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Abstract: Asia is the hub of aquaculture; around 80% of the world’s sea food production comes 
from this industry. Aquaculture is gaining significant momentum in several parts of India. India is 
one of the leading countries of aquaculture practicing mainly shrimp. The biggest problem faced 
by the aquaculture industry worldwide diseases caused by various biological and non-biological 
agents. Among the groups of microorganisms that cause serious losses in shrimp culture, are 
bacteria because of the devasting economic effects they have on affected forms The medicinal 
plant rich in secondary plant products are termed as medicinal or officinal plants many 
phytomedicines exert their beneficial effects through the additive or synergistic action of several 
chemical compounds acting a single or multiple target sites. Hence an attempt has been made to 
analyse the bioactive compound from Zingiber officinalis by GC-MS and to test the antivibrio 
activity. The study revealed that in the GC-MS analysis based on active principle, Molecular 
Weight, Concentration, Molecular Formula, Retention Time, five compounds have been isolated 
the compounds which include 3 ethyl 3 methyl heptanes, Undecane, Dibuytyl phthalate, Indole3 
(diethyl amino) methyl and 9-Octadecanamide (Z). The antivibrio activity study revealed the 
petroleum ether and ethanol were considered as the good solvent and these extracts showed the 
maximum zone of inhibition. The maximum zone of inhibition was observed in V. 
parahaemolyticus (15.2±0.1mm) followed by V. cholerae (12.1±0.1 mm). 
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Introduction 
Aquaculture is gaining significant importance in several parts of India. Apart from feed, the 
physico chemical parameters such as salinity, pH, dissolved oxygen, turbidity, CO2 and water 
temperature of the cultures pond directly or indirectly affect the life activities and growth of 
shrimps. The water quality management and daily water exchange improve the shrimp 
production. Changes in the equilibrium such as deterioration in the water quality can result in 
shrimp becoming “stressed” and vulnerable to disease. Depending on the nature of the disease 
may cause mass mortality of the affected population in a short time and produce reduced growth 
make the culture shrimp unsuitable for human consumption. 

The biggest problem faced by the aquaculture industry worldwide diseases caused by various 
biological and non-biological agents. Among the groups of microorganisms that cause serious 
losses in shrimp culture, the best known are bacteria because of the devasting economic effects 
they have in affected shrimps.  

A large number of shrimp hatcheries (over 280) along the coastline of our country involved in 
shrimp seed production often suffer setbacks due to luminescent bacterial disease and suffer 
enormous economic losses. V. parahaemolyticus, V. alginolyticus and V. vulnificus are also known 
to cause seafood borne infection such as septicaemia and wound infections. V. vulnificus has been 
reported to be responsible for 95% of seafood related death. V. harveyi a gram-negative luminous 
bacterium, is one of the important etiologic agents of mass mortalities of Peaneus monodon larval 
rearing systems. Among the V. harveyi isolates have both virulent and non virulent types and 
exhibits a great deal of molecular and genetic variation. Luminescent V. harveyi appears to release 
exotoxins and may cause 80 to 100% mortality in P. monodon hatcheries. 

  In recent years, herbal plants supplements have been developed as an innovation and could 
provide a reliable long term answer for the industry facing the antibiotics ban. The medicinal 
herbs contain physiologically active principle that over the years exploited in traditional medicine 
for the treatment of various ailments as they have anti-microbial properties. Antimicrobial 
properties of herbs have been documented in ancient literature and the interest continues of the 
present. The medicinal plant rich in secondary plant products exert their beneficial effects through 
the additive or synergistic action of several chemical compounds acting a single or multiple target 
sites.  

These secondary metabolites with medicinal value include alkaloids, flavonoids, tannins, 
glycoside, resins, volatile oils, gums, and phenolic compounds. These compounds of the plant 
drugs are commonly more concentrated in storage organs like root, seeds, bark and leaves.  

There is a continuous and urgent need to discover new antimicrobial compounds with diverse 
chemical structures and novel mechanisms of action against the new and re-emerging infectious 
diseases. Therefore, researchers are increasingly turning their attention to folk medicine, looking 
for new leads to develop better drugs against microbial infections. The increasing failure of 
chemotherapeutics and antibiotic resistance exhibited by pathogenic microbial infectious agents 
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has led to develop better drugs by screening of several medicinal plants for their potential 
antimicrobial activity. 

Hence an attempt was made to screen the bioactive compounds present in Zingiber officinalis by 
Gas Chromatography Mass spectrum (GC-MS) analysis and to check in vitro antagonistic activity 
against Vibrio sp isolated from diseased Penaeus monodon (Fab). 

Materials and Methods 
The edible part of plant species namely Zingiber officinalis were purchased from retail shop. The 
samples were carefully stored for present study. The bioactive compounds were extracted by 
using the methodology of Park et al., (2008). About one gram of sterilized plants part were 
ground in mortar and pestle with 10ml aqueous and organic solvent C (Ethanol, Ethyl acetate) it 
was filtered and the supernatant was stored for antivibrio screening. The GC-MS analysis was 
performed at Indian Institute of Crop Production technology (IICPT) Thanjavur, following the 
methodology of Ivanova et al., (2002). 20gms powdered plant material was soaked in 50ml of 
absolute alcohol overnight and then filtered through what man filter paper No.41 along with 2gm 
sodium sulphate to remove the sediments and traces of water in the filtrate. Before filtering the 
filter paper along with sodium sulphate was wetted with absolute alcohol. The filtrate was 
concentrated by bubbling nitrogen gas into the solution and reduced the volume to 1ml. The 
extract contains both polar and non-polar phytocomponents of the plant material used. The GC-
MS analysis was carried out using a Clarus 500 Perkin Elmer (Auto system XL) Gas 
chromatography equipped and coupled to a mass detector Turbo mass gold- Perkin Elmer 
Turbomass 5.1 spectrometer with an Elite – 1 (100%) Dimethyl poly siloxane (30mx 
0.25mm1Dx1µm) capillary column. The instrument was set to an initial temperature for 2 mins. 
At the end of this period the oven temperature was increased upto 280°C at the rate an increase of 
5°C/min and maintained for 9 minutes. Injection port temperature was ensured as 250°C and 
Helium flow rate as one ml/min. the ionization voltage was 70eV. The samples were injected in 
split mode as 10:1. Mass spectral scan range was set at 45-450 (m/z) using computer searches on 
a NIST ver2.1 MS data library and comparing the spectrum obtained through GC-MS compounds 
present in the plants sample were identified. Vibrio species were isolated from diseased Penaeus 
monodon (Fab) and the species were characterized (Chandrakala and Ayyavoo, 2006).The 
antivibrio activity was performed by Agar-well diffusion method. The antibacterial activity of the 
edible part of plants were tested against the selected Vibrio species namely V. meditterranei, V. 
ordalli.  The nutrient agar plates were prepared. After solidification using a sterile cotton swabs 
fresh bacterial culture with 10-4cfu/ml (<4hours old) population count was spread over the plate 
by spread plate technique. Three well of 5mm size made in the agar plates with the help of sterile 
cork borer. The wells were loaded with 200µl of solvent extract (Ethanol, Ethyl acetate, Distilled 
water) of these plant leaf extract. All the plates were incubated at 37°C for 24 hours. After 
incubation the plates were observed for formation of clear inhibition, zone around the well 
indicated the presence of antibacterial activity. The zone of inhibition was calculated by 
measuring the diameter of the inhibition zone around the well. 



Gas Chromatography Mass Spectrum Analysis (GCMS) ……..     43 

INDIAN JOURNAL OF APPLIED MICROBIOLOGY                                      Vol. 18 No. 2 July- Dec. 2015 

Results 
The present study on the separation of bioactive compounds and anti vibrio activity of Zingiber 
officinalis showed the following result. The GC-MS study revealed the following observation of 
the compounds. The compounds present in the ethanolic extract of Zingiber officinalis were 
identified by GC-MS analysis presented in Fig 1. The active principle’s Molecular Weight (MW) 
Concentration (%) Molecular Formula (MF) and Retention Time (RT) are presented in Table 1. 
Five compounds were identified. The prevailing compounds are 3-ethyl 3-methyl heptanes 
(48.87%), undecane (22.01%), Dibuytyl phthalate (0.96%) indole3 (diethyl amino) methyl 
(1.27%) and 9-Octadecanamide (Z) (12.74%). The antivibrio activity revealed that the n-butyl 
extract showed the maximum zone of inhibition in V. alginolyticus (12.1±0.1mm) was followed 
by V. harveyi (NL and L) 10.1±0.1 and 10.0±0.2mm respectively. The ethanol and petroleum ether 
extract showed 15.2±0.1mm against V. parahaemolyticus, 12.1±0.1mm against V. cholerae and 
showed a zone of inhibition of 10.1±0.1mm against V. ordalli and 7.2±0.2mm against                   
V. meditteranei respectively. Thus the study revealed that petroleum ether and ethanol were 
considered as the good solvent and these extract showed the maximum zone of inhibition. The 
maximum zone of inhibition was seen against V. parahaemolyticus (15.2 ± 0.1mm). 

Table: 1 Component identified in Zingiber officinalis (GC-MS) study 

RT Name of the compound Molecular Formula MW Peak Area % 

2.65 3-Ethyl-3-methylheptane C10H22 142 48.87 

3.02 Undecane C11H24 156 22.01 

16.08 Dibutyl phthalate C16H22O4 202 0.96 

23.69 Indole,3-((diethylamino)methyl)- C13H18N2 366 1.27 

28.04 9-0ctadecenamide, (Z)- C18H35NO 281 12.74 

Fig: 1GC-MS Chromotogram of Zingiber officinalis 
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Table: 2 Zone of inhibition against various extract 

Extract Zone of inhibition – Vibrio spp. 

V.harve
yi (L) 

V.harve
yi (NL) 

V.algino
lyticus 

V.mimic
us 

V.chole
rae 

V.parah
aemolyt

icus 

V.medtitt
eranei 

V.ordalli 

n-butyl alcohol 10.1±0.1 10.1±0.2 12.1±0.1 10±0.1 NT NT NT NT 

Chloroform 5.2±0.1 7.1±0.1 NT NT NT NT NT NT 

Petroleum ether NT NT 10.1±0.1 5±0.1 12.1±0.1 15.2±0.1 NT NT 

Ethanol NT NT NT NT 12.1±0.1 15.1±0.1 7.1±0.1 5.1±0.1 

Ethyl acetate NT NT NT NT NT NT 7.2±0.2 10.1±0.1 

Positive control 
(Ciprofloxacin) 

17.2±0.1 18.2±0.1 17.0±0.1 15±0.5 16.1±0.1 20.1±0.1 20.2±0.2 16.1±0.1 

Negative 
control 

NT NT NT NT NT NT NT NT 

Discussion 
Medicinal plants and spices are one of the most commonly used natural antimicrobial agents in 
foods and have been used traditionally for thousands of years for controlling common health 
complications. The antimicrobial potency of plants is believed to be due to tannins saponins, 
phenolic compounds, essential oils and flavonoids (Aboaba et al., 2001). Karuppiah and Rajaram, 
(2012) reported there was wide body of scientific evidence to show that garlic and ginger has 
great potential in the treatment of many microbial diseases and also reported that the plants have 
an extraordinary potential in the yield of biologically active materials which could be valuable in 
the treatment of many microbial diseases. Anjana Sharma and Virendrakumar Patel, (2009) 
performed the experiment on the medicinal plants commonly used by tribes of the Mandladindori 
region and they were screened for in vitro vibriocidal activity against standard strains of Vibrio 
cholerae, V. parahaemolyticus and 12 multidrug resistance isolates of Vibrio cholerae non-01.  

Dwivedi, (2007) studied the methanol extract of Psidium guajava and Terminalia arjuna showed 
pronounced activity against all the tested gram positive and gram negative microorganisms except 
Pseudomonas aeruginosa Perumalsamy et al., (1998) showed significant antibacterial activity of 
aqueous extracts of Terminalia arjuna bark against Escherichia coli, Klebsiella aerogenes, 
Proteus vulgaris and Pseudomonas aeruginosa. Parekh et al., (2005) reported that aqueous 
extract of Euphorbia hirta was inactive against both the Bacillus subtilis and S. epidermis and also 
suggested that the aqueous extracts of Cynodon dactylon, Ficus benghalensis and Tecomella 
undulate were inactive against Bacillus subtilis, Staphylococcus epidermidis, Pseudomonas, 
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Pseudo alcalignes, Proteus vulgaris and Salmonella typhimurium. Nair et al., (2005) reported that 
the antibacterial activity of S. emarginatus leaf extract both solvents (Aqueous and methanolic) 
against P. testosterone,     K. pneumoniae, M. flavus, P. morganii, B. subtilis and S. epidermidis 
the methanolic extract showed considerably more activity than the aqueous extract. Singh et al., 
(2008) reported the presence of antibacterial principles in the bark of Terminalia arjuna with 
arjunetin particularly exhibiting selectively higher activity against S. epidermidis. Devi et al., 
(2001) evaluated the effect of methanolic extract of T. arjuna on diclofenac sodium induced 
gastric ulcer in experimental rats and concluded the extracts of Terminalia arjuna act as 
gastroprotective agent due to its free radical scavenging activity and cytoprotective nature. 
Studies have shown that bark of Terminalia arjuna contains glycosides, flavonoids, tannins and 
minerals. Lin et al., (2002) reported that the methanolic extracts of P. Guajava (Leaves) was the 
only agent showing significant inhibitory (and antidiarrheal) activities against the growths of 
Salmonella and Shigella species and two isolates of enteropathogenic E. coli.  
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