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ABSTRACT

Vitex agnus-castus is a supplement derived fi'om berries. It is also called Vitex, Chaste Tree, or Chasteberry.
The objectives of this study were analysis of the secondary metabolite products using Fourier-transform
infrared spectroscopic profile and evaluation of its anti-microbial activity. In the current study, the anti-
microbial activity of Wtex agnus-castus and Cifrus sinensis melh:anolic extract rvas evaluated by determining
the zone of inhibition against nine bacteria and eight fungi and yeast. Maximum zone formation was against
E.coli (5.2610.19) and very highly active againstAspergillu,s terreas (5.01+0.17). The FTIR analysis of
77tex agnus-caslus praved the presence of Alkenes, alkyl halides, and Aromatic which shows major peaks

at715.59. 1014.56, 1047.35,1095.57, 1234.44,1242.16,1317.38and l597.06.TheFTIRanalysis of Citrus
sinensis proved the presence of alkyl halides, Alkenes, alkyl halides, and Amide which shows major peaks

at 675.09.692.44,738.74,813.96, 974.05,1008.77, 1A49.28, 1093.64, 1232.51,1276.88. 1606.7A, and
1647.21
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INTRODUCTION

Infrared spectroscopy provides a useful method for
herbal analysis and elucidate the compounds structures
as well as for quantitative analysis of drugs. Fourier
transform infrared spectrometry is a physico-chernical

analytical technique and one of the most widely used

methods to identify the structure ofunknown composition
or its chemical group, and the intensity of the absorption
spectra associated with molecular conrposition or content
of the chemical group. The present study involves an

assessment using FIIR spectroscopic techniques to

investigate the authenticity of commercial sample of the
herbal drug by analyzing their fingerprints. Vitex agnus-
casras (Verbenaceae), commonly called "chasteberry".
a small deciduous tree that grows in Asia, Europe
(especially in Mediterranean region) and North America.
It bears slender spikes of violet blue, 8-10 cm flowers.
It is popularly used in folk medicine to lreat ovarian
insuffi ciency, uterine bleeding, premenstrual syndrome.
fibroid cysts. infertility and acne in teenagers Ir. It has

also been traditionally used as a digestive aid, sedative

and anti-infective. There have been several repofts on
its chemical constituents. It includes iridoid glycosides
(agnuside, aucubin); flavonoids (vitexin, kaempferol,
casticin, quercetagetin); progestins (progesterone,

hydroxy progesterone, androstenedione); alkaloids
(viticin); volatile oil (1,8-cineol, limes, u-pinenes,

B-pinenes) and essential fatty acids (palmitic acid,
oleic acid, stearic acid) a-e. Several other Vitex species
are also reported to possess biological activities Mz.
Vitex rotundifolia has repelting activity against Aedes
aegypti mosquitoes, Vitex negundo L act as a larvicidal
agent of mosquito's and antioxidant. V. pinramidata, V.
pubescens, V. gaumeri are folk remedies to treat diarrhea,
gastro intestinal affections, malaria, colds and cough
spells. The aims of our research were analysis of the
secondary metabolite products using Fourier-transform
infrared spectroscopic profile and evaluation ofits anti-
microbial activity.
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MATERIALS AND METHOD

Collection and preparation of plant material

The leaves were purchased from local market in

Hilla city, middle of Iraq. After thorough cleaning and

removal foreign materials, the leaves were stored in

airtight container to avoid the effect of humidity '0't7 and

then stored at roonr temperature until further use.

Preparation of sample

About 20 grams of the plant sample powdered were

soaked in 100 ml methanol for 16 hours in a rotatory

shaker. Whatman No.1 filter paper was used to separate

the extract of plant. The filtrates were used for further

phytochemical analysis. It was again filtered through

sodium sulphate in order to remove the traces of moisture
t&23.

Fourier transform infrared spectrophotometer

(rrrR)

The powdered sample of Vitex agnus-castus and

Citrus sinensis was treated for FTIR spectroscopy

(Shimadzu, IR Affinity, Japan). The sample was run at

infrared region between 400 nm and 4000 nm 24-31.

Determinatiori of antimicrobial activity of crude

bioactive compounds of Vitex agnus-castus and Citrus

sinensis

The test pathogens were swabbed in Miiller-Hinton
agar plates. Sixty mI of plant extract was loaded on

the bored wells. Antifungal activity was evaluated

by measuring the zcne of inhibition against the test

microorganisms. Methanol was used as solvent control
32-3e. Amphotericin B and fluconazole were used as

reference antifungal agent. The tests were carried out

in triplicate. The antifungal activity was evaluated by

measuring the inhibition-zone diameter observed after

48 h of incubation.

RESULTS AND DISCUSSION

Identification of biochemical compounds

Analysis of compounds was parried out in

methanolic extract of Yitex qgnus-castus and Citrus

sinensis, shown in Table I and Table 2 respectively. The

FTIR analysis of Vitex agnus-caslus proved the presence

of alkyl halides, Alkenes, and Amide which shows

major peaks at Alkenes, alkyl halides, and Aromatic

which shows major peaks at 715.59, 1A14.56, 1047.35,

1095.57. 1234.44, 1242.16, 1317.38 and 1597.06. The

FTIR analysis of Citrus sinensis proved the prcsence of
alkyl halides, Alkenes, alkyl halides, and Amide which

slrows major peaks at 67 5.09, 692.44, 738.7 4, 8 I 3.96,

974.05, 1008.77, 1049.28, 1093.64, 1232.51, 1276.88,

1606.70, and 1547.21. Herbal drugs are being proved

as effective as synthetic drugs with lesser side effects.

WHO encourages countries to provide safe and effective

traditional remedies and practices in public and private

health services and it also published wo monographs on

medicinal plants with information on pharmacopoeial

summaries for qualitv assurance: botanical features,

distribution, identity tests, purity requirements" chemical

assays, and active or major chemical constituents,

cl inical applications, pharmacology, contraindications,

warnings, precautions, potential adverse reactions" and

posology '12-4e. The presence of antimicrobial activity in
a particular part of a particular species may be due to

the presence ofone or more bioactive cornpounds such

as alkaloids, glycosides, flavonoids, steroids, saponins

etc.. Recently, a number of plants have been reported

for antibacterial properties across the world. Based on

the present study, it is concluded that the whole plants

ofA. lanata contains various bioactive components with
high degree of antibacterial activity against various

pathogens. It is hoped that this study would direct to the

establishment of some compounds that could be used to
invent new and more potent antibacterial drugs ofnatural
origin so-s:. Further work will emphasize the isolation

and characterizatian of active principles responsible for
bio-e{tcacy and bioactivity.



310 lndianJournal of Public Health Research & Det:elopment, Januant 2A19, I,bl. 10, No. 0l

Table I. FT:IR peak values of solid analysis of Wtex agnus-castus.

No.
Peak (W'ave

number cm-l)
Intensity

Type of
Intensity

Bond
Typc of
Vibration

Functional
group
assignment

Gnrup

frequency

I 715.59 67.89',t Strong :C_H Bending Alkenes 650- I 000

2. 1014.56 58.136 Strong C-F Stretch alkyl halides 1000-1400

J, 1047.35 58.483 Strong c-r Stretch alkyl halides 1 000- I 400

4 r 095.57 63.6t 8 Strong C-F Stretch alkyl halides r 000- I 400

5. 1234.44 ?8.418 Strong C-F Stretch alkyl halides I 000-1400

6 1242.16 18.354 Strong C.F Stretch alkyl halides 1000-1400

7 13 17.38 80.864 Strong C.F Stretch alkvl halides I 000-1400

8. 1597.06 76.023 Medium C=C Stretch Aromatic 1400- I 600

No.
Peak (Wave
number cm-l)

Intensitv
Type of
Intensity

Bond
Type of
Vibration

Functional
group
assignment

Group

frequency

I 675.09 67.825 Strong C.CI Stretch alkyl halides 600-800

Z, 692.44 69.075 Srong C-CI Stretch alkyl halides 600-800

J. 738.74 72.075 Strong =tl-H Bending Alkenes 650-1000

4. 8 r 3.S6 76_441 Strong =C*H Bending Alkenes 650- r 000

5. 974.05 65.287 Strong :c-l{ Bending Alkenes 650- 1 000

6, r008.77 54.765 Strong C-F Stretch alky'l halides 1000-1400

7. 1049.28 58.347 Strong C-F Stretch alkyl halides r00G.1400

8. 1093.64 64.449 Strong C.F Stretch alkyl halides t000-1400

9, 1232.51 80.641 Strong C-F Stretch alkyl halides I 000- I 400

10. r 276.tt8 80. r 40 Strong C.F Stretch alkyl halides r 000- I 400

1l 1606.70 79.503 Bending N.I] Stretch Amide r 550-r 640

12, 1647.21 79.220 Variable C:C Stretch Alkene 1620-1680

Thble 2. FT:-IR peak values of solid analysis of Citrus sinensis.

CONCLUSION

Medicinal property of Wtex (tgnus-castus and

Citrus sinensis methanolic extract is due to presence

of secondary metabolites. Twenty phytoconstituents

were identified by (FT-IR) analysis. This plant derived

bioactive compounds used as source of antibiotic
properties and pharmaceutical industries used for drug

formulation.
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