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Study of the Biological Activity of Aqueous Extract of
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Abstract:
The studies about the effect of plant extract against different types of bacteria are still one of the most
important fields of researches because they are available, cheep, safe, and easy to use by not professional
populations. In this work, two plant extracts (Hibiscus sabdariffa) and Cuminum cyminum) were tested for
there possible biological activity against bacteria. Boiled aqueous extract of both plants at the following
concentrations (1, 5, 10, and 20%) were used after cooling. Agar well diffusion was used to examine the
biological activity of each extract and the results expressed as zone of inhibition in (mm). The bacteria used in
this study are (Gram positive: Streptococcus faecalis and Staphylococcus aureus) and (Gram negative:
Pseudomonas pyogens, Escherichia coli, and Klebsiella pneumoniae).The tests for functional groups that can
be extracted by water were carried out. Hence Alkaloids, Saponines, Tannins, Glycosides were screened using
a suitable method while oils noticed as upper layer (if present). At 1% concentration, there are no detectable
inhibition zones of both aqueous extracts. The inhibition zones appeared at 5% and further inhibition showed
as concentration increased. In general, the aqueous extract of Hibiscus sabdariffa has shown more biological
activity than the corresponding concentration of Cuminum cyminum. The lowest activity was shown against
Escherichia coli bacteria while the other bacteria showed different zone diameters as a response for the same
concentration. In Cuminum cyminum there are detectable amounts of essential oils, glycosides and high
amounts of tannins while alkaloids and saponines are not detectable using the described methods. In Hibiscus
sabdariffa, there is a detectable amount of saponines, glycosides, and high amounts of tannins while there are
no positive results for essential oils and alkaloids.In conclusion, the aqueous extracts of H. sabdariffa and
Cuminum cyminum have antibacterial activity at concentrations ≥5%. Hibiscus sabdariffa has shown more
biological activity than the corresponding concentration of Cuminum cyminum. This fact may be due, in part,
to the presence of saponines in Hibiscus sabdariffa. The results can be explained through the presence of
different active substances in the aqueous extract of both plants.
Keywords: Biological activity, Aqueous extracts, Cuminum cyminum L., Hibiscus sabdariffa L., Alkaloids,
Tannins, Saponines, Glycosides, oils.
الخالصة
السانج دراست انف عانٍت انبإٌنٕخٍت نهًسخخهصاث انُباحٍت ٔاحذة يٍ انحقٕل انبحثٍت انًًٓت كٌٕ ْذِ انًسخخهصاث يخوٕفزة ٔ ريٍصوت ٔ ييٍُوت ٔ سوٓهت
Hibiscus  فوً ْوذا انبحو حًوج دراسوت انفعانٍوت انبإٌنٕخٍوت نهًسخخهصواث انُباحٍوت نُبواحً انكدوزاث.ٍٍاالسخعًال يٍ قبم انُاص غٍوز انًخخصصو
 اسوخعًهج انًسخخهصواث انًائٍوت انًيهٍوت نكون انُبواحٍٍ عُوذ.) ٔانبح عٍ بعض انًٕاد انفعانت فٍٓاCuminum cyminum ًٌٕ) ٔانكsabdariffa
 ٔاسوخعًهج قزٌقوت انحفوز باالكوار اليخبوار انفعانٍوت انبإٌنٕخٍوت نكوم يسوخخه ٔحسوبج.) بعوذ حبزٌوذْا%01 ٔ ،%11 ،%5 ،%1 انخزاكٍوش اَحٍوت
Streptococcus  ايخبوزث فعانٍوت انًسخخهصواث اوذ انبكخٍزٌوا االحٍوت انًٕخبوت نصوبيت وزاو.انفعانٍت بقٍواص قطوز يُطقوت انخثبوٍو بٕحوذة انًهًٍخوز
(Klebsiella ٔ Escherichia coli ٔ Pseudomonas pyogens
) ٔانسوانبت نصوبيت وزاوStaphylococcus aureus ٔfaecalis
 كًووا يخزٌووج بعووض االيخبوواراث نهكشووف عووٍ ٔخووٕد انًدووايٍع انفعانووت فًٍٓووا حٍ و يخزٌووج انكشووٕفاث عووٍ انقهٌٕووذاث ٔ انخاٍَُوواث.pneumoniae
اظٓزث انُخائح اَّ عُذ حزكٍوش. ٔانصابٍَُٕاث ٔ انكنٌكٕسٍذاث بًٍُا حى اسخُخاج ٔخٕد انشٌٕث يٍ ينحظت ٔخٕدْا يٍ عذيّ عهى سطح انًسخخه
 بصوٕرة عايوت. ٔاسداد قطز يُطقت انخثبٍو بشٌادة انخزكٍش%5 ٍ نى حنحع يي يُطقت نهخثبٍو نكن انًسخخهصٍٍ نكُٓا ظٓزث عُذ حزاكٍش يعهى ي%1
ٌ كًووا يظٓووزث انُخووائح ٔيووٍ يوونل قطووز يُطقووت انخثبووٍو ي.ٌٕيظٓووزث انُخووائح يٌ يسووخخه انكدووزاث نووّ فعانٍووت يعهووى يووٍ فعانٍووت يسووخخه انكًوو
بانُسبت نهًدايٍع انفعانت فقذ اظٓز انبح ٔخٕد كًٍواث يحسٕسوت يوٍ انكنٌكٕسوٍذاث.Escherichia coli انًسخخهصٍٍ نًٓا اقم فعانٍت حداِ بكخٍزٌا
ٍ ييوا انكدوزاث فقوذ ٔخوذث كًٍواث يو.ٌٕٔ انذٌْٕ ٔكًٍاث كبٍزة يٍ انخاٍَُاث بًٍُوا نوى ٌنحوع ٔخوٕد انقهٌٕوذاث ٔ انصوابٍَُٕاث فوً يسوخخه انكًو
ٌسوخُخح يوٍ انبحو يٌ انًسخخهصواث.انكنٌكٕسٍذاث ٔ انصابٍَُٕاث ٔكًٍاث كبٍزة يٍ انخاٍَُاث بًٍُا نوى ٌنحوع ٔخوٕد انوذٌْٕ ايساسوٍت ٔ انقهٌٕذاث
ٍ كًا يٌ يسخخهصاث َباث انكدزاث نّ فعانٍت يعهى يٍ َظٍزاحٓوا يو.%5 ٍانًائٍت نكن انُباحٍٍ حًخهك فعانٍت بإٌنٕخٍت عُذ حزاكٍش حسأي ئ يعهى ي
ً يٍ انًًكٍ حفسٍز انُخائح يٍ ينل قبٍعت َٕٔعٍت انًٕاد انفعانوت انًٕخوٕدة فو.َباث انكًٌٕ ٔربًا ٌعٕد انس بب انى ٔخٕد انصابٍَُٕاث فً انكدزاث
.ٍٍانًسخخهصاث انًائٍت نكن انُباح
)Cuminum cyminum ٌٕ انكًوو،)Hibiscus sabdariffa  انكدووزاث، انًسخخهصوواث انُباحٍووت، انفعانٍووت انبإٌنٕخٍووت:يفوواحٍح انكهًوواث
. انشٌٕث، انكنٌكٕسٍذاث، انصابٍَُٕاث، انخاٍَُاث،انقهٌٕذاث
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Introduction:
A lot of antimicrobial screening evaluations have been published based on the traditional
use of Chinese, African, and Asian plant drugs during this period. The studies about the effect
of plant extract against different types of bacteria are still one of the most important fields of
researches (1, 2, 3, 4).
Many new antibacterial agents submitted to analysis by the American food and drug agency
(FDA) and some of them were natural products while others were semisynthetic products
modeled on a natural product lead (5).
Hibiscus sabdariffa L. (Rosella) water extract is a local soft drink material and
medicinal herb. The Hibiscus sabdariffa extract consider to be save knowing that LD(50) of
roselle calyx extract. The LD(50) was found to be above 5000 mg kg-1 (6). Though the average
consumption of 150-180 mg/kg per day appears safe, the extract should be taken with caution
bearing in mind that higher doses could affect the liver (7). Hibiscus sabdariffa exhibits
antihypertensive and cardioprotective effects in vivo and supports the public belief that
Hibiscus sabdariffa may be a useful antihypertensive agent (6, 8, 9, 10). In one study (11), the
results suggested that Hibiscus extract blocks adipogenesis, in part, by its suppression on the
expression of adipogenic transcription factors (11).These results suggest that Hibiscus
sabdariffa L. inhibits serum lipids and shows an antiatherosclerotic activity (12).
Administration of a crude extract of Hibiscus sabdariffa have protected erythrocytes
against lipid peroxidation (13). Water extract of the dried flowers of Hibiscus sabdariffa L.
reduces the hepatotoxicity caused by different agents (14, 15, 16). The results indicate that rosella
has antimutagenic activity (17). The data suggested that Hibiscus protocatechuic acid is an
apoptosis inducer in human leukemia cells (18). These results indicate that Hibiscus
protocatechuic acid (PCA), a phenolic acid isolated from Hibiscus sabdariffa L., possesses
potential as a cancer chemopreventive agent against tumor promotion (19).
Cuminum cyminum L. (Cumin) is a small annual herb native to the Mediterranean
region. India and Iran are the largest cumin exporters. The valued portion of the plant is the
dried fruit called cumin seed, which is esteemed as a condiment. The odor and flavor of
cumin is derived largely from the essential oil, which contains cuminaldehyde as the main
constituent. Other ingredients of the oil are dihydrocuminaldehyde, d, 1-pinene, d--pinene,
para-cymene, -pinene, dipentene, and cuminyl alcohol. The dried seeds of cumin have 2.5 to 5
percent essential oil on a dry weight basis as obtained by steam distillation. As a medicinal
plant, cumin has been utilized as an antispasmodic, carminative, sedative, and stimulant.
Cumin oil has been reported to has antibacterial activity (1.8-130). Distinct phototoxic effects
have been reported from undiluted cumin oil (8.2-79) Cumin is generally recognized as safe
for human consumption as a spice/flavoring and plant extract (20). The main essential oils of
Cuminum cyminum L. oil were p-mentha-1,4-dien-7-al, cumin aldehyde, gamma-terpinene,
and beta-pinene (21).
The essential oils extracted from the seeds of Cuminum cyminum, have been studied
for antibacterial activity against different eight pathogenic bacteria, causing infections in the
human body. It has been found that the oil of Carum capticum is very effective against all
tested bacteria. The oil of Carum cyminum and Anethum graveolens also gave effective
against all tested bacteria (22).
The present study has been designed to identify antibacterial activity in extracts
obtained from against type cultures and organisms that were isolated form various infections.
Some tests for active groups in these aqueous plant extract also studied.

55

Jornal of Kerbala University , Vol. 5 No.1 Scientific , March 2007

Materials and Methods
1. Collection and Extraction of Plant Material:
Whole dried calyces of the flower of Hibiscus sabdariffa and dried seeds of Cuminum
cyminum L. were collected from the market and classified by expert taxonomist. The plant
materials were carefully sorted out to remove any debris or possible contaminating
substances. Then they were pulverized in a mill. The following quantities of the dried plant
parts (1, 5, 10, and 20 grams) were then covered with 100 milliliters of distilled water and
thoroughly extracted by boiling for 15 minutes. The evaporated water was substituted by
adding an extra volume of distilled water to obtain a final volume of 100 milliliters of filtered
extract.
2. Identification of Active groups in aqueous plant extract:
The tests that can be carried out to screen functional groups that can be extracted by water
were carried out. While those tests that required alcoholic extract were not performed because
this work deals with water soluble compounds in both plants. Hence tests about flavones,
coumarins, and terpenes were not done while oils noticed as upper layer (if present).
Alkaloids measured using Dragendroff's reagent according to Harborn (1973) method (23).
Saponines screened by two methods. The first method was carried out by mercuric chloride
method. The second method by vigorous mixing of a tube containing the extract; if suds
formed and keep on for 5-10 minutes this indicates the presence of saponines (24). Tannins
screened by ferric chloride method as described by Harborn (1984) (25). Glycosides screened
by Fehling's reagent as described by Adeday et al (2001) (26).
3. Antibacterial Activity:
The agar-well diffusion method (Perez et al 1990) (27) was used to screen the antibacterial
activity of each extract. Aliquots of 20mL of Müeller Hinton agar (Oxoid®, Basingstoke,
Hampshire, England) were poured into 9 cm Petri dishes in order to evaluate bacterial growth.
The agar inoculated with 100 µL of 18-24 hour nutrient broth cultures of the following
bacteria (Gram positive: Streptococcus faecalis and Staphylococcus aureus) and (Gram
negative: Pseudomonas pyogens, Escherichia coli, and Klebsiella pneumoniae). Four holes,
equidistant from each other and from the edge of the plate, were bored into the solidified
seeded agar using sterile glass borers (8 mm in diameter).The plates were incubated at 37°C
for 30 minutes before introducing 50 µL of each extract (at 1%, 5%, 10%, and 20%) into each
of two holes using micropipette. Holes containing distilled water alone were included on each
plate as control. The plates were refrigerated at 4°C for 30 minutes to allow for diffusion
before incubating at 37 °C for 24 hours. The produced zones of inhibition were measured for
each organisms screened.

Results:
Antibacterial activity of H.sabdariffa and Cuminum cyminum was measured as
diameter of the inhibition zone (mm) as shown in Tables (1 and 2). The results of both plants
showed that the inhibitions of bacterial growth are concentration dependent.
Table (1): Biological activity of the aqueous extract of Hibiscus sabdariffa L.
expressed as zone of inhibition (mm) using agar well diffusion method.
Bacteria type

Streptococcus faecalis
Staphylococcus aureus
Pseudomonas pyogens
Escherichia coli
Klebsiella pneumonia

Zone of Inhibition (mm)
1%

5%

10%

20%

0
0
0
0
0

16
24
14
14
3

18
24
18
18
18

22
24
26
18
20

56

Jornal of Kerbala University , Vol. 5 No.1 Scientific , March 2007

Table (2): Biological activity of the aqueous extract of Cuminum cyminum L. expressed as
zone of inhibition (mm) using agar well diffusion method.
Bacteria type
Zone of Inhibition (mm)

Streptococcus faecalis
Staphylococcus aureus
Pseudomonas pyogens
Escherichia coli
Klebsiella pneumonia

1%

5%

10%

20%

0
0
0
0
0

14
12
12
3
3

18
12
12
3
16

18
18
18
14
20

At 1% concentration, there are no detectable inhibition zones of both aqueous extracts.
The inhibition zones appeared at 5% and further inhibition showed as concentration
increased. In general, the aqueous extract of H.sabdariffa has shown more biological activity
than the corresponding concentration of Cuminum cyminum. The lowest activity was shown
against E.coli bacteria while the other bacteria showed different zone diameters as a response
for the same concentration.
The active components were studied in 10% of aqueous plant extract to detect the
active components in both plants (Tables (3)).
Table (3): Biological activity of the aqueous extract of Cuminum cyminum L. expressed as
zone of inhibition (mm) using agar well diffusion method.
Presence of detectable active components in 10% of Plant Extract
Plant Extract
Essential Oils

Alkaloids

Tannins

Glycosides

Saponines

Cumin

+

-

++

+

-

Sabdhariffa

-

-

++

+

+

In Cuminum cyminum there are detectable amounts of essential oils, glycosides and
high amounts of tannins While
alkaloids and saponines are not detectable using the
described methods. In H.sabdariffa, there is a detectable amount of saponines, glycosides, and
high amounts of tannins while there are no positive results for essential oils and alkaloids.

Discussion:
The search for antibiotics in plant extract still an attractive field of study because they
are available, cheep, safe, and easy to use by unspecialized populations (28, 29, 30).
Gram-negative organisms tend to have a higher intrinsic resistance to most antimicrobial
agents. In the study by Ndukwe et al (2005) (1) the Gram-negative organisms were less
susceptible than Gram-positive organisms to the activity of the different plant extracts.
Antibacterial activity, determined with the agar diffusion method, was observed against
Gram-positive and Gram-negative bacterial species in this study. The lower activity was
observed against bacteria belonging to the genus Pseudomonas. These results suggested the
potential use of the above essential oils for the control of bacterial diseases (21). The essential
oil of different plant sources showed different antibacterial activity (31, 32), and many types of
bacteria did not affected by essential oils of some plants (31).
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Hibiscus protocatechuic acid (PCA), a phenolic compound found in the dried flowers
of Hibiscus sabdariffa L. (Malvaceae), was demonstrated to have an antioxidant effect in vitro
and in vivo, and an antitumor property in previous study (15). These results indicate that
protocatechuic acid, a polyphenolic compound from Hibiscus sabdariffa L. protects against
tert-butylhydroperoxide-induced hepatotoxicity by its antioxidant (33, 34) and antiinflammatory characteristics accompanied by blocking of stress signal transduction (34).
A roselle (Hibiscus sabdariffa Linn.) tea extract was found to have high inhibitory
activity against porcine pancreatic α-amylase (35) and the crude hydroalcoholic extract showed
in vitro an appreciable enzyme-inhibiting activity towards the Angiotensin I Converting
Enzyme (ACE), attributable to flavones, but weak inhibiting activities towards elastase,
trypsin and alpha-chymotrypsin. The angioprotective activity in vivo, also important, was due
to flavones and anthocyanins (36). This ability to inhibit enzyme activity may be the reason
about the antibacterial activity (i.e. may inhibit some enzymes necessary for bacterial
biological activity. Anthocyanins are natural plant dyes present as glycosides and water
soluble. The concentration of anthocyanins in the cold extract of H.sabdariffa found to be 5%
while the hot extract of H. sabdariffa contained the second highest concentration of
anthocyanins (31%). The heat aided the extraction of the anthocyanins in H. sabdariffa,
despite their susceptibility to rapid loss of color because of the acidified methanol used for
extraction. It is recommended that extracts of both H. sabdariffa great commercial value as
natural colorants in Nigeria (37). Aqueous extracts of the calyces are concentrated with
anthocyanins (38). H. sabdariffa contain different anthocyanins in addition to their colourful
characteristics possess antioxidant properties (39, 40). Hibiscus sabdariffa also contain lignin
(41)
.
Hibiscus sabdariffa extract had an inhibitory effect on yeast induced pyrexia. Among
the phytoconstituents found in both plants, flavanoids, polysaccharides, and organic acids
may be mainly responsible for their pharmacological activities (42).
Raw polysaccharides were isolated from the flowers of Hibiscus sabdariffa L. and
fractionated by ion exchange chromatography into one neutral and three acidic subfractions.
Raw polysaccharides and all acidic subfractions caused a strong induction of proliferation of
human keratinocytes of up to 40 %, while the neutral polymers were ineffective. While
mitochondrial activity was not influenced, raw polysaccharides induced early differentiation
of primary natural human keratinocytes (43). The neutral polysaccharides (HIB 1 and 2) are
composed of arabinans and arabinogalactans of low relative molecular mass (44).
The results also indicated that hibiscus contained low levels of aluminum and greater amounts
of iron and copper (45). The possible effect of these ions in the extract on biological activity
needs more investigation.
Among the 49 compounds of volatile oil was extracted from Cuminum cyminum L.
identified, there were 16 hydrocarbons and 32 oxygenated compounds. The main components
were cuminal and safranal (accounting for 32.26% and 24.46% respectively in the
components identified). The other nine compounds with contents all over 1% were
monterpenes, sesquiterpenes, aromatic aldehydes and aromatic oxides etc. The other
components with relatively small amounts were chiefly terpenes, terpenols, terpenals,
terpenones, terpene esters and aromatic compounds (46). From the water-soluble portion of the
methanol extract of cumin (fruit of Cuminum cyminum L.), which has been used as a spice
and medicine since antiquity, sixteen monoterpenoid glucosides, including twelve new
compounds, were isolated. Their structures were clarified by spectral investigation (47). Many
spices including cumin were found to contain the following elements: Mg, Al, Si, P, S, Cl, K,
Ca, Ti, Mn, Fe, Cu, and Zn, with varying concentrations. Mutagenic studies using different
Salmonella typhimurium strains showed a very weak oxidative mutagenic action has been
revealed by cumin (48). Ethanolic extracts of Cuminum cyminum L. expressed minimum
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inhibitory concentration (MIC90) values of 0.075 mg/mL. The results showed a significant in
vitro effect of plant extracts against H. pylori that could be considered a valuable support in
the treatment of the infection and may contribute to the development of new and safe agents
for inclusion in anti-H. pylori regimens (49).
In conclusion, the noticed biological activity in the present work showed that the activity
depends on the chemical constituents of each plant extract and the activity is dependent on the
concentration of the water soluble chemicals from each plant.
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