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ABSTRACT

The aim is to evaluate the antifungal activity of Mdlilotus officinalis widely grown in Iraq and to identify the
phytochemical responsible for this activity. The antifungal activity of the water soluble fraction was investigated
using agar diffusion method. The fraction was analysed to detect the active principle using TLC, HPTLC, UV and IR
spectroscopy. Melilotus officinalis of Iraq exhibited a strong antifungal activity against five diagnostic fungi in
concentration of 1mg % and above. TLC of the acid hydrolysed glycoside indicates the presence of kaempferol
flavonoid by comparing with standard. HPTLC, UV and IR spectroscopy confirmed the presence of this flavonoid.
Melilotus officinalis widely grown in Irag exhibited a strong antifungal activity against pathogenic fungi.
Kaempferol glycoside is responsible of this potent antifungal activity asit isthe major phytochemical present in the
polar portion of the extract.
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INTRODUCTION

Melilotus officinalis, known as yellow sweet clover, yellow melilot andnonon melilot, a plant belong to the
family Fabaceae[l]Mdilotus officinalis was used in traditional medicine in treatment obbtems related to
varicose veins such as painful and heavy legs, gsdmthe legs and itching [2].

In Iran the dry extract dlellilotus officinalis is marketed under the name Semelil (ANGIPARS ™)cilis used as
herbal formulation for treatment of chronic wounplarticularly diabetic foot ulcers [3]. The healiofydiabetic foot
ulcer was attributed to the strong antifungal agtiexhibited by this plant together with coumavithich acts by
reduction of oedema and inflammation by increasirgous and lymphatic flow [4, 5, 6].

This glycoside has been used for many years iitiwmaal medicine to treat infectious disease fuis treason
kaempferol and its glycoside isolated frévtelilotus officinalis used for antiviral, antibacterial and antifunggéat

[7].
EXPERIMENTAL SECTION
Plant material
The aerial parts of floweringlelilotus officinalis were collected from Abu-Graib in Baghdad at thd ef March

(2013). The plant was authenticated by the Natibteabarium of Iraq and were dried in shade for sghvéays at
room temperature and then grinded as powder.
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Extraction of kaempferol glycoside

Powdered plant aerial part (50 g) was extracte@dyhlet apparatus with ethanol (80%, 250 mL) tidha&ustion

The extract was concentrated by evaporation undenuwm. Water (100 g) was added and the suspension

partitioned with petroleum ether (:100ml). The pet ether layer was discarded andgtjueous layt was extracted
with ether (3x100ml) and chloroform (100 n. The remaining water layer was extracted with bol (3x 100 mL).

Evaporation of butaravas performed under high pressure to ot the glycoside.

The antifungal activity of théotal ethanolic extract togett with butanoldried laye was investigated by agar
dilution method.

Acid hydrolysis of phenolic glycosides
Powdered plant (100 g) was heated with water (1Q) an 60 C° for 30 mins. The mixture w. filtered and the
filtrate was centrifuge until a clear solution dhtd

HCI (1N, 5mL) was added to tHitrate (80 mL). The mixture was refluxed for 1 hotthyl acetate (100 mL) wi
added after cooling to extract the aglycone. Trganic layer was evaporated and the kaempferol wefign by
TLC [8].

Thin layer chromatography

The R value of isolated kaempfel after acid hydrolysis wasompared with standard kempfe in three solvents
system. Preparative TLC was performed using 0.5 tiickness silica ge Elution of the isolated bid was
conducted with A.R methanol.

Antifungal activity

Five diagnostic pathogenic fungsed in this worlwere supplied from the DepartmasitMicrobiology, College of
Sciences These fungal species incluc Microsporum canis, Trichophyton mentagrophytes var. interdigitale,
Trichophyton mentagrophytes var. mentagrophytes, Trichophyton rubrum andTricophyton violaceum. The subculture
for fungi was prepare by suspetiot media(6.5g) in purified water (100ml), heat with frequegitation and boi
for one minute to completely disso. The media was autoclavati121°C for 15 minute, cooled fceveral minute
and poured in Petri dishes urddlidify. Each one of these fungi inoculated on the mediaigcubated for 5-7 days
at 25°C to obtain young, actively growing culturesnsisting of mycelia and conidia.

RESULTSAND DISCUSSION
TLC of isolated kaempferol after acid hydrolysisswanmpared with standard in three solvent systéahde(1).

Table1: Ry of standar d and isolated kaempferol in three solvent systems

Solvent systel R; of standard kaempferdl R; of isolated kaempfer
Toluene:Acetone: Chlorofort 40: 35:25 0.65 0.65
Formic acid: Acetone: lloroform 0.85: 1.65: 7.5 0.75 0.73
Chloroform:Methanc 90:1( 0.4¢ 0.4

Isolated kaempferofpreparative TLC)was identified by m.p. 27Which was identical with that reported in 1
literature [9].

Identification of kaempferol (IR and HPTLC)
The plant was reported to contain kaem| 7-O-glycosides (figure 1) [7].
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Figure 1. Kaempferol glycoside
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The isolated kaempferol after acid hydrolysis waeniifying by IR. , spectrum of kaempferol showéda@ption at
3420 cnt, due to hydroxyl group; 2830 ¢ndue to C-H group; 1720 chdue to C=0 group; 1600, 1610, 1560,
1510, 1450, 1400 corresponding to aromatic ringyfé 2)
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Fig 2: IR spectroscopy for isolated kaempferol and kaempferol standard

For qualitative analysis, HPTLC was carried outiftamtification of isolated kaempferol, the HPTL@n made for
isolated kaempferol and kaempferol standard (Figumad 4).
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Figure3: HPTLC for kaempferol
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! Track 1, ID: Standard1
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Start  Start  Max  Max Max End End Area

Peak Rf  Height Rf  Height % Rf _ Height Area % Assigned substance
1 01 17 010 271 570 -0.09 08 505.8 1.69 unknown ™
2 002 48 -000 1860 3911 001 282 1843.2 6.47 unknown *
3 022 857 035 1320 2775 038 07 175407 5B.44 unknown *
4 060 215 068 431 006 068 419 35159 1171 unknown *
5 071 489 078 755 1587 079 3886 82768.1 2081 unknawn *
6 098 109 089 119 25 100 00 2308 077 unknown *

Fig 4: HPTLC of all tracks ( kaempferolisolated and standard), 236nm

Antifungal activity

The five diagnostic pathogenic fungal species wested previously checked for purity and for phgpes. These
fungal species were incubated under suitable groaigitions (Figure 5)

Var. interdigifale {fungslno.3) {fungslno.4)

ddicrasporum cani; (fangal no 5)

Figure5: Five diagnogtic pathogenic fungi growth
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The five different fungal grew in two concentrait$o(0.5% and 0.25%, triplet), It is worth mentianithat 0.25%
concentration of extract gave more growth than 0&S8acentration, i.e. when the concentrations ofaext
decreases the growth of fungal increases. In tigeseith plates there were a partial growth inhibitivhen
pathogenic fungi treated with 0.5% and 0.25% cotregion of ethanol extract. One species only frive Epecies
of pathogenic fungi wa3richophytom mentogrophytes (fungal 1) was more sensitive and marked reduciion
growth culture, while botfrichophyton rubrum (fungal 2) andVicrosporum canis(fungal 5) produced resistance to
this low concentration (Figure 6).

Figure 6: Partial growth for fungi under 0.5% concentration

The concentration of ethanolic extract was incrégd86, 2% and 3%) to find a concentration that ioista full
inhibition zones. The spots present in the platedimwas a trace of small origin media inoculumisrimi a fungal
growth complete inhibition resulted with 1-3% contration (Figure7).
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Fig 7: Completeinhibition of the growth by concentrated ethanolic extract (3%)

Complete inhibition zones were also obtained frartahol extracts (1, 2 and 3%) concentration whittidates that
the glycoside of the plant is responsible for #tieng antifungal activity (Figure 8).
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Figure 8: Completeinhibition zonesfor butanol layer (concentration 1, 2 and 3%)

SAS analysis (2012) is used as a statistic evaluétir the tow low concentration which resultegartial
inhibition. DMSO was used as control (Table 2) [10]

Table 2: SAS gtatigtic evaluation

Conc. Control Fungal 1/cm Fungal 2/cm Fungal 3/cm Fungal 4/cn galB/cm
% ist| 2nd] & | 1 [ 2nd| & | 1st| 2nd| 3rd] 1s{ 2nd '3[ 1st| 2nd
0.5 7.5 1] 15| 11 16 16 18 3 2/9 B 46 |5 A8 486 | 4.6
0.28 7.t 2 2 2 |27|1€])1¢€|44]| 41| 3€|6€)| 6€ |6E€|5E|5E] 6

The variation in the inhibition of two different go. (0.5% &0.25%) against five dignostic fungal ahd mean
value and LSD values were shown in Table 3

Table 3: Mean and L SD values

Mean + SE of G.I (%)

Conc. (%) Fungal 1 Fungal 2 Fungal 3 Fungal ¢ Fungal g_SD value
0.5 83.6+4.39] 79.843.4y 60.2+3.61 36+235 B264| 12.305*
0.2¢ 73.3£3.0- | 62.6+2.9. | 45.6+1.8. | 11.8+0.7¢ | 27.3+1.0{ | 10.684"

LSD value 7.924° 9.177° 9.536° 8.326° 7.365°

* (P<0.05).

G (%)

Fungal1 Fungal 2 Fungal 3 Fungal4 Fungal 5

Fungal

Figure 9: Platesfor the Statistical evaluation for this comparability
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Comparison study was presented for these resuitdwitdicate that a partial growth inhibition wastained when
pathogenic fungi were treated with 0.5% concerdnatif ethanolic extracifiricophytom mentogrophytes was more
sensitive and produced a marked reduction in grawtture (Figure 9)

This result confirmed the literature reports iniegw article which stated that kaempferol glycosigese found to
be responsible for strong antifungal activity cdiqt extract [11].

CONCLUSION

The ethanolic total extract together with butandédi layer were exhibited a partial inhibition zenghen used in
low concentration 0.25-0.5%. Complete inhibitiomes were obtained from 1-3% concentration of thieaek

Kaempferol glycoside is responsible of this potmtifungal activity as it is the major phytochentipeesent in the
polar portion of the extract. Kaempferol aglyconswdentified by melting point, TLC, IR and HPTLCtexf acid

hydrolysis of the glycoside.
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