
J. Plant Prot. and Path., Mansoura Univ., Vol. 4 (12): 1035 - 1040, 2013 

BIOACTIVITY OF GINGER, Zingiber officinale RHIZOMES 
EXTRACT AGAINST TWO-SPOTTED SPIDER 
MITE,Tetranychus urticae KOCH (ACARI: 
TETRANYCHIDAE) AND CHARACTERIZATION OF ITS 
VOLATILE COMPONENTS USING GC/MS TECHNIQUE. 
Shaker, N. O. 1; M. E. El-Naggar 2; M. M. El-Sawey 1 and 
H. N. Abd El-Rahman 2 
1. Applied Organic Chemistry, Fac. of Sci. (Girls), Al-Azhar University. 
2. Plant protection Res. Institute, ARC, Dokki, Giza, Cairo. 

 

ABSTRACT 
 

        Ginger rhizomes extract was obtained by using a mixture of organic 
solvents,( hexane, acetone and ethanol )of equal proportions (1:1:1). Its volatile 
components were characterized and identified by GC/MS technique giving thirteen 
compounds. Also, bioactivity of ginger extract against adults and larval stage of T. 
urticae was evaluated. Ginger extract showed cumulative mortality of adults  more 
than 20.00% at 3rd day post treatment at different concentrations. The cumulative 
mortality increased to range between 43.33- 66.67% and 46.67-83.33% at 5th and 7th 
day post treatment, respectively at different concentrations. Also, data showed that 
ginger extract had a mild effect  against adults of T. urticae with LC50 of 1540 ppm and 
LC90 of 10100 ppm. 

The larval stage showed more susceptibility than their adults to ginger extract 
using the same concentrations and exposure time. It showed mortality percentage of 
90.00% at 7

th
 day of treatment with the higher concentration of 6000 ppm. Also, it 

showed LC50 of 928 ppm and LC90 of 5330 ppm. 
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INTRODUCTION 

 
          The two spotted spider mite, Tetranychus urticae, is one of the most 
important pests of fruit, vegetables and ornamental plants world wide 
(Johnson and Lyon, 1991). Damage by T. urticae can cause direct effects 
including small spots on the leaf due to chlorophyll depletion, webbing, 
defoliation, necrosis in young leaves and stems; indirect effects including 
decreased photosynthesis and transpiration, and finally death of the whole 
plant (Badawy et al. 2010). Chemical insecticides result in environmental 
degradation in addition to accumulation of toxicants as residual deposits in 
non-target species. Natural products of plant origin with insecticidal properties 
have been tried in the recent past for control of variety of insect pests and 
vectors (Saxena,1983 and Klocke,1987). It has been researched lately, 
demand for new plants with metabolic molecules such as terpenes, alkaloids 
and phenolic compounds, that can replace chemicals or with low or no 
residual power and reduce the impact to environment (Ootani et al., 2013). 
The goal of this study was to find new materials for potential use in controlling 
T. urticae. GC–MS analysis was used to identify the main volatile constituents 
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of ginger rhizomes extract, then, tested for its acaricidal effect in the 
laboratory. 
 

MATERIALS AND METHODS 
 
Rearing of the two spotted spider mite, T. urticae: 

     A pure culture of the spider mite was maintained on castor leaves 
placed upside down in Petri–dishes (20 cm in diameter) filled with water 
saturated cotton-wool. Infested leaves and tap-water were changed as 
necessary. 
Extraction of the active fractions from tested plants:  
           Rhizomes of  Zingiber officinale were grinded into fine powder by 
using electric mill. The powder of ginger rhizomes was weighted then soaked 
in a mixture of hexane, acetone and ethanol solvents of equal proportions 
(1:1:1) in a flask for about seven days then  shacked well, filtered and 
washed by the same solvent system three times. The solvent was 
evaporated  and the crude extract was kept in a deep freezer until use. 
Chemical Study: 

A sample of ginger extract was analyzed by GC/MS technique for 
characterization and identification of its volatile components. GC/MS analysis 
of the volatile fractions were performed on a Varian GC interfaced to 
Finnegan SSQ 7000 Mass selective Detector (SMD) with ICIS V2.0 data 
system for MS identification of the GC components. The column used was 
DB-5 (J & W Scientific, Folosm, CA) cross-linked fused silica capillary column 
( 30 m. long, 0.25 mm. internal diameter) coated with poly dimethyl-siloxane 
(0.5 μm. film thickness). The oven temperature was programmed from 50oC 
for 3 min., at isothermal, then heating by 7oC/min. to 250oC and isothermally 
for 10 min., at 250oC.Injector temperature was 200oC and the volume 
injected was 0.5 μl. Transition-line and ion source temp. were 250oC and 
150oC, respectively. The mass spectrometer had a delay of 3 min. to avoid 
the solvent plead and then scanned from m/z 50 to 300. Ionization energy 
was set at 70 eV. (Faculty of Pharmacy, Mansoura Univ.). 
Bioassay Study: 
         Petri-dishes were filled with cotton wool, saturated with water and then 
covered with tissue papers. Three discs, each of 2.5 cm in diameter of castor 
leaves, were carefully washed, sterilized, dried and placed upside down on 
the tissue papers in each dish. A thin film of water was left around the edge of 
the leaf discs to act as a barrier to prevent escaping of the mite survivors, and 
the cotton pad was moistened daily. Ten adult females (or ten newly hatched 
larvae in case of treatment of larvae) similar in shape, size and age were 
transferred on each disc. These discs were sprayed with tested plant 
extracts. Untreated three discs (control) for each experiment were sprayed 
only with water and 0.05 % aquous Tween 80. The Petri-dishes were placed 

in an incubator at 27±1 C
o
, 75±2 %RH. , and photoperiod 16:8 hrs (L: 

D).Data was recorded daily and the experiment continued for seven days 
(Ibrahim, 2007). 
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    At the end of this period, the average of mortality percentages of 
spider mite was estimated and corrected using Abbott’s formula (1925). The 
corrected mortality percentage of each extract was statistically calculated 
according to Finney (1971). From which the corresponding concentration 
probit lines (LC-p lines) were estimated in addition to determination of LC50 
,LC 90 and slope values of tested plant extract also estimated.  

 
RESULTS AND DISCUSSION 

 
 

Chemical Study: 
          Ginger powder which weighted 500gm gave 23.28gm of crude extract. 
When this extract analyzed by the GC/MS chromatogram showed thirteen 
peaks corresponding to thirteen compounds. These compounds were 
characterized by comparing their mass spectra with those of their analogous 
reported by NIST library. The obtained results were reported in Table (1).  
 
 

 
 
 
 
 
 
 
 
 

T1 تصغير 
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Bioassay Study: 
Efficiency of ginger extract against T. urticae: 

Data in Table (2) and Fig. (1&2) showed that cumulative mortality 
percent of both of adults and larvae increased with increasing the tested 
extract concentrations, and with increasing the exposure time. 

 
Table (2): Efficiency of ginger rhizomes extract against adults & larvae 

of T. urticae under laboratory conditions of 27 ± 1 C
0
 and 75 

± 2% RH. 
Treatment Conc. ( ppm) Mortality %at indicated 

day after treatment. 

 

LC50 

 

LC90 

 

Slope 

3  day 5 day 7day 

 

 

Adults 

1000 20 43.33 46.67  

 

1540 

 

 

10100 

 

 

1.57 

2000 43.33 50.00 60.00 

4000 36.67 60.00 70.00 

8000 46.67 66.67 83.33 

 

 

Larvae 

1000 20.00 50.00 53.33  

 

928 

 

 

5330 

 

 

1.68 

2000 26.67 63.33 76.67 

4000 43.33 80.00 83.33 

6000 56.67 86.67 90.00 

 
Regarding to adults, ginger extract showed cumulative mortality more 

than 20.00% at 3rd day post treatment at different concentrations. The 
cumulative mortality increased to range between 43.33- 66.67% and 46.67-
83.33% at 5th and 7th day post treatment, respectively at different 
concentrations. Also, data showed that ginger extract had a mild effect  
against adults of T. urticae with LC50 of 1540 ppm and LC90 of 10100 ppm. 

The larval stage showed more susceptibility than their adults to ginger 
extract using the same concentrations and exposure time. It showed mortality 
percentage of 90.00% at 7

th
 day of treatment with the higher concentration of 

6000 ppm. Also, it showed LC50 of 928 ppm and LC90 of 5330 ppm. 
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Fig.(1) : The cumulative mortality % of ginger extract against adults of T. 

urticae. 
 

         
 
Fig.(2) : The cumulative mortality % of ginger extract against larval 

stage of T. urticae. 
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لةةذل ةلال ت لةةيعلةل ذيةة لالفاعليةةالالويةيةةالللصةةلزلجلال ضد يةةنلبةة لال ض  ةةة لا و

لل ةضالهلالللطايذةل اصلز امللتضيال ذةلالةدذافيالالغا /لطي لال للا.ل
لةلل1للالصةةةةةةةاة للهةةةةةةةاللولةةةةةةة ،ل2لولةةةةةةةة لالصةةةةةةةي لالضدةةةةةةةاذ،ل1ضهةةةةةةةانلعلةةةةةةةذل ةةةةةةةا ذ
ل2ه هلضادىلع  لالذولع

ل. هذدال الا ل– ضا  ليالال لةملل-ال بةيالاللط يتيا.لقصملال يلياءل1
للصذ.ل-الدي ةل-ال قىل-لذ  لال وةثلال ذاعيال-.لل ه ل وةثلةقايالالض الا ل2
ل
ل

إيثانول ( )هكسان، أسيتون،و  الحصول على مستخلص الزنجبيل باستخدام المذيبات العضويةتم لل
كروماتوجرافيا ( وتم تحديد هوية المركبات المتطايرة المتواجدة به عن طريق استخدام تقنية 18181بنسبة ) 

. بعد ذلك، تم تقييم الفاعلية الحيوية لهذا مركبا   11الغاز/ طيف الكتلة وأسفر هذا التحليل عن تعريف 
% 02فقد اعطت نسب موت تراكمى اعلى من المستخلص ضد الأطوار البالغة وحوريات العنكبوت الأحمر، 

ة قد ارتفعت لتصل ما بين لجميع التركيزات المختبرة وذلك فى اليوم الثالث لاجراء التجربة وهذه النسب
ليوم الخامس و السابع على التوالى. وهذه النتائج تشير % عند ا 61,11- 42,45% و  44,45- 21,11

الى الفاعلية الحيوية المتوسطة لمستخلص الزنجبيل ضد الاطوار البالغة للعنكبوت الاحمر ذو البقعتين و التى 
. اما بالنسبة للحوريات فقد 1322ppmخلص التى وصلت ظهرت فى قيمة التركيز نصف المميت لهذا المست

اظهرت حساسية اكبر من الاطوار البالغة لهذا المستخلص عند نفس التركيزات المختبرة و الفترات الزمنية بعد 
% عند اعلى تركيز مستخدم فى اليوم السابع  72اكمى المعاملة . ولقد اعطى هذا المستخلص نسبة موت تر

 .ppm 706نصف مميت للحوريات عند  ايضا اظهر تركيز
 

 

لقامل لو يملال وث 

 
 
 
 
 

لدال الاللضصةذةل– ليالال ذاعاللع  لال  يعلع  لالولي لغاضمأ. ل/ل
لاللضصةذةللدال ال–ال لةم لياللع  لالذؤة للول لصلامأ. ل/ل


