E. suaveolens showed high mortality with low
concentrations (100-1000 ppm) can reach 50-100%atitgr after 24 hours of treatment. Methanol extsaof
plants X. novaguineensand M. aleuritoidesshowed lower mortality rates at high concentratl@®0 ppm only
reached 33% after 24 hours of treatment.

Toxicity testing results of crude extracts showee percentage k. salinalarvae mortality increased along with
the increase in concentration of the extract. dwilts reveal that crude methanol plant extrad®.ahethysticum
and E. suaveolenshowed that the compound contained therein aigeaahd possess a high bioactivity, which
means that at low concentrations has toxic andlétinvae ofA. salina

Table 3. The mortality rate and toxicity of methand extract of plant leaves ofP. methysticum, E. suaveolens, X. novaguineense and M.
aleuritoides. using BSLT method

Plant extracts Concentration (ppm)  Mortality + SD @)® 24 JSP LG (ppm)  Description

P. methysticum 25 518+2,99 a 99,05 toXic
50 19,77+6,91b
100 53,45+5,17¢c
200 75,86 +5,97d
500 100,00 £ 0,00 e
1000 100,00 £ 0,00 e
E. suaveolens 25 15,79 +10,53 a 131,34 toxic
50 24,56 + 6,08 ab
100 29,82+ 8,04b
200 54,39+ 8,04c
500 68,42+ 5,26d
1000 100,00 + 0,00 e
X. novaguineense 25 5,08+ 2936a 5,372,86 mild toxic
50 10,17+ 7,767 a
100 11,86+ 2,936 a
200 15,25 + 10,585 ab
500 23,73+ 5,085 bc
1000 32,20+ 2,936 ¢
M. aleuritoides 25 10,87+ 8,774 a 6,710,94 mild toxic
50 12,32 +£10,781 a
100 19,89+ 2,512 ab
200 19,89+ 2,512 ab
500 27,52+ 5278b
1000 32,90+ 8,177b

Description :¥ The average value (corrected) + SD (standard démigt Mean followed by the same letter are notificamtly different by
Duncan's multiple tesi(= 0,05). JPS = Hours After TreatmeftFrank Lu toxicity criteria

The toxicity test toA. salina(Table 3), it is seen that the methanol extraghefleaves oP. methysticunand leaf
extracts ofE. SuaveolenbBave lower LG, values are 99.05 ppm and 131.34 ppm. This sugtesdt3. methysticum
extract ande. suaveolen&as stronger toxicity activity of plant extra¢ts novaguineensfé.Cso = 5,372,86 ppm)
andM. aleuritoides(LCs, = 6,710,94 ppm) are alleged to have mild toxipitgperties. Benchmarks use of extracts
of plant material as bioinsecticide is a high midstaate [16]. The results of this test showedttthee leaf extract of
P. methysticurandE. suaveolenplant has the potential to be used as a bioirgdeti

The Graph of regression analysis of methanol etdriitom leaves of plants &f. methysticumE. suaveolensX.
novaguineensandM. aleuritoidesthat presented in Fig 1.

Extracts of P. methysticum Extracts of E. suaveolens
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g 61 £
) c 4 -
g 4 €
X 2 - X 2 A

O T T T 1 O T T T 1
0.00 1.00 2.00 3.00 4.00 0.00 1.00 2.00 3.00 4.00
Log concentration Log concentration

(a) (b)
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Extract of X. novagenencee
Extract of M. aleuritoides
5.25 4 5.25 -
4.5 - 4.5 -
>3.75 - ‘f‘/ £ 375 - r)(‘/‘
E 3 - =0.6824x + 2.4567 g 3 =0.6871x + 2.3716
S 225 RT=09787 £ 225 R*=0.9705
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0.75 A 0.75 -
0 T T T ) 0 T T T )
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Log concentration Log concentration
(c) (d)

Fig. 1. Graph relationship of log concentration ofxtract P. methysticum (a), E. suaveolens (b), X. novaguineense (c), M. aleuritoides (d)
the mortality of larvae of A. salina response

From the results of probit analysis, dCvalues of methanol extract &. methysticum(99.05 ppm) ancE.
suaveoleng131.34 ppm) lower thaX. novaguineensgs.372,86 ppm) antl. aleuritoides(6.710, 94 ppm). The
lower the LG, value would indicate high toxicity effect, wheraghe higher LG, showed that the sample has a low
toxicity. According to Mayer [9] extracts which &V Cso values> 1000 pg/ml are not categorized as toxic. The
toxicological properties of the leaves Bf methysticunandE. suaveolensllegedly because compounds in it that
alkaloids, flavonoids, saponins and tannins.

CONCLUSION

From the results of this study concluded that:

1.P. methysticunphytochemistry content artel. suaveolenglant are alkaloids, flavonoids, tannins and sapmgn
while plantsX. novaguineensandM. aleuritoidescontains flavonoids, tannins and saponins.

2.Toxicity tests using BSLT method methanol extrdathined LG, values of plant oP. methysticunhCsq = 99.05
ppm andE. suaveolensCs, = 131.34 ppm is more toxic than methanol extrdcK.onovaguineensthat having
LCs0=5,372,86 ppm and M. aleuritoides dy& 6,710,94 ppm.
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