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The term ‘cold chain’ implies the use of temperature control continuously from point of production to point o f sale It can be applied“ tv 
frozen meat or meat products, and to chilled meat or products held at a te m p e ra te  Cose to but aboveT ezm g point The o b £ t  of* i  
chain is to maintain oroduct aualitv and thn« onM* w v . „„a _• .• /. _ _ ** j.chain is to maintain product quality and thus enable both producer and retailer to obtain satisfactory p T f i S t h T s i  of q u ^ g *)0C

Frozen meat is generally stored and transported at -18'C  or below. As meat is not damaged by lower temperatures and as m i c >  
activity ceases be ow about -8°C to -10°C, this temperature is not as critical as some legislators may believe This is no excuse for any1 
care, but it does allow some tolerance for short periods without refrigeration, for example when unloading bulk frozen meat from ships1

v n v a ?  ^ i ! IS mU,Ch CritiCaL ° ne sPecification has called for a meat temperature of-1 ± 0.5°C throughout a cargo throughout*4 
voyage wuh rejecnon if the temperature exceeds 0°C anywhere for more than 24 hours or if it ever falls to -1.9°C The upper limitl 
likely rates o f microbiological detenoration. The lower limit is seen as the boundary between “chilled” and “frozen”. ? 1

The freezing point o f meat is not well defined, but the difference in value between frozen and chilled is very clear sometimes tb£ 
temperature at which chilled” becomes “frozen” seems to have more to do with market conditions than with meat science!

ChaiD’ thC C,°ld uhaiD “  °nly aS g00d aS itS weakest Iink' Whilst * e re  may be a little slack in the chain, all those involve^ 
certain “  * errors o f others- If cveW  has the view that the slack is for their benefit, then failure f

p ln rno  f  T i ! T SCd Str° ng y that rcfri8erated transPort equipment is designed to maintain the temperature of goods not tof 
for nmner °shChl T ^ n T  006 eXCesS temPerature can take many days to recover during transport. It follows for exalfl
rPmnplPf T n, 0f ?h' ed meat’ a Pre-shlPment store using a chiUed water system at +0.5°C is not suitable. A combination of£> 
temperature control, and adequate time is necessary. Needless to say, this requires both good equipment and good logistic control pr<^

c»1For loading into refrigerated containers for overseas markets, there has been much discussion as to the merits of preceding the 

good ,e“ w,= p lead'" 6 10 “  e” ly d e ta a o p e ra tio " relHgemtion, which is no. K*

For frozen meal, as there is no effective lower temperature limit, freezing can be carried out with limited temnetature control The ort*1'

i s , r a n ° ; ld  z z  z r r  moisr ,oss <d; p“ dcm on ip s»™ ^  ^  s *P g temperature may adventely affect other consignments, in the case of insulated “porthole" container [raMpe'1

For transport by air which is too expensive for all but special consignments, it is important to know that the cold chain effectively^ 
exist. The need for temperature control is replaced by speed, and this is compromised if there are unscheduled delays

For land transport by road, the typical refrigerated semi-trailer (shown schematically in figure 1) is well eauinoed to cam, froZe"

ä s  s, Lndtt -Tm“- s s s t r r  &

S  " Eeraled ca,E°ship h0,ds provide—
S t e ™ L b i e ntr0lled traDSPOrt iD imerm0dal ‘IS° ’ COntainerS has been wel1 establishcd for a of a century. There are

The first link in the chain is product quality. No amount o f care in cooling and transport can overcome deficiencies in initial meat qurf 
meat works handling The next link ,s the cooling or freezing prior to storage and transport. For chilled meat which is S  to * 
vacuum packed or in bags containing a C 0 2 atmosphere, temperature both before and after packaging may be relevant to how f a l the
be cooled throughout to its storage temperature of, typically,-1°C. y
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J>scd with either a central afr’handhng unit ^ "a  ship’s h o l L T ^ ™ ^ ’ “  T  end°Kwed with refrigeration equipment. It is designed to be 

Therefri0 W e r ^ yP*Ca^y’ a t r  '*e r ^un ted^gen^oT setw il^pow e^u^h^unit^frcO T m e^tw orksto^ort6^ 30'0^ re^® eradonund 11111

Temperamre‘com ro^for'froze^goods^^re^uiated^v^retum H a80̂ ^ ' 03' ^  “  ¡ T *  2’ haS inbuiIt refrl8eration suitable for all purposes, 
temperature control. Frequently a l  c r c ^ S  m t l  of ,n m t temperatUre’ but for chilled is automatically switched to delivery air 
- 8V )forft0Zen. T b e “ *  ‘  " *

sTraditi0nal,y> circular cha*  recorders have been used to record return air 
tQFF ( Q u i c k e n  Foodstuffs) d i L S ^ ^ ^ ^  T  temperature controllers- *> Europe, followmg the

vehicle or container is often supplemented bv shinner’« iw  a -°5. crs has been developed (reference 4). The recording equipment on 
imetalhc strips may be adequate for identifying gross abuse of frozen 'care*1 h \  and several tyPcs are available. Simple recorders using 

? Sary f0r meaningful monitoring aCCUrate t0 a ° f  a * * « *
egularly to monitor shipments of meat. g Y h available’ and Cambndge Refrigeration Technology has used these

^ i^ - h ^ ld ^ q u jp i^ ^ ^ - ^ g g ^ ^ p p ^ .^ ^ .h ^  (X l by5 ) t S ity ^  ^  *  “ “ alS°  be cbecked by d u r i n g  temperature with
kentCgU ar cahbratl°n checks, and also to be aware that tcmncratin^ H r®quiremel“ s fo[  such equipment. It is important to appreciate the need 
rp pt m a warm office and taken into a cold store r ,n  h ? ? m 8radients Wlthm the equipment can affect accuracy (reference 6). A meter 

Presents an area needing consideration. apprecia y in error until temperatures stabilise. This problem is not universal, but it

The

&  r » « « *  r  ab° U'  ,2 °  W  •"«  understood,
growi!?' The technol°gy of refrigeration, including the cold chain f i r  than confrontation if things are not quite perfect, is the way

^ f r i g e i t i ^ r “ “  ° f  minimisin8 climate change by reducing m e r ^ S ^  ^  l° ^  ° Z0De depletion and the
envimn t0 mankind’ and these benefits must be r e m e m h e r T L  A a f  l  represents one o f the greatest benefits o f

mental and political pressures in the years ahead Va UC 'f  tbCy are t0 be tnaintained against disproportionate

Abstract

The

' S i r  “ “  "  ,h '  « “ *  Temperature and
to temperature control and monitoring. P identified. Road and manne transport equipment are described, with
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Air cooler Air supply duct (canvas)
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