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Hi ghli ghts of the research and dc~ 4~lopment programmes
in defence food science conducted at the ~Armed Forces Food p

Science Establishment during 1975-78 are described.

Postal Address : The 1)irector ,

Armed Forces Food Science Establishment ,

P.O. Box 147,
I

Scottsdale , Tasmania , 7254. D D C

~ . 
____



1)OCU M ENT CONTROL I)ATA SHEET
Unclas

2 . l) (K ’UMENi ’ N U M B E R S  2. S E C U R I T Y  Cl . .A SSJFI CA TI ()N
a. AR Number — 001 —253 a. Comp lete document
b. l)ocument Series and Number:— ~~~~~~~
c. Report Number: 2, 78 b l’j t IC ~fl isolation

1. ‘nclas
c. Summ ary  in isolat ion :

Unclas

3. TITLE:  Defence 1~ood Research - .‘ct ivit ies Report

4. PE RSONAL AU1’ H OR :  5. t ) O CUM EXT l)A T E :
Richards , ROSS J . A pril . 1978

~~. T YP E  OF R E P OR T  A N t )
P E R I O I )  CO V E R E I ) :
t echnical Report

7. CORPORATE AU1’ 110k: 8. R E F E R E N C E  N U M B E R S :
Armed Forces Food Science a. Task :

ESt~t l) l i5hIf lCf l t 1). Sponsoring A gency
1)STO

9. COST C0I)E : 241

10. EM P R i N T :  i i . COM PUTER PROGR:\ M M  E ;
\Ii’FSF - A pril . 1978 —

12. R E L E A S E  LI M I TA T R )N S :
;\ pproved for public release

12—0 OVERSEAS:  N.O . I P.R. I I  B J  C I  
- 

I)

13. A N N O I ’N C E M  EXT LI \l I T A T I ON S :

14. DESCRIPTORS: 15. c’OS.\T! CODES :

Food Science, Research 0608

16. S U M M A R Y :
High li ghts of the research and development programme in defence food
science conducted at the Armed Forces Food Science Establ ishment
during 1975-78 are described. ( 1’) .

Unc las

2 H



J NTROI )UCTION

This summary repor t of the activities of the Armed Forces Food Science
Est abIishm~nt covers the period 1975-1978 and con t inues the series begu n in
1958.

The report has been prepared as an information document pr imar il for
consideration by member countries of the Commonwealth I)efence Science
Organisation/Food Stud y Group and is not a detailed report on all act ivi t ies of
the AFFSE. Specifi c technical information is contained in reports issued liv
the Establishment and these are distributed according to an agreed list. The
1973 Activities Report contained a list of publications to that time. This report
includes titles of publications since then and enquiries on the research and
development programme of the AFFS E are welcomed.

They should be adressed to the:

I)efence Food Science Adviser ,
P.O. Box 147,

I SCOTTSDALE , Tasmania , Austral ia , 7254.

(ROSS J . R I CHARI ) S)
1)irector , and
Defence Food Science Adviser.
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ACTIVITIES REPORT

At the 1975 meeting of the FSG in Mvsore . India , Australia reported
inaj ~ r organisat ional changes in the I )e fence group of departments with special
reference to the Armed Forces Food Science Establ ishm ent .  Since that t ime ,
reorg anisation of the AFFSE from an Army IMg isti c Command uni t  to an
Establishment in the Austral ian 1)efence Science and l echnology Organ isation

I)STO) has continued to the point where all major changes have been com—
pleted. As a resu lt of the reorgan isation , new procedures for administration .
tasking and liudgetting have been introduced along with  altered reporting
res ponsi b ilities. The DSTO has not et settled its policy for matters such as
Annual  Reports and according l y no reports in this  form have been issued by
the AFFSE for the past several years.

The Service Laboratories and Trials I) ivision (SLT ) of which th e
AFF SE is a part , is composed of seven laboratories with responsibilit ies in
I)efence Science to the three Armed Services. The Division has made a
n umber of presentations to senior service officers and these have resulted in
much more work being requested from the  Services . The research and develop—
ment progra mme of the A FFSE has been directed 1)reviotlsl y to the needs of
t he Arniv as the most obvious user of i ts  expertise. The tn —service role of
t he Establishment has become much more evident since 1975 as its capabilit ies
have been better known to Air  Force and Navy . A large number of visitors
including senior Serv ice persoi~nel , I )STO scientists , civil  scientists and food
ind ustry representatives has come to the  A FFSE in the  last two years and
these visits  have o f t en  been followed liv formal task requests in food science
and technolog .

The AFFSE continues to pursue a research and developnient programme
in defence food science as a result of actual  and perceived needs of the Austra-
h a n  I)efence Forces. The basic charter  of the Establ ishment  is to det ermin ~
the energy and nutr ient  needs of servicemen under  all condi t ions  in which they
may be expected to operate and to t r ans la te  these in to  rat ion packs for combat
purposes and ration scales for static mess use. l’his wide charter is interpreted
liberal ly but with cont inuing a t ten t ion  to the special needs of defence science.
The I )STO has introdu ced a new sy s tem of phtnn it ig and executing i ts  task s
under the Five Year Defence Plan and the Planning Base which a1lo~vs all task s

f in defence science to he presented unde r 20 specific app lication elements and 8
research elements. The .~ FFSE has tasks in two elements — Interact ion of
Personnel and the Mi l i t a r y  Environment  and Biolog ical , ~l edical and Behavi-
oural Sciences. This is a si gnicant cha ngc in the method of operation reported

~reviotis1 y and in place of the large nu tuber ~~ proJects a t tempted in pr~’~iotis
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~ears the  .\ FF8 E now has live major tasks.  These tasks cover food processing
echnologv. food pack a ging , laborator y and field evaluat ion of rat ion p:tck~, se r—

vice feeding sy ste m s 811(1 n u t r i t i o n a l  pa r atiit ’t er s . Some hi gh l igh t s  of t h e
research , dev elopuien t , t r i a l s  and eva In at i rn h ) t ~ gr ant Inc arc given belt w

FurL her effort has beemi direct ed at I lie accelerated freeze~d rvi  ng )r4 ces~
as a h ttl pr cessing met In id cap able f pr i iv id ing defence lot id hav ing  special
advantages and ft ir use in special i sed sit  nat  ii rn s. The .\ rmv Ii a decRied tha t
th ere  i~~a cont i nn ing  need for  a l igh t  we ighi t  P~ t rol rat  urn and t reez e— dned t t t t u k
su lt l l lv the  main  component for t h i s  rat  ion.  The .\ F FSE has a Rudge cy clic  un i t
capable of producing 100 kg of dried food f rom ap p r o x i i t i a t e lv  25 st~tia~~ met res
of drv i i ig  area. ( u r r et i t  lv , s ix  conip i I s i t e  m eal var ie t i es  arc be ing i roducett
i i i  a ( leVt ’l t ) l ) i t ie i i t a l  proiect t h a t  a! lo~vs . \r n iv  I t t  put tdt ice a pat r ii rat  it iii  ami d
t h e  .~~FFS E to i n v e s t i ga t e v ; t r i t i t i .~ P~ r ; t t lm (’ t (’ r s  i l l  f r ee , . e - dr v immg l t ’chnologv , e~~.,

r av de t i s i t  tes. t e f l ipe r at ure  put t l i l es . v a c u u h m i  break.  .\ s s i t c ia t  ed wi t  Ii the  freeie-
( I r v i n g  l ) 11 t i e d are several packaging put th ie t i t s .  I )uc t i  t h e  flat  t ire t if t h e  dried
tood , package fa i lure  th rough  pin h o l i n g  or f a u l t y  seam con s t ru ct ion  cat t  lie a
serious t t u a l i t v  control  l rohl em . V ar ious  f l e x ib le  l a m i n at e s  amit i  inner  p ackage~
are being eva lua t e d  t o  in in lu t ist ’  thes e pr t ib l eit i s .  I n i t i a l  t r i a l s  wi t  It t h e  pack -
ing of \v a tv r  for surv iva l  lnhipos:s h a v e  been couii lt l t ’te d and I he p las t ics  bags

r c o n t a i n i n g  250 ml of ~v at e r  i~u~ imi lo t qw r a t i t ’ t i  l iv ht~ R o y a l  .\ u s t r a l i a u i
.\ ir Ft ‘uce Tlit ’ ct nlcep t a pj  tea us t o  Ii 8 y e  been ~vel I recci ie d a ml h u rt  her 

~
t t t

gress ~vi hl be t i ta de in t h e  act m ial  f l h i i i g  ari d s~’al ing of th e  bags. .\ R .\ .\ F

speci f i c a t ion  for  the  wa t er  was prep ared and p r t t t i u u l gated j o i n t l y .

I t l u i r a t or v  and field eva lua t i on  of the  ex i s t  inm. .~ t i l t e ra t  i t in ~ l rat iun s ha :;
been fa ci l  h a t  ~‘~l by  t lie in st  a l l at  ion 01 a n  ati t  t i l l i a t  it ’ l i i i  r~ ige n ai i a lvser , an au to—
m n a t i c  fa t  ana ly ser  and a m i n i  computer .

p

1 ~ah t or a t o rv  analy ses on packs af t er i n i t i a l  packing atiti  alt ci. st ~~ i•~t~~~’ at
various temperatures for up t (i t Wt i  years are t lone for carb ohvdr at  e. fa t  ~irot ciii .
ni t t ist nrc. sa l t ,  as h . Ii ia i i)  mnt ’ a tid :iscnr)i it ’ a en!. Energy values a IT dci t ’riu m e d
for i he t otal packs , and t he  energ Pi’o Vidt ’(l liv prot ciii , fa t  and carbohy drat e
is calculat ed. I h i s inform ation is used liv f l i t ’  pi~t it ’tii’etflet l t  agencies and form
P~~1 of the  basis for recommended chang es  to packs. An ext  ensive Pr o iz r : tnhmue
i t t  field evaluat ion has been in operat ion for  the  p:ms t t hr ee years fo l lo win an
increase in scient ilk st afT an(I t h e  a c q u i s i t i o n  of a computer .  Field (ktt a gal hered
fr oimi  a range of troops on n u i l i t a r v  ext ’rcis ~’s arc l iv ing pr~ct ’ssc(l as a f u n  he r
a id iii r at It in pack t in a dit i c a  1 in. a ri rits s H chi ;i ngcs t i  packs h ave  been
matte 811(1 8fl (‘X t emi s i ye rev isri m w II lit ’ mn a (lc when h it’ anal~ St’s a rc coin pkt c.
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The development of new 1)cfence feeding systems is being investigated
by a combined working party in Arm y invol v ing ma ny d irector a t es and the
I) efenc e l’ ood Science Advi ser ( l)FSA ). New concepts for feeding in the area
of operations have been defined and lead up trials are to begin in 1978. The
philo soph y of feeding tr oops on fresh ra t ions  whenever possible is central to
the stud y. Trials in semi—t r ol) i cal  areas have been concluded successful ly and
these will be followed liv extensiv e tria ls on large military exercises in arid and
semi—arid locations in Au stra l ia .  The lessons learnt from p a r ti cipa t u)n in lio s—
t i l i t ies  in jung le areas are ~~ l i t t l e  value when feeding systems have to he adapt—
ed for different climatic and log istic cii vironments .

For sonic time there has been ack nowledgcd a need for extensive analy sis
of .‘~u st r a l ian  foods to l) r in g up to date food composition t al ) les and (hetar v
ha b it s of t he civil ian p opt l fa t i t m.  Funding fui r t h is work in several Univers i t ies
has become avai lable  and prt ije ct s are to beg in in 1978. The .‘~~ FFSE ~‘I l 1
p articipate indirectl y in these progra mi~~ liv an expanded ana lv i  ica l
programme (in rati on pack ctmip onent  s. :\dditiona ! comp ositional parameters
such as v i t amins , pesticides and trace metals ~vi l l  be determined.

Contract research at the U n i v e r s i t y  of Adelaide on the Pr c’—tr t’ at m ei l t  of
meat before freeze—dr ying to improve texture on reconsti tution has been con-
cluded. The stu (l y showed that treat ment w ith  for malde b de and washing
with buffers produced meat afte r fr ee z e— drvi n and reconstitution that was less
to ugh than non—treated meat. Field trials on accep t ab il i t  aIl(1 scaling up -:
ex periments (I n the process have not been done vet.

The Royal Aust ra l ian  Nav y  has tasked the A FFSE recentl y , t t i  invest igate
t he t ’nergv needs of underwater dive rs in relation to coml)a t efficienc y . Serious
discrepancies in their feeding ha bits hav e been detected and further investiga-
tions into the detailed requirements  ;f these personnel have begun. Nav y  are
showing interest in the rationing pr oced ures used liv A r my , and t h e  i)FS.\ iS

1) r ieling Nav y  on the system. The R ation Scales Committee,  which deternt -
ines food entit lements for :~ri flV and R A A F , co nt inues  to modi f y  i t s  reco in—
mendation s and interest in this  is being shown liv Navy .  The R A AF has
requested assistance from tile AFFSE wi th  problems associated w i t h  i n— fl i ght
feeding d’:e to the potentiall y increased requirement for this service to t i ’rforui
long range surveillance and detection fl ights.

a
The development of Austra l ian 1)etence Forces Food Specifications

continues to be supported liv the AFFS E. The DFSA represents 1)efcn ce on
t his Comm ittee and assists the Army , Ai r  Force and Nav y in their repr esenta-

I)
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t i t i l i s . .\n ex tens ive  revision of the  speci licat ions has liceti ct i i t i p lct t’d, in clu d-
ii i ~ t l i t ’  sect j i ‘U t i l l  a i t a lv i  heal t t ’chni ques and slit i t i ld l ic j i t ih i  ished in I t)78 ‘l ’he
f u m u c t  h on ing  of t h i s  t— ol m i l n i t t e e ,  w i th  rcprest ’n t at  ion fron t  Conu inuui ~vea lt I t ( ; t i \ -

t ’ r miine nt  dep ar t nien t  s. (‘SI R ( ) . food in du s t ry  ass i c i a t i t  > i i s  am i d r egti la t  t ry
It t i d ie s t’t in t  inut’s 1,1 pr ovide sound sl icci t i c at  i t i l lS  fu r dcl d ice food 1itmi - t’hasn ig .
‘( ‘he cont i - i l iuI  j o l t s  iu iad e  l iv  I lit ’ f t ~ td t t i d i i s t  rv t o  the  c o m i mmi t  lee are au exai i ip lc
of i n d u s t r y ’s wi l l ingness  t t i  assis t  wi t  Ii . \t l ~~t ra l i a n  de fence  needs. I ) tmt - i mig  t lit ’
r t -\  k i t i ti . i tu i c rob i t i l t i g ical standa i -ds n u m u i e r i c a l  were a( l( le(l l o t  he v ar i t iu s  foods
am i d t his  is a u t u a j o r  a t l va uicc  in the  \us t  ra l ia i i  t t  ~l ij u dus t  i-v. The St a i idai -d s
\ s s , i c i a t i t in  i t t  .~ u s t r a I i a  ( SA. ’t ) has u u i a d v  eouis ide ra l i l t ’  progress iii i i u j c r t . i h i t i —

I , i~~ical  methods for  food a n a l y s i s  over t h e  las t  th ree  y ea r s  w i t h  i u i e t h i t i d s  now
ai ;u i l a l i l e  ft r mue a r l v  a l l  food am i d da i ry  p r t iduc t  s. These u t ic t i tod s  have l i ee mi in ct ir -
p t i r a ted  in t o  t h e  A I ) F I ” S .  ‘Fli e . \ I ”  l S l ~ c t i m i t r i l i u t e s  i t t  these llrol ’esses li
rt ’prcscii t at  j ( l l l  ‘Ii I he a l ) l ) r I  l l)r ’a Ic S.\ \ ct t m i u u m i i t  I t ’e~ . T h e  .\ I ) FF5 am-c l iv ing
u sed incrt ’asing lv liv t h e  c i v i l i a n  P~ l iUl:t  t ion as \Vel! as in count  m~ies i n t h e  .\ sian
a m i d S. E. \si a ii  areas .

I ‘r , t ~ r ’~s w i t h  t h e  t ’xp a ius i t lu i  t u f  I a l i o r a t o r v  f ac i l i t i e s  has hlt ’ e mi sat isfac-
tory .  F imu a l  p lans  have  liv en agrt ’ed rid the  ~)r t ij t ’ct  has a hi gh p r i o r i t y  for
i i l u I ) l e m i i e i t t a t i u i l _  C u i i s t r u c t i t i i u  i ’ ~ e\ p-_’C!e (l t o lit ’g in i i i  l t ~7S. ;\dd i t i t i i i a !  land
ari d l ’ L m i l ( I m r I g s  h av e  Jiccim ;ucu ~t iirc d to ía dl h a  I t ’ vs l~~1f ls10l ) .  ‘l’ht ’ J’ec r uu i l  l u i c u l t  of
I l t l a l t t i t ’d ex t wi - ic i ic t ’d per soiincl is not d i f l i c u l t  h u t  i-est n e t  I t i l lS  t in  s ta l l  c e i l in g s
are react h ug against  th e acc eptanc e t il  new tasks  li- int sponsors. ‘ibis is a
pro h tl t ’iuu ii t t p eculiar  to  I )efcncc . The t w t t  . \m - ii i y R ’servt ’ tit l icel’ posit i ins on
I l i t  ‘— cit ’t i t  t i r e  st a  11 ar ~’ in iw t i l led liv a ~l :u j i i i -  ant i  I ~it ’ut Ct i l t i i i e l . These uti icers
; i ’~~h si  w i t h l ivi t i  vxt’ r cist ’s ari ( l  sp ecial Ia l i o r a t t i r  p r oj ec ts .  *

I . iai st in wit  ii in du st  rv is a c t i v e ly  foster ed liv free exchange of i i l l t lr nla -
ion inc lud ing  reci procal v i s i t s  liv scien t i t l e  s taf f .

—
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