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Abstract: Ink gland extracts prepared from the cuttlefish Sepia officinalis and Indian squid Loligo 
duvauceli using the solvents ethanol, methanol, butanol, chloroform, acetone and ethyl acetate 
were studied for their antibacterial activity against seven bacterial species  (Staphylococcus 
aureus , E. coli, Klebsiella pneumoniae, Pseudomonas aeruginosa, Salmonella typhi , Shigella 
flexineri , Proteus vulgaris) by performing agar well diffusion method and Minimum inhibitory 
concentration against the control. Maximum activity was observed for the chloroform extract of 
Loligo duvauceli against Salmonella typhi and Shigella flexineri with a zone measuring of up to 
20mm and the chloroform extract of Sepia officinalis against the same showed a zone measuring 
18mm and 20 mm respectively. The crude ink and the supernatant from ink were studied for its 
protein content and the protein was identified. The ink was thus found to contain a potent 
antibacterial compound which can be used as a therapeutic agent. 
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Introduction: 
The cuttlefish Sepia officinalis and the Indian squid Loligo duvauceli belong to the class 
Cephalopoda. They are marine invertebrates and they are essentially known for the production of 
the ink for their self defense and to protect their eggs and embryos and also bioluminescent 
properties. Various studies so far have shown the ink is found to be antibacterial due to the 
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presence of a protein, many other studies have shown the antibacterial activity against extracts 
prepared from the accessory nidamental gland , the cuttlefish bone and the body tissues of 
Cephalopods. Apart from antibacterial activity the Cephalopods have antifungal, antiviral and 
antitumour activity which has been proved.  

The Cephalopod ink is the chemical secretion that is produced and released by the ink the sac. 
The ink is manufactured by the mature cell in the ink gland and it is released into the ink sac at its 
maturity. It is found to contain an antioxidant in it which prevents the oxidation of the ink when 
released in the sea water. This ink has been used since ancient times in Rome and Greece to treat 
baldness and kidney stones, also it is used to treat the hormonal imbalances in women in 
homeopathy, and it is still used as a food preservative on meat to increase the shelf life in Japan. 

In this study the sample are collected from the North Chennai coast, Kasimedu and it is tested for 
its antibacterial activity by the solvent extracts preparation from methanol, ethanol, chloroform, 
acetone, butanol and ethyl acetate from the Cephalopods, cuttlefish Sepia officinalis and the 
Indian squid Loligo duvauceli. 

Materials and Methods 

Sample collection and processing 
Fresh Cephalopods were collected from the fishermen of Kasimedu – North Chennai and was 
maintained at 4˚C while transported to the laboratory. On reaching the laboratory it was washed in 
tap water and then in sterile water, it was then postero ventrally dissected to obtain the ink gland 
and the ink was gently squeezed into sterile brown containers and stored at 4˚C. 

Solvent Extract Preparation 
The crude ink sample and the solvents were mixed in a ratio of 1:3, 10 ml of the ink was taken 
and it was mixed with 30 ml of the solvent such as methanol, ethanol, chloroform, acetone, 
butanol and ethyl acetate. This was incubated at 4˚ c for 7 days and then it was centrifuged at 
15000 rpm for 30minutes the supernatant was obtained it was vacuum evaporated at 40˚C in a 
Rotary evaporator. The same was done for the crude ink sample to obtain the supernatant of the 
ink. The dried powder was resuspended in the solvents and used for testing. 

Inoculum preparation 
In sterile 2ml of the nutrient broth the bacterial cultures (Staphylococcus aureus, E. coli, 
Klebsiella pneumoniae, Pseudomonas aeruginosa, Salmonella typhi, Shigella flexineri, Proteus 
vulgaris) were inoculated and incubated at 37˚C for 2 hr. the turbidity was checked with Mc 
Farland standard then used for antibacterial assay. 

Antibacterial Assay using Agar well diffusion method 
Using sterile cotton swabs a lawn culture was made on the Muller Hinton Agar plates (MHA Hi-
media). 6mm wells were made using sterile well puncture by maintaining aseptic conditions the 
solvent extract was loaded in the wells along with the solvent as a control. The plates were 
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incubated at 37˚C for 24hrs. The zone of inhibition was inhibition was measured in millimeter and 
the results were tabulated. 

Minimum Inhibitory Concentration 
To perform the MIC 2ml of the Mueller Hinton broth was taken in 6 test tubes and 2ml of the 
solvent extract of chloroform was taken in first tube, this was serially diluted by transferring 2ml 
from the first tube. The sixth tube remained as a control. To all the tubes 10µl of the bacterial 
suspension was added and incubated at 37˚C for 24 hrs. After 24 hrs the turbidity was measured 
in terms of OD using spectrophotometer and the results were tabulated. 

Mass Spectrometry  
To identify the proteins the crude ink and the supernatant obtained from the sample was studied 
for the protein content by mass spectrum analysis. 

Result and Discussion 
The present study showed that the chloroform extract and butanol extract of the cuttlefish ink 
Sepia officinalis and the Indian squid Loligo duvauceli showed a maximum activity against the 
bacterial species.  The bacterial culture used was S. aureus, E. coli, K. pneumoniae,                     
P. aeruginosa, Proteus vulgaris, Sh. flexineri, S. typhi.   The supernatant prepared from the crude 
ink sample showed zone of inhibition against all the bacterial culture used. 

The maximum zone of inhibition was observed from the Loligo and Sepia ink extract prepared 
from chloroform against S. typhi. It showed a zone of inhibition of 20mm. A similar range of 
inhibition was observed against Shigella flexineri of the solvent extracts from Loligo duvauceli 
and Sepia officinalis. The results are recorded in table 1 and table 2. 

Table 1. Antibacterial activity of the solvent extract of the Ink of Loligo duvauceli against  the test 

organisms 

Test organism supernatant Chloroform extract Butanol extract 

S. aureus 4mm - 11mm 

E. coli 8mm 12mm 15mm 

K. pneumoniae 8mm 9mm 13mm 

P. aeruginosa 12mm 9mm 9mm 

Proteus vulgaris 11mm 12mm 16mm 

Sh. flexineri 9mm 20mm 15mm 

S. typhi 11mm 20mm 19mm 
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Table 2.Antibacterial activity of the solvent extract of the Ink of Sepia officinalis against the test organisms      
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Test organism supernatant Chloroform extract Butanol extract 

S. aureus 6mm 17mm 12mm 

E. coli 9mm 14mm 12mm 

K. pneumoniae 7mm 14mm 10mm 

P. aeroginosa 6mm 16mm 12mm 

Proteus vulgaris 6mm 13mm 13mm 

Sh. flexineri 5mm 18mm 15mm 

S. typhi 6mm 20mm 17mm 
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The minimum inhibitory concentration was formed to be in the dilution 10-1 as it contained more 
of the solvent extract and the following tubes were found to be of decreasing concentrations. The 
results obtained after reading the turbidity in UV-vis spectrophotometer are tabulated in Table 3 

and Table 4. 

Table 3: MIC of the crude extract of Chloroform of Loligo duvauceli 

Test organism Tube1 Tube 2 Tube 3 Tube 4 Tube 5 control 

S. aureus 0.2 0.34 0.48 0.77 1 0 

E. coli 0.23 0.44 0.57 0.6 0.99 0 

Klebseilla 0.19 0.42 0.67 0.7 0.9 0 

Pseudomonas 0.25 0.34 0.82 0.9 1 0 

Proteus 0.2 0.35 0.45 0.83 0.98 0 

Shigella 0.28 0.45 0.59 0.71 0.95 0 

S. typhi 0.24 0.31 0.42 0.73 0.98 0 

Table 4: MIC of the crude extract of Chloroform of Sepia officinalis 

Test organism Tube1 Tube 2 Tube 3 Tube 4 Tube 5 Control 

S. aureus 0.2 0.38 0.41 0.79 0.93 0 

E. coli 0.21 0.34 0.5 0.68 0.81 0 

Klebseilla 0.19 0.41 0.56 0.75 0.9 0 

Pseudomonas 0.25 0.32 0.65 0.77 1 0 

Proteus 0.26 0.31 0.56 0.87 0.92 0 

Shigella 0.25 0.40 0.59 0.73 0.94 0 

S. typhi 0.24 0.38 0.45 0.79 0.99 0 

In the earlier works done so far the samples are collected from places such as Andamans, Palk 
Strait, Alleppey, Cuddalore landing center, Parangipettai coast. In this work the samples are 
collected from the North Chennai coast – Kasimedu.  Both Gram positive and Gram negative 
showed zone of inhibition towards the ink extracts prepared from the cuttlefish Sepia officinalis 
and the India Squid Loligo duvauceli  as tabulated in Table 1 and Table 2. In the present work the 
activity being tested against enteric bacteria, the ink extract has shown the maximum activity of 
20mm for Salmonella typhi which has not been documented any of the studies in the past.  

Cephalopods resources such as the ink showed a potent activity against the bacterial species it can 
be used as an efficient topical ointment over the wound infections and burns and further 
processing of the ink as an oral dose for the intestinal disorders against Salmonella typhi and 
Shigella flexineri in the future. 
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Conclusion 
Hence the present study shows that the solvent extracts of chloroform and butanol has a 
maximum activity against the bacterial species and it can be used as potent antibacterial agent in 
the field of medicine and it requires a further processing to bring it forward as a topical 
application or oral dose. 
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