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Abstract: The top shells Trochus niloticus are found abundantly along the Gulf of Mannar Coastal region of
Thoothukudi.  Being archeogastropod Trochus niloticus showed primitive feeding habits such as browsing
and grazing of algae. The present study revealed various digestive enzymes and the micro flora of the gut of
Trochus niloticus. In the foregut of Trochus niloticus the carbohydrases like amylase, maltase and invertase
were predominant. It showed a very low activity of the enzyme protease. Enzyme lipase was not at all recorded
in the foregut. In the midgut, when the enzyme activities were considered the protease and lipase were more
active. Whereas carbohydrase was feeble, Except a very weak amylase activity, other enzymes were believed
to be completely absent in the hindgut region. It was concluded that the gut microflora could not only help
enzymes to function normally but also help in digestion in the absence of digestive enzymes.
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INTRODUCTION digestive tract of some gastropods and their role of

The coral reef of Gulf of Mannar has numerous enzymes that can be helpful in the digestion of non
molluscan species with the domainance of gastropods digestible  food  materials. There is no work on the
than any other animal phylum. Trochus the top snails are analysis of digestive enzymes and gut microflora of
outstanding  cleaners that are found on reef flats of Gulf Trochus from Gulf of Mannar. Hence the present study
of Mannar. Trochus is a herbivore [1] and non selective has been carried out to analyse the digestive enzymes and
grazers [2]. They can readily adapt to seasonally changing microbial flora of alimentary canal of the top snail Trochus
food availability where  their  preferred  food  items  are nilolicus.
not available. The digestive enzymes and the extracellular
enzymes of the associated microbes inside the tract of MATERIALS AND METHODS
alimentary  c anal play an important role in the digestion
of food in Trochus. It was presumed that the alimentary Specimens of top shell were collected during low
tract is a major site of interaction between an animal’s tides  from  the Gulf of Mannar reef flats of Tuticorin
ecosystem and its physiology. It may be intermittently or costal region with the help  of  SCUBA  divers,  brought
permanently populated by micro-organisms from its to the laboratory and  maintained  for  further  analysis.
environment that could be beneficial or pathogenic in For qualitative analysis of the enzymes, the animals were
their influence. Sreeenivasan [3], Kanagasabai [4], removed by breaking the shells and the gut was dissected
Vellammal [5] and Thilaga [6] studied the microflora of and divided into 3 sections viz.

symbiotic  gut  micro-organisms  in  the   origin  of
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C The foregut, comprising buccal complex and
oesophagus including salivary glands.

C The midgut, comprising the stomach and
hepatopancreas and

C The hindgut comprising the intestine and rectum.

Extracts were prepared by homogenizing weighed
quantity of tissues with distilled water. The ground
mixture  was centrifuged at 3000 rpm for 15 minutes and
the supernatant was taken for further investigations and
the analyses of various enzymes were done by following
the procedure of Jayaraman [7].

For the study of gut microflora of Trochus niloticus
alive specimens were brought to the laboratory in sterile
polythene bags. The specimens were washed with sterile
50% sea water to remove the adhering particles. The
animal was dissected aseptically after removing the shell.
The alimentary tract of the animal was divided into 3
regions viz. foregut, midgut and hindgut. One gram of
each gut region was homogenized with 50% sterile sea
water. It was then transferred into 99ml of 50% sterile sea
water blank. Serial dilutions of 10G , 10G , 10G , 10G  and2  3  4  5

10G  were made using 9 ml of 50% sterile sea water blanks.6

Pour plate technique was employed by using Zobell’s
marine agar medium, Starch agar medium, ‘Tween 80’ agar
medium and Casein agar medium to enumerate the total
viable heterotrophic, amyloytic, lipolytic and proteolytic
bacterial populations respectively. The plates were
incubated  at  room temperature of 28-30°C in triplicate.
The  representative  cultures were collected randomly
from all incubated plates. The pure strains were isolated
from the streaked culture and stored in nutrient agar
slants. 24 hours old cultures were used for various tests.

RESULTS

The  result of the tests carried out to record the
nature and the activity of enzymes present in the
digestive tract of T.niloticus are given in Tables (1-3).

In the foregut of Trochus niloticus the
carbohydrases like amylase, maltase and invertase were
predominant. It showed a very low activity of the enzyme
protease. Enzyme lipase was not at all recorded in the
foregut. In the midgut, when the enzyme activities were
considered the protease and lipase were more active.
Whereas carbohydrase was feeble, Except a very weak
amylase activity, other enzymes were believed to be
completely absent in the hindgut region (Table 1).

Table 1: Digestive enzymes of the extract different regions of the
alimentary tract of Trochus niloticus

Regions of alimentary canal
-----------------------------------------------------------------

Enzymes Fore gut Mid gut Hind gut

I. Carbohydrases
1. Amylase +++ ++ +
2. Maltase +++ ++ -
3. Invertase ++ + -
II. Protease + +++ -
III. Lipase - +++ -

Table 2: Bacterial counts (%) in different regions of alimentary canal

Regions of alimentary canal
---------------------------------------------------------------------

Bacterial Type Fore gut Mid gut Hind gut

Amylolytic 3 (50%) 2(33.3%) 1 (16.6%)
Caaseinolytic 1 (12.5) 1 (12.5) 6. (75.0)
Lipolytic 1 (14.27) 1 (14.27) 5 (71.42)

Table 3: Incidence of total heterotropic bacterial counts (THB, cfu/g) of
various parts of the alimentary tract of T.nicoticus

Source Bacterial counts (cfu/g)

Fore gut 5.6 x 106

Mid gut 5.2 x 109

Hind gut 6.3 x 103

In the present study various bacterial population
found in the alimentary tract of T.niloticus are given in
Table 3. The total heterotrophic bacterial load (THB)
recorded in the present study from the alimentary tract
showed a minimum of 5.2 x 10  in the midgut and the6

maximum of 6.3 x 10  at the hindgut. The amylolytic3

bacterial forms ranged from 16.6% in the hindgut to 50%
in the foregut, the caseinolytic bacterial flora varies
between 12.5% in the foregut and midgut and 75.0% in the
hindgut. The lipid degrading species forms a minimum of
14.27% of the foregut and midgut and a maximum of
71.42% in the hindgut (Table 2).

DISCUSSION

The present study showed that the digestion of food
material started in the foregut itself in the herbivorous
snail T. niloticus. Galli and Giese[8] reported strong
amylolytic activity in the fore gut of Tegula funerbralis.
In the present study Trochus niloticus also showed
strong activity of corbohydrases in the foregut.

The dominance of carbohydrases in the foregut
region of the experimental animal revealed that the foregut
region is considered to be the site of carbohydrate
digestion and the study animal is a herbivore as reported
in Melania crenulate and in Clypeomers sp. [9].



World J. Fish & Marine Sci., 2 (6): 495-498, 2010

497

The midgut with digestive gland act as foremost Research centre of Advanced Zoology and
producers   of    digestive    enzymes    in    T.   niloticus. Biotechnology V.O.C. College, Thoothukudi for their
The activities of lipase and protease were high in the support and encouragement.
midgut and the carbohydrase was feeble. This shows that
the midgut is the active site of digestion. Except a weak REFERENCES
amylase  activity  other  enzymes were totally absent in
the hindgut. The probable reason for lesser enzyme 1. Hahn, K.O., 1989. Culture of tropical top shell
activity in the hindgut could be due to the fact that the Trochus niloticus. In: K.O. Hahn, (eds). Hand book
hindgut is considered to be the limited digestive function of culture of abalone and other marine gastropods
and the site of absorption as reported by Fretter [10] CRC Press, Florida, pp: 301-315.
Vellammal [5] and Thilaga [6]. In the present study 2. Thapanand, T. and S. Chunhabundit, 1995. Feeding
bacterial  count  was declining from hindgut to foregut habits of top shell Trochus maculates (Linnaeus). J.
and midgut. Of all the regions, hindgut harbours the Thai Aquat Sci., 1(2): 185-193.
maximum bacterial load. 3. Sreenivasan, P.V., 1985. Studies on Potamidid snail

Payne et al. [11] concluded that the low bacterial Cerethidea (Cerithideopsilla) Cingulata (Gemlin,
counts in and around the digestive gland was due to the 1970) (Mollusca: Mesogastropoda) Ph.D., Thesis
ingestion of bacteria by phagocytes. Hence low bacterial Annamalai University, pp: 236.
load recorded in the midgut of T. niloticus in the present 4. Kanagasabai, R., 1985. Studies on some neritids
study is also justifiable. This declining trend was reported (Mollusca: Archaeogastropoda) from the Vellar -
by   Kanagasabai   [4]   from  five  nertids.  Petchimuthu Coleroon estuarine complex, Southeast coast of
[12] in Bursa spinosa, Vellammal [5] in Bullia vihata, Raja India. Ph.D. Thesis, Annamalai University.
Kumar [13] in Rapana rapiformis and Thilaga [6] in 5. Velammal, A.B. Aiyamperumal and V.K. Venukopal,
Babylonia spirata. 1994.  Incidence  of Vibrio cholerae in Muttom

By and large, the number of bacteria the rate of Coastal Waters, southwest coast of India,
enzyme activity of the various parts of the gut could be Mahasagar, 29(2): 117-124.
seem  to be inversely proportional to each other, if 6. Thilaga, R.D., 2005. Studies on some Ecological
bacteria become complementary in function and help in aspects of Babylonia spirata (Linn) along the
digestion  of  food.  Hence  the maximum bacterial load Tuticorin  Coast,  Ph.D.  Thesis,   M.S.  University,
was noticed in the hindgut. Midgut plays an important pp: 224.
role in the digestion of remaining food material, if at all 7. Jayaraman, J., 1992. Laboratory Manual in Bio-
available by producing suitable enzyme for digestion. chemistry Widely Eastern Ltd, New Delhi.

The gut microflora not only play  an  important  role 8. Galli, D.R. and A.C. Giese, 1959. Carbohydrate
in  nutrition,  but are also of high ecological significance digestion in a herbivorous snai, Tegula funebralis J.
in detritus  ecosystems  for nutrient enrichment [14]. Exp. Zool., 140: 415-440.
Bacterial  flora in the intestinal tract do exist performing 9. Manmadha  Rao,  L., 1997. Studies on some aspects
the function of degradation of detritus matter for nutrition of biology of a littoral snai Clypeomorus species
allowing the animal enzymes to take care of the digestive (Gastropoda: Couthiidae) of Waltavi Coast. Ph.D.
process [15]. Further Payne et al. [11] reported wherever Thesis andhra University, India, pp: 128.
the enzyme production is minimum or nil the enzymes 10. Fretter, V., 1937. The structure and function of
released by the gut microflora would be of much helpful alimentary canal of some species of polyplacophora
in digestion. (Mollusca) Trans. Roy. Soc. Edinb., 59: 119-169.

The present study concludes that the gut microflora 11. Payne, D.W., N.A. Thorpe and E.M. Donaldson,
could not only help enzymes to function normally but also 1972.  Cellulolytic  activity  and  study  of the
help in digestion in the absence of digestive enzymes. bacterial population in the digestive tract of

ACKNOWLEDGEMENT Lond., 40: 147-160.

The authors express their immense gratitude to the of Bursa spinosa (Lamarck) (Bursidae:
Director  of  Advanced   Zoology   and  Biotechnology, Mesogastopoda: Mollusca) Ph.D. Thesis. M.K.
St. Mary’s College, Thoothukudi and the Director of University, S. India.

Scrobicularia plana (Decosta). Proc. Malac. Soc.

12. Petchimuthu, S.M., 1985. Studies on digestive system



World J. Fish & Marine Sci., 2 (6): 495-498, 2010

498

13. Rajakumar, T., 1995. Studies on Rapana rapiformis 14. Soedigdo, R. Lie Sien, Nio Saekeni, Adiwinarta and
(Born) (Mollusca: Gastropoda: Muricidae: Rapanidae) R.C. Barnelt, 1970.
from the Parangeipettai Coastal Waters, India. Ph.D. 15. Ozaki, H., 1972. Fish physiology. V. Midorishobo.
Thesis. Annamalai University, pp: 165. Tokyo, pp: 493.


