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ABSTRACT

Kojong et al., 2010. Phytochemical Analyses and Free Radical Scavenging Activity From Tuis (Nicolaia
speciosa, Horan)

Tuis (Nicolaia speciosa, Horan) is a plant which used by people to give taste and odor on food, and it also used
as herbal.The objective of this research was to determine phytochemical content and free radical scavenging
activity from Tuis. Phytochemical content in Tuis was determined by its alkaloid, steroid, flavonoid, phenolic,
tannins and saponim content. Free radical scavenging activity from Tuis was determined using 1,1-difenil-2-
pikrilhidrazil (DPPH) method.Tuis contain phytochemical such as alkaloids, terpenoid, saponim and tannins,
although flavonoid appear only in leaves part. The highest free radical scavenging activity from Tuis was leaves
extract, with ICso 1,77. Phenolic content in Tuis was believed act as antioxidant.

Keywords : tuis (Nicolaia speciosa, Horan), phytochemical, free radical scavenging, antioxidant

INTRODUCTION

Our environment tread on have provided Nicolaia speciosa,HORAN or which is in
resource which so abundance so that we earn it fulMinahasa language more knowledgeable by the name
requirement of life. Requirement of life whichof Tuisrepresent wild plant which is life at height 600
progressively complex stimulate human being to bel200 m from sea level. This plant besides used by
more develop science and technology, but progresssociety to give to feel and aroma at food, is alsed
science and technology which fast progressivelhén as drug plant. Perry (1978), please report thatptant
reality unable to shift traditional drug’s role whi have medication like curing earache, cleaning and
have there is but both equiping each other. Thigema deodorize body.
is proved with life style which is flange return to Till now there is no newest information about
meaningless nature of old fashion. phytochemical content and free radical scavenging

Exploiting natural resources in the form ofactivity found onTuis plant. Considering free radical
traditional drug represent assessed by alternatimee very reactive and can oxidize protein, fat, DNA
economic, though don't know active chemica(Deoksiribonucleic Acid) and vitamin and also can
compound consisting are in it. This matter is cdus@enerate threat the happening of degenerative stisea
the lack of adequate information hit compound iadus This research aim to to determine phytochemicahdou
as by plant drug ingredient. On that account reqtdr on Tuis (Nicolaia speciosa HORAN) and test free
be conducted by research to know chemical compouratlical scavenging activity froriiuis parts which is
from plant medicine specially plant which can bedis extraction by maseration using ethanol.
as traditional drug.

Phytochemical screening represent matter whig ATERIALSAND METHODS
need to be conducted to know chemical compound in .
plant, specially plant medicine later on can beduse Material
determine active compound which there are in ithSu Tuis (part of root, leaf and steam) obtained from

active compound is metabolit secundary compounghalalayang. Used chemicals in this research is
Metabolit secundary compound is compound whichrofessional analyses : chloride aluminium, ammonia
don’t synthesis in human being body but very reglir aquades, acetate acid, chloride acid, sulphurid, aci
by human being body and this compound is usualiyon (I1l) chloride, subnitrat bismuth, ethanol 95%

found at animal or plant. The metabolit secundaiydium, potassium iodida, paper filter Whatman No.
compound for example alkaloid, steroid, terpenoidi2, chloroform, vanilin, magnesium, merkuri (Il)

flavonoid, tanin and saponin (Harbone, 1987). chloride, sodium carbonate, sodium chloride, Folin-
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Ciocalteu reagen and tocopherol obtained froDetermination of total flavonoid
MERCK (Darmstadt, Germany). Galac acid, quersetin, The total flavonoid content of tuis extracts was
chatekin, 1.1-diphenyl-2-picrylhydrazil (DPPH)OI termined di Zhish | 1999 Briefl
obtained from SIGMA Chemical Co. (St. Lois, MO). etermined according to zhishen al, - brietly,
Used appliance at this research is: PYREX gla stilled vyater was added to make 5 mL and.0,3 mi.
appliance, EYELA N-1000 rotary evaporator and UV- aNQ; (1:20) were added to make 5 mL AJ(1:10)

VIS LEYBOLD Milton Roy spectrophotometer 501. were added and the total was made up to 10 mL witl
distilled water. The solution was mix well againdan

the absorbance was measured against a blank at 5

Preparation of Sampel nm with a Milton Roy 501 Spectrophotometer.

Tuis (Nicolaia speciosaHORAN) was taken
away from district of Malalayang, Manado — NorttDeter mination of condensed tannin
Sulawesi.Tuis different pursuant to part of root, leaf
and bar, is later cleared of by other dirt (sucHikes
land, insect and dirt) by using water. After gotiesl
shares, the sampel of dry during + 1 week.

Condensed tanin was determined according t
Julkunen-Tiitto method (1985). Counted 0,1 sampel
condensation mL packed into wrapped reaction tube
then enhanced by 3 mL vanilin 4% ( b/v) than mixed
using vortex mixer. So soon as enhanced by 1,
condensed HCL mL and mixed. Absorbance of sampls

Sampel which have run dry counted 20 g is latavas read at 500 nm after incubation during 20 minute
attenuated by blender become powder and kept dh room temperature. Obstetrical of condensed anni
place of closed. Sampel deliberated by each (ffartwas expressed as cathekin equivalent in mg/extrac
root, leaf and bar) counted 5 gram later extrachgn Curve calibrate to be drawn up by cathekin as stahd
maseration, using ethanol during 24 hour. Sample is
later filtered so that obtained by filtrate 1 arebds 1. Determination of Free Radical Scavenging
Debris 1 soaked with same solvent during 24 hour &ctivity
later filtered so that obtained by filtrate 2 arebds 2. L , _ .
Filtrate 1 and 2 joined and filtered using papéef Determination of free radical scavenging activity

Whatman No. 42. The filtrate is later evaporatedgis °f DPPH according to Burda and Oleszek (2001)
rotary evaporator with ambient temperature %0 Drawn up by counted 2 mL DPPH 93 uM in ethanol
Harsh extract which obtained was kept in freez&Nd enhanced by 1 mL tuis extract for every part of

(cooler cupboard) at temperature %before analyse 00t stéam, leaf and as comparator used tocopherc
and activity test. The changing of condensation color it from purpmle t

turning yellow to show radical scavenging efficignc

. . Last five minute from 30 minute, absorbance meabkure

Phytochemical  Screening  (Houghton  and at A 517 nm using UV-VIS Milton Roy

Raman, 1998) spectrophotometer 501. Ranked among free radice
Phytochemistry screening was done to know trggcavenging activity of percentage decrease DPPét col

existence of alkaloid compound, steroid, terpenoidt,by using equation:

flavonoid, tannin and saponin in TuisNi¢olaia

SpeciosaHORAN) 1 — Absorbance of sample
' Activity (%) = 100x

Extraction Plant

Absorbance of control

Determination of total phenolic From percentage of free radical scavenging

The content of total phenolic was measuredhich obtained, we made by curve between free
using the method of Jeomg al, 2002. Briefly, the tuis radical scavenging activity to test condensation
extract (1 mL) was mixed with 1 mL of the 50% Felin concentration. From equation of the linear regoessi
Ciocalteu reagen and 1 mL of 2% J&; and can be determined by {4 value, that is test
centrifuged at 13400 g for 5 min. The absorbance obndensation inhibition concentration capable to
extracts was read at 750 nm with Spectrophotometravenging 50% free radical of DPPH.

Milton Roy 501 after 30 min of incubation at room
temperature. The results were expressed as gaitic a
equivalents.
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RESULTSAND DISCUSSION Screening of Saponin

Screening of Alkaloid Arcuri in Makang (2005), expressing saponin
: . . have functioning glicosyl as polar bunch and teqgxn
Censorship of alkaloid, addition of Mayer reagent, \nch/steroid as non-polar bunch. Compound owning

cause to be f°fm“r‘d fts white ch'r.omanc seo'llmentlwh'l olar bunch and non-polar have the character of is
show result which are positive contain alkaloug

4. Th Iso d by additiorcS ive of surface so that moment shaked with saponi

(I:Dompoun . The same process also done by a 't'orW{ter can form misell. At misell structure, polamich
ragendorf reagent and Wagner. Dr'agendorf réagqhite out while its bunch face. This situation sie |

W|II_ be formed by rose colored_sedlment of oranggpume, in consequence in this analysis can belseen

Whll_e for the Wagner reagent will be formed by ta%bility of sample form spume.

sediment. In screening of saponin through test foam at

Principle from method analyses of this reactionample from parts of Tuis plant formed by spume in

of precipitation that happened caused by liganmumber a few at surface of dilution, so that can be

replacement. Nitrogen atom having free electromspaiconcluded that each part of Tuis plant contain sapo

at alkaloid can change iodo ion in the reagent. dlayln the field of saponin pharmacy can be used as

reagent contain chloride mercury and iodidantimicroba (Robinson, 1995).

potassium. Dragendorf reagent contain iodida

potassium and subnitrat bismuth in glacial acedate. Screening of Tannin

Wagner reagent contain iodida potassium and iod. In

- - . At addition of iron condensation (Chloride I1II)
the field of pharmacy according to Solomon in Makan : . :
(2005), alkaloid have effect in the form of nerv‘%O% estimated by this condensation react wrongé/ on

. . I ydroxyl bunch exist in tannin compound. The result
system, lessening to feel pain and as antimicroba. of reaction finally generated color. Iron (Ill) @nide

. : . utilized widely to identify phenol compound is

Screening of Saturated Terpenoid/Steroida including tannin. Result of conducted by examinatio
Terpenoid/Steroid content in plant tested bgt reaction tube using iron condensation (Chlofte

using Liebermann-Buchard method that will showeshow green to black color. In the field of tannin

red or purple for the terpenoid and blue for tlea@td. compound pharmacy can be used as antioxidant and

Lieberman-Buchard reagent contain molecule gfursue growth of tumor (Robinson, 1995).

acetate and sulphate acid that bonding with

gahrgr(]agg.ld/stermd compound so that produce COICFotaI Content f)f Phenolic, Flavonoid and
Result of screening of steroid and terpenoid ha(aondensed Tannin

been done, all part of plant contain terpenoid Quantitative analysis of total content of

compound. In the field of terpenoid pharmacyhenolic, flavonoid, and condensed tannin showed on

represent active component in plant medicinizeut@ ¢ Table 1 below.

diabetes disease, trouble menstruate, snake pecking

husk trouble, damage liver, malaria, antivirus an

antibacteria, while steroid relate to cholesterbl,

vitamin, hormone and antibiotic (Robinson, 1995).

‘Fable 1. Obstetrical total phenolic, flavonoid and condehse
tannin from Tuis

. . Condensed
No Sample* Phenolic  Flavonoid Tannin

Screening of Flavonoid (mg/kg)  (mglkg)

(mg/kg)

According to result that part of leaf contain 1 Steam 51,22 ND** 126,8
flavonoid compound. Robinson (1995), please express 2  Root 77,52 ND** 121,3
that addition of magnesium powder and chloride acid Leaf 132.7 251 140.8

examination of flavonoid will cause existing fla\ad .
compound were reducted causing reaction ruddle - Concentration 100 ppm
- L. . . *ND  : No detected
representing characteristic of existence of flavdrai
sample. In the field of flavonoid pharmacy can bedi
as antioksidan, curing liver function trouble ansl aQbstetrical Deter mination Total Phenolic

tih t Robi , 1995). : o :
antihypertense (Robinson ) Obstetrical  determination  total  phenolic

conducted to know free radical scavenging potency i
extract. In this research, total phenolic in Tensract
measured with gallic acid standard (mg/kg). Total o
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phenolic in extract determined pursuant to abitify represent place the happening of photosynthesi
phenolic compound in Tuis extract reacting witlprocess at plant.

fosfomolibdat-fosfotungstat acid in Folin-Ciocalteu

reagen (natural yellow) change of colour become blDeter mination of Condensed Tannin

colour. Total content of root extract phenolic,flaad

, . : _ Tannin content condensed to be to be
i?za r7no quogr/rl](g'léglizu?gclge33|vely 's S1.22; 77.52 a%‘%(pressed as cathekin ekuivalen in mg/kg extraatalT

Obtained extract from part was characterize(aif condensed tannin highest found at part of itaim

that leaf have total content of highest phenol@&2(Z0 and root successively is 140.8; 126.8 and 121.kgng/

eaf extract contain the amount of condensed tannil
mg/kg) compared to part of root (51,22 mg/kg) ar;Ey larger ones than steam and root.

steam (77.52 mg/kg). Level of total content of le Tanni t ot d tabolit
phenolic anticipated because phenolic compound in . annin_represent 1o secondary metaboiite
leaf extract have the character of polar so thahphc owning characterl_stlc feel tan and b'“ef and alsc
component in dissolve extract in ethanol becomesemord's.SOIVe ”atufa“y In water f(_)rr_n poly_phenollc coenpl
Its obstetrical total phenolic in Tuis extract inWhICh attend in many plant is including husk aneidse
direct corollation to free radical scavenging aitfiv A research about tannin h_ad been reported thatriann
from the each part of Tuis extract. Ability of freels'30 {limes more effect|ve_ as radical arrester of
radical scavenging activity of Tuis extract becaoke peroksil than simple phenolic compound and trolox.

; : ; erefore, tannin has potency as important freeaad
existence of chemical compound which can personddfiCEE: St Aotk o0e,

S =T — Determination of Free Radical Scavenging
W Fenokk Activity of DPPH

O Tanin Terkond ensasi

190 Free radical scavenging activity from Tuis can
be known through change of colour that happened, th

is from purple become to turn yellow (Table 2).

120 A

Table2. Radical scavenging activity from part of Tuis and
also tocopherol as comparator by some
concentration

100

XY

Concentration (ppm)

Sampel

25 50 75 100 150 200
Steam 1.7 2.9 6.2 99 256 307

Fandungan Litabolit Zekunder (mag/Ea)
2

0 Root 23 7.0 106 12,8 371 409

o Leaf 285 363 539 65 839 898

’ Akt Batang Toco 421 757 940 939 934 933
Bagian Kecombrang

, , , ] From free radical scavenging price which
Figurel. Obstetrical Bar<_j|agram of secondary metabo"tSbtained, curve calibration between free radical
from parts of Tuis scavenging percentage was made to test condensati
Obstetrical Deter mination Total Flavonoid concentration._From equation of the linear regoessi
can be determined by i¢
Total content of flavonoid in Tuis extract Equation of regression (y = ax = b), can be
indicate that leaf extract have total content ofalculated by Ig value. To get Ig value, hence y
flavonoid, while at part of steam and root do notalue at each equation filled with value 50s0 thait
contain flavonoid compound. Total of leaf extracby x value (I1Gg) (Table 3).
flavonoid is 2.51 mg/kg. This matter because of lea
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Table3 Regression equation of andsh@alue from Tuis extract with tocopherol as compara
. Concentration
No Sample Equation R ICy (opm)
1 Steam y = 33.34x — 50.616 0.804 3.01 1023.29
2 Root y =44.42x — 66.113 0.808 2.61 407.38
3 Leaf y=73.226x-79.833 0.954 1.77 58.88
4  Tocopherol y=54.853x —22.331 0.759 1.31 20.41

Inhibition concentration 50% from Tuis extract
can be seen at table above. Valug, li@dicated that Therefore is, quicker of degradation of
free radical scavenging activity of DPPH was deseeaabsorbance more have extract potency as free Fadica
in sequence following: steam - root - leaf. Withilsisi  scavenger. This matter is shown also with change of
concentration (Ig) 58.88 ppm of Tuis leaf extractcolor from purple become to turn yellow.
have effective earn scavenging 50% free radicakrLa Such as those which seen at figure above, third
then followed by extract grow on and Tuis stearpart of Tuis extract have ability as free radical
successively is 407.38 and 1023,29 ppm. scavenging of DPPH. This data indication that any
part of Tuis extract have potency as free radical
Determination of Free Radical Scavenging spavenging of DPPH and also havg ability to
Activity of DPPH dlsc.:harge.hydrogen atom _to @phgnylplcrylhydrazn
radical (violet) become difenilpikrilhidrazin non-
Free radical scavenging activity from Tuisadical compound (yellow) (Molyneux, 2004).
extract evaluated with radical examination 1.1- Leaf extract (89,75%) in this research show
diphenyl-2-picrylhydrazil (DPPH). Radical Compounctompared to higher level activity of root extract
of DPPH is usually used as subtrate to evalua® fr@40,9%) and Tuis steam (30,7%). In comparison with
radical scavenging activity. Radical DPPH is un&abother antioxidant compound (tocopherol), at
free radical and accept one hydrogen or electron d¢gncentration which is same to be obtained by free

stable molecule (Matthaus, 2002). Examination e fr radical scavenging activity equal to 93,25 % (Fégur
radical scavenging activity of DPPH usep)

spectrophotometer conducted with reacting extract For the value of 1§, smaller its value hence
with DPPH condensation. Absorbance}atl7 nm progressively lower also required concentratiomiro
used to measure scavenging effect from extract gart of Tuis plant as free radical scavenger. Tadble
radical DPPH. Absorbance at517 nm, decrease ascan be seen that part of leaf have the lowes V@lue
reaction between radical and free radical scavengithat is 1,77 so that at concentration 58,88 pprre hav
molecule. earned free radical scavenging. Part of root, ogvnin
ICso value equal to 2,61 is so that required by
concentration equal to 407,38 ppm. Part of steam,
owning highest 1g, value that is 3,01 is so that
required by concentration equal to 1023,29 ppmeto b
able to free radical scavenger. Equally, leaf at
concentration 58,88 ppm more have potency as free

~100 - 89.75 93.25
90 -

80 -
70 A

S

2

=

©
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£ 60 - radical scavenger compared to part of root (407,38

§ 50 - 40.9 ppm) and steam (1023,29 ppm). As comparator used

g | ' tocopherol.

@ 401 307

B30 | —

S L CONCLUSION

é 10 - From this research can be known that Tuis plant

T o can be made drug pursuant to secondary metabolite
o content and potency as free radical scavenger

Batang Akar Daun Vitamin E

especially part of Tuis leaf. Considering free cadli

Figure 2. Comparison diagram between free radical
scavenging activity of DPPH from part of
Tuis to tocopherol at concentration 200

ppm

50

can generate threat the happening of disease in the
form of cancer, ageing, neurodegenerative disease
(alzheimer), lung trouble, kidney and liver, diadset
etcetera.
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