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ABSTRACT

For the millions of rural populations in countrief the developing world, diarrhoeal diseases camgito be the
major cause of morbidity and mortality, with aniestted 1 billion episodes of illness and some %ianilor more
deaths in children under 5 years (5-8). In suchations, preparations from herbs and plants remtia most
common forms of treatment for diarrhoeal diseasecdztions of the leaf, root or stem of the guawaiplPsidium
guajava have been used as antidiarrahoeal therapsnany systems of traditional medicine in tropicauntries.
Psidium guajava Linn. is one of such medicinal gaBelonging to the family Myrtaceae that is alsed as a
source of food. Ten new aliphatic compounds pentagent-17, 31-diol (1), 11-hydroxy-tricont-35-
pentatriacontanoate(2), 34-octahexacontanol3), heptatriacont-8-ol (4), 14,15-dimethyl (cyclopropayl)-9-ol-
octadecayl-3-(4-hydroxyphenyl) propanoat(s), hexaeicosan-16-ol (6), pentatetracosan-10, 25-diol(7),
untricontan-11, 19-diok8), tricosan -17-ene-5-0(9), and nonacosan-23-ene-3-@0) isolated from the ethanol
extract of the leaves of P. guajava. All compouexisibited moderate activity against Staphylococuieus and
poor activity against Shigella spp and Klebsiell@epmoniae. The plant can be used for the formulatiboral
antibacterial drugs to manage surgical, skin anét esue infections.

Keywords: Psidium guajavaleaves, Myrtaceae, aliphatic alcohol, antimicabbictivity.

INTRODUCTION

Psidium guajava(Myrataceae ), Commonly known as the poor mapjseof the Tropics has a long history of
traditional use, much of which is being validatgdseientific research.The native home of the guava is all warm
areas in the world especially tropical America, weslia, Asia, Africa, and other subtropical couedgr Guava is
rich in tannins, phenols, flavanoids, essentia,diéctins, vitamins, fatty acids etc. Much of theava’'s medicinal
activity is attributed to these flavanoids. Thevélaoids have demonstrated anti-bacterial activitiowers are also
mashed & applied to painful eye conditions sucklasstrain, conjunctivitis or eye injuries. Comnialtg the fruit

is consumed fresh or used in the making of Janliggslegpaste. Guava leaves are in the “Ducth-Pheopaea “for
the treatment of Diarrhea. It is a medicinal plased in various Ayurvedic preparatiéfifie different extracts of
the plant have shown antibacterial activity, antagenic activity, antidiarrahoeal activity, antiaghcc activity,
anticough activity, antihyperglycemic activity, aidant and anti-inflammatory activiti&3 The present work an
assessment of the isolation, structural elucidaioantibacterial potential of leaves of Guava of teew lipids
(Figurel) isolated from leaves Bkidium guajava.inn.
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MATERIALSAND METHODS

Plant material
The leaves oP. guajavaLinn were collected from the nearby area of Ujjeity, identified from IEMPS, Vikram

University,Ujjain.

General procedures

'H NMR was recorded on the MHz Varian XL spectrometed 400 MHz Brucker WM spectromet&iC NMR
spectra were recorded on Varian XL 75 MHz spectteméH-'H COSY NMR was performed on the same
spectrometer, using standard Varian pulse sequetRespectra were recorded in KBr discs on Perkimeg-377
spectrometer, ESIMS on Jeol-JMS D 300 mass speetssmChromatography was performed using alumiadeyr
1l for column and silica gel G for TLC. The puribf the compounds were checked i#yand**C NMR spectral
analysis and TLC plate, revealed with vanillin (8)3n H,SO,: EtOH(4:1).

CH3'(CH2)23'C|H'(CHz)ls'?H'(CHz)ls'CH?,

OH OH
1
CH3-(CH2)9-|CH-(CH2)19-O-C||3-(CHZ)3 +CH; CH;-(CH,), 4-C|:H-(CI-I2)9-CH3
OH 0 OH
2 6

CH;-(CH,);,-CH-(CH,),,-CH, CHS-(CHZ)S-T)H-(CHZ)M-CTH-(CH2)19-CH3

OH OH OH
3 7
CH3-(CH2)29-CH-(CI-IZ)6-CH3 CH3-(CHZ)Q-T:H-(CI-l2)7-C|)H-(CI-|2)1O-CH3
OH OH OH
4 8

CH3-(CH2)4-CH:CH-(CI-E)H-C|:H-(CH2)3-CH3

OH
9
CH3-(CH2)4-CH:CH-(CI-E)lg-C|:H-CHZ-CH3
OH
10

Figure-1 Chemical structures of isolated compounds 1-10

Extraction and isolation of the constituents

The leaves (8 kg) dP. guajavawere shade dried, cleaned, coarse powdered arated with ethanol in soxhlet
extractor for 72 h. The extract was concentratedobgry evaporator to afford (3500 mL). Yielded 81d) matter
which was separated by repeated column chromatogrmap silica gel grade Ill. The column was elutgdybadient
elution in increasing order of polarity. The fracts were collected in bulk and monitored by TLCeTasidue (8.8

g) of benzene: acetone fraction was subjected ¢broenatograph on silica gel on basis of increasirder of
polarity of eluents. Fraction 8 (hexane: benzere,/3) was purified and identified as compoudy raction 8
(benzene: methanol, v/v 9:1) was purified and iifiedt as compound?), fraction 9 (benzene: methanol, v/iv 9:1)
was purified and identified as compour8), (and compound4 and fraction 10 (benzene: methanol, v/v 9:1) was
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purified and identified as compoun8) (respectively. The residue (5.4 g) of ethyl aeefection was subjected to
rechromatograph on silica gel on basis of increpender of polarity of eluents. Fraction 6-10 (hesabenzene, viv
2:3 and 3:2) were purified and identified as commsu@) and (0) respectively. The residue (6.8 g) of ethanol
fraction was subjected to rechromatograph on sgielaon basis of increasing order of polarity afeglts. Fraction
5-8 (hexane: benzene, v/v 7:3, 2:3 and 9:1) werdigdi and identified as compound®),((7), and B) respectively.
Presence of these acids were analyzed byHRJMR and mass spectrometry, and compared withatitee dat&.’
chemical structure of isolated compounds were shaviigure 1.

Screening of antimicrobial activity

The antimicrobial activity of the extracts was exated by the disc diffusion method described by EAR £t a
11 E. coli, Pseudomonas aerugingsataphylococus aureus, Klebsiella pneumoniae, $higmydi, Salmonella
typhimuriumand Bacillus subtiliswere cultured on plates containing Nutrient agatri@ide agar, SS agar and
TSA agar respectively. The plates were incubat&Y &€ for 24 hours. The results are being showraible-1.

| 10-

Table-1: Antimicrobial assaysfor the compounds 1-10

Sr.No. Antibacterial activity 1 2 3 4 5 6 7 8 9 10
1 Staphylococus aureus | A | | A | | A | | | |
2 Shigella spp + + - - + + + - - +
3 Salmonella typhimurium +
4 E. coli + - + + - - B B + +
5 Klebsiella pneumoni: + - + + - + - + - +
6 Pseudomonas aceruginoga - - - - + - - - +
7 Bacillus subtilis + + +

Disc diameter = 4.0 mm; - = no activity; + = 6.88:0 mm; ++ = 9.0 — 11 mm; +++ = 12 14 mm; ++++ = 16- 20 mm; +++++ =18 — 24
mm. The standards are in the form of sterile Hiisczartridges, each disc containing 10 mcg ofréspective drug. For antifungal activity
Amphotericin B was used as standard.

All compounds isolated from benzene: acetondifra®f P. guajavagave moderate activity agairStaphylococus
aureus. All of compounds showed noticeable activity agaf®datmonella typhimurium, Pseudomonas aceruginosa
and Bacillus subtilisAll compounds showed very poor activity and noiéist againstShigella spp, E. coland
Salmonella typhimuriumThe results are summarized in the following tgbiable-1).

Pentapentacont-17, 31-diol (1)

Mol formula: CssH110,; MP: 90-92 °C; IR (KBr cm): 3458, 2918, 2849, 2360, 1469, 1166, 960, 749;NMR
(200 MHz, CDC}, TMS):0.88 (t, 6H, 2x -CH), 1.5 (s, 2H, 2x - OH), 3.64 (t, 3H), 1.55 (t, 8#k-CH,), 1.25 (94 H,
s, 47x-CH ); *C NMR (75 MHz, CDC}, TMS, PPM): 68.8, 66.0, 32.82, 31.84, 29.60, 2928625, 19.9;ESIMS
m/z 804 [M'], 692, 550, 466, 436, 413, 393, 368, 337, 254, 885

11-hydroxy-tricont-35-pentatriacontanoate (2)

Mol formula: GygH;320s MP: 197-198 °C, IR (KBr cff): 3467, 1730:'H NMR (200 MHz, CDC}, TMS): 4.03
(2H, t, -CH-0O-CO-,J 6.0 Hz), 2.30 (2H, t, -CHCO-0-,J 6.0 Hz), 1.56 (8H, m, 4x-CKI[3 to ester group), 3.67 (m,
1H, -CHOH,J = 8.0 Hz ), 1.25 (120H, s, 60x-GH *C NMR (75 MHz, CDC}, TMS, PPM): 174.0, 68.06. ESIMS
m/z 972 [M'], 831, 804, 649, 551, 535, 496, 477, 437, 425, 373, 141.

34-octahexacontanol (3)

Mol formula: CggHy3s0; MP: 155-156 °C; IR (KBr ci): 3454 cni; 'H NMR (200 MHz, CDCJ, TMS): 3.67 (t,
3H, -CHOH). ESIMSm/z970 [M'], 886, 826, 774, 773, 745, 731, 692, 641, 620, 589, 559, 532, 495, 474, 437,
409, 390, 381, 353, 325, 279, 239, 225, 197, 186, 84.

Heptatriacont-8-ol (4)

Mol formula: G7H-¢O; MP: 160-161°C; IR (KBr ci): 3637, 2917, 239, 1463, 1376,972, 719'¢hid NMR (200
MHz, CDCk, TMS): 0.85 (t, 6H, 2x -CkJ = 7.5 Hz), 1.56 (brs, 1H, -OH), 3.67 (t, 3H, -CHDH.26 (s, 68H, 34-
CH,); ESIMS niz 536 [M'], 437, 353, 339, 311, 227, 199, 186 and 99.

14, 15-dimethyl (cyclopropayl)-9-ol-octadecayl-3-(4-hydroxyphenyl) propanoate (5)

Mol formula: CzoHsqOs: MP 160 °C; IR (KBr ci): 3443, 2918, 2849, 1708, 1593, 1463, 1262, 193%,cm’; *H
NMR (200 MHz, CDC}, TMS): 0.91 (t, 3H, -CklJ = 7.5 Hz), 1.53 (s, 1H, -OH), 3.57 (t, 1H, -CHQH; 8.0 Hz),
2.13 (t, 2H, -CH-CO-0J = 7.0 Hz), 4.19 (t, 2H, -CHO-CO-), 6.86 (d, 2HJ=7.1Hz), 6.48 (d, 2HJ=7.1 Hz ),
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2.66 (t, 2H, J= 6.6 Hz ), 1.25 (32H, s, 16x-GH *C NMR (75 MHz, CDCJ, TMS PPM): 174.0, 154.2, 137.8,
132.1, 123.5, 34.5, 32.0, 31.5, 29.8, 19.9. FAR 474 [M'], 431, 367, 307, 277, 207, 165, 121, 107 and 93.

Hexaeicosan-16-ol (6)
Mol formula: C,gHs,O; MP: 167-168 °C; IR (KBr ci): 3657, 2919, 2317, 1478, 1368, 986 and 719 ciH-NMR
(200 MHz, CDC}, TMS): 0.83 (t, 6H, 2x -Ch),

1.57(brs, 1H, OH), 3.68(t, 3H, -CHOH), 1.26 (brstref —CH). EIMSm/z 382 [M'], 365, 325, 297, 269, 242, 197,
169, 141, 99 and 57.

Pentatetracosan-10, 25-diol (7)

Mol formula: CysHg,00; MP: 171-173, IR (KBr cil): 3452, 2916, 2842, 1470, 1168, 960 and716"cid-NMR
(200 MHz, CDC}, TMS): 0.86(t, 6H, 2x -CH), 1.5 (s, 2H, 2x - OH), 3.64 (t, 3H), 1.26(brstre6—CH,). EIMS
m/z 664 [M'], 529, 485, 437, 413, 385, 343, 311, 301, 289,249, 202, 161, 159, and 149,132.

Untricontan-11, 19-diol (8)

Mol formula: CzoHe,Os; MP: 210-211 °C; IR (KBr cif): 3534, 2914, 2843, 1489, 1170 and716’cntH NMR
(200 MHz, CDC}, TMS): 3.61(1H, t, -CHOHJ 8.0 Hz), 5.04(4H, t, 2x -CH = CH); 0.86(6H, t, 2ZH5), 1.56(IH,

s, -OH);EIMSm/z 454 [M], 487, 415, 391, 375, 353, 331, 317, 316, 311, 289, 279, 261,247, 231, 221, 202,
187,175, 172, 160, 148, 134, 126, 118, 116 and 113

Tricosan-17-ene- 5-al (9)

Mol formula: C,3Hs60; MP 60 °C, IR (KBr cril): 3418, 2921, 2849, 1626, 1468, 1353, 1062, 783, dn%; 1H
NMR (200 MHz, CDC}, TMS): 3.64 (1H, t, -CHOHJ 8.0 Hz), 5.02 (4H, t, 2x -CH = CH); 0.88 (6H, t,-Z3H;),
1.59 (IH ,s, -OH)'*C NMR (CDCE, 100 MHz, PPM): 118.0, 70.1, 31.9, 29.6 - 29.1gedr 25.1, 22.2, 19.9, 14.1.
FAB m/z 338 [M] (2.2), 293 (7.8), 281 (7.3), 231 (5.5), 195 (383 (19.3), 97 (100), 83 (60.1), 57 (40.2).

Nonacosan-23-ene -3-ol (10)

Mol formula: CogHss0; MP: 60°C; IR (KBr crit): 3429, 2920, 2848, 1626, 1468, 1352, 1122, 1063, 722 cmk
1H NMR (200 MHz, CDC, TMS): 3.60(1H, m, -CHOHJ 8.0 Hz), 5.02 (4H, t, 2x -CH = CH); 0.85(6H, t, 2x-
CHs), 1.56(IH ,s, -OH),1.26(brs rest of —@H FAB MSm/z 422 [M" -2H] (2.2), 364 (7.8), 338 (7.3), 323 (5.5),
250 (3.5), 169 (19.3), 97 (100), 83 (60.1).

RESULTSAND DISCUSSION

The compounds Pentapentacont-17,31-¢ipl 11-hydroxy-tricont-35-pentatriacontanod®, 34-octahexacontanol
(3), heptatriacont-8-¢#),14,15-dimethyl(cyclopropayl)-9-ol-octadecayl-3-(ylenoxyphenyl)  propanoate (5),
hexaeicosan-16-a6), pentatetracosan-10, 25-diff), untricontan-11, 19-dio(8), tricosan -17-ene-5-09) and
nonacosan-23-ene-3-(0) were identified as part of the lipid structuresamalysis of IR*H NMR and™*C NMR
(DEPT) and mass spectral analysis and comparistiiNMR and™*C NMR data of literature.

The mass spectrum and elemental analysis of pemia gont-17, 31-diollj indicated the molecular ion peak at
m/z 804 suggesting its molecular formulas;,,0,. IR spectrum showed absorption bands for hydraxglup
(3458 cnt) and long chain aliphatic nature (1166, 719%kmH NMR spectrum showed a triplet &0.88 for six
protons was due to terminal methyl groups preseterainal position, while a triplet &t3.64 for three protons was
due to carbinolic proton (-CHOH).The methylene pnst adjacent to carbinolic (-GHCHOH) moiety were
resonated as triplet &t2.36. A doublet ad 1.55 was due to the presence of hydroxyl protohyidroxyl group.
Rests of the methylenes were resonatédlaf5 as an intense singlet.

The™C NMR spectrum showed the presence of terminal yhetitbon at 19.9 ppm. The hydroxyl carbons at C-17
and C-31 were resonated at 66.0 and 68.8 ppm tdgggcThe methylene carbona;- andp- to hydroxyl group
were resonated at 32.82 and 31.84 ppm respectwelyrest of the methylene carbons were resonat2é.&tppm.
The coupling exhibited in the COSY spectrum betwégdrogen atd 2.36 and cross pead 1.5, showed
connectivity between methylene afie€CH,- group in the molecule. The base peaknét 413(-Nd) was due ta-
cleavage to the hydroxyl group (C-31) and abungaak aim/z277(-Nd) was due ta-cleavage to other hydroxyl
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group (C-17). The other abundant peaks\&t692, 561, 529, 498, 485, 441, 393, 301, 236, 145,and 83 were in
agreement with the proposed structure.

Agar diffusion technique was used for the screerofigantimicrobial activity. The results are showratt the
compounds 2, 6, 9 &10 exhibited moderate activgginstStaphylococcus aurewsd compounds 1, 3, 4, 5, 7 and
8 poor activities againshigella sppandK. pneumoniag¢Table-1).

CONCLUSION

In conclusion, the result obtained for this stutipws thatP. guajavaleave extracts have antimicrobial activity
against bacteria that commonly cause surgical woskid other soft tissue infections. Further chemazations of
active components of. guajavaleaves for antibacterial potential of leaves. T$tisdy has provided a scientific
basis on the use of crude extracts of guava inahenledicine. Its full potential in the pharmaceatitndus-tries is
however dependent on the full identification, poefion and characterization of the biologicallyiee components
in the plant.
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