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ABSTRACT

Soursop leaves contain various compounds that b@legical activity such as kaempferol as anticandevelve
extraction techniques were performed to obtain lilkst extraction technique to get high kaempferaiteat on
Soursop leaves extracts. The dried Soursop leaveslgr was extracted with different solvent andedéht
technique such as maceration, sonication, reflind aoxhletation. The yield of extract, toxicity sxgh Artemia
salina larvae, total phenols, total flavonoids,aiotannin, and thin layer chromatography profileaf extracts were
determined. Total phenol and total flavonoids cahtgere determined by spectroscopy, while totahitarrontent
was determined by titration method. The resultsgtbthat the yields of extracts werevarying fro894- 18.64%.
All extracts were toxic since they showedd@lue less than 1000 ppm. Tannin content on tlra@s was varying
from 3.78 — 7.59%, phenolic content from 6.16 44%, and flavonoid content from 0.63 — 10.25%. &kieact
with high content of total phenols and total flaeals, low of tannin content, and low spot intensitythin layer
chromatograph was selected for high performancaidigchromatography analysis. Sonication extractioh
n-hexane residues was chosen as the best extraetibnique for kaempferol isolation from the SopriEaves with
kaempferol content of 1.22%. In addition to higmtemt of kaempferol, sonication was chosen duédohighest
yield of extraction, the shortest extraction tirmelahe least impurities.
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INTRODUCTION

Soursop Annona muricatpis one of the plants that are found in tropicalimries, such as Indonesia. This plant is
grown commercially to collect the fruits as foodiiedient. Beside it, Soursop fruit also used tattdysentery, ulcers,
hemorrhoids, and anticonvulsants [1]. Soursop lealeo reported have several activities, such dswering the
blood sugar level, improve immune system, and taater [2-4]. Several studies have reported thats®p leaves
extract containing flavonoid and othe phenolic cooms such as quercetin, catechin, and kaempfgtolThe
flavonoid fromAnnona diocaeported had activity to inhibit the Ehrlich canceils [6].

Kaempferol in nature are in the glycoside form vhhimve many biological activities such as antia@nfmatory,
anti-fungi, antioxidant, and anti diabetics [7-Blaempferol can be separated by extraction fromrahtesources
using ethanol or methanol [10]. Several extractiechniques have been developed to extract kaenhgfern

natural resources such as by sonication, soxhdetadind reflux [9, 11-12]. Different technique atitferent solvent
used on extraction process is resulting differealdyand purity of kaempferol extracted. Therefdhe research to

determine the best technique to extract kaempfeooh Soursop leaves which is simple, cheap, fadttes high
yield are needed.
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EXPERIMENTAL SECTION

Materials

All solvents used were analytical grade or HPLCdgraand obtained fromm Merck (Darmstadt, Germany),
kaempferol and quercetin standard from Nacalai ydpklapan), and Soursop leaves from Conservatiah an
Cultivation of Biopharmaca Resources Unit, Darm#&gmpus, Bogor Agricultural University, IndonesiaheT
samples were sieved, dried on overfGGor 72 hours, and grinded prior to use. The sgsecame was identified by
Research Center for Biology Indonesian Institut&cience, Cibinong, Indonesia

Methods

The research was focus on selection the extractiethod from different sources of Soursop samplég flrst
group of samples was using the dried Soursop ledlvesecond groumhexane residue) was using the residue of
dried Soursop leaves after extracted withexane, and the third group (EtOAc residue) wasgusiien-hexane
residue after extracted with ethyl acetic. Eadabugrof samples was extracted by solvent (1 g:5 mldifferent
methods. The methods used were maceration by dtii@nd week [10], maceration with ultrasonic wakg
water-methanol (85:15) for 3 hours [11], reflux imgthanol 70% on 6&0°C for 3 hours [9], and soxhletation by
methanol 70% [12]. Each extract was dried by roewgporator.

The yield, tannin content, total phenolic contéotal flavonoid content, and toxicity of all exttawere determined
to select the prospective extract. The prospeetiracts is the extract which has high yield, Higkionoid content,
high tocixity, low tannin content, and low totalgfolic content. Beside that the prospective exist determined
by thin layer chromatogram profile. The extract ethihad high intensity of kaempferol spot and ontyitted
number of other spots are the prospective extract.

The kaempferol content was determined by high pevdmce liquied chromatography (HPLC) on the setkcte
extract. The highest kaempferol content was redastethe best method to separate the kaempferl Soursop
leaves.

Total tannin content [13]
About 0.5 gram extract was added by 50mL water legated on 4860°C for 30 minutes and filtered. The indigo
carmine was added to the filtrate and titrated MnikO, 0.1 N till the color change into yellowish gold.

Total phenolic content

About 25 mg extract was dissolved with 25mL methavater (1:1). A 300 pLthe solution was added by tL
Folin-Ciocalteu (1:10) and mixed. After 3 minutélse 1.2 mL NaCO; 7.5% was added to the solution and the
absorbance of the solution was measured at 765dmeaorted as galic acid equivalent/g samples.

Total flavonoid content [14]

The extract about 200mg was dissolved by acetonhexamethylenetetramine (HMT) 25%. The solutiomthe
hydrolyzed by HCI 25% on 88C for 30 minutes. The hydrolyze product was panitby ethyl acetate and the
EtOAc fraction was collected and added by AR% and the absorbance was measured at 425 nm.

Toxicity by Brine Shrimp Lethality Test [15]

About 10 brine shrimp larvae put on the well cotesisof 4.5mL sea water and added by 0.5mL extralcition.
The extract concentration was ranging from 1 - p@D@L. The dead larvae number was determined aftlery(24
hours). The lethal concentration 50% ggGvas determined.

Thin Layer Chromatography (TLC) Profile

A 25 mg extract was hydrolyzed by HCI 4 N and piari by EtOAc. The EtOAc fraction was dried till 1m
methanol. This methanol solution was spotted doasiel plate together with kaempferol. The platenteluted by
chloroform:methanol (9.75:0.25). The detection used ultraviolet on 366 nm.

Kaempferol content by HPLC [16]

The method used was using C18 column with 30% ateteand70% phosphate buffer 0.025 M pH 2.5. The
isocratic method was used with 1.0mL/min of flowerarhe detector was UV at 370 nm. The kaempfevotent
was measured by comparing the peak area of kaeohdigrthe peak area of same retention time peakhen
samples. The samples used was the hydrolyze saimpld€I14M. The sample and the standard injected atmmsit

20 puL
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RESULTS AND DISCUSSION

The yield, toxicity, tannin content, total phenotiontent and flavonoid content of all extractiontinoel and all
groups of the samples are shown in Table 1. Thieelsigyield of extract was found on soxhletationhrodtfrom the
dried Soursop leaves. The soxhletation method ¢faehighest yield on each group of the samplesaumsee the
soxhletation used boiler and reflux which circutathe solvent. The result was high number of ekitamponent
moved to the solvent. Based on the group of theptsanthe dried Soursop leaves group had the Highels!
compare to the other samples. It means that praetidn process before the main extraction prodessease the
yield because some component are not in the residymore. After extraction by EtOAc, the residudyayave
small amount of the yield. From all of the extrabie highest yields was found on soxhletation matfiom the
dried leaves.

Table 1. The yield (%), toxicity (LCso in ppm), tannin content (%), total phenolic conten (%) and flavonoid content (%) of all extraction
method and all groups of the Soursop leaves samples

Group of the samples Methods Yields (%) LCsi(ppm) Tannin (%) Phenolic content (%) Flavonoid content (%)
Maceration 10.04 209+ 13 76+0.1 139+0.1 #0080
Dried Soursop leaves Sonication 9.16 128+ 3 52+0.1 14.3+0.1 4.5 0.
Reflux 6.88 79+ 2 4.9+ 0.1 104 +0.1 1.7+0.0
soxhletation 18.64 46+ 4 5.6+ 0.1 129+0.1 701
Maceration 9.67 455 + 14 49+0.1 10.4+0.0 5GH
Residue ofi-hexane extract Sonication 9.81 150+3 4.6+0.2 11.4+0.1 4Gk
Reflux 6.11 93+4 6.2+0.1 8.7+ 0.1 0.9+0.0
soxhletation 17.36 152+ 3 6.9+0.1 16.4+£0.0 2080
Maceration 3.18 3006 48+0.1 9.6+0.1 0.8&¢ 0
) Sonication 4.09 648 + 11 6.7+0.2 8.6+0.1 150
Residue of EtOAc extract  poq 473 299 + 7 6.9+0.1 62+0.1 0.9+0.0
soxhletation 12.76 198 £ 8 3.8+0.1 8.2+0.1 HEBO

The toxicity of all extracts reported in kgvalue. LG is the concentration that can kill 50% populatafnthe
animal test. Based on the data on Table 1, athefextracts have the kgless than 1000 ppm. According to
Meyeret al, a crude extract is toxic if the crude extract h&s, value less than 1000 ppm [15]. It means all of the
extracts are toxic. The mosts toxic extract is getation extract from the dried leaves.

The tannin content of all extract are varied. Thghést tannin content was found on soxhletatiomagktfrom

n-hexane risudue, while the lowest content was faumdoxhletation extract from EtOAc residue (TableTannin

is the phenolic compound which found in Soursopédsathe extraction process that consider as a gomzbss to
separate kaempferol is the process which resutetbtvest tannin content.

The total phenolic content also determined totadl éxtracts. The extracts from EtOAc residue hawet phenolic
content compared to other samples type. The higitestolic content was found on the soxhletationhoetfrom

n-hexane residue (Table 1). The high phenolic cartaerthe extract is consider as prospective metbhogkparate
the kaempferol.

The total flavonoid content is determined becawsanipferol is one of the flavonoid compound (FigThe highest
flavonoid content was found on maceration extraoinfthe dried leaves (Table 1). The high flavonoahtent

could related to the kaempferol content.
OH

HO o)

OH
OH )

Figure 1. Structure of Kaempferol

The highest yield, phenolic content, and flavonoiditent, and the lowest tanin content on the et different
extract. It made difficult to select the prospeetaxtract, so the thin layer chromatography (TL@ife is needed.
TLC profile could give information about what exttas consisted of kaempferol by comparing the spith the
kaempferol standard. In the nature, flavonoid is oo the free form. Most of the flavonoid is fouod glicoside
form. To separate the flavonoid from the sugar, tigdrolysis process is needed. To hydrolize theofid
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glycoside on the extract the HCl is added to theaek prior to TLC process. The TLC profile of aflithe extract is
shown in Fig 2.

Figure 2. TLC chromatogram of extract of Soursop laves (from left to the right): kaempferol standard,maceration extract of dried
leaves, maceration extract oh-hexane residue, maceration of EtOAc residue, soriton of dried leaves, sonication of hex residue,
sonication of EtOAc residue, reflux extract of driel leaves, reflux extract of hex residue, reflux dEtOAc residue, soxhletation of dried
leaves, soxhletation of hex residue, soxhletatiof BtOAc residue

Based on the TLC chromatogram on Fig 2, the sp&empferol was found with Rf of 0.10, and all afract are
consisted of kaempferol with different amount. Frtra color of spot on Rf 0.10, the extract from EtQresidue
consisted less kaempferol compared to the othex tfpsamples. The other spots beside spot with .R @
undesirable spots because that spot is act asnoioiatiat. To the next step of research, extract fdoied material by
maceration, sonication,a nd soxhletation method exticthct fromn-hexane residue by maceration and sonication
method are used.

S —>Standard 50 ppm

] —Maceration extract of dried leaves
= Quercetin M , ,
= 1 Maceration extract of n-hex residue
SOUODj Kaempferol Soxhletation of dried leaves
] —Sonication of dried leaves
25000 Sonication of n—hex residue
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Retention time (minutes)
Figure 3. HPLC Chromatogram of selected extract
HPLC method used to determine the kaempferol comtehe extract. The chromatogram of HPLC analfysis 5
extracts is shown in Figure 3. Beside kaempferakpeguercetin peak also appear on all of extrath different

peak area. Quercetin appear first before kaempéerdhe reverse phase HPLC method because quefEwgure 4)
is more polar compare to kaempferol [16].
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OH O
Figure 4. Structure of Quercetin

The kaempferol content and quercetin content oecsed extract is reported on Table 2. Kaempferotea on all

of the extracts are higher than the quercetin cinifithe highest kaempferol and quercetin conterst feand on the
sonication extract fronm-hexane residue. The sonication extract from n-hexasidue is consider as the best
extraction method because it has the second higld gompare to othe extract, it is also only needo8rs to
complete the extraction process, and it has lepsiities on TLC chromatogram.

Table 2. Kaempferol and quercetin content from selged extract

Type of samples  Extraction method Kaempferol (ppnmQuercetin(ppm)

Maceration 1.02+0.01 0.42 £0.01
Dried materials Sonication 0.84 £0.01 0.36 £0.01
Soxhletation 0.43+£0.01 0.19+0.01
n-hexane residue Macgrat‘ion 1.11+£0.01 0.44 +0.01
Sonication 1.22 +0.01 0.50 £ 0.01

CONCLUSION

In conclusion, the best extraction method to igoketempferol from Soursop leaves is sonicatioraektin method
from n-hexane residue. The sonication method frehexane has kaempferol content of 1.22%, the yiélr.36%,
the shortest extraction time and the least impagiti
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