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Abstract: Mowa shidal was prepared from sundried Amblypharyngodon mola by the traditional fermentation proc-
ess at ambient temperature, maintaining all possible hygienic conditions. Biochemical, microbiological and sensory
qualities at the different stages of fermentation of Mowa shidal was monitored. The product was perfectly matured
after 120 days of fermentation showing the characteristic shidal smell and a moist and sticky surface. The fermenta-
tion process did not show any significant effect (P>0.05) on the proximate composition. The product had a high nutri-
tional quality. The protein and ash content of the sample were recorded to be 31.28-31.70% and 9.95-11.11%, re-
spectively and pH showed 5.8-6.5 in 180 days of fermentation. The physicochemical analysis revealed that the fer-
mented product was of acceptable quality. The TPC of Mowa shidal was 5.86 log cfu/g in the first month of fermen-
tation and it reached 4.82 log cfu/g after 120 days. The counts gradually decreased with the increasing duration of
fermentation. Most of the isolate was found to be Staphylococcus aureus. After the second month of fermentation S.
aureus reached 54% of total count and might play an important role in the fermentation process. Pathogenic bacte-
ria like Salmonellaspp. and E. coliwere absent, which indicate good sanitary practice during processing. Thus, the
good quality shidal can be produced from A. mola with a high nutritional quality and consumer acceptability.
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INTRODUCTION Shidal is need of the hour.

oy ) - The northeastern part of India is endowed withdarg
Shidal is a salt-free fermented fish product indigenous . \ber of small indigenous fish species. Although

to the North eastern part of India. The PrOd“CF aas these species are considered as weed fishes, hitidgtas
high consumer acceptance and has contributed iy man, itional value (Karthikeyaet al., 2007). The avail-
ways to the diet of the people of the region. Galer  ,ijity  of these species during winter period

this traditional fish product is prepared exclubive (December-January) is plenty from the region in-gen

from small freshwater fishPuntius spp. (primarily g5 ang durindcatal/Jeng fishing in beelswetlandsin
from Puntius sophore), subjecting to fermentation for  Accomin particular. During this time, the pridetts

four to five months. In northeast Indighidal has been ¢ indigenous species fetch very less in theketar

an important com_modity _and thus has_import_ant Mar"Based on the availability and the biochemical compo
kgt value. The Increasing - consumption 3“'0!3" sition of the fresh small indigenous fish speciés |
might havg a.very.ba_d lmpac_t on the gtoclPoﬁu us Amblypharyngodon mola, Gudusia chapra, Colisa
spp.., th_us |n.f|sh biodiversity in the region. Aepent, o ovata etc. studied (Karthikeyaret al., 2007), the
Shl_da}I is being prodyced using dried estuarine fish mola carpletA. mola (Hamilton, 1822)was selected
Setipinna phasa (Hamilton, .1822’) and.become POPU- " tor the preparation oghidal in the present studyA.

lar among the_consumers in the region, bgcags& of i mola, locally known agvowa, is popular among small
Iowl_pnce (Majumc_ialr, 2007)1'*.8.“’ the availability 0 i qigenous fish species available in northeastangi
quality raw materials in sufficient quantity In #n 3 helongs to the order cypriniformes, family cypri-

might be a prob_lem for producers, as _the raw rr_mlmri nidae and sub-family rasborinae. The species islulis
come from outside states. Therefore, identificatba uted in India, Bangladesh, Pakistan, Myanmar and

new local species, as raw material for preparaibn Afghanistan. It is abundantly available in the rije
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streamsbeels, tanks and inundated fields. hand after wearing gloves. Once the layer getglyigh
The nutritive value ofShidal from Puntius spp. and  packed subsequent layers were put in a similar arann
Setipinna spp. has been reported to be high (Kakati andup to neck portion dfoloh.
Goswami, 2013). The important factor which deter- Sealing of Koloh: After packing of thekoloh, the
mines the value of a fish product is its biochemica mouth portion (from the neck to rim of tiloh) was
composition and processing techniques often temds tcovered with a cover paste. Then the cover paste is
affect the nutritional value of food products (Siigh  covered with a coverleaf (polythene) and kept in a
and Sarojnalini, 2012). Keeping all these points inshelter place undisturbed for 3-4 days. A layethaftk
mind, the present work dealt with the biochemical clay was applied on the paste after removing theico
changes, microbial changes and sensory attribdtes deaf. Mending was done with another layer of clay
Shidal prepared fronA. mola during fermentation. The when crack appear and it continued until no more
work had relevance to human nutrition and health ofcrack appear on the seal.
the consumers and aims at the product nutritionallyFer mentation: The Koloh was kept undisturbed for 3-
rich at the time retaining the acceptability anécal 4 months at room temperature (28€). The ready
flavour of choice. Shidal was taken out from th&oloh after removing
the mud and putrefied paste carefully.
MATERIALSAND METHODS Biochemical quality analysis. Moisture, crude pro-
Mowa Shidal was prepared following the traditional tein, fat and ash content dowa Shidal were deter-
method, maintaining all possible hygienic condision mined by AOAC methods (2000), standard methods were
during preparation process (Fig. 1). An in-processused for the determination of salt-soluble nitro¢®8N;
study was done at monthly intervals to record tiee b Dyer et al., 1950), non-protein nitrogen (NPN; AOAC,
chemical, microbiological and sensory qualitiesli&  2000), total volatile base nitrogen (TVB-N; Conway,
ferent stages of fermentation in six months. Fa th 1947), peroxide value (PV; Jacobs, 1958), freg tatids
experiment, 8 sets of earthen pots (locally cathsd (FFA; Nambudiri, 1985). pH was determined using-a p
Koloh, which was round bottomed and narrow neckedmeter (Sartorius make, Germany).
earthen vats, the capacity of which ranges fror#@0- Microbiological and sensory quality analysis: The
kg) were prepared. Sampling, in ed¢bloh was done microbial quality ofMowa Shidal was determined by
in three strata such as top layer, middle layertzotd ~ the methods of APHA (2001) and USFDA (2001).
tom layer. AKoloh, once opened was not used for fur- Mowa Shidal samples were used for periodical sensory
ther research to ensure equal and uniform anaerobigvaluation at one month interval by an expert pafel

condition before opening. 10 judges. The experts were selected from the aegul
Standardized traditional method of Shidal Shidal eaters, who gave the scores for appearance,
preparation color, texture and odor, using a five-point lsca

Preparation of raw materials. FreshA. mola was (Mahanta and Muzaddadi, 2012). The overall accept-
collected of uniform size (average length 6.6 crd an ability was calculated by taking arithmetic average
average weight 5.25 gm per fish) from natural re-from the score sheet (Table 1). Loss of charatiesis
sources as soon as they were harvested. Thersttesfi  Shidal smell was considered to be the prime criterion
were degutted and washed properly with good qualityfor quality deterioration. The judges also gaveea d
water to remove dirt and slime. scriptive quality analysis after feeling, seeingdan
Drying: Dressed fishes were dried under sun for 4-5smelling the rawMowa Shidal at different stages of
days on raised bamboo platforms to reduce the moisfermentation

ture content. Care was taken for non infestation ofStatigtical analysis The SPSS (2000) statistical package
fishes with insect pest during sun drying. was used for analysis of the experimental resitilte
Oil processing: The inner and outer surface of the data were analyzed as per one-way analysis ofneari
Koloh was smeared with mustard oil and allowed to calculate the significance difference (P<0.05) agntire
sun dry. This process was continued for week, timgil ~means were compared using the Duncan's Multiple
Koloh become saturated with oil and was unable toRange Test (Snedecor and Cochran, 1962).

absorb any more oil even after fresh drying.

Soaking: Sun driedA. mola were soaked in potable water RESULTSAND DISCUSSON

for 5-10 minutes depending on the texture of thbefs.  Mowa Shidal prepared by the traditional method was
After soaking, fishes were spread on the bambopandt  perfectly ripened after 120 days of fermentatioal{l€
covered with a net overnight to drain out the water 2), with characteristic stronghidal smell, moist and
Packing: A Koloh was fixed (keeping underground up sticky surface, dark brownish colour, moderatelft so
to the belly) tightly in the ground, keeping it igirt or texture and with shape of the fish intact. From a¢he

in a thermo-coal board tightly in vertical positidiow ganoleptic point of view, the product after 120 slay
packing was done by spreading the fishes in layer i fermentation, showed best quality and the overall a
side thekoloh and uniform pressure was applied with ceptability at this stage was 4.35 on a five-paicdle
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Table 1.Quality scores for the sensory evaluatiorsiafial (Mahanta and Muzaddadi, 2012).

Quality attributes Characteristics Sensory scores Quality
Appearance Bright, moist and shining surface 5 Excellent
Slight dullness with shining surface 4 Good
Dull with soft surface 3 Fair
Definite dullness with soft surface 2 Average
Dry fish like, loss of weight, fungal growth 1 poor
Color Dark brownish or slight yellowish color 5 Excellent
Gray yellowish or black color 4 Good
Pale brown or gray color 3 Fair
Color become fade and off-white 2 Average
Whitish color 1 poor
Odor Strong characteristicghidal odor 5 Excellent
Light characteristicshidal odor 4 Good
Slight Shidal odor with no sour odor 3 Fair
Faint sour odor 2 Average
Strong sour odor, rancid, ammonia smell 1 poor
Texture Firm elastic muscle, sticky surface and muscledsdached 5 Excellent
from the backbone
Soft abdomen and fairly firm muscle 4 Good
Muscle with no elasticity and firmness 3 Fair
Limp and flaccid muscle 2 Average
Melting abdomen, muscle easily bruised and broken 1 poor
Table 2. Characteristics dflowa Shidal in different stages of fermentation at room terapee (28+1°C).
Fermentation peri- Characteristics of the products Remarks
ods (days)
30 No characteristichidal smell, moist with moderately soft surface, harthitiation of fermentation
texture, almost no color change
60 Mild putrefied smell, Moist with moderately soft rface, moderately Fermentation activity
hard texture, silvery, off-white color period
90 Shidal smell moderately prominent, moist with soft anatlgtisurface, Under- fermented, Pre-
texture starts softening, color changes to palesbro ripened, low quality, but
acceptable
120 Characteristic strongshidal smell, moist and sticky surface, darkRipened, Best quality
brownish color, moderately soft texture with shapthe fish intact Shidal
150 Characteristic stronghidal smell prevails, moist with very soft surfaceQver-fermented, post-
texture very soft, shape of the fish distortedpcdiark brown ripened, low quality, but
acceptable,
180 Characteristic stronghidal smell no longer prevails, Moist with veryDegraded, over fer-

soft surface, the product almost turns to pastey cark brown to black, mented, poor quality
deterioration starts

Table 3. Sensory quality ofMowa Shidal during fermentation.

Parameters Fermentation (days)

N=10 30 60 90 120 150 180
Appearance 3.20+0.30 3.50:0.2%° 3.80+0.10 4.20+0.16 3.60+0.3%° 3.30+0.30
Color 3.50+0.38 3.80+0.26° 4.20+0.26°  4.50+0.16 4.10+0.20 3.30+0.28
Texture 3.60+0.20 3.60+0.20 4.10+0.16 4.20+0.16 3.70+0.20 3.00+0.38
Odor 2.50+0.48 2.50+0.38 3.40+0.40 4.50+0.36 4.10+0.26° 3.50+0.20

Overall acceptability ~ 3.20+0.26 3.3520.20 3.88+0.18 4.35+0.18 3.88+0.20 3.28+0.30

All values are means + standard deviations ; a-@n®evithin a row, which are not followed by a conmsuperscript letter (s)
are significantly different (P<0.05).

(Tables 1, 3). However, théhidal after fermentation comparatively lower in respect of odour, texturel an
of 90 days and 150 days were also acceptable thoughppearance. There was significant difference (F0.0
the judges recommended both the products as undein all the sensory quality parameters during fertaen
fermented (pre-ripened) and over-fermented (posttion period (Table 3). Voskresenky (1965) suggestat
ripened), respectively. The overall acceptabilitpsw the rate of ripening depended on the quality, typfish
3.88 for both the stages, but, the quality was $edre  and temperature at which fermentation was takecepla
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Table 4. Biochemical quality evaluation d&flowa Shidal during fermentation at room temperature.

Parameters Fermentation ( days)

N=3 30 60 90 120 150 180

% Moisture, 39.36+1.05 39.31+0.76 39.26+0.21 39.21+1.28 39.23+0.96 39.28+0.88
% Crude pro-  31.28+0.80 31.44+0.92 31.53+0.71 31.70+0.458 31.65+0.62 31.69+0.39
tein,

% Crude fat, 17.65+1.160 17.70+1.00 17.83+1.08 17.98+0.76 17.89+0.68 17.91+0.87
% Ash, 10.94+0.47 11.09+0.61 11.11+0.32 10.07+0.58 10.04+0.77 9.95+0.63
pH 6.5+0.02 6.3+0.02 6.0+0.10 5.8+0.02 5.9+0.0F 6.1+0.02°
SSN, (% of 49.5+0.54 48.7+0.4%° 47.7+0.33 46.5+0.68 44.9+0.7% 44.1+1.08
total N)

% NPN, 2.05+0.19 2.08+0.28 2.15+0.48° 2.2610.11° 2.32+0.18 2.47+0.18
TVB-N, mg%  107.30+0.41  122.25+0.22  138.10+0.90  148.50+0.3%  167.20+0.88  246.36+1.06
PV (meq @/ 21.46x0.2% 22.15+0.36" 22.56+0.18° 23.05+0.22° 23.67+0.1% 23.78+0.1%
kg of fat)

FFA, (% as 49.87+1.28 50.76+0.82 51.95+1.1% 52.47+0.78 54.3620.96° 56.68+0.68
oleic acid)

All values are means = standard deviations; a-fneeethin a row, which are not followed by a commsuperscript letter (s)
are significantly different (P<0.05).

Table5. .Microbiological quality evaluation dflowa Shidal during fermentation at room temperature.

Parameters Fer mentation ( days)

N=3 30 60 90 120 150 180
TPC (log cfu/g) 5.86+0.68 5.61+0.60 5.49+0.79 4.82+0.48 4.65+1.08 4.57+0.69
Yeast and mould (log ND 1.20+0.36 1.04+0.47 1.00+0.36 <1 1.00+0.06
cfu /g)

Saphylococcusaureus  3.08+0.79 5.32+1.48 5.23+0.58 4.50+0.36 4.25+0.76 4.04+0.54
(log cfu /g)

Escherichia coli (log Absent Absent Absent Absent Absent Absent
cfu /g)

Salmonella sp. (log Absent Absent Absent Absent Absent Absent
cfu /g)

All values are means + standard deviations; a-ons@athin a row, which are not followed by a comnsuperscript letter (s)
are significantly different (P<0.05).

At the same time, bacteria present in the prod@ew creased insignificantly (P>0.05) from 10.94% to
considered to produce metabolites that contributiat 11.11% during the initial stage, but a tendencyatals
vour and odour in the fermented fish products duthé  stabilization occurred at 90 days of fermentation a
proteolytic and lipolytic activities (Mackiet al., 1971;  then decreased to 9.95% at 180 days of fermentation
Sands and Crisan, 1974). Their degradation procesélable 4). The utilization of the whole fish, inding
brings out certain characteristic flavour, which assen-  bones and scale in the fermentation, increasedghe
tial for the quality of the final product. They &$sn the  content in the sample. Scales were reported taibent
breakdown of fish tissue as well as the developroént ute higher ash content (Quadrate-I- Khetal., 1964)
aroma and flavour (Beddows, 1985). and also rich in mineral. The lipid content alse in
However, there was not so much variation in the bio creased and it obtained the maximum value (17.98%)
chemical composition during different stages of fer at 120 days but remained almost unchanged at tie la
mentation. The moisture content of the productgedar stage. There was no significant variati®»(.05) dur-
from 39.21% to 39.36% during 180 days of fermenta-ing fermentation period. This finding was similaittw
tion (Table 4).There was no significant differencesthe finding of ljong and Ohta (1995) Bakasang- a
(P>0.05) in moisture changes during fermentation pe fermented fish sauce prepared from small whole sar-
riod. This fluctuation could be attributed to théat dines Gardinela spp. orSolephorous spp.), in which
content. EI-Sebahy and Metwalli (1988) noticed a re the crude lipid of 14.17 % was found. The crude-pro
duction in moisture content during fermenting of tein content at the initial stage of fermentati®0 (
Bowri fish muscles prepared froktugil cephalus. The  days) was 31.28% and increased slightly to 31.69% i
high moisture content of the product might be due t 180 days of fermentation (Table 4). The increase in
the soaking in water of sundrigd mola during proc-  protein content can be attributed to microbial bgsts
essing ofShidal. The percentage of ash content in- of proteins from metabolic intermediates duringirthe
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FreshA. mola of uniform size (6.6 cm & 5.25gm) was col-

lected

Degutted and wash the dressed fish with potablerwat

Dried under sun on raised bamboo platform (2831

Weigh

Wash with potable water

Packed the semi dried fish in oil-procesgatioh

Fill the mouth portion (from neck to rim of thikoloh) with
the cover paste

Cover the paste with the coverleaf

Keep in a sheltered place for 3-4 days as such

Apply a layer of thick clay on the paste after reing the
coverleaf

Keep in a dry and sheltered place

Apply one more layer of clay on the clayseal, dats ap-
pear on the seal

Repeat mending of cracks till no more cracks appedhe
seal

Keep theKoloh undisturbed for 3-4 months

Remove the mud and putrefied paste carefully anel dak
the final product one layer after another

Fig. 1. The standardized traditional preparation of Mowa
Shidal.

growth cycles. Protein might have been degraded t
amino acids by the activities of fermenting microor
ganisms and used in the metabolic activities. Sanni

al. (2002) reported protein value of 16.8-21.9%ia-

moni, a Ghanian fermented fish condiment prepared
from various fish species. The result of the presen
experiment revealed that there was no significdnt e
fect of the fermentation process in the proximatm<

position ofMowa Shidal.

The pH changes dflowa Shidal during 180 days of
fermentation were recorded in the range of 5.8a6.@

have significant difference (P<0.05) between défer
stages of fermentation. The pH value was decreased
initially up to 120 days from 6.6 to 5.8 and theady-

ally increased to 6.1 in 180 days (Table 4). The in
crease in pH during the latter part of fermentatiais
been attributed to the formation of volatile basin-
pounds (Soyirgt al., 2003). The optimum pH for good
quality Shidal prepared fronPuntius spp. was recom-
mended as 5.7+0.2 (Muzaddadi and Basu, 2012a).
The salt soluble nitrogen dflowa Shidal as percent-
age of total nitrogen was found to be 49.5 and de-
creased significantly during fermentation periodheT
decreasing trend of SSN values might be attribted
denaturation of protein during fermentation. TheNNP
value of the present experiment increased sigmifiza
(P<0.05) from 2.05% to 2.47% during fermentation of
Mowa Shidal (Table 4). Non-protein nitrogen in-
creased due to the utilization of the whole body of
Puntius spp. in the fermentation process (Suchitra and
Sarojnalini, 2012). This finding was supported bst-O
tereret al., (2003) in which the treatment of enzymes
present in the digestive system increased the NIRN d
ing fermentation. The increased value also atteithub

the proteolytic activities of the fermenting micrgan-
isms (Babuet al., 2005). The level of TVB-N doubled
gradually as time elapsed and the range was 107.30
mg% - 246.36 mg% during 180 days of fermentation.
Significant variation (P<0.05) was observed between
the stages of fermentation. It indicates the caotirs
production of volatile bases due to the breakdodn o
proteins by the action of microbes (Badiual., 2005)
and responsible for the generation of typical flaand
aroma of the final product (Majumdat al., 2005).
Bolzoni et al., (1996) also reported that the higher lib-
eration of TVB-N was correlated with bacterial geti
ity and biochemical changes in the fish muscles.

The PV and FFA values of the present experiment
were found to be 21.46 - 23.78 milliequivaler/kg

of fat and 49.87- 56.68% as oleic acid, respegtivel
and increased significantlyP€0.05) during the fer-
mentation period (Table 4). As the fermentation of
Shidal was an anaerobic or microaerophilic process,
the PV and FFA values dflowa Shidal were com-
paratively lower than the PV (39.12- 51.96 mil-
liequivalent Q/kg of fat) and FFA value (64.5-74.6%
of oleic acid) recorded in the caseRfthi Shidal and

%ha&wa Shidal collected from the markets during re-

tailing (Kakati and Goswami, 2013).

Microbiological studies were carried out at one thon
intervals, for six months of fermentation (Table 5)
Maximum fermentation occurred at 120 days, in terms
of highest microbial activity combined with desitab
pH and organoleptic changes (Tables 2-5). The TPC o
Mowa Shidal was 5.86 log cfu/g in the first month of
fermentation and reduced to 5.49 log cfu/g after 90
days and the counts gradually decreased with the in
creasing time of fermentation and lowered the total
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plate count to 4.57 log cfu/g in 180 days. Thisved  cation of the organismln the entire experimental pe-
that bacteria play a very important role in fishnien- riod, no pathogenic bacteria likealmonella spp. and
tation. Bacteria degraded fish protein, leadinghe E. coli were observed indicating the good hygienic
production of volatile compounds from amino acids practice which was followed during the processifig o
and small peptides (Lopetcharat and Park, 2002). Mowa Shidal. We concluded thaf. mola might be a
Processing caused considerable changes in the eompgood candidate species fBnhidal production and can
sition of the microflora in counts as well as ietspe- minimize the pressure on over harvestiwntius spp.
cies found (Pivovaroet al., 1988). Most of the iso- As indigenous fermented fish have been and will-con
lates wereStaphylococcus aureus in the Mowa Shidal. tinue to be an important fish food in bringing e

In the third month of fermentatiols aureus reached proteins to the consumers and as a vital partefitat
54% of the total count (5.49 log cfu/g) and theteraf of Northeast India, these results will contributsig-
the count decreased in subsequent fermentatio®f 4 nificant role in human nutrition.

log cfu/g in 180 days. The presence of a largeqrgrc

age ofStaphylococcus aureus during the initial period ACKNOWLEDGEMENTS
and the end of the fermentation proces$fofva Shi-  Authors gratefully acknowledge tt@hidal producers of
dal suggestecs. aureus might play an active role dur- Borduwa of Nagaon district of Assam, India for thei

ing fermentation. The findings of Thajgaal. (2004)  unconditional help during preparationMéwa Shidal.
supported this finding, which showed the preserfce o
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