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Biochemical and Microbiological Characteristics of
Salt fermented Hilsa (Tenualosa ilisha)
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Lona ilish, is a salt fermented product from hilsa, is very popular in Bangladesh and
Northeast part of India due to its typical flavour and aroma. Biochemical composition
including amino acid profile of both raw hilsa fish and Lona ilish has been studied. A
significant variation was observed in the amino acid profile of the product as compared to
that of raw fish. The bacterial flora of the fermented product comprised of Micrococcus and
Bacillus species.
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Salting of fish is an ancient treatment
still in use even in the developed countries,
either because of economic reasons owing to
its low production cost or in order to satisfy
consumer

'

s habits (Zugarramurdi & Lupin,
1980). There is usually a certain degree of
fermentation involved in the salting of many
fatty fishes (Hansen, 1980). Lona ilish, a salt
fermented product from hilsa (Tenualosa
ilisha) is very popular in Northeast part of
India and Bangladesh. Subha Rao (1961)
listed a number of fermented fish products
but hilsa is missing in the list. The
technology of Lona ilish preparation has
originated in erstwhile East Pakistan about
100 years ago, in the villages on the bank of
river Padma and Meghna under Noakhali
District. The Lona ilish is very much popular
for its typical flavour and aroma.

The present study was undertaken with
a view to find out the biochemical compo-
sition including amino acid profile of both
raw hilsa fish and its fermented product in
order to assess the change during fermenta-
tion as well as to evaluate the nutritional

value of the product after fermentation.

Traditionally fresh as well as 18-24 h ice
preserved hilsa is used for Lona ilish
preparation. Fish are first washed, descaled
and beheaded without removing gut and cut
diagonally into steaks of about 1.25 to 2.0 cm

thickness. The fish steaks are then dry salted
and kept 24-48 h in bamboo basket with a
covering. During this time the fluid from
the fish is allowed to drain. The salted fish

steaks are then packed tightly in tin
container usually of 18 L capacity. When the
tin is almost filled, previously boiled and
cooled saturated brine is poured slowly to
fill the voids between the steaks and

maintain a level of brine about 2 cm above

the steaks. The tin is then closed with lid,

which is tied with wire. The packed tins are
stored for ripening for a period of 4 to 6
months before marketing.

Materials and Methods

Lona ilish of different grades and raw
hilsa (ice preserved) fish were procured from
the local market at different times for

biochemical and microbial study. Moisture,
ash and salt content were measured as per
AOAC (1995). The pH of homogenate (10
g in 10 ml distilled water) was measured
with a standard pH meter. Determination
of total nitrogen (TN) and non-protein
nitrogen (NPN) was done by using micro-
kjeldahl method (AOAC, 1995) and total
volatile basic nitrogen (TVB-N) by Conway

'

s

microdiffusion method (Conway, 1947).
Alpha amino nitrogen (AAN) was estimated
by the method of Pope & Stevens (1939).
Total lipid was estimated by soxhlet method.
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Peroxide value (PV) and free fatty acid (FFA)
were determined from chloroform extract by
the method of Lima et al. (1981) and IS: 5734
(1970) respectively.

Amino acid composition of all the
samples of raw hilsa and Lona ilish were
determined by hydrolyzing the samples in 6
N HC1 for 24 h at 110oC. The acid was

removed by vacuum evaporation, made upto
a known volume with 0.05 N HC1 and then

analysed by HPLC (Shimadzu, Japan) on an
ion exchange column and a fluorescence
detector after converting to o-phthalaldehyde
derivatives (Chang et al., 1991). Tryptophan
content of the samples was determined after
alkali hydrolysis (Sastry & Tummuru, 1985).
An amount of 10 g of muscle from different
sites of a sample was aseptically collected
and macerated with 90 ml sterile saline (5%
NaCl). After making serial dilution in the
same diluant pour plating was done using
nutrient agar fortified with 5% NaCl. Total
viable count was made after 96 h of

incubation at 370C. Identification of the

isolates upto generic level was made as per
Le Chavallier et al. (1980)

Result and Discussion

The mean values for moisture
, ash,

protein and lipid content of raw hilsa are
60.5, 1.5, 17.01 and 20.5 respectively (Table
1). The mean value of pH (5.66) and
moisture content of Lona ilish indicates it is

a stable product. While hilsa was stored in
saturated brine without pre dry salting
phase, the moisture content was found to be
46% after 8 weeks of ripening (Rahman et
al, 1999). Salt content of Lona ilish is less
than salt fermented anchovy and most of the
other fermented fish products,

which is

significant from the view point that high
dietary salt may pose a severe health risk.

Despite leaching out in brine,
the

contents of NPN (540 mg%), AAN (163
mg%) and TVBN (48 mg%) are still high in
Lona ilish indicating degradation of tissue
protein that may possibly be responsible for
the generation of typical flavour and aroma
of the final product. The role attributed to
tissue enzymes versus microbial enzymes is
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Table 1. Characteristics of raw hilsa fish and Lona ilish

Parameters Value (mean ± S.D)
Hilsa Lona ilish

Moisture (%) 60.5±5.0 54.35+5.06

Ash (%) 1
.
5±0.27 16.73±1.13

pH 6
.
4±0.24 5

.
66±0.06

Total nitrogen (%) 3
.
03±0.11 3

.
35±0.42

Protein (%) (TN-NPN)x6.25 17.01 17.56

Non protein nitrogen (mg%) 308±25 540±60

Free alpha amino
nitrogen (mg%) 49.0±9.0 163.5±32.4

Lipid (%) 20.5±5.5 9
.
41±0.74

Total volatile basic

nitrogen (mg%) 16.7±1.35 48.0±6.08

Salt (%) ND 15.75+1.16

Peroxide value (meq/kg lipid) ND 40.0±4.5

Free fatty acid (% oleic acid) ND 18.33±1.26

controversial. Microorganisms play an im-
portant part in the later stage of fermenta-
tion, and protein degradation by these
organisms lead to production of volatile
compounds from amino acids and small
peptides (Lopetcharat & Park, 2002).
Thongthai & Siriwongpairat (1990) sug-
gested a significant role for bacteria and
muscle bacterial proteases in the fermenta-
tion and flavour and aroma producing
processes. The aroma in fermented fish
product has been claimed to be derived from
the activity of various types of halophilic
bacteria (Van Veen, 1953).

The PV and FFA of Lona ilish have been

found to be 40 meq/kg lipid and 18.22% as
oleic acid, respectively. The high PV is due
to oxidation of unsaturated fatty acids of
lipid as sodium chloride has been reported
to act as a pro-oxidant (Kanner & Kinsella,

1983; Connell, 1995). As reported by Srikar
et al. (1993) the PV and FFA contents
increased significantly throughout the period
of storage of mackerel and pink perch at
ambient temperature and reached 60 m mole
02 per kg and 21.1% (as oleic acid), respec-
tively, after 35 days of storage. Salt does not
inhibit lipases responsible for liberation of
free fatty acids (Roldan et al, 1985; Perez-
Villarreal & Pozo, 1992). Roldan et al. (1985)
proposed that assessment of changes in FFA
could provide an objective method for
measuring the maturation of salted fish.
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Table 2. Amino add composition (g amino acid per 100
g protein) (n=5)

Amino Acids Raw hilsa Lona ilish % loss during
(mean±S.D) (mean±S.D) ripening

Aspartic acid 9
.
93 + 0

.
014 7

.
27 ±1.02 26.7

Threonine 4
.
11 ± 0

.
10 3

.
31 ± 0.42 19.4

Serine 3
.
37 ± 0

.
06 2

.
67 ± 0.30 20.7

Glutamic acid 16.59 ± 0.37 11.21 ±1.76 32.4

Proline 0
.
99 ± 0

.
08 0

.
72 ±0.17 27.2

Glycine 4
.
59 ± 0

.
80 4

.
51 ±1.56 1

.
7

Alanine 6
.
34 ± 0

.
90 5

.
03 ±1.21 20.6

Cysteine 0
.
68 ± 0

.
05 Not detected 100

Valine 4
.
65 ± 0

.
65 3

.
66 ±0.60 21.3

Methionine 1
.
56 ± 0

.
08 1

.
44 ±0.31 7

.
7

Isoleucine 4
.
04 ± 0

.
57 3

.
10 ±0.53 23.2

Leucine 7
.
91 ± 0

.
18 5

.
70 ±0.90 27.9

Tyrosine 1
.
58 ± 0

.
30 1

.
57 ±0.17 0

.
63

Phenylalanine 4
.
09 ± 0

.
15 2

.
88 ±0.37 29.6

Histidine 3
.
58 ± 1

.
05 1

.
86 ±0.22 48.0

Lysine 11.52 ±0.65 3
.
72 ±0.26 67.7

Arginine 4
.
39 ± 0

.
86 3

.
49 ±0.60 20.5

Tryptophan 1
.
17 ± 0

.
10 1

.
05 ±0.10 10.2

Amino acid composition of a fish
product contributes significantly to its taste
and also decides the quality of the protein.
Glycine, alanine, serine and threonine taste
sweet while arginine, leucine, valine, pheny-
lalanine, histidine and isoleucine give a bitter
taste (Sikorski & Kolakowska, 1990). Table
2 shows the amino acid composition of raw
hilsa and Lona ilish, the product, and also the
percentage loss during ripening. Significant
variation in the proportions of amino acids
was noticed between product and raw fish.
There is no significant change in the levels
of amino acids such as glycine, methionine,
tyrosine and tryptophan. But a significant
reduction in the levels of all other amino

acids has been observed in the product as
compared to that of raw fish. This might
be probably due to the formation of
derivatives of amino acids such as amines

and gluconeogenic substances. Lysine has
been reduced to a greater extent in the
product as compared to the raw fish. There
was no significant or detectable quantity of
cysteine present in the product. Meister
(1965) reported disappearance of cysteine
and found taurine in the fish sauce.

The total viable count (log cfu) of Lona
ilish was found to be 2.3±0.05/ comprised of

Micrococcus (60%) and Bacillus (40%) species.
The complex interaction of enzymatic activ-
ity and oxidation during the fermentation
along with bacterial production of volatile
fatty acids may be responsible for character-
istic flavour and aroma of fermented fish

products (Beddows et al, 1980). Rose (1982)
reported presence of Bacillus sp. in the early
stages of

'

patis
' fermentation. The author

also stated that occurrence of Micrococcus

spp. in one month old
'

pah
'

s
' indicated the

possible involvement of non-spore-forming
microorganisms in the early stages of fish
sauce fermentation. Perez-Villarreal & Pozo

(1992) observed that during ripening of
salted anchovy, the microflora was domi-
nated by halophilic and halotolerant bacteria
like Micrococcaceae, lactic acid bacteria and

some moulds and yeasts.
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