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Cleaning in the food industry 

By .l. C. Bensink 

CSlRO Division of Food Research, Cannon Hill, Qld. 

A guide to the selection of detergents and disinfectants,' and how to set up an effective 
cleaning program 

Cleaning or the removal of unwanted 
material (dirt) from equipmcnt ancl 
surroundings is one of thc most common 
operations in the food industry-and oilc of 
the most important. Unles? equipn~ent and 
surroundings are properly cleal~ed and kept 
clean they \\>ill offer an icleal environment 
for rnicrollial growth and may attract 
rodents and insects. Tllc final stcp in the 
cleaning proqram should be to disinfect thc 
area, thus reducing the number of 
microorganisms to a level whicl-I does not 
prcjudicc thc procluction of safe ~vholesome 
food. 

Althougl~ the food industry has seen a 
marked improvement in standards or  
hygiene, management all too often rcgards 
clcnning as a ncccssary but expensive 
burden 1vhic11 is dificult to rc la~c to 
production. Spoilage, rejection of goods by 
the customer or an outbreak of food 
poisoning are among the factors that 
occasionally rcstorc the matter to its proper 
pcl-spcctive. The need to unclcrstand the 
p~+ol>lerns associated rvitll cleaning Ilas been 
inade more pressing by the rapid gro~vth of 
the food inclustry and its increasing 
mechanization, as IvelE as by the fact that 
thc consumer is bccoming more exacting in 
his demand for safer products. 

The number of detergents and 
disinrectants (sanitizers) availal>le for usc in 
the food inclustry is enormous, but 
incormation on how they perform in a 
clcaning program is at prcscnt almost non- 
existent. Ho~vever, a CornmomvcaltIl 

"The terms 'disinfectant' and 'snnitizer' arc both 
used in the Australian Food industry to refcr to 
agents for rctlucing the numbcrs of microorganisms 
to a lcvcl whicll does not present a health hazarcl. 
This issue of the Q ~ n r t s r l y  follows the Draft British 
Standard Glossary (in prcss) in using 'disinfectant'. 

Advisory Laboratory on Dairy Detergents 
and Sanitizers has been estsblishcd at 
Richmond, hT.S.M1., and it is expcctcd that 
in addition to setting up standards for 
dairy detergents and disinfectants, this 
centre will develop standards for the meat-, 
chickcn- and fish-processing industries and, 
ultimately, for the entire food inclustry. An 
account of the La11orato1.y is givcn in 
another articIe in this issue. 

Objectives of a cleaning program 
The main ol~jectives of a cleaning 

program should be to restrict microbial 
activity, to preserve the freshness and 
palatability of thc product and to ensure 
that i t  is \\~holcsome and free Crnm . . 

rnicroorpanisms. Thus a. good 
cleaning and sanitation program ~v i l l  be 
psofitahle as it ensures that a product can 
be stored for some time and then eatcn 
safelv. 

In  order to put into operation an 
effcctive and successful cleaning program 
the follo~ving points should be considered, 

Is tf~erc an adcquatc supply of good 
quality ~vatei-? 

ARer a consideration of the propcrties, 
composition and function of detergents and 
clisinfectants: 

Wlmt is the right detergent for t l ~ c  job? 
What is the right disinfcctant? 
What are the best cleaning mcthocls? 

Water 
The main function of any cleaning 
procedure is to make dirt soluble, so that i t  
can be removed completely and effectively. 

Although it is recognized that cleaning 
can onIy be carriccl out with adequate 
amounts of water, thc quality of the water 

49 CSIRO Fd Rer, Q., 1974, 34,49-61 



is a factor ft-equcntly oz-crlooked. In many 
cascs the \\.ater is hard and contains 
cscrssivc  amount^ or  me~all ic ions, mostly 
calci~lm and magnesium. Hard fratcr lias 
sez-cral disad~a:~~agcs-i t  ncz~tr:rlizes soap, 
clctcrgcnts aurl disinructants, at~cl it rorms 
scale on cquipmcnt, on the insiclc of warcr 
Ileaters and in steam I~oilcr tlibcs, thus 
l ~ a d i ~ ~ g  to rcc!ucccl rficicncy Iioin lira t 
11-at~sfcr losses and clogging. 

I-101 d icnler 
'1'lz.n i!.prs of ater harclnurs duc to t h e  
anionic coinponc!lts or cnlciun~ and 
r1-1apncsiu111 cn~npouncir arc generally 
rccognixcd. 
T e 1 ~ 1 o r . n ~  hrri~d~~ess. This is due to thc 
prcscncc of hiral-hnnntr. \\'hen I\-ntcr 
ri.Iiic11 has lcmporary hardness is hcatecl 
cnrlmn diosiclc is cvolced, resulting in thc 
pl-ccipilation or insoll~t~lr: carbonates. 
I'er~~rnrla~/  I~nrdt~eless. I'llir is duc to the 
prcsence or sulphates. IVhen such water is 
heated thcrc is no precipitation, but rllcrc is 
precipitation \\.lien aEl;alinc dctergcnts arc 
usccl. 

.Although tnany dctcl*geuts arc dcsignt'd 
to pcl-fort11 \\.cl1 in hard \xVatcr, the 
cl:icicnc!- or ~ h c  dctrrgcnt is generally 
reduced \r-hci~c\+er. t hc hnrdncss excecds 100 
rng/l. Thr  follo\t.ing siinplr test detcrmincs 
thc suital>ility of a dc~crgcnt for use \\-it11 
11arcE ivater. 
1. Prcparc a solution of the clctcrgci~t ~\.itli 

thc \\-ater tn ~ I C  used in t l ~ c  clcaning 
opcr-atiou a t  the recon~tncnded dilu~inn.  

2. Hcat lo 11oi:ing. 
3. Obscrvc \\~hctIicr a psccipitate fol+ms-ir 

it docs tllc detcrgent is unljuital~lc. 
E11 many instances thc solution ~vill 

I~ccorne cloud? on heating. Aithoug11 this 
rlocs not ncccsrarily indicate that tlie 
duter.gcnt i~ unsuitahlc, its pct*formancc 
slloulrl IIC \ratchcd carefully as soinctiillcs 
a grcy-r\hile drpo$it, u.llich i~ particularly 
noticci~ljle on stainless steel, call 13uild up 
\\.it11 time. 

Con~nlrrcinl ~vatcs-softening processes art: 
c s p c ~ ~ s i ~ c ,  I j ~ t  in thc long tcrm tlley may 
often provc ro Ilc economic. 

Thc rvntcr uscd in a clcnning progran1 
should bc of potable (clrinkable) quality, 
and has to nlcct certain crilcria laid dolrn 
11y the .Australian Department or  
X g r i c ~ t I l ~ ~ r c  (:VD.4)-formrrly the 
Uepa~.ttncnt of Primary Inclustry- or  
Stale autliorities. Potat~lc water is dcfincd 

bv thc .L~.-\UA as xieater \\~llicll does not 
contain chcmical substancrs or 
i n i c r o o r g a n i ~ ~ ~ ~ s  in aniounts that couId I>c 
hazardous to health. Thc assessment of 
U helher a particula~. u.atcr supply is 
m i ~ r ~ o b i o l o ~ i c a I 1 ~  acceptal>lc is ortcu E>ascd 
on thc U.I<. XSinistry of I-Icalth Ih~llcrin 71. 
'T11c Ractcrinlogical 13xan1ination of I\';ltcr 
Sl~pplics'. I t  is ~~ la l l agcmcl l t ' ~  responsif~ili~y 
10 rnsul-c that a u.atcr su?ply dcsixnntcd 
'potable' really is of acctplal~lc quality ancl 
that ;:l1 nrccssary steps art: takcn to 
maintain this standard. 

I n  I-cccnt years chlorination or industrial 
\\.atcr has I>ecome a corninon prncticc in 
Sood-processing planu Imzh in ordcr- to 111cct 
oficial rcquisctneuts ancl as a lrlcanr or  
improving plan1 h!.gicnc. 

l\*-hun chlorine is adclcd to \rvatcr a sn~al l  
proportion, usually less than 1 mgll, rcacts 
12-itll i~npuritics in the \\.ater. Thc  quantity 
that  reacts depends ou t l ~ c  amount and 
nature oi' thc organic and inorganic 
pollutniits present, t11c pH of the n.atcr, its 
tcmpelarure and thc time requircrl to 
produce thc first pcl+sistent rrsiduum. 'The 
difference hct\\,cen h e  amount of ch101.ilze 
adclcd to t11c water (tllc chlorine dosage) 
ancl thc alnolint remaining i~ftel. soinc 
chlorine has rczctcd ~\.itl> the imptiritics in 
tlrc water is known as the ~ch lo r i i~c  demand' 
of the water. \l11lat remains arter this 
d c i n a ~ ~ d  I ~ a s  bcc~ l  satisfied is termcd thc 
'total resiclunl chlorine'. Tllc rcsidual 
chlorinc in {vater exists as frcc avnilal~le 
cl~lorinc (Cl ?, I-IOCl and OC1-) ancl 
cornl~ined a\~ailablc chlorine. A ccrtnin 
portion of ~ l l e  chlorine combincs \\.ith 
ammonia mlcl other nitrogcnous co~~~po iu l~ r l s  
prescnt in natural \xmatcrs- to form 
cl~loramines ailcl/or S-c l~loro  compotincls, 
thc latter oftcn l1ci11g respnnsil~lc ror the 
unpleasant smcll and taste sornctimcs 
i~oticcd in  municipal watcr supplies. 
Chlorinc in this fo~+in is termed 'combinrcl 
1.csidun1 chlorine'. Both free and combined 
rortns may be prescilt in \cater a1 the same time. 

Fustllcr addition of chlarinc rc~ul ts  in ail 
incrcase of free rcsidual chlorine until it 
rcaclics a concentration, clctcrmined 11y thc 
physical ancl chemical natm-e of thc r\.atct.. 
a t  \\.hicl1 all oxidation rcaction occurs 
t)ei\cccn tlie free chlorine and t l ~ c  S-c11lot.o 
compounds. The free chlorinc rcsidual is 
thcn dcc~.easccl by the amount ncccssary to 
oxirlizc thc S-chloro cnmpounds 
completely. E't11.thcr additions or  clllol-ine 



I~eyond this point ~ v i l l  result in a 
proportional increase in the free chlorine 
concentration. 

The point at which the free chlorine is 
lowest after the complcte oxidation of the 
N-cllloro compounds is known as the 
'break point' (Fig. 1). Beyond the brcak 
point the unpleasant odours and flavour are 
p~.acticaHy eliminated. Hence it is essei~tial 
that suficiel~t chlorine be addcd to the 
water to ensure the presence of free 
available clllorine and the absence of 
chloramines andlor K-c11loa.o compollnds. 
Sincc the cllcmical reactions take time the 
available chlorine should be measured at 
least 20 min after thc initial chlorine 
dosage. 

Function and composition of detergents 
To rcrnove dirt, either work must be done 

or cnergy must be supplied. M1ork is 
usually done by mechanical and 
physicoc!~emical cncrgy (Sennings 1965). 
Any substance rvhich, either alone or in a 
mixture, substitutes pl~ysicochernical energy 
for some of the mechanical energy required 
for removing dirt can Ile classed as a 
detcrgent. Thus dctergci~ts influencc the 
amount of energy or rvork that must he put 
into a cleaning system. 

In most cases   rat er alone is not a very 
eficicnt cleaning substance owing to its 
high surface tcnsion, t\~hich prevents 
intimate contact with dirt and equipment 
surfaces. Hence if it is used as the sole 
cleaning agent a cnnsidcrable amount or 
mechanical energy is required. Dctcr~ents 
enable water to penetrate dirt by lorvering 
zhc surface tcnsion. 

A good detergent should have the 
following properties. I t  should be: 

quickly and complctely soluble, 
non-corrosivc to metal surfaces and 
other factory surfaces, 
able to soften water completely, 
economical to use, 
non-poisonous and biodegradable. 

I t  should have: 
good wetting or penetrating action, 
emulsifying action on Tat, 
dissolving action on food solids, 
deflocculating, dispersing or suspending 
action, 
good rinsing properties, 
good scale- and rust-removing 
properties. 

Fig. 1. Chlorination of water. 0-1, chlor~ne demand : 
1-2, total residual chlorine: 2-3. ax~dal~on of 
chloramines and N-chloro compounds: 3. break point; 
3-4, free available chlor~ne. 

S o  detergent or cleaning compound has 
yet been devcloped that can I>e truly called 
an all-purpose detergent. Noilc of the 
alkalis, acids or surface-active agents meets 
thc requirements 01" a good detergent when 
used alone. Ho\vevcr, certain mixtures of 
these chemicals will coml>ine several 
properties in one product, each being 
effective for a particular cleaning operation. 
Thcrc are four types of chcmical compounds 
cornnlonly used to achieve t l ~ c  functions of 
cleaning described above. 

Sodiuni Iydroside (caustic soda) is the 
chcapcst of the strong alkalis. It is a 
porvcrfiil detergent and is used to suspend 
protein and to convcrt fats to soap. 
Horvever, it has no buffering action, 
severely corrodes aluminium and 
galvanized iron, strips paint, and presents 
a hazard to personnel using it. necause of 
its intense corrosive action, caustic soda is 
not recommended for cleaning equipment 
and utensils. 
Soditcm nlalasilicak is an effective detergent 
for many purposes. It is an excellent 
emulsifying and suspending agent and has 
reasonable wetting and rinsing propertics. 
Another advantage is that it posscsscs anti- 
corrosive propertics. Sodium rnetasilicate 
should not bc used in water above 70°C, 
otherwise rcdeposition of soil-detergent 
mixture may occur. 
Soditlm cqrhotute (soda ash) is not a good 
cleaner, but it  is a chcap source of 
alkalinity and has been used as a detcrgcnt 



filler for a long timc. I t  is corrosive to 
aluminium ancl gxlvanized iron, and in 
hard \vater forills a scale of calcium 
carbonate and other insoluble salts. 

2. PlrospJtates 
Phosphates arc included in alinost all 

dctergents as thcy have several Cunctio~s, 
but primarily they are lrsecl to prevent the 
formation of insoluldc nlctallic salts by the 
interaction of harcl lratcr or dirt 1vit11 thc 
detcrgcnt. The amount of pllospl~atc 
nccdcd depends on the harclness of the 
\\-atcl-, the composition of the detergent and 
thc composition of the dirt. 

Sodiuill 11-ipolyphosphate ancl sodium 
tct~>plin<pl~ate are tllc t ~ r o  phosphates 
mainly used in detergci~t fomulations. In  
aclditioil to removing t l ~ c  minerals causing 
 vate er hardi~css, thcy have varying fiinctions 
in emulsification, protein peptizatio~l and 
dispersion. 

Sue11 agents arc clnployed in a vnricty 
of clcaning applications as wctting, 
emulsifying and penetratii~g agcnts. 

Anionic stctfnca-nc/zr)e agel~fs dissociate in 
solution to give a ilegatively charged 
sul-face-active ion and a small inactive 
cation. Most coinrnercial surface-aclive 
clctergents I~clong to this group. Several 
ailionic surface-activc agents are available, 
but tllc alkyl aryl sulphonatcs rcprcsent the 
principal synthetic surfacc-active agent. 

J ~ ~ O ~ Z ~ O ? I E C  swrface-acliue ngenls do not yield ions 
in aqueous solutions and are compatillle 
with either cationic or anionic materials. 
Thcse compounds are little affected by 
water harclness or by heavy metal salts. 
?'he fatty acid ethoxplates, in particular 
dodecanol ethoxylates, are commonly used 
in dctcrgent Formulations. 

Mixtures of anionic and nonionic surface- 
active agents in a ratio of 2 : l in dctcrgcnt 
formulations appear to be the most suital>Se 
for the Food industry. 

Cnfionic surface-nctiue oge~lls dissociate in 
solution to yield a positively charged 
surracc-active ion and a small inactive 
anion. 'Their performancc as detergents is 
only fair, I x ~ t  they exhibit anti-microbial 
activity and are sornctimes uscd in 
detergcnt-sanitizcr formulations. 

Acids arc a n  important group of 
chemicals having specific action against 
alkaIinc or mineral soiling. Phosphoric acid, 
sulphamic acid and soclil~m bisulphate are 
thc most important acid detergents used in 
thc food industry. 

As acids are only effective in thc removal 
of minerals and ccrtain organic-inincral 
complexes that arc ~bcsistant to alkali-type 
proclucts, it is essential that rat and protein 
bc rcmoved \\-it11 a n  alkaline detergent 
l~eforc acid cleaning. Acicl detergents are 
very corrosive I~ecause they gencratc 
hydrogcn ions, and cosl+osion inhil~i tors such 
as aryl-tl~ioureas or hctcrocyclic nitmgcn 
I~ascr should nhcap  be incorposaiccl. Evc1-1 
acids containing inl~ilri~ors are vcry corrosive 
to galvanizccl iron and aluminium; indeed, 
extrcinc carc is needed in a l l  uscs of these 
acid clctcrgcnts. 

When galvanized iron has I~een clcanccl 
~v i th  acid detergents an unsigl~ily ~vhitc fill11 
of zinc hydrosidc/zinc carl~onatc \\.ill form 
upon drying. To mask this, a food-grade 
oil should bc sprayed onto the surface 
immediateIy after acid cleaning. 

Choice of detergent 
The choice of detergent is determined by 

the chemical nature of the substances that 
have to be rcmoved, the building materids 
and typc of metal that  arc prcsent in the 
arca to be cleaned, and the kind of 
clcnning technique used. 

T h e  material that must be rcrnovcd froin 
a surrace is ~isually composccl of fat, 
carbohydrate, protein and minerals. The 
amount and type or cac1-I material varies 
from industry to industry, and it is 
necessary to know 1vbet11er the dirt EO I)e 
removecl is watcr-, acid- or aklkali-soluble 
or solublc only in an organic solvent. Once 
this is known, selection of the detergent is 
simplified. 
In many cases thc type of metal and 

building materials (including paint) used 
in the area to be cleanecl scverely limit3 the 
choice of cletergent, Aluminium and 
galvanized iron, ~vhich arc fi.equently used, 
corrode rapidly in strongly alkaline or acid 
dctergents. Although detergents can be 
formulated that will no1 corrodc thcse 
metals, thcir effectiveness as clcaning agents 
is usually reduced. In  addition, galvanized 
iron surfaces, being relatively rough, are 



more difficult TO clean than stainless steel 
surfaces. 

Paint occurs commonly in 'wet' processing 
areas and is dificult to clean rvithout 
damaging t l ~ c  surface. Indeed, i t  is often 
nrefcrablc to removc the min t  and leavc 
surfaccs sucll as ccrncnt-rcndered walls 
unpainted. 

Where i t  is necessary to clean Ily Iland 
only mild detergents can be uscd, ~vhereas 
automatcd cleaning tcchniquc$ enable thc 
use oC stronger detergents. - 

Thus in most instances the choicc of a 
suitahlc detergent musl I)e a compromise 
hetn,een the eficienc); of thc detergent and 
the need to protcct metals, building 
materials and personnel. 

I t  is pcrhaps some\\rhat surprising that the 
cost of tlre detergent is not a guide to its 
cficiency, and only actual tests wit11 a 
particular detergent during the cleaning 
operation 117111 givc some indication of its 
emciency. Bccause the range of dctcrgcnts 
is unlimited and new ones are F~cing 
introduced \?er). frequently, thc task of 
testing for eficiency is ncvcr-ending. The 
establishment of a central tcsting laboratory 
\\-ill be of consiclcrahlc benefit to the food 
industry in ovcrcoming this problem. 

When and how to  clean 
Equipment surraces inc~~itably become 

dirty during usc, and a measure of work is 
eoeiztial to rcmove the dirt. I t  has been 
found that most of the dirt may be easily 
rcmovcd from the svstcrn until a 
inonomolecular Iaycr remains ivhich may 
only be removcd rvitl~ a considerably higher 
energy input (Bourne and Jennings 1961 2 .  
When the dirt is allowecl to rcmain on a 
surfacc for some time a portion of the less 
tightly bound dirt 'agcs' and becomes 
converted to the more tightly bouncl form 
1v11ich can bc dislodged only slorirly. Hcnce 
cleaning should be commcnccd r\~itllout 
delay. 

The follo~ving steps arc csscntial in the 
cleaning procedure. 
Diyl cleani11-g, At the cnd of the day's 
production, or Inore frequent117 if ncccssary, 
gross contamination should be picked up 
and removcd. This is very important since 
the amount of detergent requircd is 
determincd by the quantity of dirt to Ile 
removed. Packaging materials and small 
utensils should be taken out of the arca to 
be cleaned. 

I d l 7 . t  nll arms. Cold water should be used 
wherever protein is prescnt. Hot water may 
coagulate p~otein, making it extremely 
dificult to rclnovc. 
Af)f)b a delergent soh~ion.  A detergent 
solution rcduccs hut does not climinatc the 
llccd for expending energy to removc dirt. 
Ei thcr ell>o\\r-grease or mechanical action is 
essential. 
Rlase. A11 surraccs should be thoroughly 
rinsed to reinovc all traces or dirt nncl 
detergent. Remove excess moisture. 

Whcre hard-water scalc has to bc 
rcmoved, apply acid detergent, scrub, rinse 
and remove exccss n~oistu~.e. Small rztrnsils 
can be soaked in hot acid solutions for 
15 min ancl rinscd. 

Tlierc arc several ways ;l dulurge~l~ car1 be 
used in thc cleaning opcration, but the 
Collowing methods appcar to be the most 
suitable where large areas have to be 
cleaned. 

A foaming agcnt is added to a dctcrgcnt 
solution ancl sprayed ;through special 
equipment to produce a ~rll i te foamy la? er 
or dctcrgent like shaving cream (Fig. 2). 
This method uscs detergents morc cficicntly 
than conventional cleaning nncl nllo\\-s 
longer contact time between detergent and 
dirt. In  addition, the foam-detergent 
mixture providcs visual eviclcncc or the 
areas covcred (Fig. 3). It should he 
rcmembered that this rncthod does not 

f 

Fig. 2. Applying foam cleaner to a meat-preparation 

room. 



Fig. 3. Foam cleaning leaves visual evidence of the sreas covered. 

clirninatc the ncccl for mechanical action 
and is only dcsigilccl to use detergents inore 
efficiently. 

Foaming equipment ranges from thc 
iilexpcnsive ven~uri-type air-~i~atcr roamers, 
to expcnsi1.e equipment wlzicl~ uses air- 
clrivcn pressure pumps together with 
vcnturi-type foaincrs, A more reccnt 
devclopmcnt is tllc usc of pressure-operated 
systcnlr in u~hich the detergent-foam 
solution is pressurized by ~neans of special 
equipment. Each system has advantages 
and rlisadva~~tages, I~u t  ~vhcre thc mains 
pressurc is constant thc use of venturi-typc 
air-rvatcr roamers is recommended. 

Gel c l e ~ j ~ i n g  
X gelling azent is added to a dctcrgent 

solution and sprayed ~vi th  thc aid of a 
pressurized chaml~er (Fig. 4). The gel- 
detcrgcnt mixlure sticks on the  dirty 
surfaccs thus alloriring the detergent to 
rcmaii~ in contact with the dirt Tor a loilgcr 
timc. Thc mixture can be removed easily 
lvitll \vatcr. This method appears to use 
detergent mort eficicntly, but as in foam 
cleailii~g the need for mecllanical action 
remains. 

equipped wit11 a detergent-fecd system. 
Thc main disadvantage oE thc method is 
that it easily damngcs painted surfaces, 
cement-renclcrcd r\ralls and concrete, and 
may forcc rvatcr into machinery ailcl 
clcctrical fittings. 

A combination of Foam or gcl cleailing 
and high pressurc rinsing is prot~ably the 
most cfTcctive cleaning method to date. 

'Cle:ntz-it~-/llaca' (CIP) ~r~e~lzoris 
GIP methods or mcthods {vhich clean 

automatically sl~oulcl IIC used wherever 
possihlc and are ideal for cleaning large 
storagc tanks and pipelines. Some 
precautions are necessary-proper 
equipment must be uscd, all surfaces must 
tje cleanecl, and dctcrgent concentrations 
and tcmpcraturcs must I>e cat+erully 
controllcrl. 

Though tfuIly designed cquipinent and 
processillg areas permit easy and adequate 
cleaning. Thus provision sl~ould be made 
\t.here\,er possiblc for self draining and for 
inspection of inaccessil)le areas. 
Coinponci~ts in the equipment that arc 
not clcancd ro~itinely should also Ile of an 
appropriate design. 

fig11 press~lre c / t ~ t ? i t ~ g  Disinfection 
Clcaning wit11 pressurc sprays Inay be As has lleen pointed out previously tllc 

succe~sful, I~ut  this rncthod is time main ol),jective of a cleaning program is to 
consuming. Thc most suitable equipincnt control microbial activity. As a iii-st step 
is a high-pressure, large-voltimc spray towards this goal cleaning removes from the 



system any source of food for 
microorganisms. Although an adequate 
cleaning program will get rid of ncarly all 
the dirt prcwnt, i t  will not destroy or 
rcrnove all the microorganisms. This 
requires a second step, namely effective 
disinfection. 

Disinfection as dcfincd by the British 
standard glossary of terms relating to 
disinfectants (ill press) means 'the 
destruction of microorganisms, but not 
usually bacterial spores; this does not 
necessarily involve killing all 
rnicraorganisms, but reducing them to a 
Icvel not normally harnlfvl to hcalth. The 
term is applicable in a commercial context 
solely to the treatment of inanimate ohjccts 
and materials. ' 

This definition docs not take into account 
the fact that the types of microorganisms 
present are jrobably as important as the 
total numbcr when their effect on thc 
quality of the eitd product is considcred. 
I-lo~vcvcr, it is usual1 y assumcd that w h e ~ e  
total numbers of su~-vivo~-s are small, 
undesiral~le typcs such as pathogens arc less 
likcly to be present in significant numbers. 

Traditionally, non-chcmical mcthods of 
disinfection have been uscd almost 
exclusively and will bc considered I~riefly. 

Heat. Hot water or steam is generally uscd 

Fig. 4. Gel cleaning. 
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Fig. 5 .  D ~ s ~ r l i e c ~ i o n  usii lg f a g g ~ n g  equipment. 

either at  atmospheric pressurc (IQ1 - 325 kPa) 
or under pl-cssure, usually a t  trvo 
atmosplrcres. Combinations of hot u.ater 
and steam may also bc used. 

Altl~ough in many cases steam is a very 
good means of disinfection, it may be 
inconvenient or impractical on any of thc 
follo~ring grouncls. Steam may be cxpcnsive 
and inay cause materials to detcriorntc and 
equipmcnt to distort; use of stcam means 
that n considerable timc must elapse before 
equipment irj heated 2nd cooled; i t  causes 
the baking-on or food and other residucs; it 
reduces visibility in the environment thus 
reducing the cffcctiveness or thc sai~itizing 
procedure; it  leads to condensation 
problems. Finally, the use of steam as a 
clisinfectant selects hcnt-resistant bactcria 
~vlrich ~vill be dificult to eliminate on 
subsequent hcat treatments. h4orcovcr, 
ineficient hcating may result in the 
incubation of microor~nnisrns in inaccessible 
parts of the equipment. 
UZ!~aviolet radiolio~r. Thc major application 
of ultraviolet radiation in the food industry 
has Ixen for disinrccting the air. As somc 
ozone is produced, oxidative rancidity nlay 
be induced in ratty fmcls, thus making the 
rnetl~od unsuitable for many industries. 
Ultraviolet radiation can also be used with 
some succcss for disinrecting water. 





As none of the non-chemical disinftction 
lllethods is wmpletely effective for routine 
use, dlernicnl disinfectants shoulcl also Ilc 
usecl (Fig. 5 ) .  

Thc first csscntial for an effective chelnical 
disinfcction program ir a clean surhce- 
no cl~ernical disinfectant available to date 
can disinfect a dirty surface. Consequenfly, 
to achieve microbial control thc t~vo  
programs, clcaniilg and disinfcction, must 
13c tl~orough, compatible and totally 
cffcctivc. To put it briefly, a disinrectant 
 rill not cover up faulty cleaning p~actices. 
kloreover, it is advisable to change the 
class of disinfectant being used a t  least once 
a month in orcler to Drevent a ~ossible 
build up of resistant microorgnnisms. 

The choice of chemical disinfectants for 
use in processing areas is determined by rhe 
fol!o\ving consirlerations. 

Public health regulations. 
Possibility of odour from the disinfectant 
being absorbcd into the foodstuff or 
being produccd by reaction with the 
foodstuff. 
Possibility of colour from the disinfecrant 
tainting tllc foodstuK 
Corrosive properties. 
Effect of ]lard water. 
Concentration necessary to achicvc 
satisfactory results. 
Type of surrace to be disinfected. 
Presence or absence of organic matter. 
Spectrum of effcctiveness, i.c. ability to 
kill many types of microorganisms. 

Despite the fact that manufacturers offer 
a large number of clisinfcctants, each 
claimed to be the bcst on the market, the 
only oncs suital~le for the food industly 
contain chemicals of one of the follorving 
groups: cl~lorine and chlorinc-rclcasing 
compounds, iodophors, quaternary 
ammonium compounds, ampl~olytic or 
amphoteric compounds, or phenolic 
compounds. 

Chlorine atld c l l l o r i t w - r e l e g  cong>outlds. 
Chlorine is the cheapest and most effective 
disinfcctal~t availabIe. Altl~ough i t  has a 
decided smell, the odour is not persistent 
and with proper control necd not present 
any risk of tainting. 

The h j p o c l ~ l o r i / ~ s  (calcium and sodium) 
have I~een used for many years in water 

purification processes and in many instances 
have replaced steam and hot-~vatcr 
stcrilizntion. Thcir cl~aracteristic snlcll is 
produccd by frce Ilypochloro~~s acid ~vhich 
is considered to be tlae germicidally active 
form of chlorine. This acid is very ~lnstal~le  
and decomposes rapidly. To reclucc the 
ratc of brcakdonvn {luring storagc, tIlc 
l~ypocl~loritc solution should bc nlailltained 
at pH 9-11. 

The disinfectant properties of the 
hypocl~lorites depend on a nurnljer of 
factors, e.g. 

Concentration of available cldorine, 
which for equipment sl~ould be 200-300 
mg/l. 
pEI of thc solution. 

Temperature. The disinrectant is made 
more efficient if tllc conccntrntion nnrl 
temperature arc raiscd andlor thc pH is 
lo\vcrcd ( < 8.3) .  

!, Al3sence of organic ~natcrial. O1:ganic 
material consumes available chlorine 
and reduces the disinfecting capacity. 

The organic cl~lorarnitres may be produced 
by the reaction of HOCl  on an amine, 
amide, imine or imide. They include 
chloramine T and the chloroisocyanurates. 

The disinfectant properties or chloramine 
T are affected by pH, concentration and 
temperature in the same way as the hypo- 
chlorites. ChIoramine T has some 
advantages over the l~ypochlorites in that it 
is more stable in so1ut:on as lvcll as k i n g  
stablc in powder form. Moreover, i t  docs 
not reac,t as rapidly with organic material 
and it is less irritating and slightly Iess 
corrosive. Ho~vever, in general, chloramine 
T solutions shouId onlv I x  uscd r\rhcre long 

U 

exposurc is praccicahlc as its bactericidal 
activity is slo~v. 

The ch loro i sogn~~ura!  are used as 
disinfectants or as detergent sanitizeis when 
combined with detergcnts. Thcy will givc 
satisfactory I-csults provided that soiling is 
not cxccssive and the products are used at 
the 'ight concentration. 

Chloroisocpanurates are unstable I)oth in 
solution and in the Dresence of nonionic 
surfacc-active agents. Hencc it is important 
that all traces of detcrgcnt shoulcl bc 
removed bcfore the disinfecting process is 
commenaed. The effect of pH on their 
usefulness is the same as in the case of 
I~ypoclllori tes. 



A relativelv ncw disinfcctant is a ha1og.cn 
U 

mixture consisting of cljlorine-containing 
compounds mixed lvith small amounts of 
brominc. T'l~is product, it is claimed, is 
exceptionally effective nrer a wide bacterial 
spectrum, is stalde in solution and is no( 
affected by harcl \\,a tcr (Russon 1970). 

Other organic chloran~ines arc not 
gcnernlly uscd for disinfectinx. 

Iodo/~hors. Iodophors are acidic solutions of 
iodiilc coinplexed wit11 a nonionic surL~ce- 
active agent. They possess a Iwoad 
spcctrlnn of an:ibactcrial activity ailcl high 
Elrngicidal ancl viruciclal activity. 

The phosphoric acid in the iodopl~o~*s 
lo~vcrs thc pH sufficiciltly to prcveilt 
precipitation of calcium and magnesium 
salts in hard \vater and makcs thcm good 
removers of l~ard-water scalc. 170r elficicnt 
usc the pH should IIC maiiltained bet\veen 
2 - 0  ancl 4.5. I t  is a150 essential that the 
acid contcnt s l~u l~ ld  be high enough to 
compensate for water harrlncss and 
suspcudcd soil. hIost of tE~c iodophors arc 
effective in colcl and \varm sol:ltions, but 
thc temperature must not exceed 43°C as 
iodine sul~liincs nllove this point. Ioclopl~ors 
art: corrosive to galvanized iron and 
aluminium and should be uscd with cxtrcmc 
care. 

Unrlcr working conditions iodopl~ors oftcn 
~ ~ r o v c  to Le unsatisfactory as disinfectants 
and they are generally not t~sed in food 
processing plants such ns poultry and meat 
rvorks \\+hich cmploy alkaline clclergents Tor 
cleaning. Althougl~ the explanation of thcir 
poor pcrl-ornlanc~ is not clcar, it is I~clicvccl 
that  thc alkaline detrrgents usccl in the 
cleaning step are not conlplctely removcd 
during rinsing. Tllc deteigent reniaiiling is 
suflicient to raisc the pII or the iodophor 
and makc it ineffectir+e, particularly in 
situations ~vllcre unl~ttffcrcd solutioi~s are 

Q r ~ n t e ~ u n p  om~t los i t~rn  con@orrttd.~. The cationic 
synthetic surfacc-active agents or quaternary 
am~noniuin co~npounds (Quats) arc cxccllci~t 
disinCcctnnts, I I U L  the); arc poor dctergents 
(Parkcr and L1 tdlficld 1962). 

The Qtlats arc free of odour and colour, 
are highly stal11e and Elavc littlc corrosive 
action on metals rvhcn uscd in recornrncndccl 
concentrations They are effective against 
Gram-po~itivc and Gram-negative bacteria 

and are more active in the presence of small 
amounts of organic matter than any other 
class of disinfcctant (Parkcr and Litdlfield 
1962). T11c pH should be above 6 .0  for 
optimum results. 

Quats arc i~lactivated by soaps, anionic 
dctergents, pine oiIs and inorganic 
~olyphospha tes. Calcium and lnagnesilim 
ions in hard water ancl fct~o-ous and ferric 
ions reduce their tlactcriciclal effectiveness 
(Lawrence 1968). 

Since toxic effects l~ave llecn o l~s~ rved  in 
humans ancl i n  warm-bloodcd animals when 
Quats are taken internally, utensils ancl 
equipment sl~oulcl IIC thoroughly rinscd 
after applying these compounds in 
disinfecting operations. 

/tnrbhote~ic ( a t ~ ; / ) h o b / i c )  con$ot~~lds.  ..\mpliotsric 
and amphol?;tic coinpoui~ds are essentially 
alkyl or acyl anliilo acids. They  have 
several aclvantages in that they combine 
dctcrgcnt and disinfectant properties and 
arc of lolv toxicity; they arc compatible in 
all forms xvith anionic, i~oi~ionic and 
cationic agents; tlrey are not affected by 
hard water, arc non-co~.i.osir*e, and are 
effcctivc against both Gram-positive ancl 
Grain-ncgntive I>acteria. 

The amphoterics arc not vcry p o ~ r c r f ~ ~ l  as 
disinfectants and thcy are cxpcnsivc, bltt 
their freedom horn the disadvantagcr of the 
strongly alkaline or acid detergent-dis- 
inrectants makcs them very suitat~le for 
ccrtaiil purposes (Uavis 1968). 

Pl~etzolic con~/~ov?irls. Phcnolic compounds are 
not gcncrnlly suitable for use in the food 
industry, 11ut some lialogenatcd phenol 
derivatives can be used in mcat ~vorks. 
'I'hese derivatives arc stablc and can Ile used 
in soltition at any tcmpcrature. They are 
effective against spores, viruses, moulds, 
Grain-positivc and Gram-negative P~acteria, 
and thcy remain effective in hard water. 
They are less affected than tIlc chlorinc 
compounds 11y the presencc of organic 
matter. I-Io\vcvcr, thcy can cause skin 
irritation ancl thcy are col-rosive, particularly 
if tiscd in concentrations higher tkan those 
rccommended. 

Phenolic co~npounds st~ould IIC sprayed 
onto dry surfaces to avoid dilution, and 
should be left on for at least 15 min. All 
traccs must bc rcrnoved ~vith potable water 
bcfore procluction starts. 



Quality control 
Since cleaning is a costly operation some 

Form of quality control is essential. 
Appraisal of results should be carried out 
on a routine hasis as part of the daily 
housekeeping inspection. The following 
criteria may- be uscd. 

ckneral appearance-no contamination 
should be visible under good lighting 
conditions. 
Work surraccs should not feel grcasy or 
rough when rubbed rcith the fingers. 
A clean white tissuc should not be 
discoloured when rubbed over thc 
surface of cleaned stainless steel-this 
test is not applicable with aluminium or 
galvanized material. 
Objectionable smells should not bc 
noticeable. 
Cleaned surfaces should not show signs 
of exccasive water break rvlien wetted. 
Cleaned, disinfected work surfaces 
should have a microbial population 
below a set maximum number, thc 
number depending upon the product, its 
stage in processing and its required 
storage life. 

The fiist five tests are easily performed 
and can IIC carried out on a routine basis. 
They do not, horvcvcr, give any indication 
of the microbial populalions on the cleaned 
surfaces. T.lere are sevcsal methods of 
assessing tlle approximate number of 
bacteria, yeasts and moulds on cleaned 
surfaces. 

Replica rncthods reproduce the pattern of 
distribution of microorganisms present on 
the surrace. 
Rodac pla~es. These are small, specially 
designed plastic dishes about 5 cm in 
diameter. The centre well of the dish is 
filled with the grorzrtll medium of choice so 
that the mcniscus extends above the edge of 
the dish. The lid is then replaced on the 
dish and the medium is cooled and al lo~~ccl  
to sct. 

To test a cleancd surface, rernovc the lid 
and press thc medium on to the surface, 
replace thc lid and incubate thc dish a t  a 
chosen temperature for a period of time 
depending mainly on the temperature. 
After incubation, count the number of 
colonies. 

Agar g~ringe. Cut the tip off the barrel of n 
standard 50-m1 glass or polypropylene 
hypodermic syringe. Sterilize syringe and 
plunger by autoclaving at 12 1 "C. Asscmblc 
the syringe, fill rvith n suitable medium 
containing 2qL agar, and seal the opening 
of thc syringc wit11 a l~min ium foil. Xllo\\. 
thc medium to cool and sct. 

T o  test a surface, first sterilize a knifc 11y 
wiping with methylated spirits and passi~~g 
through a flame to burn OK exccss alcoIlol. 
The medium in the syringe is advanccd 114' 
gently pressing the plungcr until thc 
inediurn is about 3 mm past tlic end of the 
I~arrcl. Cut off the mcdium extending past 
the barrel of the syrinse 1vit11 the sterile: 
knife and discard. Advance thc mediuin 
again and gentIy press the exposed surface 
on to the surracc to be tested. Cut thc slice 
and place it on the bottom of a sterile 
plastic dish with the contacted surface 
facing uprvards. Througl~out the operation 
the slice of medium should be toucl~ed only 
with sterile equipment. The slices are then 
incubated at a suitable temperature. 

Agar sausage. This metliod is basically the 
same as the syringe method. The agar 
medium Is formed into a sausage in a hcat- 
shrinkaldc casing. Agar sausagcs arc 
comrncrcially available from Oxoid 
(Agcroids) . 
Cellulose /ape. This metliod involves rolling 
a sterile aclhesivc strip over the surface to 
be sampled, and then rolIing thc tapc ovcr 
the svrracc of a sterile agar mcdium 
(ccllulose-tape dispensers: Birko Chemicals, 
U.S.A.). 

A11 these methods will give an indication 
of the spread of contamination over a 
surface ancl the number or microorgnnisms 
present. A count of less than 100 colonies 
per 6.5 cm2 is, in most cascs, considered a 
satisfactory result. The main disadvantage 
of such methods is that they are not suitable 
for sampling in corners, cracks or curvcs. 

Swab methods 
These involve the removal of a proportion 

of thc bacteria fi.om a known arca I>y 
mcans of sterile swabs. 

The swab is moistened rvitll sterile 0.  l:/, 
peptone solution and rubbed over the 
surface 30 be tested. I t  can be streaked 
directly over the surface of a pourcd, dried 
agar mcdiurn or it can be placed in a 



known volume of stcrile dilution fluid 
(0.1 % peptone). Direct streaking, bv thc 
rollo~rlng method, has been used successfully 
in the nlcat industry. 

P~.epat.e Platc Count Agar (Oxoid) or any 
other suitable medilrn~ according to the 
nlanufacturer% clil+ections. \\:hen thc agar 
has coolcd to about 45°C pour a small 
amount (15 ml) into a sterile Pctri disl~, 
replace thc lid, and allo~v the agar to cool 
completely. \Yllcn thc agar has set the 
surface can be dried by placing the dish in 
an oven in an invertecl position ~t-ith tllc lid 
partially re~noved; drying at 37°C for 
30 ~ n i n  shotrld be suficient. Rcplacc t l ~ c  
lid and storc the clis11 in a plastic I~nz  in thc 
rcfri~crator (or usc ~vithin 2 days). 

hloistcn a stcrilc s ~ ~ a l >  l\.irIl sterile fluid 
sucll as 0.1% peptonc and rub over thc 
surface to I>e tcsted in two directions (Sort11 
to South; East to IYest). T l ~ c  area ruhbcd 
should I>e approximately 5 l - 6 cm? (the 
sizc or a stanclard Pctri clish). Then rub thc 
s ~ v a l ~  ovcr thc agar szirracc. Incul>ate the 
Pctri dish in an invcrtcd position at a 
s~tital~le temperature (e.g. 20°C for 3 days) 
and count the ne~mber of colonies. 

The result rvill indicate the effectivci~ess 
of thc clcaning program. 

Pllthor~gl~ standards will vary I~ct~veen 
industric~ . . the follol\,ing rough guidclincs 
can IIC givcn: 
> 300 colonics/5 1 - 6 ctn'-unsatisraclory ; 
< 300 colonies(5 l . G cm2-sa tisraclory ; 

Conclusions 
Clcaning i iz  the food industry is important 

in cilsuring that the end product is ft+ce from 
undesil-ahle microo~+ganisms and has a 
reasonal~le storag-c lire. 

!Vaner uscd Tor clcn~ling sl-lould prcfcraf>ly 
be soft, but ~vhcre this ir not possible special 
precautions sIloulc1 be taken, e.g. the usc of 
clctcrgcnts containing suficienl sequestering 
agcnts. In addi~ion, thc water shnuld be 
potclljle and of goocl lnicrobiological quality. 
Detergents rcducc thc amount or cncrgy 
requircd in cIcaning and should Ile 
incorporatcd rvherever possible. 'l'he choicc 
of detcrge~ent is go\~erncd I q *  111e type of dirt 
present. Afkr the food processing area has 
been thoroughly clcancd a disinrcctant 
should Ilc usud to climinate undesirable 
microorganisms and to reduce the total 

number of microorganisms to an acceptable 
level. 

In  ordcr to prevent corrosion caused by 
the action of dctcrgcnts or disinfectants, 
recorninendations as spccificcl Ily the 
manufacturer should hc strictly acll~crccl 
to; in general, it is preferable to cl~angc thc 
detergent or disinfectant m t l~e r  than to 
increase the concentration. 

The effectiveness of the clcaning program 
sl~ould al\\-ays Ile cxamincd by visual and 
lnicrobiological mcthods. 

A coinplcte cleaning program is as 
rollo\\.s. 

1. Dry  clcan t l ~ c  arcn lly rcnloving all 
packaging materials nncl sinall utcnsils. 

2. Wet t l ~ e  area with potal~lc \\-ater at a 
t r m  ycva turc n o t  e x c ~ ~ d i l i g  50°C. 

3. Apply a detergent solution and leave 
on surfaces for a b n ~ ~ t  10 min. 

4. Scrul~ to loosc11 and remove dirt. 
5 .  Rinsc thorougl~ly \\-it11 potalllc watcr at 

a tclnpcraturc bclow 70°C. If scale 
has to I le removed ( i )  apply acid 
detergent, ( i i )  scri~b, (iii) rinse 
rhoroughly, ancl (ill) reinove excess 
\\'atcr. 

6. Rcrnovc cxccss moisturc with a clcnn 
sqnccgee or papcr t o ~ r ~ l s .  

7. Ilisinfect, leavi~eng the clisinfcctant on 
surfaces for at least 1-2 min. 

8. Kinse thoroughly ~ r i t h  potablc watcr 
9. 1h.y all surfaces. 

10. \\lash ancl dean small utensils 
scnaratclu. 

l I .  Examinc clcancd arcas nncl take sriral~s 
to cstimatc thc numbcr of 
microorganisms. 
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Foods and heart disease 

By M. V. Tracey 

CSlRO Division of Food Research, North Ryde, N.S.W. 

Is there a contribution that the food technologist could make towards reducing the incidence 
of heart disease? An article based on a talk given earlier this year at a National Heart 
Foundation Symposium, 'Foods, Fats and Heart Disease'. 

Except in childhood, prison, hospital or the 
armed services, the consumer is thc arbiter 
oCrvhat he buys and eats, and although hc 
may be influenced by  advice fiom his 
doctor or somc othcr sourcc, the final 
choicc of foods, rvhether good or bad, ~v i I1  
reinain lvitll him. The food technologist, 
Ito~\~ever, call increase she options open to 
the consumer Ily altering the nature and 
quality of the food on offer. This article 
~vill discuss some of the changes zvhich could 
bc introduced in ordcr to allow the consumer 
greater freedom to modify his diet in a rvay 
that may seem to him to be desirable if hc 
is to reclucc thc risk of heart disease. 
Let mc make some initial assumptions and 
then see 11o1v it could be made casicr for 
thc consumer to modify his diet as he 
might rvisl~. First, ruminants' fats (Beef, 
sheep, goat and deer)  have a lo~v ratio of 
polyunsaturated fatty acid to the Clz-le 
saturated fat. ( I  shall rcfcr to this in future 
as a low PIS ratio.) Secondly, lcaf and 
fruit fat have a high PIS ratio. Thirdly, 
sccd fats or oils often have a I~igh PJS 
ratio; and fourthly, there is no cholesterol 
in plant  products though other sterols are 

present. These are sweeping statements of 
observable fact. Similarly on gencral 
medical grounds i t  may be said that i t  is 
clcsirablc-certainl!~ Tor some individuals- 
to incrcasc tE1c PIS ratio of the diet, to 
reduce the proportion orfat in the diet to 
belo~v 309; of the total calories, ancl to 
decrease the dietary cholcstcrol contcnt. 
Finally, we must be aware of' a sociologicnl 
observation-people Iike some foods bcttcr 
than others ancl 1vilI often find it dimcult to 
make major changcs in their eating habits, 
even when strongly advised to clo so on 
health grounds. 'I'llis means that in 
changing the chemical composition of 
customary items in the diet i t  wilI be 
important not to disturb the make-up of 
cul.rently acceptable meals. 

Possible approaches 
Cl1a11ge dietay habits 

Let me now survcy tl-ic ways in which 
the PIS ratio of a diet may bc increased and 
its fat  and cholesterol contcnts diminishcd. 
The simplest method Tor the individual is to 
cat only that part of 2. normal mixed diet 
which has high PIS ratios and a IOW 
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Fig. 1. 'Controlling the d~et, not of the consumer, but  of the consumed': plant for preparation of protected llpld 
food supplements 1,  Platemrll for initial commlnwtlon of oilseed; 2, carborundurn-stone mrll for f ~ n e  homogen- 
nation and ernulslf~cat~on of the oil-protein homogenate: 3, mixer used for introducrng the forrnal~n for protern 
protection. 

cbolestcrol content. ?'his results in 
essentially a vegetarian diet with the 
addition of fish. It  would be easy, 
inexpcnsive, but quite unacceptable to 
many people in our prcscnt society. A more 
~ridcly acccptal~le alfcrnative would be to 
admit into ihc diet somc items with a lorv 
PIS ratio but compensate l ~ y  the addition 
or unusual components r ~ i t l ~  a very high 
PIS ratio such as some of thc sccd oils. 
This must bc done without unduly 
incrcasing the total fat contcnt of thc dict. 
Many diets of tllis nature have becn 
recommended, I ~ u t  again there is the 
disadvantage that they arc not vcry rvidely 
acceptable, and some people find it 
dificult or impwsiblc to stick to them for 
long pcriods. 130th these methods depend 
on changing the make-up o f  the diet by 
substituting somc kinds of food? for othel+s. 
It inay bc niorc accep~ablc to changc the 
composition of the individual itcins in the 
diet, leaving it apparently unchanged in 
terms of its recognizable cornponcnts. 

Clra.ug~ can~~osifior~ of i ~ e n ~ s  of diet 
Rcdtice proj~ortioa of fo!. A first step is to 
reducc the proportion or fat in all thosc 
items of thc diet urllich havc a lo\v PIS 
ratio. This \\pill also ~*cducc cllolestcrol 
intake. Among the methods that might be 
used arc to market mcat from animals 

raised in  such a way that they \\rill have a 
lower fat content at slnugl~ter. This would 
mean ci~couraging thc slaughter of animals 
of cxisting breeds at an age bcforc the rate 
of fat deposition overtakes muscle deposition. 
?he developlncnt of breeds designed to 
come to slaughter in a lean conclition is a 
possillility as is the use of unusual breeds 
or species of ruminants, for cxample, tElc 
water buffalo, the cow-buffalo hybt-icl 
(%cefaloY), which has just been procluccd 
in the U.S.A., or domesticated gamc, either 
African or Australian in origin. As a 
supplementary mcasure to marketing lo~c- 
fat animals, thc proportion of fat in 
ruminant products can bc reduced by  
processing. Meat  can he trimmecl I~cfore 
salc, lorv-fat milk can be sold as an alter- 
native to Tull-fat milk, and efforts could be 
mndc to reduce the amount of fat 
trarlitionally uscd in many processed foods 
suc l~  as pastries, pies, sausages, and canned 
or comrninutcd meats. In  some instanccs, 
fat with a high PIS ratio might be uscd in 
the preparation of such foods. Thcse 
lncasures ~vould also reduce cl~olcsterol 
intake. 
Iucrease PIS mlio. Another measure, which 
~ ~ ~ o u l d  seinrorce these, n,ould involve 
incrcasing thc PIS ratio in individual items 
of the diet-particularly tlle animal 
products. This can Ile done by  controlling 



the diet, not of the consumer, but of the 
consumed-an attractive proposition to 
most of us. The composition of the fat of 
the chicken and pig can be influenced by 
the compos~tion ot' she fat in their diets 
(just as that of our own fat can), but this is 
not so for the ruminants. 

It  is now clear that h e  fats, i.c. thc 
triacylglycerides of the ruminants arc not 
onlv verv low in linolcic acid content when - ,  , 
compared with those of non-ruminants (or 
monogastric animals), llrr t that the 
microorganisn~s in the rumen constitute an 
almost insu?eral>le barrier to a1 tering this 
composition by a siinple increase in thc 
polyunsaturated rat content or thc fced, In 
racl, the polyunsaturatecl fat content of 
their fced is alrcndv high, but it is largely 
abolished by the activities of the rumen 
orgzanisins. Until 1970 the position upas 
clear : it \vas possible by dietary manipula- 
tion to influence the PIS ratio in thc fats of 
most animals. Imt it was not fcasiblc to 
inlluencc that of thc ruminants. 

Importance of ruminant products 
To assess the importance of the rumen 

barrier, it is necessary to have some idea of 
the quantitative importance of ruminant 
products in the Australian diet. The dry 
\reight of all foods supplied for consumption 
in Australia in 1971-72 ainountecl to 690 g 
per head per day. Of this, 67O',  or two- 
~Elirds was of plant origin and only one- 
third came from animals. Ho~vever, the 
proportion of plant to animal fat provided 
per head is  emar ark ably different. One-sixth 
of the total dry matter per head was fat, i.e. 
about one-rhird of the cncrgy contcnt of tllc 
diet \\-as derived from fat. Whilc WC cat 
twicc as much plant dry matter as animal 
dry matter, the proportion of Tat in animal 
foods is so high that of all the Cat consumed 
-86% or more than fivc-sixths-came from 
animal food. Of this IIV far thc Iar~cst  

U 

amount camc not from animal seafoods 
with a high polyunsaturated fat content or 
from the flesh of animals such as the pig 
and chicken whose fat composition can be 
varied simply by dietary mcans, I ~ u t  from 
the ruminants xvi th thcir cfficicnt saturating 
mechanisms. In  fact, five-sixths of it carnc 
from rumir-ants in the form of meat and 
dairy products. Thus, though we eat twice 
as much plant than animal matter on a dry 
weight basis, nearly three-quarters of the 

fat we consume colncs from ruminants, ~vhilc 
thc remaindcr is split almost evenly between 
plant and non-ruminant animal origins. 

Can we change [he compositiorr o f  runtinant fa t s?  
The implication is obvious. ITwc are to 

alter materially t11c composition of the fat 
we consume n7c must either drasticaIly 
rcducc thc amount of ruminant fat in our 
diet or altcr its composition in a major way. 
And this means finding some way or evading 
the saturating activity of the rumen 
mic~.oorganisrns. Two rnctl~ocls of achieving 
this are availal~lc, ncithcr of which involve 
surgery. 

Tn the first we persuade the ruminant 
animal to s~\raIlo\v its rood in such a way as 
to 1)ypass the rumen. Ruminants at the 
suckling stage have a mechanism for doing 
this. A reflcx muscular action in the 
suckling lamb or calf causes milk or other 
liquicls to pasr directly into the abomasum. 
With careihl management and the use of 
liquid diets the reflex can be mainlained, 
and polyunsaturated fat can be fed in this 
way ~vitllout hcing subjectccl to saturation 
in the rumen. By means of this method 
rcsearch workers in Ireland have reccntly 
bcen able to increase the linoleic acid 
contcnt of' lamb meat to a level of' 13-18%. 

The second nlcthod was clcvcloped in thc 
CSIRO Divisions of Animal PIlysiology and 
Food Rcscarch (Figs 1 and 2). I t  involves 
feeding a supplement of' highly 
polyunsaturated seecl oil, suc l~  as that or 
sunflorver, in a protected form. Microscopic 
glohulg of the seed ail are coated wit11 
proiein'from the sccd by a pr-occss of fine 
grinding. At this stage other protcin such 
as caseill or soya bean protein map l ~ c  
added. T11c protcin is then lightly tanned 
by the addition of small quantities of 
formaIdeh?~de. The result is a feed 
supplement in which t l ~ c  polyunsaturated 
fat componc~lt is unavailal~lc to tlrc rumen 
microorganisms because the tanncd protcin 
coating of the droplets does not 't>rcak down 
in the rumen. When it reaches the more 
acid conditions of the abomasum, however, 
i t  breaks down into its components and 
digestion of the oil proceeds normally as in 
any monogastric animal. Thc cornpoilent 
fatty acids are not saturated I~erore 
absorption and there is a consequent 
increase in the polyunsaturated content of 
the depot fat and milk Fat or the ruminant. 



Fig. 2. Flash drier used in the last step of preparing 
protected lipid food supplements-dry~ng the 

The procen was patented by CSIRO and 
has lleen licensed to DaIgcty Ag1.i-Lines Pty 
Ltd. It is being intcilsivcly dcvcloped 1>y 
the Company and its associates, and the 
supplcmcnt is being produccd in Australia, 
Nc~v Zcnland and the U.S.A. Exploitation 
or thc product is likely to bcgin in othcr 
cou~~zries in the ncar filturc. 13y its use, 
ruminant pl+oducrs can no)\, I>e produced i n  
a11 almost routinc tvay in Ivhich the linoleic 
acid content of the Fats is at lrast 20°b, ancl 
tt-rerc scclns little doubt that they \\-ill bc 
~nnrkctcd in a numl~er of couiltrics at a 
rcasonal>le pricc in tllc ncxt year or t\\-o. 
This devrlopincnt is, I believe, or the 
grcatesl importance, since it offers, at last, 
;L rnethocl of modifying all ruininant 
pmducts and tlie~.el~y altrring thc nutrition 
of thc tvpical Australian ~vithout nffccti~~g 
his dietiry habits. 

This stratagcin of modif) ing the ruminant- 
based foocls of' man is suficie~ltly ilnportant 
to warrant a little Curtl~cr discussion of its 
pros and cons. An otwious disadvantage is 

that the process is incolnpletc i n  its cffcct 
as i t  results in no reduction in cholcsterol 
content, though or coursc thc increased PIS 
ratio \ro~ild bc cxpcctcd to mitigate the 
effect of tllr ch~lc~terol .  I n  some proclucts, 
particularly dairy p~.oducts. an antioxidant 
might Ilavc to bc added, as in mnrprinc, 
to cnsurc stalility during stol-agc. 
Fortunately, it appears that thc storage 
propcrties of pol!;unsaturatcd meats are as 
good as thosc of pork. Finally, the products 
\rill certainly have an added cost. Thc 
aclvantagcs of the products incEude tllcir 
acccptnl>ility vith no necessity to altcr thc 
gross make-up or t11c clict, t11c fact that they 
illvolve no econoinic upheaval by rl nving 
from the traditional seurccs of animal foods, 
and that their LZSC in no way rcdt~ccq tllr 
possibility of the application of other uscrul 
mcasurcs alrcady disckissed, such as rcrlucina 
thc total fat contcnt of the proclucts before 
consumption. 

Other dietary components 
Increasing the PIS ratio In ruminant 

proclucts is of major imporrai~cc l~ccause or 
thcir ccntral role in thc normal pattern of 
clict, but there are also possi\>ili;es for 
increasing the ratio in other dietary 
components. Although the PIS ratio in t11c 
fats of plant sccds is generally high, it is also 
quite variable in singlc species. I t  is clear, 
therefore, d ~ a t  tl~crc is room for 
improvement through breeding, and most 
plants of agricultural importance havc thc 
advantage that t l ~ e  inditiduals arc sinaller 
than doincstic animals : to raisc 10 000 
individual plants to reproductive age and 
examine their progeny not only requires 
much less space, I ~ u t  is oftcn quicker, than 
i~ would l ~ e  ~ r i t h  sheep or cattle. Although 
thcre is littlc fat in the ~vlieat sccd, it is 
1vort11 somc consideration in that wheat fat 
froin t\,hitc flour accounts for a scvcntl~ of 
our intake of plant rat, and contains more 
than 50:; liuolcic acid. Unfortl~natcly, the 
p?lrnitic content is high. IVlleilt val'ieties 
rv1t.11 lower palmitic levels might \\,ell be a 
~ ~ - o r t l ~ - ~ \ ~ l ~ i l c  aim of fi~ture breeding 
programs. 

T-ht processor 
The  t~vo  possibilities I have just discussecl 

affect the procluccr rather than the 
processor, IIUE t h e  is much that thc 
proccssor could do to increase tllc PIS ratio 
in individual itcrns of the dict. 



It  has long been possible to increasc thc 
PIS ratio of m a ~ + ~ r i n e s ,  and such products 
ere alrcacly available on the market in 
limited amounts. KO prol~lerns appear to 
exist, other than legislative, cithcr in the 
production of cooking margzarincs with a 
I~igh PIS ratio or in the production of 
butter blends \vith an inlproved PIS ratio; 
incleecl the blended butters may lvell have 
an addccl appeal in that they can be made 
more easily sprcadalde at low temperatures. 
kIuc11 could also be done to increase the 
PIS ratio in t31c normal processing or many 
baked products and processed meats. 

New foods 
Manoeu\lres such as these sllade into thc 

subjcct of producing nelv foods which 
closeIy simrrlatc the old roods. Margarine 
is, of course, an outstandingly successrul 
example of this approach, but it is by no 
means the only one. Products simulating 
milk and meat have already been developccl 
and markcted. klilk simulants may be 
madc cntircly from plant products or they 
may Ise composecl or the non-fat portion of 
milk wit11 addcd plant fats frce of cholesterol 
and 1vit11 a l'/S ratio controllable by choice 
of the vegetable oil uscd. Obviously, if 
coconnt oil is used the ratio will be low, but 
high ratios can be achieved upit11 many seed 

oils. Meat extenders in the form of 
structured vegetable protein are already 
availaldc. When these are used as a diluent 
in manufactured meat products they reduce 
the amount of cholesterol (since thcy 
contain none), and can be a vehicle for the 
addition of polyunsaturated fats. More 
sopl~isticated and more expensive meat-like 
products arc also available. They are made 
from seed protcin spun into fibrcs ccmentccl 
together with a protein such as egg 
albumen, and their fat content call be an 
oil with a suitable PIS ratio. They are 
cholesterol-free. 

Outlook 
I have briefly surveyed the options that 

are open in an advanced technological 
society if WC ~zfisll to alter the 'PIS ratio of 
the diet of some or perhaps all of the 
population. It is clcar that many 
alternatives exist covering thc ~\rholc 
spectrum horn a diet that ~vould bc quitc 
strange in its make-up to diets that would 
be almost indistinguishable from those 
presently caten, except perhaps in co3t. If 
the demand cxists, I have no doubt that the 
food processing industry has, or will short1y 
have, all tlle means available for supplying 
any of these alternative diets. 

New patents 

A new occasional feature introducing processes or devices developed w~thin the Division for 
which patent applications have been made 

Debittering citrus fruit juice 

Fresh chilled orangc juice may be available 
in supermarkets, rcstaurants and corner 
stores almost all the year round if a new 
process for removing limonin bittcrncss, 
present in certain citrus fruitjuices, proves 
successful commercially. So far, the proccss 
has been dcinonstrated only on a laboratory 
scale a t  the Food Research Laboratory, 

Nortll Ryde, but it is relatively straight- 
forward and appears economically feasible. 

The process is not concerned with the 
mild bitterness of Seville orangc marmalacle 
or fresh grapefruil. Rather, i t  is designed 
to remwc lirnonin, a. compound rvl~ich 
turns some citrus juices intolerably bitter 
after they have bccn processed or aIlowed 



Deblttering orange j u ~ c e  on a laboratory scale. 
Dr R L Johnson (left) is f ~ l l ~ n g  rhe jurce reservoir wh~le 
Dr B V. Chandler withdraws a sample of juice for 
analysis after ~t has passed through the gel  head 
column Adsorbent beads of t h e  type used for psck~ng 
are d~splayed at the base of the stand 

to stand. Limonin bitternrss Is a universal 
prol~lcm ~ r l l i c l~  ~*estricrs t11c proccssing of u 
nurnl~cr of varieties of citrlir fruit, 
particularl~. the sccdlcss ones rucl~ as navel 
oranges, which hnvc a higli Iimoilin content 
It is a n  ecollornic problem not only in 
;\ustralia, I~u t  also in California, Isracl, 
Spain, Grcece. Xlorocco, Japan and in all 
countries n.11el.e seedlcss arangcs form a 
high proportinn of t l~c  oranEc crop. 

In  the absencc of an effective methocl for 
removing thc blttcrness, fr.el;h chilled orange 
juice-Cor which there is a largc ancl 
growing public demand-can only IIC 
made available cornrncrcialIy in Australia 
cluring the harvesting scason of \'alencia 
orangcs (wllich clo not Ilavc a t~itterness 
problem) Crotn Scptcn~l~er to hI;i~.ch. 
Wolveiler, if thc new dellittering proccss 
proves succcssf~~l or1 a commercial scalc, 
fresh orange juice could also bc extracted 
from navel oranges, ~vl-lich arc harvested 
from h4a); to August. Mol-cover, this 
periocl covcrs tllc !\-inter monihs when 
pcoplc arc inore conscious oT the nccd for 

vitamin C, of rvhich oranges are an 
important source. 

The ncrv process is based on t11c discovery 
by a rcscarcl~ team led by Dr B. V. 
Chandlcr that cellulosc cstcrs-materials 
not previously regarded as adsorbents-are 
good adsorbents of limonin from rrui t juice. 

After estraction and screening by 
conventioncl1 equipmcnt, the juice is cithet. 
flash pasteurized or chilled for a short 
period to ensurc that the li~nonin is in an 
adsorbable form. Tr is tlrcn pnsscd through 
a col~~rnn containing ccll~ilose ester material 
in gel-bead form. '['his matcrial rcmovcs 
the Iirnonin, n ~ t d  therefore t11c bittcrncss, 

arlr;ot-p tion, Thc juicc may thcn bc 
procened or trcatccl for cllstl-ibutio~l and 
smrage by conventional met)~ods. 

Thc cellulosc acctate gel beads may he 
rcadily lnaclc from cellulose acetate po~vclcr 
by a proccss also dcveloprd at  Sort11 Ryde. 
This sourcc mnterial is rnndc locally and is  
freely available and relatively chcap. 'I'he 
P~OCCSS uscs acetic acicl and rncdicinal 
parafin, which arc pcril~ittcd rood add' 1r1vcs. ' 

Since cellulose acctatc is given the maximum 
iliarking for non-toxicity 1,). t11c British 
Plastics Fcdcratioll and is pcrnlittcd for use 
in thc lining or food packagcs 11y the E.S. 
Food and 1)rug ;IrIrninist:.ation, the 
de \~ i t t e~ . i~~g  proccss sl~oulrl not rest111 in any 
contamination or the juice 11y toxic 
chcmicalr. 

?'he hitter principlc is prcferen~ially 
removed h n m  tllc juicc, lcaving the 
appearance, colour, aromatic flavour and 
vitamin C content virtually unchanged. 
Although the acIsorF>enr has a strong 
afinity for lirnnuin, its activity call I)e 
restored simply by n.as11in: with lrarm I!-atcr. 

The crllulosc cstcr proces? appears to offcr 
an effcctivc solutio~l to the bittcrn~ss problem 
ancl CSIRO has applied Tor a patcnt. 

A precision pipette 

X serni-automatic pipette clesigncd for ihe 
precise and rapid rncasurcmcnt of liquids, 
particularly viscous liquids, I ~ a s  h e n  
invcntcd 13)' 11r 1). B. H. O'Connell of 
thc Plant I'l~ysiology Unit. 

Thc pipette diffels fi-om similav clcviccs 
in that it ha3 a small dead space relative to 
the delivered volume. This cnhanccr the 
precision oC dispIaccmcnt of nliquots of 
viscous Iicluids. Such Iiquids may I>e 



polymer solutions or extracts of bioIogica1 
samples rich in biopolymers, e.g. extracts 
of many fruit tissues which Iravc a high 
pectin content. 

Spring-loaded retraction of the plunger 
to a position predetermined by adjustment 
of the control rod permits rapid sequential 
one-handed operation of the device. The 

a -<?I>, . -.. non-disposable Teflon extension and stainless 
steel tip arc easily and completely rvashable. 

The pipette has been used for sampling tritiurn-labelled amino acids into protein. 
supernatants derived from fruit-tissue KO cross contamination of radioactivity 
homogenates in experiments designed to between samples has been observed during 
measure incorporation OF carbon- 14 and these experiments. 

News from the Division 

Retirements 

Richard Atkins 
W hen the present headquarters 

laboratories of the Division or Food Research 
were being built a t  North Ryde, one of the 

mechanical engineers of the Dcpartmcnt 
of Works who supeilrised the project was 

Dick Atkins. Subsequently, in 1963, he 
joined the Division as Divisional Engineer. 

Dick Atkins was born in London and 
served an engineering apprenticesllip there, 
obtaining a Diploma in Mechanical I 
Engineering from the London Polytechnic 
and becoming a member of the Institute of 1 
Mechanical 1':ngineet-s. During World 
War I1 he served in the RAOC/RER'lE in 

l 

the United ICingdom and India and rose to 
the rank of major. Hc had a number of 
years experience in industry before coming 
to Australia and joinislg the Department I 

of Works. In serving the Division he has 
made extensive use of his varied experience. 

The  principal rcsp~nsibility of thc 
Divisional Enginccr is to provide and 
maintain the buildings and equipment of 
the Division. This involves the supervision 
of construction and maintenance activities, 
and control of the workshops which build 
and service specialized scientific cquipmcnt. 
No tribute to Dick would IIC complete 
without mention of his almost uncanny 
abiIity to obtain, where others had failed, 
the means to finance important works in 
the Division; he never took 'No' for an 



Among major projccts in rvl~iclt 11e \\.as con- 
ccrned \\,it11 clcsign and constructio~~ were 
the Meat Rcscarch Lal~oratory at Cannon 
Hill, Qlcl and the new Fruit Disinfestation 
Laboratory at Gosford, S.S.W. 

3n addition to conscientious attention to 
thesc duties, Dick Atkins has lnaintainecl a 
kccn special intcrcst in tllc dcsign and 
co~~sfruction or cool storcs for fsuit, 
especially controlled at~nosp11e1.e stores. He 
has contributed nelv ideas in this area, 
published scveral papers, and advised 
numerous inqui~.e~+s. 

nick Xtkins ~qetired from t l ~ c  Division 
on, as hc said, 'his Inclcpcndence Day', 
4 July 1974. Hc has made many fsicncls in 
CSIRO ancl ~irill Ile missed for his 
friendship as rvcll a$ in his oflicial capacity. 
Outside thc Division he has I~ccn a keen 
member of the Agricultural Engineering 
Section of the Institute of Engineen and 
of t11c Australian Institute of Kekigeration, 
Air Conditioning and Heating. Dick is an 
active meinbcr of a g~*oup or engineers rvho 
arc using tllcir skills to assist incapacitated 
people in a vcry practical way; and 11e is 
also activcly interested in local affairs at 
Derowra rvhere he livcs. 

N o ~ r  Dick Atkills may even have timc to 
inclulgc his 11obl1y, the building and running 
of scale-model steam railway locomotives. 

E . G . H . , J . F . K . , G . F .  

E. G. Hall 
Thcrc is 110 n a n c  more widcly known in 

the Australian fruit-glfo~uing i11dustl.y than 
that of 1':ric Hall. 1:1+orn the time QC his 
graduation as I3.Sc.Agr. (Hons) horn tl-re 
University of Sydney in 1934, ivhen 11c was 
appointccl a fruit rcscarcl~ oficer ~vith t l ~ c  
Ncrv South IValcs Depilrtnlent of 
hgricultlire, Erlc Hall immcrscd hi~nself in 
thc pmoblems or the rres11 fruit industry. 
I-Iis initial work includcd studies on the 
storage of apples, pears and stone fruit, and 
hc \\-as also comrni~tccl to Australia-\\ride 
investieations on thc handling ancl cxport 
of C ~ ~ F U S  fruit conducted under thc auspices 
or thc Citrus Prcscrvatio~~ Tcchnical 
Advisory Committee. l t was in this 
connection that he first J~ccarne associated 
rvith what was then tIlc C.S.1 .R. Section of 
Food Prese~vation and Transport. When 

thc Scction cstal~lishccl its Ilcadquartcrs at 
Homcbush in 1938, C.S.I.K. and tlie 
Department of Agriculture agreed to 1vo1.k 
jointly on fruit storage research and Eric 
Hall lvas seconded for tl~is purpose. In 
1946 Esic becaine an oficcr of C.S.I.R. 
1vitl1 a continuing responsibility for rcscarcll 
on thc cool storagc of fruits and vegctal~lcs, 
until at the time of his retirement on 4 July 
1974, he was a Principal Research 
Scientist and Lcaclcr of thc Fruit and 
Vcgetablc Storage Section. Throughout the 
years he fostered close relations n.irh his 
former Department, and his duties included 
supervision of programs at thc jointly 
operatcd Citrus 'l\%stagc Rcscarch 
Lal~ora tory a t  GosTorcl. Inclcccl, Eric Hall 
has nrorkcd assiduousIy to encourage 
coopel*ation bctlveen all the State 
Departments oCAgriculture, ancl I-rc has 
Ixen one or the inost nctivc supportcl-s of 
thc Cointnittcc for the Coordination or 
Fruit and S'c~ctal>lc Stosagc Rcrearch 

.L? , , 
rvhich I~rings to~ctller research ~vosken from 
all parts of Australia and S e w  Zealand. 

In  adclition to co~~ t inu i~ lg  his earlicr 
ii~tcrcst in t11c storage of pomp. stonc and 
citrus fruits, 11c extended his in\;estigaiions 
to the handling and transport of l~atlanas, 
and played a prominent part i t1  thc 
estal~lisl~nient or thc Banana l<cse;u-ch 
Advisory Committce. In the period 
1955-70, ;In increasing past or his work 
coi~ccrncd the use of controlled atmospheres 
in the storage of appIes and pcars. As a 
result, C.A. storage of applcs and pcars is 



now \videly used in Australia by orchardists 
ancl food packers, and consumers receive 
the benefit in better quality fruit. 

As his reputation grew as a leading 
expert in his field, Eric's seilrices were 
increasingly sought by bodies outside the 
Division. In  19j2 he \\.as sccondecl to the 
Department of Commerce and Agriculture 
to work for some months as Australian 
Fruit Officer in London. I n  1962 he 
visitcd thc United Kingdom and Europe in 
connection with research on the overseas 
carriage of fruit. The advent or sllipping 
containers for thc carriage of fresh Cruit 
brought many new problems and Eric's 
wide knoulledge and cxpcriencc have been 
frcqucntly called upon hy shippers and thc 
shipping indl~rtl+y. I n  1969 he accompanied 
the first shipmcnt of Australian fruit to 
travel to Britain by I.S.O. container. At 
the invitation of the Intcrnational Institute 
of Rehigeration and FAO, hc visitcd India 
and Turkey in 1974 to provide instruction 
and advice on the storage and distribution 
of perishable foods. 

Eric Hall is a man ivho dedicated 
himself complctcly to the service of the 
fresh fruit industry. Hc held strong viervs 
about the best courses of action for the 
welrare of the industry and he promoted 
his views with sincerity and vigour, by 
visits to grorvei-s in the field, by tirelcss 
committee work and by prolific writing 
about his specialty. He is perhaps bcst 
known to Qunrtel.ly readers as author of the 
scrics, 'Storage and Market Diseases of 
Fruit'. Most recently he has worked with 
the CSIRO Film Unit to produce a film 
entitled 'Tree-fresh Orangcs' which 
demonssratea good practice in the handling 
and distribution of citrus fruits. Eric has 
retircd from active research before 
reaching the statutory age, but he intends 
to make himself available to the industry 
as a consultant so that he may continue-to 
share Iiis knowledge and experience. 

J.R.V., J.F.K., G.F 

Phifip Read Maguire 

After a lifetime of service to science as a 
biological technician and spccialist 
pIlotographer, P.R. Maguirc ('Maggie' or 
'Mig') retired from the Division of Food 
Research in March 1974 upon reaching the 

statutory age. Within 24 hours he was 
recalled to serve for some three months more. 

Pl~ilip Maguire started work in 1925, a 
few days before his sixtccntll birthday, as a 
junior laboratory assistant in the Biology 
Branch of the New Soutll Wales 
Department of Agriculture. In  May 1938 
11e joined the thcn Section of Food 
Preservation ancl Transport or C.S.I.R., 
and upas one of the first peoplc to work in 
thc new headquarters of the Section 
locatccl in the State Abattoirs at Homelsush 
Bay, Sydncy. For many years he \\,as a 
Tecllnical Officcr in the Microbiology 
Section specializing in mycology, and he 
also acted as scientific photographer for the 
laboratory. When the headquarters of rvllnt 
I>y then was the Division of Food Preser- 
vation inoved to Sorth Ryde in 1961, he 
was confirmed in the role or Divisional 
Photographer and took immense delight in 
vastly improved facilities. 

Maggie built up a rcprltation for 
painstaking skill I>otl~ In microbiological 
tcchniques and in scientific photography. 
During his career he prepared thousands of 
prints in l)lack and white to illustrate 
scientific papers and hundreds of colour 
transparencies for talks and lectures by 
reseat-ch staff. The serics of photographs 
on 'Storage and Market Diseases of Fruit' 
in KodacIlromc colour which I~as appeared 
in the Qunr/crly during the past five years 
demonstrates the exccllencc of his rz~ork, 
although he would claim 'it rvas thc process, 
not thc photograpl~er.' He regularIy 
rvorkcd long hours because his work was 
his life, he was proud to be or  service, and 
nothing rvas too much trouble for him. 

Outside his professional area, Maggie is 
well knorvn for his sustained curiosity about 
biology, medicine, natural phenomena, 
and all things scientific, and for his 
lifetime interest in semasiology, orthography, 
and lexicology. 

His ability to remember dates was 
almost legendary and he assumed the role 
of the Division's demographer '~vho 
prefers, as always, to remain anonymous', 
I-Iis continuing liking for anonymity 
prevents us, even now, from publishing a 
photo of him. Older members of the s t a r  
at North Ryde will knorv of his pcnchant 
for bestowing humorously apt I~onorific 
titles on his colleagues. AII will remember 
his tremendous, immediate reaction in 
Homeric laughtcr to a good joke. 



But abovc all, P.R. Maguire remains a 
humane man and a true friend. M'c wish 
him a long and 11appy relircrncnt and 
success in his nenf activities. 

E.G.H., J.F.K. 

Visit by President of Burma 
The Food Rcsearcl~ Lalmratory r\.as 

v~sitcd on 3 June  by Prcsiclcnt S c  Win of 
Burma and his cntouragc o€ 30. Thc 
Prcsidcnt \\-as s?on-n \i-ork on controlled 
atmospliere stnragc of fruits, lriocl>ernistry 
of eggs, identification of flavour z.olatilcs, 
flame steriliza;tion of canned ~ ~ O C I S  and 
the pr~ductioil of foods from structured 
vegetabIc protrin. 

Appointments 
hIiss X. D. Hocking, B.Sc., has I~ccil 

appoilltccl to t11c Slicroljiology Scctiou at 
FRL to r\.ork with Dr J. I. I'itt on the 
rnycoIogy OF Coodstuffs, and Ilr  ,;I. S.1. K. 
Snoivdcn, r01.inct.1y of' t t ~ c  I;io~n~'challics 
Unit a t  Impcrial Collcgc, J,o:~clo;~, has 
been appointcc1 to hEl<L to illvcstigatc the 
role of prt>tco,al!-can i11 co~~r~ccrivc tissuc. 

l l r  I an  StaEord is the new Divisional 
Enginccr. I-Ic transfct*recl to CSIRO ft+om 
thc Xational Standards Cominission where 
his work \,.as \\-it11 the Pattcrn App~.oval 
Lal~oratory. 1 lr Stafford rcccived his 
Diploma in S,Iecl~anical Engineering from 
Syrlncy 'I'echnicnl Collrge in 1943 and the 
degree nC B.E. (Engineering Tcchnology) 
frnrn thc University of Sydncy in 1946. 

Work overseas 
Dr J. H. B. Christian, Associate Chief, 

visited Switzerland in June and July to 
act as a WI-I0 consultant on food 
microbiology. He rvas also a membcr of the 
Australian clelcgation at the Codex 
Alimentarius Commission on Food Hygiene 
in thc U.S.A. 

hIr Eric Hall visited India and Turkey 
recently to advise thcir Governments on 
post-harvest handling of fruit and vcgctal>les. 
In  India he also gave Ieculrcs at a joint 
International Institute of Rcfrigerationl 
FAO cottrse on this topic. 

1,lRL's Extension Oficer in Perth, 
h,lr Dennis Robcrts, has left Tor Ku~vait 
and Iran to supcrvisc, en behalf of IVest- 
ralian I'armcrs' Coop. Ltd, a trial 
shipincnt of vacuum-packccl cllilled sllecp 
mcats. 

Visiting worker 
Professor Reiner Hnmm of thc Gcrn~nn 

Fcdcral Institute of bleat Rescarcl1 a t  
Kulmbach was a gue5t ulorkcr for t h e e  
months in I\,IRL's Meat Science and 
TechnoIogy Section. Sincc P963 Professor 
Harnm has bee11 Dircctor of the Ii~stiturc of 
Chemistry 1z.11ich is an integral part of the 
Institute of Meat Research. Hc is also 
head of the whole institution every fourth 
ycar. 'Fhe author of over 200 scientific 
papers and of a book on the colloid 
chemistry nf meat, he was awarded the 
Distinguisl-icd kleat Research A\\-a~+d of the 
American Meat Research Association in 
1973. During his stay a t  MltL, Professor 
I-Iamm participated in investigations into 
thc effects of rapicl post-mortem glycolysi5 
on meat quality. 

FRL was host to M r  Jamshid Raoufian, 
food technologist of the Shcrkat Sahami 
Dashte Morghab Company, 'Teheran, Iran, 
for about six weeks. 

A forincr rnemller of h e  Division 
returned to Australia for a stay of several 
weeks. He is Professor R. A. Gallop, Head 
nf thc Department of Food Science at the 
University of Manitoba in \Vinnipeg, I 
Canada. During his time in Sydney, 
Professor Gallop gave a scrninar on 'Food 
p~bocessing without pollution', under thc 
joint sponsorship of tltc University of S e w  
South Wales, CSIRO and the Australian 
Institute of Food Scicnce and Tcchnology 
(AIFST) . 



The Plant Physiology Unit is host to 
Professor Tzkao Murata of the Laboratory 
for Post-Harvest Physiology and 
Preservation of Fruit and Vegetables at 
Shiguoka University, Japan. I-Iis main 
interest is the study of dle secondary events 
following chilling injury in plants. 

Awards 
At the annual cowcntion of the AIFST 

held in Sydney in June, the Chief of the 
Division, h4r M. V. Tracey, was given thc 
Institute's Award of Mcrit for 1974. 
h4r Tracey has also hecn appointed 
chairman of thc CSIRO Medical l<esearcli 
Liaison Committee. ;\lernE>ers of this 
committee serve in an individual capacity, 
not as representatives of' their organizations. 

Mr R. W. Sleigh of FRL's Physical 
Biochemistry Section has taken up a 
Dairying Research Cornmon.~vealtl~ 
Scholarship at thc University of New South 
Walcs. Dr R. J. Steele, a rnernher of the 
Food Technology Section at FRL, has Ijeen 
awarded the degree of Master of Busincss 
Administration by the samc university. 

Specialist courses 
At thc rcqucst of the Australian 

Department of Agriculture, a short course 

for mcat canning insp~ctors was organized 
at  FRL. Furthcr courscs arc to I x  run at 
Ka~\~kcsbury Agricultural College. 

The proceedings of the seminar on Gouda 
cheese, held at DRL in Slay, ltave been 
pul~lished and copies are available from 
thc Librarian, DRL. 

Conferences 
MRL proposes to hold a series of 

conferences cvcry two or ihree ycars on thc 
gcncrnl subject of 'Xrlvanccs in meat 
sciencc and technology'. 'Thc first of thc 
series has been p ln~~ned  for 13-14 Novem't>er 
1974, i n  Brisbane. h preliminary program 
has heem arranged under the theme ol' meat 
chilling and handling, \\,it11 sessions on the 
design and construction of chillers, problems 
and advances in opcrating chillers, 
microbiology of chillcd rncat and transport 
of chilled meat. Furthcr details can be 
obtained from h4r P. L. Thon~as, Liaison 
Oficer, LIRL. 

The nest World Dairy Congress rviEl be 
hcld in Nerv Delhi, India, commencing on 
7 Dcccrnl3cr 1974. In  thc wcek before the 
congress, thcrc ~cill  be a rnccting of thc 
International Dairy Federation, also in 
New Rclhi. 

Selected publications of the Division 

A reprint of most or the papers listed below 
can be supplied by the Librarian of the 
laboratory from which it was published. 
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