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ABSTRACT

The phytochemical studies on Zingiber offici-
nale rhizomes revealed that it contains traces of
flavonoid, carbohydrates, tannins, steroles or ler-
penoids and it is free from alkaloids.Assay of es-
sentinl oil of Zingiber officinale rhizome was also
carried out, The alcoholic extract of the plant thi-
zome, was examined against five tumor cell lines,
BHK-2, HEPG-2, MCF-7, HCT-2 and HEP-2, using
SRB. assay. All cell lines were growth inhibited in a
dose dependent manner after exposure to the
plant extract. The antitumor activity of the plant
extract using E.A.C. method, showed a high activ-
ity against mice tumor.

INTRODUCTION

Zingiberaceae, is a family of flowering plants
consisting of aromalic perennial herbs with creep-
Ing rhizomal or tuberous rhizomas, comprising 52
genera and mere than 1300 species, distributed
throughout tropical Africa, Asia, and America.
Many species are important orhamental plants as
Zingiber {Kress, 2005).

There are various reports on the family Zingib-
eraceae in different parts of the world as it is used
in folk medicine and yield medicinal substances
(Janssen et al 1996; Mackeen et af 1987; Mo-
hamed and Lajis, 2004; Kress et a/ 2005; Agui-
naldo, 2007; Dan et af 2007; Ibrahim et al 2007;
Kaewsri and Paisooksantivatana, 2007 and
Sharma et af 2007). So far, few works have been
done on Zingibaraceae with regard to their essen-
tial oil compaosition (Zoghbi et al 1996; Vanida et
al 2005; Zoghbl and Maria, 2005; Dan et al 2007
and Natta et af 2008) Cancer, after cardiovascular
disease, is the second leading cause of death.
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{Odunsanja, 2001; Celingoz et al 2002 and Tur-
gay and Turristan, 2005). It is a complex disease,
normally associated with a wide range of escalting
effect both at the molecular and cellular levels. it
therefore seems unlikely that chemopreventation
follows simplistic rules and formulation success in
primary prevention is reflected in the decreasing
incidence of lung cancer particularly in men which
parallel on earlier decrease in the consumption of
tobacco (Bertram and Vine, 2005).

There are various reports on the effect of plant
extract of several medicinal plants on different
cancer cell lines (Li, 1996; Darzynkiewiez and
Traganos, 2000; Dennis et al 2000; Li et af 2006
and Khosite et al 2008). Many workers, studied
the antitumor activity of Zingiber exiract (Matthes
et al 1980; Havrilesky et al 1995; Bordia et al
1997; Vimala et a/ 1999; Habsah et af 2000 and
Murrakumi et a/ 2004).

The objectives of this work are to evaluate the
chemical composition of the essential oil of
Zingiber officinale and asses its economic and
medical values importance in production of bicac-
tive materials affect on cancer cells.

MATERIALS AND METHODS

The Plant material of Zingiber officinale rhi-
zome was obtained from Agricultural Research
Institute, Egypt, 2007. The samples were air dried
at room temperature, ground to coarse powder and
stored in plastic bags in a dry dark place untit
used,

A- The plant Rhizome Extraction

One hundred grams of the dry plant rhizomes
samples were extracted, using soxhlet apparatus
by 70% ethyl alcohol. The obtained residue was
dried and weighed.
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B- Prelimnary Phytochemical Screening

The ethyi alcohol 70% extract was used for de-
tecting the presence of flavonoids, carbohydrates,
tennins, sterols, terpenocids and alkaloids.

C- Extraction of the essential oil

One hundred of dry rhizomes powder was sub-
jected to steam distillation for 6 hours using a
Dean - Stark apparatus {distillator). The essential
oil was dried over an hydrous sodium sulfate, fil-
tered and concentrated under reduced pressure at
room temperature and subjected to GC-Mass.

Gas liquid Chromatography and Gas liquid
Chromatography Flame lonization Detector
Analysis (GC-MS and GC-FID analyses)

Constituents of the essential oil were analyzed
by GC-MS and the major componenet found was
further characterized by GC. Quantlitative determi-
nation was carmried out using linear calibration
graphs, obtained from standard solutions of au-
thentic compounds diluted with hexane in the con-
centration range of 50-150 ppm. Each dilution was
carried out in triplicate and the mean value was
used.

GC-MS analysis was performed on a HP 5890
GC-HP 5872 mass selective detector. The GC was
fitted with HP-INNOWAX column. The inlet tem-
perature was set at 250°C and the oven tempera-
ture was programmed from 70°C te 220°C (15

minutes) at 10°C/minute. The mass spectrometer -

was run in electron ionization mode, scanning at
45-550 amu, with a solvent delay time of 3.0 min-
utes and a transfer line temperature of 300C. The
relative proportion of each individual component of
the oil was expressed as a percentage, relative to
the total peak area.

Quantitative analysis was performed by GC on
a Hewlett Packard HP-6890 series analyzer filted
with a flame ionization detector {FID) using a shi-
madzu CBFP 5: capillary column (25.0 m x 220) ym
x 0.25 ym) with 5% methy! siloxane as the station-
ary phase. The carrier gas was helium at a flow
rate of 3.5 mL/min. Injector and detector tempera-
ture were 250 and 300°C, respectively, and the
oven temperatlure was programmed from 70°C to
220°C (15 minutes) at 10°C/minute with a running
time of 30 min and an injection volume of 2 pL.
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D- Measurement of Potentiai Cytotoxicity by
SRB assay

The measurement of potential cytotoxicity of
isolated drug from Zingiber officinale was carried
out in National Cancer Institute, Cancer Biology
Department, Pharmacology Unit., Cairo University.
Celis were plated in 96-multiwell plate (10°
cellsiwell) for 24hrs before treatment with the com-
pound (s) to allow attachment of cell to the walil of
the plate. Different concentrations of the test ex-
tract (0, 1, 2.5, 5 and 10 pg/mi), added to the cell
monolayer triplicate wells, were prepared for each
individual dose. Monolayer cells were incubated
with the compound (s) for 48hrs at 37°C and in
atmosphere of 5% CQO.After 48hrs, celis were
fixed, washed and stained with Sulfo-Rhodamine-B
stain. Excess stain was washed with acetic acid
and attached stain was recovered with the EDTA
buffer. Color intensity was measured in an ELISA
reader. The relation between surviving fraction and
drug concentration, is plotted fo get the survival
curve of each tumor cell line after the specified

compound.

Anti -tumor activity of the {(E.A.C)
Procedure

One m! of tumor cells which is drawn from mice
being (E.A.C).A set of sterile test tubes used,
where 2.5x10° tumour cells per ml were sus-
pended in phosphate buffer saline, Make 3 tubes
with 3 different concentrations for the extract (25,
50, 100 lg/ml). Added 2.5x10° tumour cells for
each tube. Kept at 37c for 2 hours. Take sample
cells volume by volume with trypan blue on slide
and cover it. Examin under microscope. Dead cells
stained bilue and live cell not stained. Then carried
out to calculate the percentage of non viable cells
(Mclimans et al 1957).

RESULTS AND DISCUSSION

The prelimnary phytochemical screening of
Zingiber officinale rhizoma revealed that it cortains
flavonoids, tannins, carbohydrates, sterols and free
from alkaloids. The essential oil from Zingiber offi-
cinale was obtained as a pale yellow oil in
4.0/100g dry wt. According to GC-MS analysis
under the conditions described above, trans
anethole {40 mg%) was detected as the main
component of the essential cil (Table, 1).

Arab Unlv. J. Agric. Sci., 18(1), 2011



Constituents of Zingiber officinale

155

Tabel 1. Qil Constituents of Zingiber Officinale Using GC-Mass

No | Oil Constituents R.T % mg dry wt. Mwt. { M. Formula
1 1,5-Heptadien-3-yne 4.8 10.32 92 C7Hs

2 Beta-Pinene 7.3 15.68 136 CioH1e

3 Estragele {Cumicaldehyde) 8.8 59 148 CioH4z0

4 Trans-anethole 9.1 40 148 CioH20

5 1,8 — Cineocle 9.4 9.1 154 C1oH1s0

6 1,3 — isobenzo-furandione 4, 7-dimethyle | 9.8 21 176 C1oHaC3

7 Cyclo pentene -1-un-decanoic acid 11.5 | 3.2 252 C1gH3ze0

Trans-anethole occurs naturally in the volatile
oil of more than 20 species of plants (Newbrene et
al 1999). It has a sweet and aromatic odor and has
been used as a fragance or flavoring in a variety of
foods, alcoholic beverages and cosmetic products.
Trans-anethole has been reported to increase sali-
vary secretion (Fox, 1987) and has carminative
and expectorant activity, it is widely used in thera-
peutics (Gracza, 1981). Thus the consumption of
using Z. officinale rhizomes as herbal medicine is
partially explained. Vielra et al {2001) reported
that volatile and essential oils of some plants were
used as phago-inhibitors and growth inhibitor,
where the oxygenated compounds have anti-
cancer effect. Li, (1996) reported that elemene and
pinene were used for cure of blader tumor.

Cytotoxicity effect

Cytotoxicity effect of Z. officinale exiract was
examined against five cell lines liver, cervical, co-
lon, laryx and breast cell lines, HEPG2, HELA,
HCT2, HEP2 and MCF7. The plant extract dillu-
tions were 1, 2.5, 5 and 10 ug/mi for each cell line
under examination. When the concentration of the
plant extract increase the number of cell survival
are decreased. For HEPG2 cell lines the survival
cells ranged from 0.6 to 0.2, while for HELA cell
line thi survival cells ranged from 0.9 to 0.2. On
the other hand for HCT2, the number of survival
cells ranged between 0.8 to 0.4. For HEP2 the
survival cells ranged from 1.02 to 0.5 and for
MCF7 survival cells ranged between 0.9 to 0.43.
IC50 was recorded in different values for each cell

line, it recorded 4.22pg/ml for HEPG2, 4.78 pg/ml
for HELA |, 3.16 pg/ml for HCT2; and 3.32 pg/ml for
MCF7. (Table 2).

The effect of Zingiber officinale extract on the
proliferation of five cancer cell lines were deter-
mined using SRB assay. All cell lines were growth
inhibited in a dose dependent manner after expo-
sure to the plant extract. When the activity of Z.
officinale extract on five cancer cell lines showed a
significantly different ratio against HEPG2, HELA,
HCT2, HEP2 and MCF7, the result showed lhat
the plant extract had selectively toxic against the
five cancer lines (Fig. 1 and Table 2). Our results
agree with assumption of Vieira et al (2001) as
essential oils of some plants used as growth inhibi-
tors. The results agree with Khosite et al (2008)
as they examined plant extract against some cell
lines and finally agree with Darzynkiewic et af
(2000) results, on prostate cancer.

Antitumor activity of Z. officinale extract against
mice tumour gave good results, as the plant ex-
tract concentrations were 1, 2,5, 10 pg/ml, exhib-
ited a good cytotoxicity ranging between 1.04 to
0.15 which gave an assumption that Z. officinale
can be used as antitumour therapy.

The mechanism of aclion is unclear and possi-
bly multiple compounds in the plant extract are
involved, Plant drived sisquiterpenes which were
reporied to be the main constitutes in Zingiber offi-
cinale. This results agree with the assumptions of
Matthes et al (1980) and Murrakumi et al (2004)
who reported that cytotoxic components of
Zingiber zetrmbe! were terpenes, which agree with
our results.
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Fig. 1. The effect of Zingiber cofficinale alcohol extract on the different cancer cell line
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Table 2. The effect of Zingiber officinale alcoho! axtract on the different cancer cel! line

Conc. pgiml. HEPG2 HELA2 HCT2 HEP2 MCF7 BHK2
0.0 1.000000 | 1.000000 1.000000 1.000000 { 1.000000 | 1.000000
1.0 0.682887 | 0.930727 | 0.822504 | 1.028848 | 0.915621 | 1.045400
25 0.591361 | 0.836923 | 0.545791 0.987588 | 0.591297 | 1.045400
50 0.448573 | 0.456677 | 0.3746068 | 0.772182 | 0.313673
10.0 0.259726 | 0.253126 | 0.408537 | 0.571433 | 0.437872
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