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Abstract 

   his study was designed to detect the active compounds found in ethanolic crude 

extract of Zingeber officinale rhizome. Chemical detection of extract appeared 

that the ethanolic extract contain flavonoid, saponin, glycosids, phenols, resins, 

volatile oils, tannins, terpins and steroids while alkaloids and cumarines gave 

negative results. Different concentrations were prepared from ethanolic extract 

starting from (1-1000) µg/ml to evaluate the cytotoxic effect of ethanolic extract 

on two malignant cell lines, human laryngeal carcinoma (HEP-2) cell line and 

murine mammary adenocarcinoma (AMN-3) cell line, exposure periods of cell 

lines were measured at (24, 48, 72)hr in a microtitration plate under complete 

sterile conditions. Results showed that, Ethanolic crude extract exhibited time-

dependent cytotoxic effect of all concentrations after exposure for 24hr on cancer 

and transformed cells lines, and the 100 µg/ml gave the highest inhibition rate 

for AMN-3 86.2% after 24hr of exposure time  and the cytotoxic effect of the 

extract started at lowest concentrations on HEP-2 cell line after 48hr of exposure 

reached which the best concentration 600 µg/ml gave the highest inhibition cell 

growth 73.4% after 48hr of exposure time.  

انًسزخهص  

صًًذ هزِ انذساسخ نهزحشي عٍ انًشكجبد انفعبنخ انًىخىدح فً  انًسزخهص الاٌثبَىنً نشاٌزويبد َجبد 

ثىسبطخ الاخزجبساد انكًٍٍبئٍخ انُىعٍخ وأظهش انكشف انكًٍٍبئً احزىاء   Zingiber officinaleانزَدجٍم 

 ، رشثٍُبد ، ربٍَُبد ، فٍُىلاد ،و كلاٌكىسٍذاد ، وصبثىٍَبد ، انًسزخهص انكحىنً  انخبو عهى فلافىٍَذاد

و فً اخزجشد انزأثٍشاد انسًٍخ نهًسزخهص انكحىنً انخب .سزٍشوٌذاد وخهىُِ يٍ انقهىٌذاد وانكىيبسٌُبد 

وخظ خلاٌب سشطبٌ انثذي انفبسي  Hep-2خظ سشطبٌ انحُدشح انجششي )اثٍٍُ يٍ انخطىط انخهىٌخ انسشطبٍَخ 

AMN-3  وخظ انخلاٌب اندٍٍُُخ انهٍفٍخ انفبسي انًزحىنخ(REF-3 ) ،  ثعذ رعشٌض انخلاٌب انسشطبٍَخ إنى

يهٍهٍزش فً أوقبد رعشٌض /كشوغشاويبي(1000 –1)رشاكٍز يخزهفخ يٍ انًسزخهص انكحىنً انخبو رشاوحذ ثٍٍ 

سبعخ فً انًزسعخ انخهىٌخ ثىاسطخ الاخزجبساد انسًٍخ ثًعذل ثلاس يكشساد نكم رشكٍز ( 24،48،72) يخزهفخ

انُزبئح اوضحذ ثأٌ انًسزخهص الاٌثبَىنً انخبو  نشاٌزويبد انزَدجٍم                           . ورحذ ظهشوف يعقًخ

Z. officinale  سبعخ نكم انزشاكٍز عهى انخلاٌب انسشطبٍَخ وانخلاٌب  24أظهش رأثٍشاد يثجطخ نًذح انزعشٌض

عُذ انًعبيهخ  %86.2وانزً ثهغذ  AMN-3ونقذ ثهغذ اقصى َست رثجٍظ نًُى خلاٌب . انطجٍعٍخ انًزحىنخ 

رخهص انخبو ثذأ عُذ وانزأثٍش انسبو نهًس ،سبعخ يٍ وقذ انزعشٌض  24يهٍهٍزش ثعذ  /يبٌكشوغشاو 100ثزشكٍز 

 /يبٌكشوغشاو 600سبعخ يٍ يذح انزعشٌض وكبٌ انزشكٍز  48ثعذ  Hep-2انزشاكٍز انىاطئخ عهى خظ خلاٌب 

سبعخ يٍ يذح رعشٌض انخلاٌب  48ثعذ  %73.4افضههب وانزي اعطى َسجخ رثجٍظ وانزً ثهغذ  يهٍهٍزش

( خلاٌب سشطبٍَخ)انًزحىنخ  REFواظهش انًسزخهص انكحىنً انخبو سًٍخ عهى خظ خلاٌب . نهًسزخهص انخبو 

. سبعخ يٍ وقذ انزعشٌض  24ثعذ  %94وانزي أعطى أعهى َسجخ رثجٍظ إر ثهغذ 
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Introduction 

The idea of use the herbal medicine appeared clearly at the 17
th

 BC when there was 

found tangible indication and manuscript about treatment by herbal medicine. The 

world health organization estimates that 76 million people died of cancer in 2005 and 

84 million people will die in the next 10 years if action is not taken [1]. 

Many patients that do not response to conventional therapies and all oncologists often 

seek help in complementary alternative medicine treatment currently, complement 

alternative medicine cancer prevention strategies employ, herbs, foods, spices and 

specific nutrition's toward specific physiological pathway. Ginger (Zingiber 

officinale) is one of the most widely used herbs and food flavouring. Its neutraceutical 

properties have been interesting in food processing and the pharmaceutical industries 

[2]. 

Ginger has a long history of medicinal use for the treatment of a variety of human 

ailments including common colds, fever, rheumatic disorders, gastrointestinal 

complications, motion sickness, diabetes, cancer, etc [3]. 

The main pharmacological action of ginger and compound isolated from it includes 

immuno-modulatory,  anti-tumorgenic,  anti-inflamatory, anti-apoptosis, anti-

hyperglycemic, anti-lipidemic and anti-emetic action [4]. The constituents of ginger 

are numerous and vary depending on the place of origin and whether the rhizomes are 

fresh or dry. Ginger is valued both for its aromatic, volatile compounds and by its 

spicy, pungent constituents. The latter principles are non volatile phenols with various 

side chains, the so called gingerols, shogaols and paradols. Researchers have 

identified at least 115 compounds within ginger. The pungency of fresh ginger is due 

primarily to the gingerols (a homologous series of phenols); whereas the pungency of 

dry ginger mainly results from shogaols (dehydrated forms of gingerols) [5]. 6-

gingerol is the most abundant constituent of fresh ginger which in vitro inhibits 

angiogenesis and may be useful in the treatment of tumors and other angiogenesis-

dependent diseases [6].  

In addition, [7] showed the high cytotoxic activity of Zingiber officinale, Cucurbita 

maxima, Cucurbita pepo and Peganum harmala on Hep-2 (Human epidermoid 

laryngeal carcinoma) and RD (Rhabdomyosarcoma cell lines). 

Materials and methods  

Rhizome collection 

Z. officinale dry rhizomes were collected from local markets. The rhizomes were 

washed several times with distilled water and air dried at room tempreture then 

grinded to coarse powder by electrical grinder and kept in clean plastic bottle. 

Preparation of ethanolic extract 

Fifty grams of Z. officinale rhizome powder were extracted with ethanol 250 ml by 

soxhlet for 6 hours at (45-50)ºC, the ethanolic extract was evaporated under vaccum 

to dryness by rotary evaporator at 40ºC and kept at 4ºC until use [8] . 

Detection of chemical compounds in ethanolic extract  

Chemical detection was done using different reagents as mentioned in [9] for the 

following compounds: Alkaloids, glycosides, flavonoids, tannins, Saponins, phenols, 

essential Oils, terpenes, steroids, and resins.   
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Cell lines 

Three cell lines were used (Hep-2, AMN-3) which supplied by Iraq Center for Cancer 

and Medical Genetic Research (ICCMGR), tissue culture unit, Baghdad, Iraq to 

estimate the cytotoxic effect of Z. officianale crude ethanolic extract which 

maintained in RPMI-1640 medium at concentrations (1, 6, 12.5, 25, 50, 75, 100, 200, 

400, 600, 800, 1000) µg/ml for (24, 48, 72)hr exposure time. 

Statistical analysis 

Data were analyzed by 2-way analysis of variance with ANOVA- test. Data are 

presented as means ± SD.
 
The level of significance was P<0.05

 
which used for 

analysis of variance test (ANOVA) [10]. 

Results and discussion 

Table (1) shows the active compounds in the ethanolic crude extract of Z. officianale, 

these compounds are flavonoids, saponins, glycosids, phenols, resins, tannins, terpens 

and steroids. pH of the extract was 4.2 this value refers to acidic properties of the 

extract because of the absence of alkaloid. Z. officinale is characterized by pungent 

taste and aromatic smell due to the presence of terpenes including volatile oil [11].  

 Table (1): Detection of active compounds in Z.Officinale 

Active compound reagent indicator Result of detection 

Tannins Ferric chloride (1%) Blue-green color ++ 

Glycosides Kedd's reagent Violet ring ++ 

Saponins A- extract mixing Thick foaming ++ 

Resins Ethanol, boiling, D.W. Turbidity ++ 

Flavonoids potassium hydroxide Dark color +++  

Phenols Ferric Chloride 1% Blue-Green color +++ 

Essential Oils Filter paper +Extract+ UV Rosy or pink ++ 

Terpine Chlorophorm+non 

hydrous 

CH3COOH+H2SO4 

pink color ++ 

Steroids Similar for terpine reagent 

but left to setle 1 min 

Blue color + 

+: Positive reaction  

Cytotoxic effect of ethanolic crude extract of Ginger on AMN-3 cell line in vitro:   

Figure (1) shows the cytotoxicity assay on AMN-3 cell line during (24, 48, 72) hrs. 

The extract was found to reduce the viability of cell culture at three exposure time for 

all concentrations used. This inhibitory effect was reduced.  

 

 

 

 

 

 

 

 

 

 

Figure (1): Shows the cytotoxic effects of crude ethanolic extract of Z.Officinale rhizome on 

AMN-3 cell lines in vitro during different exposure time 
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After continuous exposure until reaching 72hr of exposure, where there was 

significant differences at level (p<0.05) for all concentrations (1000, 800, 600,400, 

200, 100, 75, 50, 25, 12.5, 6, 1) µg/ml compared with control. The highest percentage 

of inhibition was 86.2% at concentration 100µg/ml, O.D (0.051) after 24hr. of 

exposure.   

The ability to bind with plasma membrane receptor of AMN-3 cell differs according 

to the origin and type of cells. A variety of highly specific receptors molecules are 

integral component of the cell surface. These constitute recognition sites that receive 

chemical signal which are often transferred to the cell. Such signals may initiate a 

variety of chemical activities and may turn off ultimately signal specific genes [12]. 

It was suggested that 6-gingerol pungent ingredient of ginger has anti-bacterial, anti-

inflammatory, anti-tumor-promoting activities and inhibit angiogenesis and this plant 

may be useful in the treatment of tumors and other angiogenesis- dependent diseases 

[13].  

Both the nutritive and non-nutritive components of the diet play a significant role in 

the inhibition of carcinogenic process. The non-nutritive constituents exert their anti-

carcinogenic effect by various mechanisms via: 

1. By virtue of their anti-oxidant property.  

2. Deactivating the carcinogens.  

3. Or enhancing the tissue levels of protective enzymes in the body.  

Toxic metabolites of harmful drugs and chemicals are detoxified by the body defense 

system. Phytochemicals found in turmeric, mustard and alliums’ vegetables may act 

more than one way to confer their beneficial effect [14].  

Cytotoxic effect of ethanolic crude extract of Ginger on HEP-2 cell line in vitro  

The cytotoxicity results of crude extract of Z. officinale on HEP-2 cell line during (24, 

48, 72) hrs, were shown in Figure (3). These effects were begin after 24 hr of 

exposure time of the cells to the extract, the extract showed low cytotoxicity on the 

cells in 24hr. The highest inhibition were seen at 48hr of exposure time at the 

concentration (1000, 2000, 4000)µg/ml and then decreased with decreasing the 

concentrations. 

The cell inhibition was decreased at 72hr of exposure period, and this may be due to 

the exhausting of the media which leads to decrease cell viability. The differences 

during the different concentrations (1000, 400, 200, 75, 25, 1) µg/ml were significant 

at level (p<0.05) when compared with control treatment after 24 hr of exposure time.  

No significant differences at level (p>0.05) were found between (48,72) hrs of 

exposure time except at concentrations (600-6)µg/ml which gave a significant 

differences at level (p<0.05) when compared with control for (48,72) hrs. The 

concentration 600 µg/ml O.D (0.057) gave the highest inhibition effect on cell growth 

which reached 73.5% after 48hr of exposure time  

 

     

 

 



Journal of Biotechnology Research Center                                                     Vol.6 No.2 2012 
 

38 
 

0

10

20

30

40

50

60

70

80

90

100

In
h

ib
it

io
n

 %

100080060040020010075502512.561

Concentration microgram/ml

72hr.

48hr.

24hr.

     

 

 

 

 

 

 

 
 

Figure (2): Cytotoxic effects of ethanolic crude extract of Z.Officinale rhizome on HEP-2 cell lines 

in vitro during different exposure time 

80% of inhibition effect could be obtained when treating HEP-2 cancer cell lines with 

ginger crude extract at concentrations from 1000-100 µg /ml [15]. 

The inhibition activity of the extract against AMN-3 cell growth observed during long 

time of exposure at all concentrations while the effects against the growth of HEP-2 

cell line were observed during short time of exposure at low concentrations. This can 

be attributed to sensitivity of AMN-3 cell and or may be due to the variation in the 

cytotoxic activity of active compounds in the extract according to different time of 

exposure.  

Studies mentioned that AMN-3 cell line showed high sensitivity than Hep-2 when 

treated with crude extracts containing polyphenol and terpenoid which have cytotoxic 

effects on different cell line such as Hep-2 and AMN-3 cell line under different doses 

and exposure time [16].  

Different constituents in ginger extract made it hypertonic solution and may cause 

dose-dependent osmotic shock to cancer cell lines [17]. 

The differences in Hep-2 response toward different treatments might indicate the 

presence or absence of specific cellular receptors in each type of cell lines; making the 

cells interacts at same concentration in different manners. Moreover the metabolic 

pathways in response to each treatment differed from one line to another. These facts 

were mentioned in different studies which investigated the effect of different plant 

extracts on several types of cell lines [18]. 

Antioxidants are compounds that can delay or inhibit the oxidation of lipids or other 

molecules by inhibiting the initiation or propagation of oxidative chain reactions. 

Ginger contains bioactive phenolic substances with potent antioxidative and 

chemopreventive properties [19]. The antioxidant activity of phenolic compounds is 

mainly due to their properties, which can play an important role in absorbing and 

neutralizing free radicals, quenching singlet and treble oxygen or decomposing 

peroxides. The phenolic compounds in many plant and vegetables, including ginger 

may contribute directly to antioxidative action. It is suggested that polyphenolic 

compounds have inhibitory effects on mutagenesis and carcinogenesis in humans, 

when up to 1.0 g daily is ingested from a diet rich in fruits and vegetables [20].     

Apoptosis is a major form of cell death and essential for normal development and for 

maintenance of homeostasis. In addition, current anti-neoplastic therapy, chemo-

therapy and radiation therapy are likely to be effected by the apoptosis tendencies of 
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cells, thus, this process has obvious therapeutic implication [21]. The ability in 

inhibition or in enhancing apoptosis by plant extracts depends on several factors such 

as; extract concentration and concerted action of multiple micronutrients, cell type 

[22].  

Recently, ginger root and its main poly-phenolic constituents (gingerols, zerumbone) 

have been shown to inhibit of the transcription factor (Nuclear Transcription Factor 

Kappa-β) [23]. NF-κB plays an important role in tumorigenesis, having ability to 

control the expression and function of numerous genes involved in cell proliferation, 

sustained angiogenesis, and evasion of apoptosis. Different tumor types, including 

ovarian cancer, have been shown to express high constitutive NF-κB activity [24]. 

Reports indicate that ginger component 6- shogaol induces cell death in chemo 

resistant hepatoma cells [25], yet inhibits cell death in non-neoplastic spinal cord cells 

[26], suggesting that ginger and ginger components' effects are cell type specific. The 

apparent contradictory findings may be due to a differential effect of ginger on 

transformed cells (i.e. cancer cells) vs. untransformed cells. Phytochemicals such as 

gingerol, generally have multiple molecular targets. This pleiotropism may constitute 

an advantage in the treatment of ovarian cancer, where multiple factors contribute 

towards the carcinogenic process. [6]-gingerol treatment exhibited considerable 

cytotoxicity as indicated by growth inhibition A431 cells mediated via generation of 

reactive oxygen species (ROS). Increase in ROS led to decrease in mitochondrial 

membrane potential (MMP) and subsequent induction of apoptosis. Results of the 

study by [27] suggested that perturbation in mitochondrial membrane are associated 

with deregulation of Bax/Bcl-2 ratio at gene transcriptional level as well as protein 

level, where treatment with [6]-gingerol leads to up-regulation of cytochrome-c and 

Apaf-1 subsequently culminating in triggering of caspase cascade. These firmly 

suggest that [6]-gingerol can be effectively used for the treatment of skin cancer. The 

ethanolic crude extract of Z.Officinallae rhizome was active against cell line growth; 

successful prediction of crude extracts from plant material is largely dependent on the 

type of solvent used in the extraction procedure [28]. Crude samples from thousands 

of species of roots, fruits, leaves or barks from plants have been put through a 

rigorous series of tests to identify anti-tumor activity. When the extracts showed 

activity, the extract were purified and active compounds were isolated for study. The 

relative proportion between the amount of plant used for extraction and crude product 

was variable depending on several factors, such as method of extraction and solvent 

used in the extraction presses as well as the type of study plant [29].  
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