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The majority of developing countries suffar fronm an insufficient
supply of food, particularly thoge foods which agq protein to the diet.
Various schemes to improve the position are now in operation, many under
the auspices of the United Nations, utilizinz crops of different types.
One such crop, rich in protein and readily available to many developing
nations, is fish, and much wcrk has been done to maximize this particular
Crop as evidenced by reports covering dany areas of investigzation,

Other examples are sardine which spoils in ¢ - 8 hours and catfish in 5 - 7
hours. These rates, of course, apply to small fishing vessals whore the
Catch is brought ashore without ice and protection from sun, wind, etc,

These problems hava been enp.asised in reports and soluiions,and
recommendations put forward to improv: the storage life to enable thig
valuable source of protain to be distributeq further away from the fishing
ports themselves. One such report (1) on the smoke curing of fish described
how countries did in fact carry out coartain methode of preservation, gsuch
as air drying and unsophisticated smoke curing, but that thesa were
€enarally carried out with littlo or no thought for maintaining tio
intringic value of the raw material, and standards of sanitation and hygicne
were very low. Final products in most cases were unappatizing and not
suitable for food by themselves and were often only used as flavouring
materials for other dishes, such as soups and rice.

The report continuag to suggest that the position could be radically
improved by adopting methods and techniques developed in ths United
Kingdom and Buropean countries, whero improved fisgh smoking has been
practiscd commercially for many years. In :ecent ycars, modern transport
and distribution facilitics in industrially developed countries have
reduced the need for raally long-tcrm storagoe of smoke curcd figh, as
most products ars available to the congumer within a few days of processing.
Tharo is, howzver, a vagt pool of information and oxpericncs in technimes
which would apply to tho problems of the lcsser doveloped regions witi
hotter climatos. Also, just as important, mechanical kilns have becn
davaloped and are commercially av~ilaole which allow controliocd processing
under hygienic conditions.

One such kiln ig based on a dosign b - ths Torry Resecarch Station (2),
which is part of the British .linistry of Agriculture & Fishorics. The kiln,
therafors, ig gonerally roeforred to as the "Torry Kiln“, The kiln is in
offect a wind tunnel operated by an clactric fan into which smoke can be
drawn from an extornal 8moks producer. Frosh air can also bc sucked into
the kiln and a portion of the circulating wat smoky air mixture can be
blown up the chimney. Heators, thormostatically controlled, ars; used to
maintain the tomperaturo of the smokae circulating in the kiln. Kilns arc




made in a number oi c¢iffersnt sizcs, arbitrarily raferred to in terms
of the weizht of medium—-crized cod filletc that the trolleys will take
when properly loadzd. Clenrly, these weights cen only be approximate
since a sreater weight of small cod fillete than of larye ones can be
put into tie space. The mogi wsual size for he larc. scale production
of wat Tisa is the 120 stone <iln, althouvh 2 fair suaber of 50/60 stone
ilre are aldo in comaercicl operation. (1 stons = 535 ki)

caoks is produczd in . epocial tyoe of automatic procucer whicih now
replaces tue ori_inal hond-opernte? one of rorwy dagizn., This smoke producer
ig robustly made (o give uany yaora' troutle-free speration; and produces
gmoke fron any tyn: of narisocd or softwcod sawGust witain - few minutss of
lizhting. The producer is connected to the Kkiln by » duct as indicated in the
raneral sikatch, Fi-ure 1.

Wacu the kiln is in use, the outer coors to zach of tho chanbers are
kept firmly closed. In i properly comstructed Ukiln, arrangeuents are
provided throughout for sasy acress to cucts and chambcrs so the whole
equipnant can be resularly cieancd. Access to the duct leading from the
smoke producer is ~lso _ainsd ihrough ports fitted at suitable points.
Durinz the curing process, it is sometimer necossary to open ths iln.
Therefore, provision has been aadz for tue hy-passing of simoke from the
gmnoke producer ¢irsct up the chimney. This arronemert consists of a
direct connection to th: ciaimncy whicit is closed by s flap. This flap in
jts aiternabe position closcs ths duct from ths sioxs procucer

Siioks in drawn Trom the =~aoks profucer into the top duct of th: kiln
by the main fan, ee: Pisure 2. The temperaturs of the incomning siok: and
air mixture is rnised by heaters controlled by n thermostat, the sznsitive
elament of whaich 1s ploced in tie anin gireaa of the smoke cown-wind of thes
fan as near to the ficct irolloy oi fish ns conveniently possible. The
rotatin~ blades of ti. fan pub = twirl into the swok: which has to be
gtraightuncd out amin. This is achicved by 2 curies of bafflos and
plates fix:d ~t approprintsz posit.ons 1n the simokz path,  Provicded that
these arc afsquatcly adjusted, the saok: from acrose ths SMOK.; CUring
chambsr shoul¢ be uniforn

‘the smoks from the top vuct is Culivered into the smoke curing
chamber and is then blown across ths trollzys of fish, se: Fijure 2. As
the smoko passes ovar the fish, it ic coolcd by th: process of evaporation
of water from the fish. /Aflor passing over all the trollaye of fish, the
guoke is then oither roturned to tue top cuct or a proportion of it is
@iveried up the chimney. The precisc anount which is rocirculated 1is
determinad by the adjustment of the air inlet and the smoke outlat dampors.
Tho kilne are prefabricated out of shoct stcal orn a framcwork of anglc iron.
The whol:s kiln is normally coubli-skinned and insulated totween ths skins
with slaz wool, gslass wool or some siailar material.

The power concumption of the kiln depends not only upon its size, but
also upon what it is being used for. Cloarly, if it is to be used for the
preparation of hct sgoke procucts, such as mackare or hot smoked trout
(At +po ®imately 30 C air tewperature), power consumption will be highex

e e Mo o e



P T

-3 -

than if it is to b% used for cold smokin~ for such prodncts as kippers
and haddock (at 26°C). Also, to somc extent, tic amount of heat roquired
and the amount of insulation depencds an the situation of the kiin and the
lowest tompcratures likely to bt: cncounter.d in the factory in which it
is to bo installed. Because or this, two basic virsions of tho kiln ara
made, one for hot smoking and ons for cold sroking. This basic design
was adopted many years 270 and has sincs bean further daveloped for use
in numerous countriss throughout the world.

In its programnc of ascistance to developing countries, the United
Nations has supplied some of tha sa~ller sizes of the kilns to various parts
of the world to support their ficle operatives carrying out fiald surveys
an¢ the training of indisenous population. Ixaaples of countriss roceiving
Xilns in this way arc pypt, salami, lialaysia, Peru and Sonegal. Of
particular intercast to tho delegates is the one taat has been supplizc to the
U'NDP/FAO Project IIOR 31 in Casablanca and will bo in opzration shortly.

If you refer to Appendix 1, you will gc. oxamplcs of the typas of
product that aro producsd in thess kilns currsntly in Suropc. Appendix 2
gives tho storage life of these products both under ncrumal air temperaturss,
in chilled room tewporaturcs and in col¢ storxu;s. These products, as
mantioned beforse, have relativaly short storase lives at normal taimperaturus
but considerably better than that of less than 12 hours mentionad pravioualy
when no processing is carried out, Wing to rapid communications in surope,
thesc times have been found to Lo long onoush, It can bo secn from the
list of products that the kiln is axiromely vorsatile and able to produca
controlled conditions for products roequiring vast differences in the amounts
of smoks, procese time, weight loss, ctc, The kiln ie therofore acaptable to
any process requircd.

In duvaloping countries, - lomgor sholf-lifc would probably be
raquired which will in turn call for longar proccgs time rosulting in higher
smoke concentration and great.r walzat loms. The bust procoss for cach
particular market is obviously » question of roesarchh and cevelopment in
the particular country and will obviously dopend upon tha typs of fish
evailable and what sort of product the maricat will accept. The smallar kilns
in our range are thorefors ideally suited for this purposs and, as prcviously
muntioned, Govarnment Fisheries Departmants all over the world have purchascé
these for evaluation.

Sarlier in thc paper, we reforred to the necossity of prolonging tio
storage life of fish ito permit shipment to more romote areas. We then
referred to the two basic methods that wors found to be already in usc,
although at an unsophisticatac lovel, namcly smolze curing and air drying.
Ve have givon a rasumé of the proccss and squipment available for smokc
curing and would now likc to turn our attention to the drying of figh.

The conventional mothod of air drying of fish in tho sun has bian used
as = moans cf prosaervation for ‘wndreds ot yecars but ite offectivonuss ie
Very low in hotter climates, owing to infastation by insucts in the pariod that
it is axpossd. This laads to an uniyygianic and most unappetisins product.




In more northeri- climntes, the product produced do:s not suffur
80 much from this basic problen oWing to lower aabiont tomperatures and
in many casos, countrizs with hot climatos have hef to resart 4o importing
this tyo: of product, guch v ntock fiun, to supplowsni thoir diets. Thore
i3 obvisusly n liait to “h. o oply o0 this type of procduct froan northarly
climates, aowzver, wid all il ey lopin, countrice canndt take advantage
of this sourcc. Aisn, the cost of 1apariing is rel-tively nigh and it
would b far wore cceonoaic 1o utiliz: hi roney cunoly of frush fish closa
to hand; if th. probl.as of hy i'rn. and inscet infoototion could be ovircome

“ant is obviously roguirer is siipgont siniler to the kiln described
above fer smoke curin, to _nsble thusc emnbrice to wet up their own
factorics incorpor~tin. woc.rn ysdaric mebhods whieh will produce « hish
quality product. .uch work .i.g bser dons on Lo biglc problzin in various
perts of tho worlé ~nc th. s.orch foar tThe mose cconomic cethod, Loth in
POWar consumption ond gpued, has been oxtonsive,  [ha Torry Research Station
in Britain has boun investigating tic problua for soac 10 years and ars now
completing thoir rescarch and cevelopmint with a project in conjunction with
a commarcial companv which is to finalizec 2 control syntom which will
optimizec the Aryine r-t throughout the procsee tim:. One further aavantage
of this spucial procuss is tiat the temperaturcs th: fish are subjoctad to
at the latt.r sta.s arc airh cnausit to kill off any 1ow resicdual infestation
causad curing the short handling pariod before it is put into ths drysr.
These tompuratures arc uscd without losiny ~ny of the mutritional value of
tha fish and ths process procuces nn cxtreacly ool finishod product.,

Tha drying perind iy wany times isster than ta-t for air frying and
is carricd out on cquipment eimilar to the kilns ¢zscribuc previously. To
6ive some idua of the comparison of times, this particular procass woulcd
dry to a 20,; Final moisture contant in 24 hours cplit figh of - lencth up
to 45 contiactres. Drying by nmrtural means dopending on time of Year,
waathor conditions ste., can take from 20 - SO ¢ays. Yhen the figh ig
dricd to this low miyisture lovel, its @wopin: tine ie many months and
detoriorction is minianl ~n long ng it is packe? sufficicently well to stop
re-infestation by insccts ate,

As inntionad, the Torry Rssearch Stotion project is almost complata
and 2quipmont should be cramareially ~available by th: autuan of thig ycar.

(1) F.A.0. Fishoerizs Report 83, 1970.

(2) Ministry of Agriculturs, Fishorics & Foor!,
Torry Rosvarch Station,
P.0.Box 31,
135 Abbey Roac,
Aberdzen ABY SIC
Scotland
United Kingcoa.




F10.1 lllustration of Terry 6C stene kilm

SMOKR EURLTRC BCOSTER RLETTRIC
DUCHARGE PPt HIATCR \J
' € Heaten PLATES FOR SMOKE
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P10.2 Seotiendl view of Tarry 120 stese Kiln & Smeke preducer

n.on



——— - s e . o

Type of cure Ti::-m Terperatice T:;a:' 3::;::“
kiin ihy fremem sy mesgEeossy T loes (%)
SNSRI SU. AU
Kiprare 4 26,4 ' a5 all 14 - 18
Kippers for cenning 2y 28.4 8% ell 12 - W4
Kipger fillate &y - 2 29.4 85 ell 10 - 12
Cod and haddoch fillets 3 -5 | 2s.7 8. i % toell] 10 - 12
Finnan heddock 4 - 6 26.7 €0 > 4 12 - M4
Fale cured heddoch 2 - 3 26.7 Qo ¥t e .12
"Goldon cutlat” heddock 2 -3 26.7 ¢ WO i 10 - 12
Bloatere > 12 50 3 VPN |
Red -erring 26 , 29.4 85 all 20 - 2%
jntermittent ‘
Silvar eure herring 5 27.¢ as ]
Salman ¢ - 1 9. (1] 1 10
Cod roe ) 37.3 100 + 20 - 28
Buckling 2 - ) 26.7 - ’1] 80 - 180 all 10 - 12
Spruts for cenning $ - 4 26,1 - 71| 80 - 160 $ 10 - 12
Kiclersprosten 1 - ¢ 26,7 - 71} B0 < 160 ell 1% - 20
Srokies 2 26.7 - 1] 8C - 160 all ]
Troui b ] 2.7 - 71| 80 . 160 ell 10 - 12
Cols 2 |26.7 - /1| 80 - 160 oll 10 - 19
{
. — L | J

Sgurcar  Burgess gg gl., 1969.




Storage life of so.m specime of smoked lish
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. firss raneing
Spec ies| Smoksd uroduct clacs sdible
zanditin Condition
_ days duys®
Coo Lingle fillets, cold amakmd 2 -2 8 - 10
Heddock Pingle fillets, cold smoked 2 -3 6 - 10
loek fillets, could smoked 1l -2 §
(golden outlets)
innens, cold smcked 2-2 10 « 14
eles, cold amoked 1l - 3 6 -7
kies, hot smoked l - -6
Herring kipparu ond kipper fillets,
cold smokad - unwrepped 2 -1 6 s 10 - 14
cold smoked - wrapped 1«2 3 k) -u
Bloaters, coid smoked 1«2 3 4 $- 6
Buckling, hot emoked 1.2 3 4 5« 6
Selmon [Fill.te, told smokaed 2 -3 % 10
Trout Whole, gutted, not smnoked 3 10

rade from 2009 guality_xaw naterial
-- o -y - o
Type of fish 9.52C (158°rF) 2090 (-59F)

Secked 1 3 2

white fish month sonths monthe

[Smcked 3 2 2

fetty fish weaks months months

Seurce:

F.A.0, Fisheries Report No. 88 1570.
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