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depicts that addition did not cause development

of any off-flavor components in the biscuits and

likeability of biscuits remained almost similar for

all treatment combinations. Similar sensory scores

were also obtained for ‘texture’ attributes of

biscuits. The time-temperature combinations

tested in the range given brought out meagre

sensorally discernable changes in texture of

biscuits.

The study suggests that collagen peptide

could be effectively incorporated in biscuits

wherein biscuits act as an ideal delivery vehicle

through which collagen peptide can be orally

ingested. The biscuits may exert preventive effect

on age-linked bone disorders and could play an

important role in geriatric nutrition.
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Fig. 2. Sensory characteristics of biscuit baked at

various time-temperature combinations
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The term ‘roe’ refers to the fully ripe internal

egg mass in the ovaries of fish and certain other

animals. Fish roes are highly nutritious as they

contain considerable proportion of poly-

unsaturated fatty acids and amino acids. Lipid

profile of roes of some commercial fishes

indicated higher proportion of phospholipids (as

high as 37%) along with eicosapentaenoic acid

(EPA) and docosahexaenoic acid (DHA) in all the

lipid classes (Rao et al., 2010). Fish roes are rich

in various extractives, particularly small peptides

and free amino acids such as alanine, glutamic

acid, valine, glycine, arginine and methionine,

which give characteristic taste and flavour to the

roe (Chiou et al., 1988). However, direct use of

fish roe in food formulations has several

implications due to high susceptibility to fat

oxidation, leading to the development of intense

off-flavour. Currently, the roe obtained from fish

such as salmon, sturgeon and cod has a potential

commercial market, whereas roe from other fish

species such as carp is either discarded or sold at

very low price, as it forms a jelly mass during

cooking. In order to diversify and enhance the
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utilization of this nutritional resource, fish caviar

substitute was formulated by reconstituting the

dehydrated carp roe with sodium alginate at

different proportions following reverse

spherification technique.

A series of trials were carried out using freeze

dried roe and sodium alginate to derive the ideal

combination of the mixture components for

reverse spherification. Further, the caviar forming

solution was stabilized with polyphenol mixture

extracted from dried oregano (Origanum vulgare)

leaf. After the addition of oregano extract, the

mixture was homogenized at 15 rpm for 10 min.

in an ice bath to obtain a homogenous viscous

suspension. The reverse spherification of caviar

mass was achieved by dropping the suspension in

to a cross-linking solution (Fig. 1). The

biochemical, microbial and textural character-

istics of the resultant beads were evaluated under

storage at 4 °C. The results were compared with

beads made without addition of oregano extract.

The caviar substitutes were found to be shelf

stable under chilled storage for a period of 16

days after which deteriorative changes were

observed. The addition of oregano extract

retarded lipid oxidation process. However textural

data revealed that the substitutes containing

oregano extract were much softer compared to

control samples. Microbiologically, the oregano

extract treated samples showed a lower Total

Viable Count (TVC) compared to control beads

which were in co-relation with the Total Volatile

Base Nitrogen (TVB-N) values obtained for the

samples. Scanning electron microscopic image

suggested a honey-comb like structure for the

freeze dried caviar substitute samples with 0.5%

oregano extract, congenial for the better

retention of polyphenol mixture for an extended

period (Fig. 2). In brief, the results indicated that

0.5% concentration of oregano extract was

sufficient to prevent oxidative and microbial

degradation in the product. Thermal Gravimetric

Analysis (TGA) confirmed the stability of oregano

polyphenols in caviar substitutes as there was no

separate transition band for oregano extract.

Fig. 1. Caviar substitutes prepared from carp roe

Carp roe mass

Caviar substitute

Fig. 2. SEM image of caviar substitute with honey comb

structure

The current study identifies the potential of

utilizing the roe from freshwater carps by

converting the roe mas to novel high value

products such as fish caviar substitutes with

suitable stabilisers such as plant polyphenols.
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In recent years, seaweeds have drawn world-wide

attention due to their use in many industrial and

pharmacological applications. Seaweeds are

known to produce a variety of bioactive

components having varied structures and

interesting biological activities (Kim and Bae,

2010; Kong et al., 2009; Shibata et al., 2008).

Brown seaweed belongs to a very large group,

Phaeophycae and contain fucoxanthine, a

greenish brown pigment which gives them their

name (Mestechkina and Shcherbukhin, 2010;

Reddy and Urban, 2009). Brown seaweeds

produces a range of compounds including

secondary metabolites such as alkaloids,

terpenoids, and phenolics, many of which are

economically important and having specific

biological activities (You-Jin Jeon et al., 2011).

Over the past few decades, bioactive sulphated

polysaccharides isolated from brown seaweeds

have attracted attention in the field of

biochemistry and pharmacology. Functional

polysaccharides such as fucans and alginic acid

derivatives produced by brown seaweeds are

known to exhibit different biological properties

including anticoagulant, anti-inflammatory,

antiviral, and antitumoral activities (Boisson-Vidal

et al., 1995; Costa et al., 2010; Lee et al., 2008).

The characterization of sulphated

polysaccharide extracted from a brown seaweed

(Fig. 1), using FTIR spectroscopy (Fig. 2), revealed

a broad band at around 3440 cm-1 assigned to the

OH and H
2
O stretching vibrations. The bands

around 2854 -2925 cm-1 indicates the CH stretching

in pyranoid ring and C-6 groups of fucose and

galactose units. The peak around 1710-1665 cm-1

is assigned for C=O stretching. The transmission

spectra near 1707 cm-1 vibration revealed the

presence of some O-acetyl groups in crude

fucoidian. Band between 1650-1580 cm-1 is

specific to amide group, which is mainly due to

Fig.1. Sulphated polysaccharide extracted from

Polycladia indica
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