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ABSTRACT 

Bioefficency of extract from coriander in the detoxification due to mercury chloride intoxication in the 

protein content in gills tissues of fresh water bivalve, Lamellidens marginallis has been studied.The effect 

of HgCl2  and bioefficency of extract of coriander were  studied under three groups. Group A bivalves was 

maintained as control, Group B was exposed to chronic cocentration of 96 hours ( LC 50/10 doses of HgCl2  

,0.169 ppm) for 12 days, while group C bivalves  were exposed to respective chronic concentrations of 

heavy metals with 5 ml/lit extract of coriandrum sativum L. Protein content from gills of control and 

experimental bivalves from different group were estimated after 4, 8, 12 days. After 12 days mercuric 

chloride treated bivalves were allowed to recover in normal water with and without extract of coriander 

upto 24 days and protein content was estimated. Total protein was estimated by Lowry et al method 

(1951). Protein content was found to be more with gills tissues exposed to extract with HgCl2 as 

compared to those exposed in without extract. Bivalves showed fast recovery with extract of coriandrum 

sativum in comparison to normal water recovery. 
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INTRODUCTION  

In agricultural practice and Industrial revolution is taking place in today’s world to fulfil the needs of food 

the rising population. The increase demand of synthetic chemicals such as pesticides, fertilizers, biocides 

and many industrial by products are increasing as population is increasing and creating pollution 

problems. Therefore freshwater organisms are affected by anthropogenic activities.It causes a reduction in 

the quality of the aquatic environment that results in impaired level of dissolved oxygen (DO), pH, 

temperature, biological oxygen demand, and chemical oxygen demand (Robert, 2001). Due to this 

activities aquatic life is always under stress (Kaplan et al., 2011; Turja et al., 2013).  

Mercury is a naturally occurring metal. It is the only metal on earth which is liquid at room temperatures. 

Metallic mercury is the pure form of mercury. It is a shiny, silverwhite, odorless liquid, much heavier 

than water. Metallic mercury is used in oral thermometers, barometers, sphygmomanometers (devices 

used to test blood pressure), wall thermostats for heating and cooling, fluorescent light bulbs/tubes, some 

batteries, electric light switches, some indoor gas meter regulator.It is one of most dangerous non 

essential heavy metal. It exists in environment in varieties of forms with different toxicity (Clarkson and 

Magos, 2006).  Levels of mercury in bivalve molluscs are not likely to pose a risk to the health of 

consumers (Jozef Szkoda,2015). 

Heavy or toxic metals are trace metals with a density at least five times that of water. As such, they are 

stable elements meaning they can not be metabolized by the body and bio-accumulate, usually react with 

proteins and interfere physiological activities and thus increases the risk of life in various ways. They are 

difficult to remove from body. Heavy metals have high biological activity and have a tendency to 

accumulate in organism, Making adverse effects possible at very low levels of expossure. Chelation 

therapy involves injecting a type of medication called a chelator or chelating agent. Some common 
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chelators include ethylenediaminetetraacetic acid (EDTA), dimercaptosuccinic acid, and dimercaprol. 

Chelators work by binding to metals in the bloodstream. Once they’re injected into the bloodstream, they 

circulate through the blood, binding to metals. In this way, chelators collect all the heavy metals into a 

compound that’s filtered through the kidneys and released in urine. 

 Coriandrum sativum L. (Coriander), belonging to family Umbelliferae, is a herb that is widely cultivated 

in India and is recognized for its carminative and cooling properties (Sairam, 1998).   It is well known 

that herbs and spices possess antioxidant activity ( Schwarz et al., 2001; Tanabe et al., 2002), It was 

shown that coriander extracts have phenolic compounds and flavonoides, suggesting that these 

compounds contribute to the antioxidative activity (Helle Wangensteen, 2004).A sorbent prepared from 

coriander was found to have good efficiency in removing organic and methyl mercury from aqueous 

solutions (Karunasagar et al., 2005). The leaves and dry fruits of coriander are used as spice  in  various  

food  preparations.  Traditionally  coriander seeds  (dry  fruits)  are  also  used to  cure  indigestion,  

cough, bronchitis, vomiting, diarrhea and  dysentery, against  worms,  

        Coriander has been reported to exhibit several pharmacological effects such as as antifertility (Al-

Said et al., 1987). Antioxidant activity  of  aqueous  extract  of  coriander  on  carotene  and  linoleic  acid  

oxidation  has  been  studied (Melo E.A,2005).The free radical scavenging and antibacterial  activity  in  

the  extracts  of  coriander  leaves  and  stem.  (Wong  and  Kitts ,2006). Free radical scavenging and lipid 

per oxidation inhibition  activity  in  the  dichloromethane  and  aqueous  extracts  of  coriander  leaves 

and  seeds ( Wangensteen, et al,2004). 

         This study was carried out to investigate the probable bioefficiency  of  extract from coriandrum 

sativum L (coriander) extracts on protein content of mercuric chloride intoxicated in an experimental 

model, the fresh water bivalve, Lamellidens marginallis. 

 

MATERIALS AND METHODS  

Preparation of aqueous extract of Coriandrum sativum 
The plant Coriandrum sativum L (1 kg) was collected from a local market in savda,Tal – Raver,Dist - 

Jalgaon (M.S.), India. The dried coriander leaves were ground to a fine powder and were extracted with 

boiling water (5 L) for 30 min by Soxhlet technique. The filtrate was evaporated at < 70 
0
C in a vacuum 

dryer to give a final yield of 108.69 g. was stored at 4 
0
C. It was dissolved in distilled water whenever 

needed for experiments.              

      Healthy active animals of approximately same size and weight were chosen. The acclimatized active 

bivalve, Lamellidens marginallis  were divided into three groups, such as group A, B, and C. The group A 

of acclimatized bivalve was kept as control set. The group B of acclimatized bivalve was exposed to 

chronic concentrations ( LC 50 value of 96 hr/10) of heavy metal salt HgCl2 (0.169 ppm) as chronic doses 

up to 12 days, while group ‘C’ of acclimatized bivalve was exposed to chronic concentration (LC50 value 

of 96 hr /10) with 5 ml/lit extract from coriandrum sativum L. up to 12 days. After 12 days mercuric 

chloride treated bivalves were allowed to recover in normal water with and without extract of coriander 

upto 24 days After 4 days exposure the control and experimental the bivalves were sacrificed to their 

tissues of gills were separated . The tissues were weighed and they were then kept in hot air oven at 80
0C

 

till constant weights were obtained. The dried product was ground to obtain fine powder. From the 

replicates of three samples the total protein was analyzed by using Lowry’s method (Lowry et al. 1951) 

using bovine serum albumin as standard from each powder. The amount of protein was calculated by 

regression equation and expressed in terms mg/100mg dry powder. During experimentation bivalve were 

fed on fresh water algae. 

  

RESULTS   
The biochemical content of any edible organisms is extremely important since the nutritive value is 

reflected due to heavy metals.Protein contents in gill tissues of Lamellidens marginallis after exposure to 
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LC50/10 concentration of mercuric chloride (0.169 ppm)  and LC50/10 concentration of mercuric chloride 

(0.169 ppm) along with extract from coriandrum sativum have been summarised in table.Table.1 and 2  

shows that the protein contents in gill tissues of Lamellidens marginallis  in presence of mercuric chloride 

(0.169 ppm) were decreased with the increase in exposure period. The protein contents were more in 

heavy metal with extract from coriandrum sativum exposed bivalves as compared to those exposed to 

only heavy metal salts for the corresponding period of exposure. 

The bivalves preexposed to heavy metal salts showed fast recovery in the alteration of protein in presence 

of caffeine than those allowed to cure naturally.Therefore after studies the effect of extract from 

coriandrum sativum   on heavy metal it is proved that the extract binding site to connect heavy metal salts 

and due to this effect of heavy metal is less in animals those exposed in extract of coriander as compared 

to those exposed only in heavy metal salts. 

 

 

Table 1: The protein content in tissues of gills of fresh water bivalves,Lamellidens marginallis after 

chronic exposure to heavy metal salt, HgCl2  with and without 5ml/lit. extract of Coriandrum  

sativum. 

Treatment 
The protein content (%) + S.D. 

4 Days 8 Days 12 Days 

          (A)      Control 43.12 ±0.432 42.51 ±0.543 40.23 ±0.441 

   (B)      HgCl2 (0.169 ppm) 
37.67 ±0.654   

(-12.639 %) 

34.29±0.546           

(-19.336 %) 

29.45 ±0.409            

(-26.795 %) 

   (C)   HgCl2 (0.169 ppm) +                         

5ml/lit.  extract of coriander 
39.32 ±0.453   

(-8.812 % ) 

36.65±0.665           

(-13.784 % ) 

31.73 ±0.439            

(-.21.302 %) 

 

 

 

 

 

Table 2: After 12 days bivalves from group B allow to cure naturally upto 24 days 

Treatment 
The protein content (%) + S.D. 

16 Days 20 Days 24 Days 

          (D) Normal water 
31.41 ±0.209      

( 6.655 %)* 

32.45 ±0.419      

(10.186 %)* 

33.43 ±0.334      

(13.514 %)* 

        (E) Normal water with 5ml/lit.  

extract of  coriander 
32.33 ±0.239       

(9.779 %)* 

34.73 ±0.489       

(17.928 %)* 

36.13 ±0.241       

(22.682 %)* 

 

Figure in bracket indicates percent variation in the protein content with respective control  

 * value compared with value of protein conent after 12 days of group B. 
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Figure 1 

 

DISCUSSION   

Heavy metals affect the metabolism of the freshwater bivalve, Lamellidens marginallis . Alterations in 

metabolic processes following exposure to heavy metal stress have always been used as indicator of 

stress. But there is a vast difference in the pattern of metal induced physiological alterations from metal to 

metal & animal to animal. Proteins play a significant role in cellular metabolism, because as a constituent 

of cell membrane proteins regulate the process of interaction between intra and extra cellular media.  A 

decrease in the protein level in all tissues indicates a rapid initiation of breakdown of protein. To meet 

energy demands during toxic stress, mobilization of protein might have taken place (Lomte etal, 1982). 

   The present investigation, in the gill protein content had decreased whereas increased at exposure 

periods.After 12 days preexposed bivalves to HgCl2 allowded to cure naturally innormal water and 

normal water along with extract of coriander. The protein content in tissues of gills   was more in bivalve 

those exposed in normal water along with extract of coriander as compared to bivalve expose in normal 

water.The same trend of reduction in protein content was observed which suggests an increase in the 

proteolytic activity and possible utilization of its products for metabolic purpose (Mundhe and Pandit, 

2014; Shandilya, 2010; Vijayavel, 2006 and Waykar, 2012) . L.corrianus showed decrease in protein 

levels, in proportion with the period of exposure (Nagpure and zambare, 2005). 

Leena Kansal et al (2011) Studed the protective role of Coriandrum sativum extract against lead and 

suggests that aqueous and ethanolic extracts of Coriandrum sativum can prevent or slow down the 

oxidative damage induced by lead in mice. The effect of lead on LPO level, GSH concentration, 

antioxidant enzyme activity and some biochemical variables were reversed by treatment with plant 

extracts. Chaudhry & Tariq (2006) was found that decoction of C. sativum does not have antibacterial 

potential against G +ve and G -ve bacteria. Similarly, aqueous decoction of coriander was found to have 

no bactericidal activity against Helicobacter pylori (O’Mahony et al., 2005). In contrast, some workers 

have found that C. sativum has strong antibacterial activity against G +ve and G –ve (Al-Jedah et al., 

2000). Similarly, the compounds aliphatic 2E-alkenals and alkanals, isolated from the fresh leaves of C. 

sativum were found to possess bactericidal activity against Salmonella choleraesuis (Isao et al., 2004) Dr. 

Yoshiaki Omura (1995), has discovered that the herb cilantro will detoxify mercury from neural tissue., is 

used to help stimulate the appetite and relieves minor digestive irritation. This is a remarkable discovery. 

It is a novel technique, which greatly increased our ability to clear up recurring infections, both viral and 
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bacterial. Bioactive Cilantro blend is an inexpensive, easy way to remove (or chelate) toxic metals from 

the nervous system and body tissues.Coriandrum sativum (coriander) has been reported to have a number 

of possible medicinal attributes including antispasmodic, carminative and stomachic properties (Alison 

and Peter, 1999). 

           In present study, in the fresh water bivalve, Lamellidens marginallis , the  protein content in gills 

tissues observed to be decreased in chronic concentration of HgCl2 as compared to the control and LC 50/10  

HgCl2  with 5 ml/lit of aqueous extract of Coriandrum sativum. Due to mercuric chloride doses may cause 

severe disturbances of the metabolism in the bivalves,They required more energy and for that increase the 

breakdown rate of protein. Those bivalve exposed in LC 50/10  HgCl2  with 5 ml/lit of aqueous extract of 

Coriandrum sativum showed, more protein content in tissues of gills. 

 

CONCLUSION 

In conclusion the current study suggests that aqueous phytoextracts (Coriandrum sativum) can protect or 

slow down the oxidative damage induced by mercuric chloride in Lamellidens marginallis . The effect of 

mercury on protein content in tissues of gills is variables were decrease by treatment with phytoextract. 

This is indicates to that, The Coriandrum sativum extract posses protective ability. 
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