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ABSTRACT   

 
Low molecular weight peptides are among the most active bioactive components that have been 

isolated from marine molluscs. Currently, peptides isolated from molluscs as well as their synthetic structural 

analogues are in clinical trials as anticancer compounds and have been approved for use in pain management. 

These Bioactive peptides have also been demonstrated to exhibit antioxidant activities. This study aimed at 

isolating and profiling the low molecular weight peptide fractions from extracts of two common marine 

molluscs; P. aurita and T. fuscatus obtained from the Niger-Delta region of Nigeria. This study also 

investigated the free radical scavenging activity of the isolated fraction. Fourier Transform Infrared 

Spectroscopy analysis was carried out to determine the chemical entities and common functional groups found 

in the extracts. The Low molecular weight peptides were isolated using Molecular sieve chromatography, while 

the peptide profiles were established using SDS-PAGE and Thin Layer Chromatography (TLC). The free 

radical scavenging potential of the peptides was also assessed qualitatively using TLC, with DPPH as stain. 

The results show the presence of several low molecular weight peptides in the extracts of both P. aurita and T. 

fuscatus. Yellow spot on a purple background, indicating antioxidant activity was observed in the TLC plates 

sprayed before the chromatographic run. This activity was lost on further separation, indicating a synergistic 

effect. Further studies to effectively separate these fractions into individual peptides, investigate the synergistic 

effect observed as well as further explorations of possible bioactivity of these peptides is required.  

© 2019 International Formulae Group. All rights reserved. 
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INTRODUCTION  

Bioactive proteins have been defined 

as specific protein fragments that have a 

positive impact on body functions or 

conditions and may ultimately influence 

health as well as play an important role in 

human health (Sharma et al., 2011). Bioactive 

peptides have been subject of intensive 

investigation including peptides derived from 

marine sources (Hamed et al., 2015).  Cyclic 
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and linear peptides discovered from marine 

animals have increased our knowledge about 

new potent cytotoxic, anticancer, 

antimicrobial, and many other properties with 

novel chemical structures associated with 

novel mechanisms of pharmacological 

activity. These findings support the choice of 

marine peptides for research as sources of 

novel compounds for biomedical research 

(Anand et al., 2012).  

Literature on marine molluscs reveals 

that among the vast number of bioactive 

compounds that have been isolated from the 

mollusca, the most active of them are the 

cyclic peptides, depsipeptides and low 

molecular weight peptides (Benkendorff, 

2010). In general, bioactive peptides derived 

from marine organisms contain 5 to 40 amino 

acid residues depending on amino acid 

composition and sequence (Ibanez et al., 

2011).  The numbers of research publications 

reporting significant bioactivity exerted by 

high molecular weight proteins are few (Scotti 

et al., 2001). Furthermore, Lower molecular 

weight peptides have been demonstrated to 

possess stronger antioxidant activity 

compared to the higher molecular weight 

peptides (Pangestuti et al., 2017) and this may 

be due to improved contact ability with 

membrane lipids and/or permeability by the 

lower molecular weight peptides (Rajapakse 

et al., 2005; Pangestuti et al., 2017).  
Methods of choice to purify crude 

extracts and to obtain specific peptide classes 

according to their molecular weight include 

centrifugation or ultrafiltration using 

appropriate membranes. To achieve further 

separation, these procedures are followed by 

gel and ion exchange chromatography 

techniques as well as RP-HPLC (Ngo et al., 

2012). Purification procedures for cyclic 

peptides and depsipeptides isolated from 

marine creatures usually include initial 

extraction with Methanol (MeOH), 

partitioning of this extract with organic 

solvents of increasing polarities to render 

varied organic fractions and chromatographic 

steps on silica or Sephadex LH-20 columns 

and the use of RP- HPLC for the final 

purification (Anand et al., 2012). 

Hence this study was aimed at using 

simple chromatographic methods to isolate the 

low molecular weight peptides from extracts 

of P. aurita and T. fuscatus, two commonly 

found molluscs in the Niger Delta area of 

Nigeria, which have been found to possess 

exploitable biological activities including 

analgesic, anti-inflammatory and 

antiproliferative activities.  

 

MATERIALS AND METHODS 

Collection and identification of molluscs 

Fresh Tympanotonus fuscatus var 

radula and Pachymelania aurita samples were 

purchased in the month of July from the Oron 

Beach market (GPS coordinates: 4°49´37.6´´N 

8°14´04.4´´E) in Oron, Akwa Ibom State, 

while still in the shells, and identified based 

on external morphology by a Zoologist from 

the Obafemi Awolowo University, Ile-Ife, 

Nigeria. Molluscs were transported alive to 

the laboratory in the mud that forms their 

natural environment. In the Laboratory, the 

molluscs were washed thoroughly to remove 

mud and then deshelled to collect both their 

flesh and hemolymph. The sample was stored 

as 50 g aliquots, in ziplock bags, at -20 
o
C 

until required. 

 

Preparation of extracts 

The alcohol extracts of T. fuscatus and 

P. aurita were prepared using the method 

described by Eghianruwa et al. (2019). To 

prepare the aqueous extracts, 200 g of mollusc 

flesh in its hemolymph was homogenized with 

2000 ml of Phosphate buffered saline; PBS, 

pH 7.2 (0.1 M Sodium chloride in 0.025 M 

Sodium dihydrogen orthophosphate with 0.1 

M PMSF) using a blender. The homogenate 

was left to extract for 48 hrs at 4 
0
C after 

which it was centrifuged at 10,000 g using a 

cold centrifuge, freeze dried and stored at 4 
o
C.  

 

Fourier Transform Infrared Spectroscopy 

(FT-IR) Analysis of the mollusc extracts 

10 mg of the powdered extracts of T. 

fuscatus and P. aurita were mixed with 100 

mg of dried Potassium bromide (KBr) and 

compressed to prepare a salt disc (10 mm 
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diameter). The salt disc was inserted into the 

IR sample holder and the spectrum run, 

scanning between 600 – 4000 wave number 

(cm-1) at a speed of 1 micron/ min and with a 

programmed slit opening and air as reference. 

The infra-red spectra, indicating the 

frequencies of different components and 

functional groups present in each sample, was 

then analyzed.  

 

Isolation of low molecular weight peptide 

fraction from the aqueous extracts  

The isolation of the low molecular 

weight fraction from the aqueous extracts was 

carried out as described by Eghianruwa et al. 

(2011) using a calibrated Sephadex G100 

molecular sieve column. The void volume of 

the column was determined with a fresh 

solution of blue dextran (2 mg/ml) in PBS, pH 

7.2, the elution of which was monitored at 620 

nm. Crude extract (5 ml) was applied on the 

column and fractions (2 ml) collected at a 

flow rate of 20 ml/hr and the elution 

monitored at 280 nm. The fractions in the low 

molecular weight peptide were pooled and 

stored at 4 °C.  

 

Isolation of peptide fraction from the 

alcohol extracts 

The peptide fractions from the alcohol 

extracts of P. aurita and T. fuscatus were 

obtained via molecular sieve chromatography 

on a Sephadex LH20 column. Sephadex LH20 

resin (40 g) was swollen at room temperature 

in 200 ml of absolute methanol for 5 hrs. The 

slurry was stirred every hour during this time 

and fine particles were removed by 

decantation. The slurry was packed into a 

column (10 × 1.5 cm) and the column 

equilibrated with 300 ml PBS, pH 7.2.  Crude 

aqueous extract (2.5 ml) of either P. aurita 

and T. fuscatus were applied on the column 

and eluted with 1 column volume of methanol 

and fractions (1 ml) were collected at a flow 

rate of 10 ml/hr. Peptide-containing fractions 

were detected by means of TLC.   

 

Peptide detection in alcohol extracts 

Analytical thin layer chromatography 

(TLC) was used to detect the peptide 

containing fractions from the Molecular sieve 

experiment using the method as described by 

Osoniyi and Onajobi (1998). The TLC was 

carried out on aluminium-backed silica 60 

F254 gel plates (10 cm X 8 cm), using a 

solvent system of butanol: acetic acid: water 

(3: 1: 1) as the mobile phase while the 

detection stain was 0.2% Ninhydrin in 

ethanol. Plates were activated in an oven at 

100-120 °C for 1 hr and allowed to cool 

before use. The solvent system was prepared 

fresh 15 min before each run, placed in the 

tank, swirled and allowed to saturate the tank 

before the run. 5 µl of each fraction obtained 

from the molecular sieve procedure was 

spotted on the plate and allowed to dry before 

placing in the tank for the run. After the run, 

the plate was air dried, sprayed with the 

ninhydrin stain and then dried in the oven at 

100 °C for 15 min. Spots were analyzed and 

Rf values calculated using the formula:  

 

 Rf =  Distance travelled by solute 

Distance travelled by solvent 

 

Peptide profile of the isolated low 

molecular weight peptide fractions 

The peptide profile of the low 

molecular weight fraction obtained from the 

aqueous extracts was determined using SDS-

PAGE on 10% gels in Tris-glycine buffer, pH 

8.9 (Eghianruwa et al., 2011). The proteins 

were stained with Coomassie Brilliant Blue R, 

while the peptide profile of the peptide 

fractions from the alcohol extracts of P. aurita 

and T. fuscatus was determined using 

analytical TLC.  

 

Evaluation of the antioxidant activity of the 

peptide fractions  

The isolated peptide fractions from the 

alcohol extracts of P. aurita and T. fuscatus 

were screened qualitatively for antioxidant 

activity using Analytical TLC on silica gel 
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plates using a method as described by Mandal 

et al. (2013).  Antioxidant activity is 

recognized by yellow spots on the 

chromatogram. 2 µl of the fractions were 

spotted and run on analytical silica gel 60 

F254 TLC plates. The plates were oven dried 

at 100 °C and sprayed with DPPH solution 

(0.2% (wt/vol), MeOH). The plates were 

examined 30 min after spraying. 10 mg/ml 

each of ascorbic acid and Trolox were used as 

reference standards. Positive results are seen 

as yellow spots against a purple background.  

 

RESULTS 

FT-IR spectral analysis 

When the extracts were passed into the 

FT-IR, the functional groups of the 

components were separated based on its peaks 

ratio (Table 1). The results of FT-IR analysis 

confirmed the presence of amines, carbonyl 

amides, alkanes, alkenes, aromatic groups and 

alkyl halide in the extracts of P. aurita and T. 

fuscatus with peptides and hydrocarbon 

derivatives as their predominant chemical 

groups.  

 

Isolation of low molecular weight peptide 

fractions 

Three Major protein peaks were 

obtained in the molecular sieve 

chromatography procedure on PAAQ, two of 

which were low molecular weight peaks 

(Figure 1) all low molecular weight peaks was 

pooled separately. The elution profile for the 

molecular sieve chromatography of TFAQ on 

Sephadex G-100 is presented in Figure 2. Two 

major protein peaks were obtained of which 

only one was a low molecular weight peak. 

The results of the molecular sieve 

chromatography of the crude alcohol extract 

of P. aurita and T. fuscatus is illustrated in 

Figure 2. Three peptide peaks were detected 

for each extract.  

 

SDS-PAGE fingerprint profile of the 

isolated low molecular weight peptide 

fraction from the aqueous extracts 

SDS-PAGE analysis of the isolated 

peptide fraction from Peak I obtained from 

PAAQ (Figure 3A) and the isolated from 

TFAQ (Figure 3B) and revealed several 

peptide spots. Only one peptide spot was 

observed in Peak II obtained from PAAQ 

(Figures 3A) 

 

TLC fingerprint profile of the isolated 

peptide fractions from the alcohol extracts 

Each isolated peak was observed to 

contain several peptide molecules (Figure 4). 

However, peak 2 obtained from both extracts 

appear to possess similar peptides. 

Rf Values of the different bands in PAAC1 

(P1) were 0.34 ± 0.01, 0.67 ± 0.00 and 0.8 ± 

0.00. Bands in PAAC2 (P2) had Rf values of 

0.34 ± 0.01, 0.525 ± 0.02, 0.65 ± 0.02, 0.78 ± 

0.00 and 0.86 ± 0.00 while bands in PAAC3 

(P3) had Rf values of 0.45 ± 0.01, 0.815 ± 

0.02, 0.96 ± 0.00 and 0.98 ± 0.00.  

For the alcohol extract of T. fuscatus, Rf 

values for the various peaks were calculated to 

be 0.22 ± 0.02, 0.35 ± 0.02, 0.515 ± 0.01, 

0.645± 0.01 and 0.79± 0.01for bands in 

TFAC1 (T1); 0.21 ± 0.01, 0.355 ± 0.03, 0.505 

± 0.03, 0.585 ± 0.02 and 0.69 ± 0.02 for bands 

in TFAC2 (T2) and 0.21 ± 0.01, 0.355 ± 0.03, 

0.505 ± 0.03, 0.585 ± 0.02 and 0.69 ± 0.02 for 

bands in TFAC3 (T3).  

 

Antioxidant activity of the peptide fractions 

TLC chromatograms used in 

evaluating the Antioxidant activity of the 

peptide fractions obtained from TFAC and 

PAAC are shown in Figures 5. On spotting the 

pooled factions without separation via the 

TLC, yellow spots were observed after 

spraying with DPPH. However, on spraying 

the plates with DPPH after a TLC run, no 

spots were observed, indicating a loss of 

activity.
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Table 1: FTIR spectral peak values and functional groups obtained for the whole body extract of P. 

aurita and T. fuscatus. 

 

EXTRACT FUNCTIONAL GROUPS PEAK VALUE(CM
-1

) 

PAAQ >C=O stretch of amide carbonyl (Amide 1) 

-NH stretching Vibration 

-NH bending Vibration (Amide 2) 

SP
2
-CH stretch of alkene 

SP
3
-CH Stretch of alkane 

C-N stretch of an amine 

C-O stretch of an acid conjugated to a carbonyl 

-CH2 bend of alkane 

C-Cl alkyl halide 

1622 

3138 

1579 

3053 

2983 

1334 

1226 

1471 

607 

PAAC >C=O stretch of amide carbonyl (Amide 1) 

-NH stretching Vibration  

NH bending Vibration(Amide 2) 

SP
2
-CH stretch of alkene 

SP
3
-CH Stretch of alkane 

C-N stretch of an amine 

C-O stretch of an acid conjugated to a carbonyl 

-CH2 bend of alkane 

C-Cl alkyl halide 

N-CH3 (aromatic) 

1624 

3213 

1575 

3155 

2976 

1336 

1226 

1471 

607 

2813 

TFAQ >C=O stretch of amide carbonyl (Amide 1) 

-NH stretching Vibration 

-NH bending Vibration (Amide 2) 

SP
2
-CH stretch of alkene 

SP
3
-CH Stretch of alkane 

C-N stretch of an amine 

C-O stretch of an acid conjugated to a carbonyl 

-CH2 bend of alkane 

C-Cl alkyl halide 

C-Br alkyl halide 

1627 

3284 

1575 

3045 

2845 

1263 

1118 

1471 

671 

509 

TFAC >C=O stretch of amide carbonyl (Amide 1) 

-NH stretching Vibration  

NH bending Vibration(Amide 2) 

SP
2
-CH stretch of alkene 

SP
3
-CH Stretch of alkane 

C-N stretch of an amine 

C-O stretch of an acid conjugated to a carbonyl 

-CH2 bend of alkane 

C-Cl alkyl halide 

1624 

3168 

1575 

3653 

2981 

1338 

1226 

147 

607 
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Figure 1: Molecular sieve elution profile of the crude aqueous extract of A). Pachymelania aurita 

and B). Tympanotonus fuscatus on Sephadex G-100. 

 

PAAQGF1 

PAAQGF2 

TFAQGF 

A 

B 
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Figure 2: Molecular sieve elution profile of the crude alcohol extract of A) Pachymelania aurita 

and B) Tympanotonus fuscatus on Sephadex G-100. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3: SDS-PAGE profile of the peptide peaks obtained from the molecular sieve 

chromatography of PAAQ (A) and TFAQ (B). Red arrows indicate regions of multiple bands. 

 

TFAQGF PAAQGF2 PAAQGF1 
A B 
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Figure 4: TLC chromatogram fingerprint profile of the three peaks pooled from the molecular sieve 

chromatography separation of the alcohol extract of P. aurita and T. fuscatus. 
 

 
 

Figure 5: Plate A and B show qualitative assessment of the antioxidant activity of the peptide 

fraction of PAAC and TFAC after a TLC run to separate the peptides. P1, P2 and P3 indicate the 

peptide peaks obtained from PAAC while T1, T2 and T3. Plate A was sprayed with DPPH solution 

while plate B was sprayed with Ninhydrin in ethanol. Plate C shows the qualitative assessment of 

the antioxidant activity of the peptide fraction of PAAC and TFAC without a TLC run to separate 

the peptides.  
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DISCUSSION 

A large number of natural products are 

used as alternate medicine for diseases of man 

and other animals since most of them are 

without side effects when compared with 

synthetic drugs. Identification of the chemical 

nature of phytochemical compounds present 

in these natural products will provide some 

information on the different functional groups 

responsible for their medicinal properties 

(Ashokkumar and Ramaswamy, 2014). 

Fourier transform infrared spectrophotometer 

(FTIR) is perhaps one of the most powerful 

tools for identifying the types of chemical 

bonds (functional groups) present in 

compounds (Nithyadevi and Sivakumar, 

2015). This non-destructive technique has 

been used in a practical form to analyze 

natural products and identify the chemical 

identities in a wide range of compounds (Priya 

et al., 2010; Periyasmy et al., 2013). 

In this study, FTIR analysis of the 

extracts of P. aurita and T. fuscatus revealed 

the presence of bioactive compounds signals 

at different ranges and showed the presence of 

similar functional groups in all the extracts. It 

confirmed the presence of functional groups 

like amides which indicate peptide linkages 

and thus the presence of amino acid 

containing molecules (protein or peptide). 

Characteristic bands found in the infrared 

spectra of proteins and polypeptides include 

the Amide I and Amide II. These arise from 

the amide bonds that link the amino acids. The 

absorption associated with the Amide I band 

leads to stretching vibrations of the C=O bond 

of the amide, absorption associated with the 

Amide II band leads primarily to bending 

vibrations of the N—H bond.  

FT-IR also showed the presence of 

stretch and bending vibrations of alkenes and 

alkanes, alkyl halides and aromatic moieties 

and the CO stretch of an acid conjugated to a 

carbonyl. These are an indication of the 

presence of hydrocarbons that maybe the R-

group of peptides or proteins, carbohydrate 

moieties or the tail of fatty acids.  

In this study, Molecular sieve 

chromatography was the main technique used 

for the isolation of the peptides. Molecular 

sieve chromatography presents an excellent 

means of separation of the purification of low 

molecular weight peptides due to its ability to 

separate the components of a mixture by size. 

This Technique has been widely employed for 

the separation of low molecular weight 

peptides from Marine extracts (Benkendorff, 

2010; Anand et al., 2012; Ngo et al., 2012).  

A number of studies have been carried 

out for the separation of active fractions and 

thus their fingerprinting, using SDS-PAGE 

and TLC techniques (Patil et al., 2004; 

Hajimehdipoor et al., 2009; Marimathu et al., 

2012). This is carried out in order to 

distinguish the active fractions between 

different species and from adulterant. In the 

present study, the SDS-PAGE and TLC 

profile for T. fuscatus and P. aurita was 

carried out and which can be applied to 

distinguish the peptide fraction of each 

species. Fingerprint identification profile tests 

are required to confirm the presence of the 

active constituents and potential adulterant in 

Traditional drugs and extracts especially when 

such extracts maybe employed for further 

studies (Marimathu et al., 2012). Furthermore, 

fingerprint profiles can be used to determine if 

variations in peptide production occurs during 

seasons or changes in the environment of 

marine species.  

Separation has been proven to not 

always be beneficial in respect to bioactivity 

of natural products. In some cases mixtures of 

peptides, amino acids, and sugars show higher 

bioactivity (e.g. Antiproliferative and 

antioxidant activity) than single purified 

peptides (Sarmadi and Ismail, 2010). From the 

antioxidant studies on the crude extracts (in 

press), it was observed that the alcohol 

extracts of P. aurita and T. fuscatus exhibited 

antioxidant activity comparable to the 

standard, ascorbic acid. However, the peptide 

fraction exhibit lower antioxidant activity 

compared to the standard (as indicated by the 

lower yellow colour intensity) and antioxidant 

activity was completely lost on further 

separation using TLC. This indicates that the 

peptide fraction only exhibits antioxidant 
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activity when they are not separated and 

would exhibit higher activity when they are in 

solution with other non-peptide components in 

the extract. These components maybe simple 

inorganic molecules (FT-IR analysis revealed 

the presence of alkyl halides) needed for 

proper functioning of the peptides.  

 

Conclusion 

This study has been able to 

demonstrate the presence of several low 

molecular peptides in the extracts of both P. 

aurita and T. fuscatus. These peptides also 

proved to possess slight free-radical 

scavenging activity. Further studies to 

effectively separate these fractions into 

individual peptides, investigate the synergistic 

effect observed as well as further explorations 

of possible bioactivity of these peptides is 

required.  
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