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ABSTRACT

The objectives of this research were analysis of the secondary metabolite prod@attitmia albicansand evaluation
antibacterial activity. Bioactives are chemical compounds often referred to as secondary metabolites. Thirtynine
bioactive compounds were identified in the methanolic extraCamdida albicans The identification of bioactive
chemical compunds is based on the peak area, retention time molecular weight and molecular forrdia.aBalysis
ofCandida albicansrevealed the existence of the -Bénzendiol ,2,éis(1,dimethylethyl} , Thieno[2,3c]furan-3-
carboniterile , Zamino4,6-dihydro-4,4,6,6te , Z8-Methyl-9-tetradecenoic acid ;Rropyl 9tetradecenoate , 9,12,15,
Octadecatrienoic,-{trimethylsilyl)oxy]-1-[(trimethyl , 17#Octadecynoic acid , Oximemethoxyphenyt , Edulanll , p
Menth-1-en-3-one ,semicarbazone , &odecadiynl,12diol , Methyl 20-benzytd-arabinofuranoside , Erythritol -d
Glycerol-gluco-heptose , BGlucose , 80-U-D-galactopyranosyl, |-Galal-ido-octonic lactone , Desulphosingrin |,
2(3H)-Furanone , dutyldihydre , -Hfidroxyquebrachamine , lenzendiol ,2,6-bis(1,tdimethylethyl} , 9,10
Secocholest&,7,10(1%triene3,24,25t r i o | , (-,8-@,6-Bidethy+-ZEpyrimi-dinyl)-4-(4-
nitrobenzylideneamino)benzel , Ziphenytl,6-dioxopyridazino [4,5:2',3'] pyrrolo[4' &l]pyridazin , 2Methyl-9-b-d-
ribofuranosylhypoxanthine , Ergos@22dien3-0 | , a c e t a-t H-HdptadeceiB-yn&q acid , methyl ester , (E)
Chromone , Shydroxy-6,7,8trimethoxy2,3-dimethyt , 1-Methyl-8-propy}3,6-diazahomoadamantzhol , 1-(4-Amino-
furazan3-yl)-5-dimethylaminenethyt1H-[1,2,3]triazole , SBromo-8-[(4-hydroxybenzylidene)amino]quinolone
Carbamic acid , Nmnethyk,(6-chloro-2-methyk1,1-dioxidobenzo) , eMa n n o s e-D-Glucopyraboside,@}D-
glucopyranosy(1.fwdarw.3}b-D- , 12Methyl-oxa-cyclododecasp-one , Acéamide , NmethytN-[4-[2acetoxymethyl
1-pyrrolidyl]-2-butyn , Acetamide , NnethytN-[4-(3-hydroxypyrrolidinyl}2butynyl}- , Estral,3,5(10trienel 7-d ,
Curanl7-oic acid, 19,2alihydroxy,methyl ester,(19S), 2,5,5,8ATetramethy6,7,8,8atetrahydréH-chromen8-ol
and 60ctadecenoic acid.Proteus mirabilis was very highly antifungal activity (6.19+0.20) mm while
NeriumolendefAlkaloids) has maximum zone formation (788721) mm againsAspergillus fumigatus

Keywords:Candida albicansAntibacterialactivity, Antifungal activity, FTIR, GGMS, Secondary metabolites.

INTRODUCTION of antimicrobial drugs on host tissues. Further,orep
Candida albicanis a fungal yeast involved in candidiasis from the scientific community have raised concerns that
that ranges from nodAéde-threatening mucocutaneous antibacterial drug development will not be adequately
illnesses to invasiverpcesses’. The control ofCandia addressing the problems posed by antibiotic resistance
infections is proving to be intractable by means of presentamorg important bacterial pathogéf&. Several plants
anti Candidaagents due to variety of reasonsluding have been reported significarfor their antifungal
development of resistance to antimicrobials, expensiveactivity but only a few botanicals have moved from the
nature and undesirable effects oomtarget tissues and laboratory to field use, as they are poorly characterized,
organismd*  Antimicrobial agents, particularly in most cases active principals are not determined and
antibiotics, have been the standard therapy for managingnost of the works are restricted to preliminary screening.
microbial infections, but imecent years, genetic variation The ams of this study werecreening of the bioactive
has given to pathogenic microbes a great advantage bghemical products and evaluation antimicobial activity.
creating antibiotic resistance so the search for new

antimicrobial substances odrugs continues to be MATERIALS AND METHODS

necessafy.The broad range ofCandida infections Growth conditions of C. albicans and determination of
requires an eaqlly broad range of diagnostic and metabolites

therapeutic strategi#&. Major clinical issues arise when C. albicanswas isolated from dried fruit and the pure
pathogenic microbes develop mudiiug resistance colories were selected, isolated and maintaimedotato
intertwined with other problems such as level of toxicity dextrose agar slaif&’. Spores were grown in a liquid
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Table t Biochemical compounds identified in methanolic extractahdida albicans

S.No. Phytochemical ExactMass Molecular RT Chemical structure MS Fragment
compound Weight (min) ions

1. 1,4Benzendiol 222.16198 222 3.144 57,68,137,177,207
,2,6-bis(1, 222
dimethylethyl} O

2. Thieno[2,3 222.0826845 222 3.224 /}1. 60,96,165,207,222
cJfuran-3-
carboniterile , 2 N
amino4,6- = N -
dihydro-4,4,6,6
te

3. Z-8-Methyl-9- 240.20893 240 3.304 —)\ 55,69,97,111,137,:
tetradecenoic 008,240
acid ]

4. i-Propyl 9 268.24023 268 3.384 55,69,83,166,209,:
tetradecenoate \f/\)tcj\ 26,268

5. 9,12,15; 496.340414 496 3.487 S 55,73,103,133,149
Octadecatrienoic 'C”‘jﬁWN 2 191,221,249,281
1 2- 0 I

[(trimethylsilyl)o o

xy]-1-[(trimethyl

6. 17-Octadecynoic 280.24023 280 3.647 % 0
acid B
7. Oxime, 151.063329 151 3.807 _OH
methoxyphenyt 'ﬁ
@/\./
8. Edulanll 192.151415 192 3.939
/’ \'j/
T
9.  pMenthlen3- 209.152812 209 4.042 s
one [
,semicarbazone o arr
10. 5,7-dodecadiyn  194.13068 194 4.546 HOW_-
1,12diol \/\
g e
11. Methyl 2-O- 254.115423 254 4,780
benzytd-

o
arabinofuranosid ”Om/
e %

55,67,81,95,201,2:
3,264

55,73,105,133,151

55,77,91,105,133,:
77,192

55,79,93,108,150,:
67,193,209

55,79,91,115,163

57,91,163,254
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12. Erythritol 122.057909 122 4912 g - 61,91
13. d-Glycercl- 210.073953 210 5.518 60,73,85,103,115,:
gluco-heptose 33,149,174,210
14. D-Glucose , 6 342.11621 342 5.627 60,73,85,110,126,:
O-UD- 12,261
galactopyranosyl
B OH
&
OH OH
OH
15. |-Galal-ido- 238.068868 238 5.707 oH 61,73,84,112,127,:
octonic lactone HO. 42,159,238
HO o o
|
OH OH
16. Desulphosingrin  279.077658 279 5.999 O 60,73,85,103,127,:
) 45,163,213,262
Ho/\| "
0.
H
5\/\/
L
17. 2(3H)-Furanone 142.09938 142 6.182 o ; 55,73,86,99,142
3butyldihydro %
18. p- 298.204514 298 6.892 55,77,124,172,185
Hydroxyquebrac N H 281,298
hamine @
MH
19. 1,4benzendiol, 222.16198 222 7.080 57,68,137,177,207
2,6-bis(1,x 222
dimethylethyl} HO
H
20. 9,10 416.329044 416 7.212 &3 55,91,118,136,158
Secocholesta 176,207,253,383,4
5,7,10(19) 16

triene3,24,25
triol, (3
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21. N-(4,6- 411.100124 411 7.395 i 51,77,104,120,151
Dimethyl-2- “/1 171,214
pyrimidinyl)-4- 0 >_N
(4- 0 M—@E—MH

. . i\
nitrobenzylidene JN—@—//
amino)benzel o/

22. 2,7-Diphenyt 355.106924 355 7.578 51,77,93,120,149,:
1,6 @ 65,187,224,267,32
dioxopyridazino[ ) . 7,355
4,5:2',3pyrrolo[ Tj/j%c
4' 5-d]pyridazin J\

NH__/ \\\:[‘J
M,
RE

23. 2-Methyl-9-b-d-  282.09642 282 7.790 = 57,73,114,150,179
ribofuranosylhyp I 216,282
oxanthine Hi ) N\

Sy TN
HO
'H
HC

24. Ergostab,22 440.36543 440 8.265 55,67,91,105,145,:
dien-3- I 59,213,227,255,28
ol ,aceta \ 1,327,365,380
E)-

A,

25. 10-Heptadecen 278.22458 278 8.585 SRR 57,67,79,91,150,1¢
8-ynoic acid , D 4,205,247,278
methyl ester , 0
(E)

26. Chromone , 5 280.094688 280 8.980 i 57,71,91,119,151,:
hydroxy6,7,8 e 65,193,237,265,28
trimethoxy2,3- o B 0
dimethyt & \ﬂ/

I
oH o

27. 1-Methyl-8- 224.188864 224 9.060 55,72,82,96,124,1¢
propyt3,6- H 5,224
diazahomoadam |
antan9-ol N

</N

28. 1-(4-Amino- 253.092338 253 9.215 Song = 58,82,151,209,253
furazan3-yl)-5- o o
dimethylaminom
ethyk1H- - N
[1,2,3]triazole \ A

y TN
N )‘
\C,,_—N
29. 5-Bromo-8-[(4- 326.005476 326 9.404 64,77,101,128,143

hydroxybenzylid
ene)aminolquino
lone

163,207,222,248,3
26
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30. Carbamic acid, 316.028456 316 9.798 .. 59,75,100,150,178
N-methy}t,(6- o 226,259,281
chloro-2-methyt e
1,1- c I
dioxidobenzo) \@fj\

7%
31. d-Mannose 180.063388 180 10.63 /C' 60,73,103,149,163
9
?H
H
e
HO

32. UD- 504.169035 504 10.96 60,73,85,97,126,1-
Glucopyranoside 0 . 5,199
,0-UD- P
glucopyranosyl
(1.fwdarw.3}b- .4
D- H::i;%

33. 12-Methyl-oxa  198.16198 198 12.22 . o 55,69,84,98,138,1!
cyclododecas?- 4 = 4,180,198
one

34. Acetamide N- 266.163042 266 13.10 | 55,67,82,124,141,:
methyFN-[4- 0 o 93,251
[2acetoxymethyl
-1-pyrrolidyl]-2- =
butyn &

e

35. Acetamide , N 210.136827 210 13.59 o 56,68,124,137,167
methykN-[4-(3- 8 PN 192
hydroxypyrrolidi / \
nyl)-2butynyl} A

36. Estral,3,5(10) 256.182714 256 13.67 o 57,73,85,97,129,1¢
trienel 7-d@ 8 5,213,256

37. Curanl7-oic 358.189257 358 14.33 57,83,97,111,144,:
acid , 19,20 6 99,228,270,326,35
dihydroxy 8
,methyl
ester,(19S)

38. 2,5,5,8A 208.14633 208 15.16 57,91,106,134,175
Tetramethy 0 o 190,208
6,7,8,8atetrahydr /j\
0-5H-chromen :

8-ol OH
39. 6-Octadecenoic 282.25588 282 15.34 55,69,97,222,264,:
0 L] 1 ’ L ’
acid 3 M splay 82
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Table 2: Zone of inhibition (mm) of test bacterial straingCendida albicansbioactive compounds and standz
antibiotics.

Bacteria (Candida albicansproducts/Antibiotics
Fungal metabolites Cefotoxime Kanamycin Rifambin  Streptomycin

Streptococcus pneumonia 5.04+0.10 2.04+0.13 2.00+0.11 0.94+0.10 2.81+0.15
Pseudomonas eurogenosa 6.00+0.21 2.02+0.20 1.2940.18 1.50+0.71 1.33+0.21
Staphylococcus epidermidis  5.08+0.11 1.06+0.28 0.98+0.19  2.00+0.23 1.40+0.19
Escherichia coli 5.01+0.23 2.00+0.15 1.0740.23  0.07£0.10 2.00+0.10
Proteus mirabilis 6.19+0.20 2.04+0.20 2.04+0.29  1.91+0.14 1.66+0.11
Streptococcus pyogenes 4.0+0.11 1.07+0.20 1.11+0.20 1.88+0.11 2.00+0.13
Staphylococcus aureus 3.99+0.12 0.99+0.18 0.75+0.10 2.01+0.24 1.50+0.16
Streptococcus faecalis 4.87+0.20 1.97+0.25 0.80+0.10  0.11+0.12 2.70+0.28
Klebsiella pneumonia 5.10+0.13 2.01+0.100 2.00+0.17  1.30+0.22 2.10+0.20

Table 3: Zone of inhibition (mm) of test differel  culture of potato dextrose broth (PDB) and incubated at
bioactive compounds and standard antibiotics of pli  25°C in a shaker for sixteen days at 150 rprhe

to Candida albicans extraction was performed by adding 50 ml methanol to
S. Plant Zone of 150 ml liquid culture in arErlenmeyer flask after the
No. inhibition infiltration of the culture. The mixture was incubated at
(mm) 4°C for 10 min and then shook for 10 min at 130 rpm.
1. Gramineaepoaceg€rude) 7.00ND.23 Metabolites was separated from the liquid culture and
2. NeriumolendefAlkaloids) 7.61ND.20 evaporated to dryness with a rotary evaporator at
3.  Datura stramoniurAlkaloids)  5.95\0.19 45°C2% Theresidue was dissolved in 1 ml methanol,
4.  Piper nigrun{Crude) 6.01N0.27 filtered through a 0.2 &em syt
5.  Zingiberofficinal¢Crude) 4.71N0.23 for 24 h before being used for @&S.
6.  LinumusitatissimuCrude) 4.6a\0.18 Analysis of bioactive compads
7.  Cassia angustifoli€Crude) 5.00\D.29 GC-MS analysis was done on a thermo gas
8. Euphorbia lathyruéCrude) 5.36\0.10 chromatography mass spectrometer (Agilentd 78)
9. Foeniculum vulgarg¢Crude) 5.49D.27 equipped with DB5 capillary column (30 m long, 0.25
10. QuercusinfectoriéCrude) 5.30\0.18 mm i .d., filmthickness 0.25 ¢
11. Citrulluscolocynthi¢Crude) 3.19\0.24 program was 50 °C for 6 min, with 5 °C increases per
12. CoriandrumsativurfCrude) 4.09ND.26 minto 250 °C; which was maintained for 30 min. The
13. Origanum vulgaréCrude) 6.48\0.21 carrier gas was helium at a flow radé 1 mL/min.The
14. Urticadioica(Crude) 5.00\D.27 detector and injector temperatures were both maintained
15. Equisetum arveng€rude) 5.11N0.23 at 250 °C. The quadrupole massspectrometer scanned
16. Artemisia annuéCrude) 5.09D.29 over the range 2800 amu at 1 scan/ sec, with an
17. Punicagranatur(Crude) 5.14\0.19 ionizing voltage of 70 eV, anionization current of 150 Ma
18. Cinnamomumzeylanicy@rude) 4.37\0.28 and an ion source temparee of 200 °C. The
19. Amphotericin B 5.98\0.27 identification of the components was based on
20. Fluconazol 7.62N0.15 comparison of their mass spectra with those of NIST
21. Control 0.00 mass spectral library as well as on comparison of their

retention indices either with those of authentic
compounds or with literature vag*2>OneWay

ANOVA was used to compare the means of three
experi ment al gr ou-poe teswita h Tu
calculate least significant differences. The difference
between means was consideredsignificant wpewas

<0.05.

Determination of antibacterialra antifungal activity

The test pathogens Sireptococcus pneumonia
Pseudomonaseurogengs&taphylococcus epidermidlis
Escherichia coli, Proteus mirabilis Streptococcus
pyogenes, Staphylococcus aureus, Streptococcus
faecalimndlebsiella pneumonja were svabbed in

Mul | er Hi nton agar pl at es. 9
loaded on the bored wells. The wells were bored in 0.5cm

in diameter. The plates were incubatgd37C° for 24 hr

and examine®?8. After the incubation the diameter of
inhibition zones around the discs was measud.
albicangsolate was suspended in potato dextrose broth

Figure 1: Morphological characterization ©f albicans
colony.
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Pl mvﬂ-mﬂ*"ﬂ'

8.00 10.00 12.00 14.00 16.00 0 20.00 22.00 24.00

Figure 2: GEMS chromatogram of methanolic extractGdndida albicans

and diluted to approximately 105 colony forming unit second peak indicated to beF@rancarboxaldehyde,5

( CFU) per ml . nbcelated eneorthe  indthlyl,d-igude 4. The next peaks considered to be 2(5H)
surface of Potato dextrose agar and then dried. StandarBuranone, g1ydroxymethyt5-methyt
agar wel diffusion method was followed33. Five bicyclo[3.1.0]hexarR-one, DGlucose,80-U-D-
millimeter diameter wells were cut from the agar using a galadopyranosyl, A3-Hydroxy-propyl)-cyclohexane
sterile corkb or er , and 25 ¢l of 1,3dlome, s a mPOxalscycla3llmdnand,ddiol,
(Gramineaepoacea Neriumolender Datura Benzenemethanok@-aminopropoxy)3-methyl 1,2
stramonium  Piper  nigrum, Zingiberofficinale,  Cyclopentanedione;fethyl, U-D-Glucopyranoside, @
Linumusitatissimum, Cassia angustifolia, Euphorbia D-glucopyranosy(1.fwdarw.3}R3-D-fruc, 1-Nitro-2-
lathyrus, Foeniculum vulgare, Quercusinfectoria, acetamidel,2-dideoxyd-mannitol Desulphosinigrin,
Citrulluscolocynthis,  Coriandrumsativum, Origanum Orcinol, Bicyclo[2.2.1]heptang-carboxylic acid
vulgare Urticadioica, Equisetum arense, Artemisia isobutylamide 2H-Oxecin2-one.3.4.7.8.9.10
annua, Punicagranatumand Cinnamomumzeylanicym  hexahydred-hydroxy-10-methyt.[4, 2H

were delivered into the wells. The plates were incubatedPyran,tetrahydr@-(12-pentadecynyloxy), Maltol 2-
for 48 h at room temperature. Antimicrobial activity was Tridecyl5-(acetylamino)tetralgro-o-pyrone

evaluated by measuring the zone of inhibition against theCycloundecanone , oxime, -Blucose,80-U-D-
test microorganisms. Methanol was used as solventgalactopyranosyl 6-Acetyl-3-d-mannose, 5
control. Amphotericin B and fluconazole were disas Hydroxymethylfurfura] 1-Galal-ido-octonic lactong
reference antifungal agéfit’. The tests were carried out Pterin6-carboxylic acig Uric acid Acetamide , N
in triplicate. The antifungal activity was evaluated by methyl -N-[4-[2-acetoxymethyil-pyrrolidyl]-2-butynyl],
measuring the inhibitiomone diameter aderved after 48  I-(+)-Ascorbic acid 2,&lihexadecanoateD-fructose ,

h of incubation. diethyl mercaptal , pentaacetateBBbmotetradecanoic
acid Octadecanal ,2ibromg L-Ascorbic acid , 6
RESULTS AND DISCUSSION octadecanoate 18,19Secoyohimbaii9- oic

Microscopical characteristics of fungal strains were acid,1617,20,2tetradehydrel6. (Figure 541). Many
determined using specific media light and compoundcompounds are identified in the presentstudy. Some of
microscope Figure 1. The 400ml of fermentation broththem are biologicalcompounds with antimicrobial
(PDA broth) whi ch cont ai nactiaties0 ¢ | of the standardized
fugal suspensions were used to inoculate thskfl and  Antibaderial and antifungal activity

incubated at 37°C on a shaker at 90 rpm for 7 days. AftelClinical pathogens selected for antibacterial activity
fermentation, the secondary metabolites were producedamely, Streptococcus pneumonia
by isolated microorganisms. Pseudomonaseurogengs&taphylococcus  epidermidis
Determination of secondary metabolites from CandidaEscherichia coli, Proteus mirabilis Streptococcus
albicans pyogenes, Staphylococcus aureus, Streptococcus
Gas chromatography and mass spectroscopysiaabf faecali@ndKlebsiella pneumonia, maximum  zone
compounds was carried out in methanolic extract offormation againstProteus miabilis (6.19+0.20) mm,
Candida albicans shown in Table 1. The GMS Table 2. In agar well diffusion method the selected
chromatogram of the thirope peaks of the compounds medicinal plants (GramineaepoaceaeNeriumolender
detected was shown in Figure 2. The First set up pealDatura stramonium Piper nigrum, Zingiberofficinale,
were determined to be 1¢@s-1,5trans2,5-dihydroxy-4- Linumusitatissimum, Cassia angustifolia, Euphorbia
methyt1-(1-htdroxy-1-isopropyl)cy, Figure 3. The
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imainlib} 2{3H}-Furanone, 3-butyldibydro-

Figure 19: Mass spectrum of 2(3FAyranone , 3 Fi gur e

butyldihydro with Retention Time (RT)= 6.182

{mainlib) D-Glucose, 6-0-a-D-galactopyranosyl-

Figure 15: Mass spectrum of -Glycercl-gluco-heptose Figure 16: Mass spectrum of -Glucose , 60-U-D-
galactopyranosylwith Retention Time (RT)= 5.627
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(mainlib} 1.4-Benzenedial. 2.6bis({1.1-dimethylethyd)- [mainlib) 9.10-Secocholesta-5.7.10(1Sriene-3.24,254riol. (38.5Z.7E)-
Figure 21: Mass spectrum of ihénzendiol , 2#is(1,+ Figure 22: Mass spectrum of 9;8@cocholesta
dimethylethyl} with Retention Time (RT)= 7.080 5,7,10(19triene3,24,25t r i o | , (- 3with Reténtion
Time (RT)=7.212
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(mainlib} M-(4,6-Dimethyl-Z-pyrimidinyd-4-(4-nitrobenzylideneaminobenze: {mainlib) 2.7-Diphenyi-1.6-dioxopyridazino[4,5:2", 3 pymrolo[4°. 5 -dlpyridazit
Figure 23: Mas spectrum of M4,6-Dimethyl2- Figure 24: Mass spectrum of Diphenytl,6-
pyrimidinyl)-4-(4-nitrobenzylideneamino)benzel wit dioxopyridazino[4,5:2',3|pyrrolo[4',5]pyridazin with
Retention Time (RT)= 7.395 Retention Time (RT)= 7.578
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150 —~" g TR

255

114
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{mainlib) 2-Methwvi-3-8-dribofuranosvihvboxanthine {mainlib) Ergosta-5.22-dien-3-ol. acetate. (33.22E)-

Figure 25: Mass spectrum of -N2ethyl-9-b-d- Figure 26: Mass spectrum of  Ergoe$t@2dien3-
ribofuranosylhypoxanthine with Retention Time (RT ol , a c et a-twih Retdnbign ZirdeHRT)= 8.265
7.790
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{mainlib) 10-Heptadecen-8ymoic acid, methyl ester, (E)- {mainlib) Chromone. 5-hydroxy-6.7.84rimethoxy-2, 3-dimethyi-

Figure 27: Mass spectrum df0-Heptadeces8-ynoic acid Figure 28: Mass spectrum of Chromonehyalroxy-6,7,8
, methyl ester , (E)with Retention Time (RT)= 8.585 trimethoxy2,3-dimethylwith Retention Time (RT)=
8.98Q

Figure 29: Mass spectrum of -Methyl-8-propyt3,6- Figure 30: Mass spectrum of-(4-Amino-furazan3-yl)-5-
diazahomoadamant#&iol with Retention Time (RT)= dimethylaminomethylLlH-[1,2,3]triazole  with Retentior

9.060. Time (RT)= 9.215

Figure 3: Mass spectrum of -Bromo-8-[(4- Figure 32: Mass spectrum of Carbamic acid-miithyt
hydroxybenzylidene)amino]quinolone with Retenti ,(6-chloro-2-methyt1,1-dioxidobenzo) with Retentiol
Time (RT)= 9.404 Time (RT)=9.798

IJPCR, July 2016, Volume 8, Issue 7 Page666



