S
PROJECT REPORT ON THE RESEARCH PROJECT

DRYING OF FISH AND MEAT FOR SCIENTIFIC PRESERVATION
WITH REFERENCE TO THE METHODS
USED BY PLAIN TRIBALS OF THE BRAHMAPUTRA VALLEY

| {

Sponsored by :

ASSAM INSTITUTE OF RESEARCH
FOR
TRIBALS AND SCHEDULED CASTES
GOVT. OF ASSAM

30, A. DUTTA; Dr.U.C. GOSWAMI; Dr.D.K.SHARMxA

PROJECT CO-ORDINATORS

DEPARTMENT OF ZOOLOGY
GAUHATI UNIVERSITY, GUWAHATI - 781 014 ( ASSAM )

ulx)



10.

CONTENTS

TOPICS

Acknowledgement

Introduction 1-4
Aim of present investigation 5-6
Plan of the work and presentation ' 7-8
Materials and methods 8-12
Types of fish used in different 13-48

types of preservation.

Quality survey of different types of
preserved samples collected from

different stationmns.

Recommendations for improvement of 49-66
the quality of preserved fish and

development of low cost involvement

for large-scale preservation/implementation

in rural areas and specially in

tribal-belt of Assam.

References v 67

Appendix I & II 68



ACKNOWLEDGEMENT

o We would like to express our sincere thanks to the Tribal
Research Institute, Government of Assam for sponsoring this project
and for their guiaance during the entire phase of investigation. It
is needless to mention that Dr. B. N. Bordoloi, Director of Assam
Institute of Researph for Tribals énd Scheduled Castes, Government
of Assam has helped us in every possible way by his advice and

suggestions whenever necessary.

Thanks are due to the different National - Laboratories of
Government of India, who helped us not only by.analysing some of our
samples, but also extended their help in deputing their scientists
to discuss with us. Their expertise, library facilities and -information
offered by them are gratefully acknowledged. In this context, the

institutions involved directly with the present research projects are:

* Central Institute of Fisheries Technology, Cochin.

* Central Institute of Fisheries Research Education, Bombay.
* Central Inland Fisheries Research Institute, Barrackpore.
* Central Inland Capture Fisheries Research Institute.

*

Food Technology & Enzyme Engineering Division, BARC, Trombay,

Bombay .

#* Central Marine Fisheries Research Institute, Ernakulum.




i 4

o | Cauﬁati University.
* indian Institute of Science, Bangalore. )
* Regional Sophisticated Instrumentation Centre, M’;‘;—IU, . DSTV,
Shillong.

Our thanks are due to the authorities, Gauhati University and
Head of the Department of Zoology, ‘Gauhati University for providing

necessary facilities in continuing the entire study in-the Zoology

Department, Gauhati University.

- Project Co-ordinators.
%th February, 1992
Department of Zoology

Gauhati University.

A N

[DR. A. DUTTA]  [DR. U.-C. GOSWAMI]  [DR. D.K. SHARMA]



INTRODUCTION

The nutritivé and medicinal value of fish has been recognizé:d'
from time immemorial. It provides an exéellen’t source of protein for
“human 'di@t.. The protein 1s relatively of ‘high digestibility, havihg
biolog”ical and growth promoting value for human conéumption.NuEritionél
studies have proved that fish broﬁein rank in the same clas; as chicken
protein and are superior to milk, beef protein and egg albumen. Fish
protein comprises all 'thé ten essential amino acids in desirahle.
strength for human consumption (namely, lysine, arginine, histidine, -

leucine, isoleucine, valine, threonine, methionine, phenylalanine and

tryptophane). This accounts for the high biological value of fish

flesh. Fish, therefore, becomes a valuable suppledent to human diet

for people who are habitually taking cereals, st.archyjroots and sugar
as their principal diet. Bef_n:.des proteins, fish flesh also quf;ers
minerals, jodine, vitamins and fat. Over and above all, fish flesh
cooks; easily, offers a palatable taste and flavour, and 15 :easily'

digestible.

F].Sh is 'qonsqﬁéd either as a preparation from freshly caught
£ish | or from thc;sql 'thait”; have been preserved ‘in some form. Ho_wéver,d
' f;_sh in fresh é'om.i'ition makes a difference.‘ The nutritional value,
the look, the flavour and even the biochemical compositions do .not;,-'
remain constant aﬁﬂ und,érga changes during. preservation processes”and
storage. -.Also, same speices of fish may show variation in biochemical
composition of its flesh depenfling upon the” fishing ground, fishing
season, age and sex of the individual; fat and water cqni:ent | bemg

most af fected.



Fisil is more easily perishable than cattle, sheep and chicken.
To prevent spoilage of fish some form of preservation is necessary.
Preservation means keeping the fish, after it has landed in a.condition
wholesome and fit for human consumption for a short period or a few
days or for longer periods of over a few months. During the period
of preservation the fishris kept as fresh as possible, with minimum
losses in flavour, taste, odour, form, nutritive value, weight and
digestibility of flesh. This preservation should cover the entire
period from the time of capture of fish to the sale at the retailer's
counter, inciuding any storage time. The cost of preservation should,
however, be low to ensure profitable return. The method of preservation
should be simple, such as may be applicable on a commercial .scale,
and suitable for climate of the place concerned. The fish or its
products, when presérved, should have good keeping quality, Ilong
keeping period or storage life, safe for human consumption, and can
be freéhened during preparation and cooking. It must be.'pointed out
that ;‘.mperfectly lor poor preserved fish could be dangerous and -may
cause serious food-poisoning when eaten. There are several insténces
of heavy losses of human lives due to consumption of badly preserved
fish or other meat products. There are regions in the world where fish
or meat preservation is not necessary. In arctic zone, for instances,

landed fish is rapidly frozen due to extremely cold climate. In

temperate climate like European countries, the need for preservation



is not so pressing because fish can remain fresh for a few days without
any presegyation. The i)ictufe is quite different for tropical countfies
like Indian. Here the hot climate favours rapid spoilage of fish. In
 India, for example,ﬁ landed fish can ordinarily remain fresh for not
more tha;1 6-8 hours after capture and after which decay isvimminent.‘
Fish must, therefore, be preserved soon afﬁer landing.It is unfortunate
that most of the countries are économically backward or poor, faced
with food scarcity and téchnc;logically underdeveloped. Waétage of
animal promtein by way of fish spoilage cannot be afforded. Preservation
is greatly needed, mbut preservation is realtively m9ré difficult in ..
Vtropics than in ténperate places. Large geogl;:aphical size, pbor_

transport facilities and lack of funds are some additional problems.

-

>

"The objectives of fish preservation is, however, large. Besides
ensuring availa,bi»lity_ of fi&h in a condition fresh and fit, it also

helps -

[i] in‘maintairiing-a steady supply of fish in the market throughout

the year, including the period of poor catches.

Eii] in keeping a control over the hike and fall in prices, thus
stabilishiné the price even in periods of low landing ‘or bu,mﬁeri

cat‘i:hes .



O

Fy

Thege are various methods of fish preservation, many of whica

. are only of local importance. Those methods with a wider applfcation-

are:- N - ‘ @

Chilling with ice or a mixture of ice and salt.
Freezing and reffigeration. |
%  Storing in cold storage.

* “Deeb freezing and freeze drying.
#  Sun drying. |

*® ﬂéchanical‘drying.

¥ Dry sélting.

#  Brining.- N ' -

L)

%  Smoking.

# Pickling etc.

_Except the first five methods, rest methods are often described
as curing. The metheds variously adopt ome or other principle of

prese?éatidn or often ‘also- a combination of these. There are several

dratback against each methods, but improvements, however, are being

constantly made in the methods - of . preservation or to overcome these.

1

drawbacks.

Meat preservation by the plain tribes of Assam remains limited.
This is owing to non-availability of sufficient amount of meat at a

time. However, in some places pork and occasionally deer (hunting or
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killing . i% bréhibited by the law) meat. are kept preserved for.‘2~3
months.” Other types of meat like mutton/chickens or some other bird
meat are not presérved because of their scarcity in thege region.
During the present investigation only a few records on pork preservation
could be observed among the plain tribes of Assam.

Although originally Qe plroposed to investigate the preéervation
of meat as well as fish, later on we had to confine our studies

particularly on fish preservation only. .

AIM OF THE PRESENT INVESTIGATIONS:

oy

- Assam is blessed with the water -resources afforded by the river
Brahmaputra with- its large- number of tributaries, streams, beels,
swamps, which provide - the occurrence of a large variety of

freshwater fish resources. However, the occurrence of the freshwater

fisheg of commercial '.impo;tance such as carps (Rohu, Labeo rohita; -

Mrigal, Cirrhinus .,mrtigaléi';. Catla, Catla catla; Baih, Labeo calbasu;

Bhangan, Labeo boga, Cirrhinus reba,, Chital, Kandhuli, (Notopterus

Chitala, N. notopterus,, Sal-Sol-Goroi (Channa; C.. marulius, T.'

striatus, C. punctatus,, Kawoi—Magur—Singhi (Anabus téétudeues, Clarias

batrachus, Heteropneustes fossilis), Puthi (QM sp., and cat fish

like Barali (Wallago attu), Ari (Mystus seenghala), Pabda (Ompok pabo,

and other miscellaneous fish are not adequate to meet the daily demand

of the large. section of the fish-eating population. Mor—eover, fishing

» -



in the Brahmaputra water-system including beels/swamps is restricted

to the period after the recession of the flood water. Although through- -

out the year fishing is pursued on a small scales, yet this camnot
' meet the demands 'o;‘. the population in the interior places. Further
the supply of fish through Government agencies or State Fishery
Department in remote _places of Assam is not uniform and constant. A
large section of plain ;:r'ibes inhabiting Assam follow different types
of f'ish. .breéservati'on'. Thej noi:’ only uset;heir 'preserved‘ ‘fiéh‘in. the “
lean season, but also sell it as their livelihood. There are various )
methods such as sun-drying salting and smoking pr.oce'sées which are
practised, mwhereby £ish are preserved for few‘ mc'mthﬂ (1—4 months) at
a time. Besides these principal methods fish are pr.eserved b} pit-
curing, preﬁaring fish powd‘gr and adding of spices. It has been seen

D

that the preserved samples cannot be kept for a long duratiom.: Owing
to deterioration,_of quality/.appearance etc. ,they cannot sell or consume
it. In view of such ideas the proposed investigation is aimed to

explore -
-7

A.[i] the factors 'deteriorating the quality of preserved fish and

- meat samples. ' -

[ii] = Analysis/survey of the different preserved samiile' from different
places of the Brahmaputra valley prepared by the plain tribes

of Assam.
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B. Recommendations/suggestions to be followed during  the

- -

preservation of fish and meat for preparation, storage and
.. w
preservation for a longer duration among the different plain
tribes without involving any sophisticated technology or high cost

involvement for their use in commercial scale as well as for

own consumption.

PLAN OF THE WORK AND PRESENTATION:

The entire work is planned to elucidate the facts in the

following ways:—

=5

1. Materials and Methods followed during the period of imvestigation
2. Types of fisH’used by the plain tribes'for.preservation.
3. Quality survey of the preseérved samples from different tribal

villages of Assam and analysis of the same to explore the duality

in terms of

[i]  Moisture content.

[ii] Protein content. -

[iii] -Ash (Minerals).
-[iv] Sand particles.

[v] Fat/Lipid content.

[vi] Salt.



[vii] .Microbial load with reference to total bacterial load,

Salmonella, Vibrio cholerae and different fungal population

[viii] Organoléptic evaluation.

Note: The above survey or quality evaluation of the collected samples

[(a) random colection, (bj seasonal collection on particular types
throughout the year] is necessary to focus the problem assoclated with
the partlcular type of preservatlon so that improvement of methods

or precatuions could be followed, for which certain recommendatmns

have to be mgde. : ‘ -

4, Recommendations/suggestions for quality mprovement on techruques
for preservatlon, sA:orage based on the analytlcal data observed
‘in above column [3] The recomméndations are based on low cost ’
involvement én_d without using any high technology, so that they'

. can expand the trade in commercial ;cales. |

MATERTALS AND METHODS: -

- The materials used and methodology followed during the present

e

investigation may be summarised as follows:

1. Collection of Samples:

Different preserved samples were collected either from the
market, or from a community or an individual person. The collected
samples were packed in air- tight polythene packets and marked for future -

experiments.
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2. Preparation of Samples:
®

Some fish were taken and different process of preservatigﬁ such
as sun-drying, sméking, salting were carried out follow;ﬁ by the
addition of preservation sﬁch as sodium-benzoite and use of herbal
sample and were prepared in the laboratory. Control of temperature and

moisture regulation were carried out. Direct sun-light drying was

'condutﬁed By keeping the SAhple dn the roof of'a~2—storiedlbuilding

with necessary precautions taken to keep off sand/dust and contamination

of flies. The prepared samples were stocked/stored'anq their analysis'

was carried out as and when required.

3. Biochemical Analysisg:

A. Protein: The. pfateiﬁ content of the samples was analysed by

.¢issoiving the same with sulphuric acid through micro-kjeldal methods.

Toﬁal'.nitrogen (multiplying the 'N' value with 6.25) of the sample

was used for calcﬁlgtion of total protein (Homair, 1954; Hawk and Oser,

1965,.

B. Fat/Lipid: Fat or lipid content was analysed after soxhlet extractien

with diethyl ether for more than 12 hours. Ethefal extract was

. evaporated (80°C, and fat/lipidcontent was estimated [Barua and Goswami,

1977; Duel, 1957]. S R

-]

t
!
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C. Moisture: Sample were taken in a moisture-box and dried in an oven

at 100°-105°C and cooled in a disicator. Process of heating and cooling

»
were repeated till a constant weight was achieved (Karrick et al.,

1956 ;.

D. Ash:

[i] Samples were taken in a tared platinum (or procelain) crucible
and heated over a low flame till all the material was completely |
charred. later on it was heated in an electric furnace for about_3—5 hours
at 600°C till the charred material was converted into -white ash. Finally

the weight of the sample was determined in an sensitive electric balance

(CIELNE15851)%

[ii] Estimation of minerals: The presence of different minerals such

as calcium, phosphorus, magnesium, =zinc, copper, iron and maganese
etc. were determined from their atomic absorption spectra from the
ash samples of the fish. The final estimation was followed after

comparing the absorption of known sample as those minerals.

E. Salts: Total salt content was analysed from the standard methods

adopted by CFTRI- Cochin [CIFT, 1985].

F. Sand: Sand particles were estimated from the ash samples after
treating it with 250 ml 1:1 hydrochloric acid. After cooling, the

content was filtered and Chlorine-free residue was (after washing with
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distilled w.ate,r) and later on sand particles were weighted (Joshi

et al., 1856; Love et al., 1959;.

w

G. Microbial analysis: Microbiological analysis with reference to total

bacterial load, Salmonella content, V ibrio-cholerae and identification
of different fungal samples were followed from the standard microbial
analysis procedure as described by Branstedt and» Auerbach, 1961,

Raghuramulu, et al., 1983; Tarr, 1961).

H. Organoleptic evaluation: Organoleptic evaluation of” different -sampleé

were calculated from the standard organoleptic score forwarded by Miyanchi -

et al. (1964); Ohio Dept. Health U.S.A. (1953), Stansby (1944).

on

Sources of Chemicals and Solvents:

-

Standard chemicals from BDH-India, Emark and Loba chemicals

"

were used. Necessary purification‘andrstandardization etc. were followed

from Nair et al. 1971~ 1974.

TYPES OF PRESERVATION AND VARIETY OF FISH SPECIES USED IN VARIOUS
PROCESSES OF PRESERVATION: :

-

. Critical survéy in the Brahmaputra valley extending upto Karbi |
and North Cachar Hill distrcts shows that various types of methods
of presérvation are practised by the plain tribes of Assam for their

day to -day use or for commercial production. Although several types
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or qualitiesjof preserved fish are available in different places with
minor - variations, yet the following are the principal methods of
preservation that are used mainly in all communities of the “various

tribes encountered in the present investigation.

Types/Methods of Preservation:

1. Sun-dried.
2. Smoking.

3. Salting.-

Besides the above principal methods there are lots of otﬂer

methods such as:- . - -

[2:)

[i]  Processed and supdried.

fii] Processed and kept either in a pit/pot/bamboo cylinder/earthemare
' pot etc. -

[ifi] Processed-powdered and sundried.

fiv] “Processed - Addition of spices, Aracha tuber powder, Siju leaves,
banana ash, kathal pat etc: are some of the addition in—

processing the different preservel fish.

The vérieties . prepared by the blain tribes such as Naphum,
Sidal, Ngo-San, Nakhum, dried powdered fish are ;ore or less similar
in nature. The use of different plant malter like aracha steum, tubers,
Tathal pat and banana ash or- juice .of-a8h (yhich is an alkaline juice prepared

after burning the stem portion of banané ‘etc. ..are. . some of “the’

-
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different fomms of preservation. But the above auxillary methods are
not practised except one or two  methods in large scale and “very

difficult to get throughout the year. *

Type of Freshwater fish used in different preservation:

The plain tribes inhabiting both banks of the river Brahmaputra
show a speci-ai' interest 'and' liking for the preservation of fish of
freshwater origin. During the present investigation no such differentiation |
could be made ‘regarding the particular type .of the fiéh used. As a
whole they like any type of pAreserved as well as fresh fiéh depending

upon the availability of the same. In the following Table (Table I).-

=

the types of fish most commonly used in the various proces's,_ _of
preservation are ‘liste_d'. Coi‘hmon_ names used by the local people of the
Brahmaputra vallej are stated along with the Latin names [Bilogical

names] . The types of preservation followed with reference to specific

-varieties, of fish h'aw.re also been shown in this aforesaid table. The

-

abbréviations used are- Sd = 'Sun dried; Sm = Smoking; Sa = Salt

ap;;'lication followed by Sun-drying; Ot = Other methdds/miscellaneous_

types of preservation. . -

~



TABLE -

1

Local Names

Biological Names

Type of
Preservation
followed

Chanda

Mowa

Cuchia

Baralia

Chelkana

Law-Puthi

Puthi *

"Cheni Puthi -

Darikona

Ambassis nama

A. ranga

Amblypharyngodon mola

Amphipnous cuchia

Aspidoparia morar

A. jaya

Baralius bendelisis

Oxygaster bacaila

Danio devario

Chela laqbuca

Esomus danricus

Puntius sophore

P. ticto

Puntius sarana

Rasbora daniconius

Danio acquipinnatus

Sd, Sm, Sa

Sd, Sm, Sa,0t

Sa, Ot

Sd, Sm, Sa,0t

Sd, Sm, Sa,Ot

Sd, Sm, Sa,0t

Sd, Sm, Sa,0t

Sd, Sm, Sa,0t
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Local Names Bio logical Names Type of
Preservation
£ followed

Elanga Rasbora elanga Sd, Sm, Sa
Rohu (Finglings Labeo rohita Sd, ‘Sm, Sa

upto 20 cm)
Catla (Finger- Catla catla Sd, Sm, Sa
lings upto 20cm)
Bahu/Baih Labeo calbasu
Kurhi (Fingerling
upto 12 cmy " Labeo gonius Sd, "Smi¥Sa
Mrigal (Fingerling
upto 20 cm) Cirrhinus mrigala Sd, Sm, Sa
Lachim Bhangan C. reba Sd, Sm, Sa
Boga Bhangan Labeo boga Sd, Sm

Labeo bata
Labeo pangusia

Nandhani Mas Labeo nandina Sd, Sm
Kandhuli Notopterus notopterus Sd, Sm
Chital (Upto N. Chitala Sd, Sm
20 cm size)
Botia Botia dario Sd, Sm

Lepidocephalichthys guntea

Noemacheilus botia
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Local Names Biological Names Type of
- Preservation
» followed

Tengra Mystus vittatus Sd, Sm, Sa,

M. bleekari

M. cavasius

M. 'ten"gara
Ari(upto 20 cm size) Mystus seengala . 8d, Sm, Sa
Ritha(upto 12 am size) .Rita rita Sd, Sm, Sa
Pabha Ompok bimaculatus Sd, Sm
Barali(upto 20 am size) = Wallago attu Sd, Sm, Sa °
Kajali Mas Ailia goila Sd, Sm
Karati Gadus:f.g chapra - Sd, Sm, Sa,Ot
Phasa Setipinna phasa Sd, Sm, Sa
Naria Clupisoma  garua Sd, Sm, Sa
Magur 'Cla‘;':i.as batrachus Sd, Sm, Sa
Xawoi Arabus ..téstudineus Sd, Sm
Singhi Heteropneustes fossilis Sd, Sm, Ot
Colisa Colisa fasciata Sd, Sm, Sa,0t

C. lilia

C. sota
Tari Mastacembelus pancalus Sd, Sm, Sa

Macrognathus aculeatus
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Local Names

Biological Names

. Type of
Preservation
followed h

Bami

Sal (20 cm)

Sol‘(ZO CQ)

Gﬁroi Qggggg Sp.
Chenal (20 cm)

Chengali
Pani-Mutura

Kokila

Bhehari/Gadgadi

Koya Mas

Iish
' Common Céfp.

Paharud Mas

Mastacembelus armatus

Channa marulius

C. straitus

C. gunctétus
C. amphibious

C. orientalis

Glossogobius giuris

‘Xenentodon. cancila

Nandus. nandus

Gagata cenia

G. gagata

. Hiisa ilisha

'Cyprinus~carpiu

" Chagunius chaguni®

Acrossocheilus-hexagonolepis

Gafra gotila

_Crossocheilus latius latius

Sd, Sm, Sa

Sd, Sm, Sa

Sd, Sm, Sa,Ot
Sd, Sm

Sd, Sm, Ot

Sd, Sm, Sa,0t

Sd, Sm, Sa

Sd, Sm, Sa
Sd
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QUALITY SURVEY OF DIFFERENT TYPES OF PRESERVED SAMPLES COLLECTED FROM
DIFFERENT STATIONS:

L 2

The -collected samples were taken to the laborators and -the
necessary labelling as well as analysis were done with reference to
the parameters shown in Table 2 . The samples were marked numerically
together with their collecting stations, the month of collection and
other- env1ronmental parameters such ‘as, weather condition etc. and
the type of preservation and perlod“ covered on that daz froo the time
of preparatioh etc. Samples were collected either directly from their

homes or from the nearby market of that station. However, for some

samples orders were placed for preparation and the anelysis were made -

after collection from that station.

(2]

Sample collection and analysis: )

-

Different t'yoes of presrved fish sahples were studied from
various nllages/ stations 1nhab1ted by the plaln tribes. The preparatlon
were collected as is shown in Table 2. The samples were marked agalnst
the var1et1es from each statlon and their quallty evaluations were

made a; analysed later.

However, in some .stations _certain families were asked to prepare -

particular .ty.pe of samples which were purchased and analysed. This

is owing . to the non-availability of those samples, or in some places

/
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®
some tribes do not practise any methods of preservation from the last

two years, hence they.. were requested to prepare a particular type.
Further similar samples are knwon by different name 1in different

localities, but here only the more common and established name have

been cited [Bordoloi, 1988; Bordoloi et al. 1987].
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TABLE — 2

Different samples were shown (No.) against each station and the type of preservation.

No. ofgdifferent preserved sample -collected from May 1990 to August

-

Station . 1991 agalnst the type of preserved fish. -
/village :
: Sun- Smoking .. Salting Powder- Nephum Sidal Ngo-San Others
dried ed fish
1 -2 3 b 5 6 7 8 9
Subansiri 31 18 200 . 5 - - 5 -
Kadam 18 10 10 5 | 5 5. - 1
- Narayanpur 30 25 25 12 - - - | - ) }
Bihpuria 30 26 22 10 10 - - -
Gogamukh 10 19 20 - - .
Ghilamara 25 20 20 - 10 10 5 0 - -
Dhemajee 30 10 20 10 10 5 5 =
Bardalani 30 10 10 . 5 - - - T
Jonai 18 10 15 s = - -l
Jengrai 10 5 - 5 -~ - 5 - o
Borhola 12 2 - - - - B}
Thengalgaon 15 R - 5 5 .
Parba tia. 5 . _— .' _~'  .- - - - -
Kuruabahi 2 15 10 5 10 0 - 5
Pub-Komwarpur S 2 - - .- _ - -
Dalgaon | iO - - - o - - - | - /
Rawta 15 15 5 3 2 - - -
Uéalguri 10 10 10 - ~ ~ - 2

Khairabari 5 - - - - - - -
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No. of different preserved sample collected from

May 1990 to August

Station 1991 against the type of preserved fish.
/village — iR
Sun-_ Smoking Salting Powder- Nephum Sidal Ngo-San . Others.
dried . ed fish '

1 2 3 S 5 - 6 7 8 . 9
Bhakatpara : 10 5 2 2 4 2 - -
Gthpur 8 5 5 5 2 2 3 -
Kalabari 2 3 2 - - - - -
Doom Dooma 5 - - - - - - -
Sirajuli 3 2 2 - - - = _
Bihaguri 10 3 7 2 2 - - - -
Ghoramari 2 - - - - - - -
Haldhibari 3 2 2 - - - - -
Tengakhat 4 2 2 “ 2 2 - - -
Tinkhong 7 2 -5 2 - 3 - -
Modurkhat 10 3 | 3 2 - - - -
Talap 3 2 2 - - - - -
Uttar Sadiya 15 10 "3 6 3 4 A 1
Kachuga“on 16 10 5 | 10 6 4 - -
Saraibil ~ 10 10 2 5 3 4 , n
Gossaigaon 5 15 2 6" 2 4 - -
Dotoma 10 5 ) - i 3 2 1 - -
Fakiragram 12 10 3 4 5 3 - i}
Patgaon 10 - - 2 1 "1 - -
Sidli 15 5 2 - 4 2 - -
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No. of different preserved sample collected from

May 1990 to August -

Station 1991 against the type of preserved fish.

_[village —® _

Sun-. Smoking Salting Powder- Nephum Sidal Ngo-San~ Others
dried : ed fis

1 2 3 4 5 6 7 8 = 9
Bijni 10 8 6 3 2 5 - -
Dudhnoi 20 10 5. 15 20 10 - )
Darrangiri 5 5 2 10 10 10 - -
Ron juli 3 ) 2 2 6 8 10 - -
Rani 10 10 10 15 2 15 - 10
Bholagaon- 7 10 | - 1- 5 10 - - 3
Borduwar B '
Kaklabari 2 2 - - - - - -
Manikpur 10 - - - - - 1 _’
Howli 10 10 2. 6 "3 3 - -
Barama 10 8 - " 10 " 10 4 6 - -
Baska 5 5 - 5 - - - -
Kumarikata 10 | 2 52“ 2 1 - - -
Goreswar 6 2 - 4 - - - -
Boko 10 2 - 10 10 10 - 2
Chaygaon 5 5 - S5 - 5 2 - -
Sonapur 4 10 - T - - - - -

~ Dimoria 6 10 - 5 2 5 2 2
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A. Detailed food quality analysis of Sundried samples:

o Out of 617 samples:-

Aii,:

Ail):

Aiii,:

Agiv):

Av,:

A(vi,:

L 4

300 Samples.'showed their optimum condition, bearigg good
quality for human consumption. The quality of the 300 samples
was analysed and the gross average value has been shown in
Table 4[A] . The rést of the 317 samples were screened

separatély and out of which (Table 4, B):-

100 samples showed high presencé of sand particles.

57 Samples showed maximum abundance of Salmonella infection. -

5 Samples showed the presence of 'Vibrid cholerae.

80 Samples showed high load of bacteria.

Remaining 75 Sampléé showed poor orgenoleptic characteristics.

A remark has been shown in Table 5 on the quality evaluation

of the above samples. -

as shown in Table 2, §na1yses were carried out and their quality was.

Out of 1779 preserved samples collected from different station.

.-

determined gs'shown in Table 3.
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"TABLE - 3

Gross analysis of the different samples after its collection from
different statioms. )

w

~ Total No. of Types of pre-— No. of Good - No. of samples
different servation of samples having having poor quality
samples collected fish and their optimum food and non commercial
from various individual No. quality for value {and their %)
stations of collection consumption and

commercial value
(and their 7%)

1779 Sundried, 617 = 300 [48.6] 317 [51]
Smoking, 402 319 [79.35] 83 [20.6] |
* Salting, 275 157 [57] " 118 [42.9]
Powdered fish, g
“225 100 [44] 125 [55.5]
 Nephun, 66 _ 35 [53.03] 31 [46.9]
' Sidal, 147 100 [68] 47 [31.9]
Ngo-San, 20 9 [45] 11 [55]
'#Ot'ﬁers, 27 15 [55.5] 12 [44.4)
- 'Others' includes the sun-dried or smoking follerd by [i] burming -

and [ii] use of pickles etc.
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TABLE - 4
Anlytical Reocrds of the Sun-dried Samples.
Neme/Type of s Physio-chemical and microbial characteristics of the collected preserved fish samples.
preserved fish ‘ - , ; - I '
samples and No. Moisture Protein Ash Sand Fat Salt Bacte- Salmo- Vibrio Fm?i Organanoleptic
of collected 5 _ : rial load nell Cholorae . evaluatian
samples 1 2 3 - 4 5 6 7 8 9 10' 1 - :
AA-i) Sundried (X0)18(13)  SL#h)  9(43) 0.06t.02 2264 0.3  5.50%1.2 Ml Ml Rhizopus Sp. God
. H .- . ) § .
B(A-ii ) Sundried(100) 18.5(13) 50(#3.5) . 8(t3) 0.30.5 2264 0.3  5.6x10%1.5 M Nl Nil Good ;
(A-iii) Sundried(57) 23(42.5) S0@4) . 9(#2) 0.0640.02 2143 0.3 5.8a10%1  6.9x10%2 Nil Penicilliun Sp. Good |
t ! - Rhizopus Sp. ' :
Aiv) Smdried 5) 2542) 'Sl#2) 8.5(2) 007 243 03 6207  3.9x0%2 5.9x0%2 Mucor, Medium
- C Penicilliun -
(A-v) Sumdried (80) 24(12) 5L.2(#) 9#3) 007 2% 0.3 12.5x0%43.5 - - Penicllm Medtm
‘ Aspergillus i
. : | Chevalieri "
(A-vi, Sundried (75) 24(£1.5) 50.5(£h) 8(i2) 0.0640.02 22#4 0.3 - 6.5x10°%2 - - Penicillim Poor
. ' ) Aspargilius £lavus
 Anstelodund |
Rhizopus
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TABLE - 5

*

Remarks on the anslysis of the sundried samples.

Observation No. of Samples Quality evaluation

A(d) 300 : Followed the optimum condition
required for sun-dried process of
preservation with the maintenance
of cleanliness and other hygienic

condition.

Aiij 10 : Precautions against sand/dust were
not taken either in the process

or during storage.

Agiii -vi) 217 : . Proper cleanliness and other hygienic
conditions  either in preparation

of storage were not maintained.
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B. Analysis of Somked fish samples:

Out of 402 No®of collected smoked samples:-

B[i]

Bfii]

B[iii]

Bliv]

Remarks:

: 319 samplesshowed optimum qﬁality with regard to their food

quality and commercial value.

: 25 samples contained high bacterial load.

: 20 samples showed the presence of high quantity of Salmonella

species.

: Remaining- 38 samples showed the presence of large number

of fuhgal species within them.

—

-

The-details have been presented in Table 6 and a gross remark

" may mbe' concluded from the analysis of Smoked samples as

shown in Table 7.

g



TABLE - 6

Apalytical Records of the smoked samples.
Physio-chemical and microbial characteristics of the collected preserved fish samples.

Name/Type of - - i
preserved fish — |
- samples and No. Moisture Protein , Ash Sand Fat Salt Bacte-  Salm-  Vibrio Fgi | Organanoleptic |
of collected | ’ rial load nell  cholorae - evalation |
samples 1 2 3 4 5 6 7 8 9 40 11 |
B[i] -Smked (319) 17.5(2) 5L(41.5) 9.242)  0.05 21(#2) 0.4 5102 - - Mucor [Trace] Good g
Bfii] Smked (25) 20(5) 0(#2) 9(2) 0.05 2(42) 0.4 . 5.8a0% - —°  Ridzopus Moderate
T Sz 4 1 § .

B{iii] Smoked (20) 21(#5) 50(#3.5) 9(32) 0.05.. ;21(:2) 0.4 5x10% 7.8x10% - - Moderate
Bliv] Smked (3) 22(5) 48(#3) 9#2) 005  20#2) 0.4 5002 50 - Rhizophus  Poor !
- : . i , Penicilliun ;

Mucor J

t : a.i v

Amstelodam i

&
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TABLE - 7

Observation

No. of Samples

Quality evaluation =~ °

- B[i]

B{ii]

319

25

Followed optimum conditioﬂ of
drying both initially wi?h sun-
drying followed by keeping over
fire(smoking) with the maintenace

of cleanliness and hygienic .

condition.-

Precaution against cleanliness.

.and maintenance of general hygienic

condition were not maintained
eitherwduring processing,handling
further owing to: the"presenée
of high moisture value the
bacterial proliferation is higher

than the [B-i].




C. Analysis of Salted samples:
s

Out of 275 samples:- N
C. [i] 157 were of 'good quality bearing optimum condition followed

during the preservation.

C. [ii] 50 samples showed the presence of high sand coﬁt’ent:.

C. [iii] 68 samples showed the presence of high fungal content. .

The detailed analysis has been shown in Table .8. The remarks

on the quality assessment are tabulated in Table 9.

R



TARLE - 8

Amalytical Records of the salted samples.

Neme/Type of preserved ' Physio-chemical and microbial characteristics of the collected preserved fish samples
fish samples and No. of - -
Collected samples. Moigture Protein  Ash Send Fat =~ Salt Bacterial Salmnell Vibrio  Fungl
. . , Load i Cholarae -
12 3 4 5 6 -7 8 ¢ 9 10
C[i] Salted (157) 9[#]  S5U#.5] 8.5 0.5  2[43] 0.4 5.4x071.2] M1 Ml Rizopus
. g i M
C[ii] Salted [0] . 19[#1.5] Sl#2] 8.8 ,  1.2(#2] 20#2] 0.4 5.x0%[#] ML Ml Micor  Medium :‘
. o . : ' I :
C [1i1] Salted {68] B(43] © 50[#0.5] 8.2 0.07[:0.1] 21[2] 0.3 5.800%42] 5.50°[#2] M1 Muwcor  Mediwn ;
; , o %s o | , _ : Rhizopus }
z - ‘ f ~ | Penicillium |
Aspergilus r
Chevalieri !
;
N
&
f
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TABLE - 9

Qeniark on the quality of the salted samples.

Observation No. of samples Quality evaluation - »

C [i] : 157 : Followed optimum application of salts
“ _ and sundried for initial drying followed
by smoking for the removal of moisture

upto optimum level..

C [ii] 50 : - Proper vcleanliness and precaution against

dust/sand were not taken.

C [iii] 68 Owing to presence of high moisture
the salted .samples develop a number -

“of fungal specimens.
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D. Analysis ofeDry-powdered fish:

D [i]

D [ii]

Bfiii]

- -

Out of 225 samples of dry-powdered fish, 100 samples are in
relatively good condition and are found suitable to be kept.
upto 4 months of preservation. They are of good quality and

have a commercial va]7ue. .

[Remarks: Followed proper cleaning and the pdwdered were dried

upto limiting amount ofAmoisture content,showing good organoleptic

condition]. -
Rest of 120 samples showed high load of bacteria along with

the presence of Salmonella and fungal species.

[Remarkg:- The _sample had high moisture content which yielded -:

the growth of different mocrobes. ]

5 samples showed the preserice of maggots and eggs of flies.

[Remarks: High moisture content helped the flies to propagate

their 'l‘ife cyél__e developing eggs and ultimate developmenting

into maggots. The @etaﬂé of the analysis recrds have been shown

[

- in Table 10.

<]



TAHLE - 10

Amalytical Records of the Dry-powdered samples.

34

: Name/Type of preserved
fish samples and No. of
Collected samples.

' Physio-chemical and microbial characteristics of the collected preserved fish samples

Moisture

1

Ash Sand Fat Salt

3 4 5 6

Load :
7 8 9

Bacterial Salmonell Vi v'o  Fungi Organolep-

tion
10 1

D [i] Dry-powdered 66

D [ii] Dry-powdered 120

19[+1] :

24[41.5]

25[+2]

49[+1.5]

8.5(#2] 0.3[:0.1] 2[#2] 0.3
! 1

ag] 0.4u0i1] 202.5] 0.5
i T

B.8[+1]  0.4[#0.1] 22[#1.5] 0.35

S.0%[#1] Ml . Nil

s.moz[ﬁ] 3.9a0281] ML

8.7x107[#1] 5.207[#1] Nil -

Mucor Good
Rhi.phopus
Aspergillus Medium
Chevalieri
Amstelodum.
Penicillium
Mucor

Rhizopus
Aspergillus Bed
Chevalieri
Amstelodurm.
Penicillium
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E. Analysis of Nephum samples:

E [4]

E [ii]

E [iii]

Outgof 66 Nephum samples, 35 were good quality. It may be

mentioned that‘ there are various types of Nephum szmples but
the samples Béaring good quality were of high conﬁmercial value
with high standard analytical records as well as good

organoleptic condition.

10 samples with whole fish [Puntius, Gadusia] preservation were

found in several layers separated by Kathal Pat [ tocaupus -

heterophyllus]. These samples were infected with-several fungal

specmens along with high load of bacteria.

21 samples with whole fish [Puntius, Gadusia, Rasbora] paéke'd"'»

in a bamboo cylinder 'We;‘é found to be infected with high fﬁngal

bacterial load along .with salmonella infections.

The detailed quality assessment of the above samples [E i -

iii] has been shown in .Tabke 11.

-
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The overall remarks on the quality have been analysed in the
. :

Table 12.

TABLE - 12 B
Remarks on the quality of Nephum samples collected fram different station

as shown in Table 11.

Observation No. of Remarks
' - samples ..
E [i] © 35 : The samples were cleaned, dried in direct )

sun light and moisture cont_ent‘ ‘;:as removed

- upto optimum concentratiori. ‘I:he_y were later
packed in bamboo cylinder [mai:ured bamﬁoo]-
and pickles, mustered oils along ‘with salt's
f::=‘10] were added. Further in most s.ax'ilples
“‘iiilka,line' juice prepared from banana ash .
. has'added [n = 10] and sealed. A large number
. of .samples preserved after drying, salting
without anything added and packed in bamboo

' cyiinder wére also found a relatively gc;od
- . condition, All these samples were handled
and pre;:ared in cleanliness in- proper”

hygienic condition and packed in. matured

bamboo cylinder was used which maintained

good level of preservation after closing
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Observation  No. of Samples - _ Remarks

E [ii] 10

E [iii] 21 (a)

" specimens.

e (b)

the mouth with banana leaves followed by
. n

earthen sealing. These samples were found

to be in good condition and no defects are

found in preservation.

Here‘ in 10 samples the use of Kathal Pat

[Artocarpus heterophyllus, which might be

not matured condition and bearing -the load

of -several fungal specinien] ‘might cause

deteroriation after being kept for -more -

-

than - 25 days. These samples showed . high

density of fungal infection.

Out of 21 samples 7 samples were packed
in immature bamboo cylinders, which contained

high water content and conducive for the

» ‘deyélopment of high bacterial loads along

with a large number ‘of various fungal .

o

Rest 14 samples were foundm loaded with

Salmonella, bacteria and several specimens

of Fungi.
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Observation No. of Samples Remarks

® . . . .
After careful examination it has been

seen that the moisture content way high.
The viscera of some fish were not removed,
which added to the development of high

bacterial load, infection of various species

of fungi, Salmonella etc.-
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" stations. Out of 147 samples:-

F. Analysis of Sidal Samples:

Altogether 147 sidal samples were collected from the different

w

F [i] : 100 Samples were found in good condition having

commercial value.

F [ii]' H The .remaining 35 samples were found infected

with high bacterial 1load, different 'species

of fungus.
F [iti] o 10 Samples were infected with Salmonella.
F [iv] : ~ Yibrio cholorae were found in 2 samples.

-

~2

- The analytical records "have been chalked out in Table 12-and~
the remarks on the :Eual%%y ~assessments etc. are illustrated in

Table 13.

oo
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The remarks on:the quality of the Sidal samples F [i -iv] are
shown in Table 13.

@
TABLE - 13

Remarks on the collected Sidal samples.

No. of No. of Remarks
Observation = samples

F [i] 100 : The fish powder was prepared after proper
' cieaning and drying. The packings aad storage
along with addition of salts etc. ara zdiequate,

showing high quality.

F [ii] . 35  : Samples were not cleaned, dried upto the content

of optimum amount of moisture, whick helped

in the process of growth of high ﬁicrobialﬂ_:

load alorig with different species of fungus.

F [iii] 10 - : Similar cause shown in F [ii], leads to the
development of Salmonella.

F [iv] 2 : - High moisture content, use of dirty water in
cleaning the samples leads to the infection

of Vibro cholorea. These samples emitted an

gbnoxius smell and showed poor organoleptic

condition.
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G. Analysis os Nogo—-San Samplesi ‘

Th;s is a specigl type of preservation used by the Mising T;ibe.
Altogether 20 samples were coi!.lected out of which G[i], 9 samp;es were
found in perfect condition whereas the rest G[ii] were infected with
Salmonella, high bacteriéi load along with several species of fungus

[Table "14]. The remarks on the quality assessments have been shown in

Table 15.
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TABLE — 15

-Qunlity assessment of.the Nogo—-San.Sample [G i-ii]

No. of No. of
Observation Samples

Remarks

6 [i] 9

¢ [ii] | 11

Proper cleanliness, maintenance of hygienic
conditions, drying of samples in sunlight
followe@uby smoking with~optimﬁm proportion
of moisture content helped' the sample in
keeping their quality. |

Thsé sample showed a highef moisture propor-
tion than the G[i] saﬁples. Further ..
cleanliness and lack of same hygig#ic
condition 'durir;g preparation [use of difty

wate;j etc. lead to the develdpment of

high- bacterial 1load and other microbial

.specimens. Such as several species of fungi.
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H. Analysis of Burnt samples:
""" 27 Bu}_'nt samples of medium size more than 12 cm size fish sych

as Channa, Mastocembelous, Anabus, Glossogobius etc. were collected

from different- stations. The samples are first dried and followed by
burning, [either direct bm:ping or .sun—dried followed by burns]. Oﬁt
of 27 samples, - 15 samples were found 'in good condition H[i], whex;eas
the reméining 12 H[ii] saxhpies were not in 'optimu}h condition for
consumpt-i.on.' The analy'sis is shown in Table 16 and the'vremarks tabulated

in Table 17.
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TABIE - 17

®» Qﬁality assessment of the Burnt sample.

No. of
Observation

No. of

Samples =

Remarks

w

H [i]

H [ii] |

(113

15

12

Properly cleaned, sun-dried [3-4 days]

followed by burning with less blackened

postion in the body of the fish. Owing

to low moisture content the samples are

relatively good condition. Hwever, the

continuous burnt with  -ash-covered
condition sometimes do not encouraged

the customers.

L]

Burning is not uniform and unburnt portion

showed the develobment of microbial and
fungal infection. This ultimately 1led

to poor quality.and could not be recommend

' - for human consumption.
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RECOMME |
Racos NDATIO(I:S FOR TMPROVEMENT OF THE QUALTTY OF PRESERVED
ey PMENTNTATIONF LOW COST INVOLVEMENT FOR LARGE-SCALE pREs;ISH o
PLEMENTATIC N RURAL AREAS AND SPECIALLY IN THE TRIBAL-BELT oFVATmN/
: - ASSAM.

From the -analysis of the different types of preserved-
practised by the plain tribes, it has been found that certain -
e .

as well as methods could be improved upon for better preserj:tcautyxm

longer storage. The follow1n8 recommendations have been put thon :nd

. , rwa

in order to 1mprove the quality of the preserved products, so Zhei
, a

they may adopt better methods of preéervation

1. Handling of Fish

The fish t X
is o be preserved should be procured from the fishin
. g ground .
on from the market(on-tradlng‘place - should be kept i 1 .
. v ) n a clean place
with the use of clear baskets or polythene sheet. Structural def o
w ormation

during handling should b;“avb;ded~b ; :
S y taking due care an :
d caution.

2. Cleanliness -

oy

[a] The ‘boat, mets or the other fishing implements should be
" pro erl
cleaned with clean water and followed by Sun—drylng It h p y
. as been found
t nets oOr bamboo-made fishing gears not properly cleaned
contained

n = 101, Vibrio cholerae [n = 2] along with large numb
umber

Salmonella [
of fungal samples [n 15] which were found highly loaded with diff it
erent

bacteria. Proper cleaning after every fishing operation ha
S to be

strictly followed.
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[b] The utensils where the fish will be cleaned, dissected and
proc;éssed ér <’agurther use should be waéhed foilowed by sun-dried. Eyery
operations should be followed with the cleaning of the utensil with
detergent and dried over some platform [bamboo-made platform, where

there is direct sunlight, at least for 5-7 hours]. Further the utensils

" should be weekly rinsed with potassium permanganate [0.5 gm/1].

[c] The polythene-sheet or bamboo-made Shieve or "Chalani” etc.

should be everytime [after completion of each operation] cleaned and

rinsed in KMNO,-[5%] solution and dried before placing them for drying -

or smoking OT salting etc.

(4]  The bamboo "Chalani” or "Khaloi" or baskets [small size with
cover] which are used for émoﬁing purposes should be sun-dried and
completely cleaned afte;' evéfyday's smoking. It has been found that
the some microbes develop on the fish‘ juce and remained for long time
in thoéé é.urfaces of t‘rhe Egalani, khaloi o‘r. baskets. ’

[lse of water in cleaning the fish samples as well as utensils

[e]
apd others:
[1] In all- opératiorié clean ‘'water either from tube-well or from

rere well "or chlorinated water should be used. The use of water

from the ponds or from other swampy areas should be strictly avoided.

-

L]
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Such water carries the infections of various species of harmful microbes
in the fish, which ultimately proliferate even after processing or

preservation?

-

[ii] The use of potaésium permanganate [0.5 gm/1 KMNO4] in tHe water
inhibits the contamination of microbes or increase of microbial load
in the water. We have carried out some experiments and the average
analytical value of 5 sets of such experiments with the use of 0.5
gm K}m04/Litre in sun-dried and smoked showed éignificantly less -
micfobial infections = rather than in tﬁe samples where potassium
permanganate (0.5Z) was not used. In the Table 18 and 19 the cémparative
microbial load of the -.sampleg treated with KMNO; and ;-fithout ‘KMNOZ}'
in water are shown~. These experiments indicate that fish cleaned éﬁd
vashed with 0.5 g/litre KMNO4 followed by processing for diffel:énf:;

LS

types of preservation showed an encouraging quality.

-
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TABLE - 18

KMNO4 treated fish sample and their microbial analysis after 6 months.

Other values of P;otein, Lipid, ash, minerals showed normal condition.

Type of fish . Total bacterial load Salmonella  Fungi

Sundried (n=5) 5 x 10° [20.5] SR 31 Nil
. Smoked (n=5, 5 x 10% [#1] | NilL o Nil %
— ~ ~ - _w_%
o

TABLE - 19

Without‘KMNO-4 treated fish sample and their bicrobial analysis after

6 months. ' : : -
Type of fish Totg} bacterial load . Salmonella Fungi
Sundried \n=5) . 7 x 10° [#0.5]  pir © Mucor [Trace]
Smoked (n=5)" 6.5 x 10° [#1]°  Trace  Mucor [Trace]

/

There 1i$ not much significant change of Protein, 1lipid, minerals etc.

P
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3. Removal of Viscera/gills -

»

_ The- Vistera and gills etc. should be removed and cleaned With
clean-water or water mixed with KMNOA in the fish to be preServed.

The studies related with the fish having viscera, gills etc. showed

microbial development even after treatment with KVINO4 or removal of

moisture upto the optlmum level. Hence these organs sh uld be removed
and cleaned agaln Vlscera/gllls etc. are the most sujceptlble sites

of microbial infection durlng or after the process of| preservatlon.

_Samples of fish without gills, viscera could be preserved. for a longer

period.

4

4. Initial washing with sodium choride (Common salt, 2 g/litre solution) ~

-

" The fish which is to be preserVed; or processed for preservation
should be washed initial-vly with sodium cﬁlorfde (2 g/litre) or common
salt. The; term initial washing necessitates that there must be a
thorough washing with. ciean yater (as described earlier), which is
to be followed by waghiﬁg‘with sodium chloride treated water. Sodium

chloride helps in the removal of bacterial load. ' !

I

.

In our earlier experiments the use of potassitim permanganate
bas been recommended but there also the initial washing with sodium

chloride showed better results than that of the earlier experiments.

|
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Hence washing with regard to cleaning and reducing microbial -

load could eﬁe utilized in the following way .for better preservatian.

w

Fish

v

Washing with clean water.

V_—“—-.———_——-——_—_'—‘ \/ '.. . . . P
Treatment :- [i] With sodium chloride mixed water [2 g/litre].

W o . T i
Treatment :- [ii] With potassium permanganate [0.5 g/litre]

mixed water.

The fish sample to be used for preservation treated with sod1um
chloride showed good ';'.esu];:s for 1ong-7time storage. They maintained
a good quality as well és organoleptic condition with NaCl (2 g/litre).
Several sets of experiments treated (10 minutes) with s&im chloride

showed the following résultg (Table 20) with different types of

preservation. The experiments were conducted by taking a control set

wit:houtwbeing treated with sodium chlgride. /

Further | the experiments treated with both NaCl and KMN04 showed
slightly bet:.ter results and both compound after its treatment showed
long-term storage as well as quality products. This simple and less
expensive methods cbuld be easily followed in any rural _areas fpr

production of quality products.

o




- o~
H

*[syauom ¢ ‘g = ul] aeal

auo ueyjy siow parzasaad aq prnod saTdwes yons pue sITNSAT 19338q pamoys oMWY + TO®BN u3oq pejesiy seydwes oyl :TLON

oo T 15 S o S § 2 o R 20 @ soo [z [Sols (o [9=2] Teprs
PO TN TN TN [ooFloms  zro @ ; o0 I[wke [owlos  [wler [g=u] muday
poo9 ™ TIN ™ [s°OF],0mxg o |4 S,mo [cwk's [¥los  [s°oFlet [s=0] peares
POy TN ™ T [Eloms 70 o oo [wre . [wls  [wler * [t=a] poeug
pooy TIN TIN ™ [S°OFloms 0 4 S0{0 [Fle  [z¥los  [S-oFloe [9=u] porapung

4 oo . 6 8 L 9 S y ! € 4 T

3 UoR . “
_enters o - Yoo peo ! . . o
-dstoueBiy  YBuny - OTTA TiOUONTES TERI=Adeg es 8|1 pueg Usy  Umlel]  2amsTo sopdues payoeTIe)

sodues ysTy poatesad PeISRTI0 AR Jo SORISTIRIOBIE TEFGOITM PUB TEOTIBR-OTSAy

: .mngwﬁﬁaiuuﬁu_ﬁ [en¥r/2 2] =prIoTP Wppos YA peasen soTdmes o Jo spI0oSy TEORATeny

99

o - THL



Ty

56

5. Precaution from dust/ éand:

. . @ ,' . . J . ' . )
Dust/sand not only deteriorate the quality of preserved samples,
. i ’ -
but also act as a carrier agent for different types of microbes. In
: o

our present studies several sun-dried/salted samples from -different

 places were found to be highly contaminated with sand, dust. It has

been found that those samples were sun-dried along the bank of the

Brahmaputra and during windy days resulting - the -contamination -with—7m7-0——

sand or dust..

l . 4.“

Type of _cloth (light) of polythene side cover (30-38am height

as shown in Fig. I) could be used as a protection s;hieldv in the all

fbur sides on the drying platform/table. Sample processed near the .

-

bank of river or along thewroad side .should be kept protected from

dust/sand as far as prag_ticagle.

6. Use of Tulsi leaves (Ocimum sanctum)

Several experi'ments showed that usr of Tulsi (Ocimum sanctum)
leaves showed good results durlng preserlvatlon. But the appl:.catlon
of "these leaves has to be carried out w1tih utmost care. Two dlfferent

e

kinds of application haye been tested:- . L

[a] Tulsi leave extract: Tulsi leaves ‘extract was placed in the

storage packet or within the body of the, bamboo -cylinder and allowed

to dry for 10-12 hours (within that period the juice gets dried within



the body of thg packet or ‘bamboo cylinder). After that the preserved
fish samples were packed. It has been found that it increases the
storage period of the sample upto 10-12 months which is difficult to

get in untreated samples. In Table 21 the result of 12 months storage.

samples of sun-dried, smoked, sidal, Nephum along with non-treated

tulsi-extract are shown.

N 30-38em

CLOTH
Oor

POLYTHENE

PLAT,T-‘D'RM /.. TARLE

K SIDE COVGR . ". ." .

.,F‘%‘ -
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- TABLE - 21

-

Analytical tecords of different preserved ,fish sample treated with Tulsi

[0. sanctum] leaves extract after 12 months [Abbreviations; TI:%nlsi leave
extract; TLX - No Tulsi leave extract].

Type of preserved fish

Microbial Load

S@lmonella

of different
species of )
fungi b

i

Note: TL treated samples showed optimum concentration of protein, lipid,

ash, along with good organoleptic cqndition;

Fungi
and No. of observation .
Sundried [TL] 5x102[0.5] T Nil -
Sundried [TLX], 5 8x162[i1] Tﬁace Mucor
R — ' - -Rhizopus
Smoked [TL],5 5.5x102[0.5] . Nil Nil
Smoked [TLX],5 7x102[ 1] Nil Aspergillus
Mucor .- |
Rhizopus
- Penicillium
Sidal [TL], 3 6x10%{0.5] Nil Nil
Sidal [TLX], 2 7x102[21] Trace High load
. of different
Fungi specimen. -
Nephum [TL], 3 | 6x102[0.5] Nil
" Nephum [TLX], 2 V7€5x10?[11] Trace High load of
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7. Use of Kathal Pat (Artocarpus heterophyllus)

The, use of Kathal Pat in Nephum samples should be done only
by taking matured sample (before yellowshing/senescent leaves). Immature
leaves create the ground for microbial proliferation. Experiments using

matured leaves showed minimum microbial or fungal load even after long

| A
8. Use of Matured Bamboo in Nephum and Sidal and treatment of soil,

time storage (6-7 anth, n = 5) in comparison with the use of immature

leaves (n =5).

which are used for sealing the bamboo cylinder:

Use of immature bamboo cylinder creates or shows ground for -

microbial proliferation. However, good results have been found by using
matured bamboo cylinder “(n=6) in storing nephum/sidal samples. Use
of matured bamboo with long internodes is highly recommended.

" Soil collected from around the house is used in sealing the

mouth of the bamboo'cylinder. It has been found that the soil sometimes

contains microbial ‘in'fec_tion. It has been found that soil should be
.sun-dried and if“pctssible heated. Later, by mixing with clean water,
the mixture can be used for sedling the nephum or sidal samples.‘ In;

the present investigation few samples (n.= 7) were sealed with such"

treated soil (Table 22) and it has been found that there is a definite
!

quality improvement and long storage wirich inhibit microbial

proliferation.
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TABLE - 22

e
Analysis of Nephum sealed with treated soil and‘their respective microbial
load along with samples sealed with untreated soil.

Samples with the use Microbial load Salmonella Fungi
of Treated/Untreated soil }

Treated [n=7] 5x10%[20.5] R |+ B e | e

Untreated” [n=5] | '7x10-2fi0.5] _race[n=21 Mucor[n=2] ;:

- ~ Rhizopus[n=3]

NOTE: Other qualities fegarding protein, fat, ash and organoleptic

conditions showed optimum condition.
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[b]  Use of dry-Tulsi leaves (Oscimum sanctum):

»

-

Completely dry Tulsi 1leaves also showed some effects on the

control of the growth of fungal samples (n=6). Care has to be taken

to use dry leaves, otherwise raw leaves will encourage the increase

of moisture as well as proliferation of microbes.
. ’

A comparative analysis of the elementary composition of various- J
elements of absorption spectroscopy from the different preserved fish !

samples, treated with tulsi leaves (Oscimum -sanctum) and sodium

benzonate (0.1 g/kg) and their proximate composition after 8 months

of storage (within polythene packet) were analysed as shown bg;l.ow:-~

-

=

‘ Sun-dried samples

Elements ~ Initial Sun-dried Tulsi-treated . 'Spdium—benzonate
.- Fish (500 g) " Sun-dried sample (0.1 g/kg) treated
after 8 month sundried sample
__after 8 months

Cu ~70.2 £ 22.3 70.2 + 23.9 75 + 20.3
P - 0.93 £ 0.04 1.02 £ 0.03 1.11 £ 0.03
Ca 0.39 +.0.04 0.39 + 0.02 0.41 + 0.03 |
Mn “31.0 £ 8.2 31.0 £ 7.0 32.0 % 4.0 |
Fe 10.2£2.3 .  10.2%2.0 11 £ 0.9 o !

- Smoked samples

Cu ~70.0 £ 20.0 70.0  21.2 72.0 + 20.0

P 0.92 + 0.02 1.0 + 0.02 1.5 £ 0.03

Ca 0.38 £ 0.05 0.39 + 0.02 0.45 £ 0.03 |
Fe 10.2 £ 2.0 11.2 £ 2.5 11.5 £ 0.5

* Values are expressed in microgram per 1 g. of samples.
’ -



9. Treatment of Banana (Musa paradiscia) Agsh.

later packed inp glass bottles or polythene packet) showed lesser

10, Use of Turmeric Powder:
Sapame————tupore Showder;

smoked (n=6), nephum (n-—jZ), showed such improved quality apq longer
Storage 1life. However, it has been seep that some traders/consumers

do not prefer the turmeric powder used Samples,

others, the samples deteriora.te the_quality. Polythene—lined (inner
side of gunny bags or use of hard/thick polythene bags with complete air
tight sealing help in transpo:ration and storage for long time, ag a
whole polythene-1ined gunny bags should be used for bulk Preservation

and storage.
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12, Use of Sodium Benzonate:

o Sodium benzoate is used in the preservation of fru1tsror other
canned products. Experlments with the used of sodium benzonate (0. 10/kg)
in sun- drled (n=6), smoked (n=5,; sidal (n=6), showed better results
and there was no microbial proliferation. In the following Table (Table
23)¥the analytical records of use of sodium-benzoate have been shown.
From the experiments it has been found that sodium benzoate may be
fecommended for the control of microbial load as well as in the

maintenance of quality of the products.
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TABLE - 23

Applica2tion of Sodium benzonate and analysis of microbial condition

after 10 months,

\

Type of preservation Microbial load . Salmonella Fungi
and No. of experiments

Sundried [n=6] 5x102[£0.5] Nil Nil
Smoked [n=5] 5.5x102[£0.5] Nil Nil
Sidal [n=6] 5x10%[£1] Nil Nil

Without sodium benzonate

Sundried [n=6] 6x102[12] Trace All'gﬁmples

Smoked [n=5] 6;5x102[t1] Trace are loaded

Sidal [n =6] 7x102[i1.5] ' Trace heavily with
: different

specimens of

fungi.

Note: The protein, fat, ash and organoleptic conditions are optimum

with Na-Benzonate treated samples; whereas (-) Na-benzonate showed

poor condition in all respects.
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13. Treatment of Colocasia (Colocasia esculeuta):

0‘
Colocasia (Colocasia esculenta) stem (long, slender) and root

parts are used in preserving the nephum/sidol and even in dry fish
powder. It has been found that in some places the raw stem or the root
\slices or pieces which are grounded later)  is used along with the sun-
dried, smoked on powdlred samples. The water content of colocasia will

determine the storage life of the sample. However,

dried colocasia
stem or dried root powder has proved to be effective in the long storage
life of different samples. Our experiments (n=4) with the dried powder

of the root of coleccasia showed a better storage life than the usual

procedure.

14, Uniform sun-drying and smoking :

N

It has been found thét fish samples are not uniformly sundried
or smoked. Some parts of the samples contain more moisture, hence
uniform sun-drying and smoking in all parts of the fish should be
followed. During the grocess the sample should pe kept by turning both

sides with clean hands or with some bamboo/wooden spoons.
|

15 Moisture control and maintenance of optimum level of moisture:

It hés been found that moisture is the main factor in
deteriorating the quality of the preserved sa&ples, where there is
always microbial proliferation leading to poor organoleptic condition.
An optimum 18-20% moisture content showed better preserved products

and long storage. .
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e Burning of fish : Uniform burning size of the fish and removal

of viscera

(ol ) It has been found that owing to lack of uniform burning of the
entire surface or sides/ portions of the fish, some areas remain

unpurnt shawing the ‘development of microbiai proliferation from

that area.

(ii) Furtieer, in some cases, the use of large-sized gpecimens also
creates problems. The penetration of the heat égcreaées when
reaching the deeper parts of the muscles during burning (owing
to large-sized samples), Hence a medium size sample should bs

taken( not above 18 c.m. size in case of Channa, Glossogobius,

Mastocembe lous, - Minor carps etc.) The entire Problem lies with

thﬁgirth of the samples, when the girth will not Permit the

penetration of heat into the deeper parts of the muscle. Some of

our experiment(n=6) with large girth showed such problems.

(iii) In all cases of the procedure of burning the fish should he
cleaned proverly. The removal of gills and viscera ensures less
microbial proliferation(n=7).Before burning the gills and

viscera should he removed.

Note : In the wvresent studies no attempt has,&een made to
recommed the wuse of solar eneréy .for drying fish samples. A
concereate and loné terms study would be necessary to draw any
canclusion for the use of solar energy for the drying process of
fish. Farther the opreparation of solar reflectors etc. will pose

problrms for the rural population.

Besides the above recommendations forwarded, several
chemicals,such as BHT, EDTA disodium salts, citric acid have shown
long-tern preservation. However in the present studies the use of
such chamicals have not been recommended as there are some problems
of the storage of chemicals as well as non-availability inremote
areas. Further the use and calculations of doés concentration of the

chemicals also requires a trained person.

As a whole, it may be concluded that if the above
recommendations are followed, better products and longer storage can
be expected without the use of sophisticated technology and high cost

involvement.
L |
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