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FOREWORTE

The work reported hercin is part of a research programme called
"Exposure Testing", . or. "Study of Material Deterioration". This is a
second report in a series of seven which, according to the test plan,
are scheduled to be issued at seven monthly interval., The prograrme
is cponsored hy OSD/ARPA under ARPA contract number DAJB 29-70-C-0086
and nodificstion number DAJB 29-70-~C-0086-P00003. The esfablishment
of the exposure testing facilities and performing of the prograrme by
the Applied Scientific Research Corporation of Thailand is done in
ccoperation with the Militery Research and Development Center (MRDC).
Readers are referred, for a more deteiled discourse on cooperation and
collaboraticn with other Armed Forces Organizations in the previous

reports of the same project.



CONCENTRATED ANIMAL FOOD

Ry Kaew Nualchawee,* Willian Prewett,* and Pakorn Pakarnseree¥

SUMMARY

A number of concentratedvanimal food samples were supplied, by Charoen
Phokphan Feed Mill Cc. Ltd., through the Military Reseerch and Development
Center (MRDC) of the Supreme Command Headquarters, to the Exposure Testing
Project for use as test specimens. The liaison personnel for MRDC were
Col. Adulsuckdi Mitrabhuckdi, Maj. Sripan Vichapan, and Maj. Howard S. De
witt. The purpcse of the test is to study the shelf life of the concentrated
animal food. The animal food in two different types of container and in five
different formulae, were placed cn the wooden flcors cof the wooden huts,
built to simulate field depots. The twc wooden huts are located in the clear
site, and at the jungle site. There is one wooden building, fitted with an
air-conditioner to serve as a control room, located near the twe afore-
mentioned huts. Therefore conditions for exposure are storage in the clear

site, storage in the junglie site, nnd storoge in the control rocm.

Tests were performed on the animal food for changes in weight, visible
changes, microbiological changes, and changes in chemical composition occur-

ring during exposure.

Changes in weight were positive in most cases except in scme cases of
samples stored in the control reom which were negetive. Visible changes of
containers and the food itself varied widely with the kxind of container and
conditions of exposure. Most plastic contniners suffered from ants and
rodents as well as from breakage of seoms (creases) due to inadequacy of
sealing procedure. They alsc suffered breoknge in the ccurse ¢f handling
and transportaticn. In not very many cases did lsminated paper/plastic

containers show any defect.

Many cases, especially samples from the jungle site showed mold growth
which could be seen through plastic containers. This could alsc be confirmed
by the temperature of the containers which were warm tc the touch. Results
from microbiological study showed an increasing quantity of micrcorganisms in
the animal food, especially on cnes exposed in tine jungle site depot. Results
of chemical analysis indicates very small degrees of deviation from the
results of the first withdrawal., The free fotty acid test showed very little

change from the résults of the first withdrawal.

¥ BEnvironmental and Ecolugical Research Institute, ASRCT.



INTRODUCTION

In rursal areas, communication and transportsztion can be accorplished
cn foot znd by use of animals. Roads and cther means of tramspertation
nay not be possible because of many difficultiecs esnecially funding
nrohlem. Therefore animels such as horses; asseg, and mules are allowed
tc serve the mertioned purpese. In order to keep the arimnls in good
working conditions, and for better service, they should be fed with
reasonable nutritional focd, Realizing this fact the Lilitary Research
and Development Center (MRDC) has contracted & local firm to produce
anirial food for that purpose. In order to understand the rate of
deteriocration of this food or its shelf life, MBDC asked ASACT, through
its Environmental and Ecological Research Institute, to underteke expo-

B3

gure tests on the arimal food. To do this the project has set up dif=-
ferent conditions for exposure, i.e. a shelter in the cleared site, a

shelter in the jungle site, and an air-ccnditioned rcon,

This report presents the results of tests carried cut before expo-
sure and after the second withdrawal., Samples of the seceond withdrawal

were expesed from 12 May-~ 12 August 1972.

MATERIALS AND METHODS OF EXPOSURE

The concentrated animal focd samples received for .test specimens
comprise five (5) forrmlae, each contained in both sealed plastic bags,
and sewed laminnted paper/plastic bags. Details of cemposition of any

one formula are presented belows



Ground bone (steamed)

Cormposition Foroule Fermule Formula Formale Formulea

of focd 1 2 3 L 5

Paddy rice, ground + * - + +
Corn, ground * + + + -
Rice bran * + * +
Soybean meal + + + + -
Peanut neal - - -~ - -
Fish real - + - - -
Dicaleiun phosphate + * + + -
Linestone + + + * -
Salt + + + + 4
Mollasses + - + + -
Fat - - - o+ -
Prenix + + + -+ -
- - +

+

Premix consists

weres

Containers.

[ O]

absent in conpo

of vitanins 122, Bl2, B6, A

Twe kinds cf container

- sewed laninsted paper/plastic !
riost plastic)

- gealed plastic bags.

] 2

bags (L-ply peper

antibiotic,.

naclkoaging, they

and l-ply inner

Plastic bags were not accepted to be good encugh containers for

many disadvantages,

Environnental conditions for exposure

1. In the Jepot, cleared site.
2, In the depot, jungle site.
3., In the control roon (air-conditioned
Readers are referred to Report No. 1 for

the mode of exposure of the samples.

I

room).

o

layout diagram showing



Withdrawal progrsarine, 2-3«=4=5-6-7 ond 8 rmonths. after gtart of expo~

gure (7 withdrawale), The scheduled prograrme is as follows:

Expcsure date: 13 May 1972

Withdrawal nunber Withdrawal date
1 12 July 1972
2 12 August 1972
3 12 Septerber 1979
L 12 October 1972
5 12 Movenmber 1972
6 12 December 1972
7 12 January 1973

METEODE OF TESTS AND RESULTS

i
site were tested and aralysed os follows:
Study of miercorganismg, which commriscd countirg ~nd test of difw
s

ferent types of nicroorganise i.e. neld, cerobic tacteria, nnoerodbic
bacteris, and colifornm organisns,

Visual observation of fcod containers ond chenges ina physical
appearance of food,

Study of weight changes.

Chenical ancnlysis, to confirm corposition of food and %o test for
deterioration of mincral and nutritional value of food after storage

for a certain pericd of timec under different cnvironmentel conditions.

RESULTS

(i) VYeipht chanpes

Aninal focd samples were weighed before exposure and after exposure
so that weight changes during exposure period could be determined, The
najerity of the samples weighed between 1000-1100 g, only sﬁall number
of samples weighed lower tharn 1000 g or higher than 1100 g, Weight

chonges ¢f food samples are tabulated below in Table 1.

2



TABLE 1.

WEIGHT CHANGES

Original Pinal yeight
.. welght weight changes
Cude number
ode mbe Description () (2) (&)
(26 rpr.72) (15 Aug.72)
9-1—1—O—bB1 Formule 1, laminated paper/plastic bag, 1070.8 1077.3 +6.5
contrel room, secend withdrawal,
replicate number 1
9-1-1-O-bB? Pormuls 1, laminated paper/plastic bag, 1116.2 1124,2 +8.0
B control rocm, second withdrawal,
replicate number 2
9—l~l-0-~bB3 Formuls 1, laminated paper/plastic bag, 1127.0 11347 +7.7
’ contrel room, seccnd withdrawal,
replicate number 3
9=-1-1-0-bR, Formuls 1, laminated pnper/plastic bag, 1121.0 1131.1 +10.1
i centroel rocm, second withdrawal,
replicate number 4
9-1—1-O—bBX Formula 1, laminated paper/plastic bag, 1118.9 1127,2 +8,3
contrcl rouom, seccnd withdrawsl,
repliccte number X
9-1-1~I-bE, Fermula 1, laminated paper/plastic bag, 1065.2 1082.7 +17.5
*  in dep~t, clear site, second withdrawal,
replicate number 1
9-1-1-I~bB Formula 1, leminated paper/plastic bag, 1101.2 1119.3 +18.1
“  in depot, clear site, secound withdrawal,
replicatc number 2
9-1-1-I-bk_  Foermula 1, laminated paper/plastic bag, 1i25.4 1145,1 +19.7
“  in depct, clear site, seccnd withdrawal,
replicate number 3
9~1-1-I-b3, Forpula 1, laminated paper/plastic bag. 1106.6 1123.8 +17.2
4 . ; .
in depot, clear site, second withdrawal,
replicate number 4
9-l-l—I-bBX Fcrmula 1, lsminated paper/plastic bag, 1131.0 1147.7 +16,7
in depot, clear site, second withdrawal,
replicnte number X
(1 May 72)
9-1-1~II-bBl Formule 1, laminated paper/plastic bag, 1117.6 1132.2 +14.6
in depct, jungle site, second withdrawcl,
replicaote number 1 ’
9-1-1~TIT-bB Fermuls 1, lamineted paper/plastic bag, 1091.9 1109.1 +7.2
in depot, jungle site, second withdrawal,
replicate nunber 2 :
9—1—1—II-bB5 Formula 1, lominated paper/plastic bag, 1053, 4 ©1071.3 +17.9
in depot, jungle site, second withdrawal,
replicate number 3
9-1-k~I1I-bB, Formula 1, laminated paper/plastic bag, 1125.2 1145,1 +18.9
" in depot, jungle site, second withdrawal,
replicate number 4
Foermula 1, laminsted paper/plastic bag, 1118.5 11%9.3 +20.5

9-1-1—II—bBX

in depot, jungle site, sccond withdrawal,
replicsate number X




TaBLE 1.

(centinued)

Original Final Weight
. . weipht welght changes
nde ; 33 tic y
Code number Descrip n () () (2)
(1 #ay 72) (15 ‘fug.72)
9-1—2-O—bBl Fermule 1, plastic bag, eontrol room 1065.3 1064.5 -0.8
secend withdrawal, replicate number 1
9-1-2~O-~bB2 Formule 1, plastic bagz, control room, 11089.0 1092.9 +3.9
sceond withdrawal, replicate number 2
9—].-2-0-b3_5 Formuls 1, plastic bag, control foom, 11041 1103,.2 -G.9
’ seccond withdrawal, replicate number %
9-1-2—O—th Fornula 1, plastic bag, control room, 1068.0 1070.6 +2,6
second withdrewal, replicate number 4
9-1-2—O—bBX Formule 1, plastic bag, ccntrel room, 1146,7 1149.0 +2.3
second withdrawnl, replicate number X
9-1-2-—I—bB1 Fermula 1, plastic bﬂg,.in depot, 169z2.2 11¢0.8 +8.6
cleared site, second withdrgwal,
replicate number 1
9-1—2—I—b82 Fermula 1, plastic bag, in depct, 1087.9 1091.3 ) +3.4
cleared site, seccnd withdrawal,
replicate number 2
9--1-2—I~b153 Formula 1, plastic bagz, in depot, 1030.1 10€3.8 +3.7
cleared site, seccnd withdrawal,
replicste nwsber 3
9—1-2-I—ka Fcrmula 1, plsstic bag, in depet, 109¢6,9 1105.4 +8,5
i cleored sitwe, sccend withdrawal,
replicete number 4
9—1—2-I-bBX Formula 1, plastic bag, in depot, 1096.9 1102.C +5.1
: clenrecd site, seccnd withdrawel,
replicate number X
9—1-2—II—bBl Fermuls 1, plastic bag, in depot, 1072.3 1082.5 +10,2
Jungle site, second withdrawal,
replicate number 1
9-1—2nII-bB2 Formuls 1, plastic bag, in depot, 103%5.2 1036.2 +1.0
: Jungle site, second withdrawal,
replicate number 2
9-1-2-II-bB3, Ferruls 1, plastic bag, in depot, 1092.1 1101.7 +9.6
jungle site, second withdrawal,
replicate number 3
9-1—2-II—bBb Formula 1, plastic bag, in depot, 10%4.7 10256.3% -64.8
Jungle site, sccond withdrawal, .
replicsate nunber 4
9~1-2-I[=bRB Formuls 1, plsstie bag, in depot, 1089.6 1097.8 +8.2
)-’ 4

Jurgle site, sccend withdrowal,
replicate number X




TABLE 1.

(continued)

Code number

Description

Original
weight
(&)
(1 May 72)

Final
weight
()
(15 Aug.72)

‘ielght
changes

(e)

9-5—1-O-bB1

9-5—1-O-b82

9-5-1-O-bB5

9—5—1—G-th

~5«1~0-b
9-5=1~0 BX

paper/plastic
withdrawal,

Formula 5, laminated
coentrol rocm, second
replicate number 1

beag,

paper/plastic
withdrawal,

Fermula 5, laminated
contral room, second
replicate number 2

bag,

paper/plastic
withdrawal,

Fermula 5, laminated
centrel rooem, seccond
replicate number 3

bag,

paper/plastic
withdrawal,

Fermuls S, laminaoted
contrel room, second
replicate number 4

bap,

paper/plastic
withdrawal,

Feraula 5, laminnted
centrel roon, second
replicate number X

bag,

1129.9

1727.0

1133.1

1116.4

1111.9

1127.8

1725.0

1127.5

1111.8

1110.2

-2.1

-2.0

-1.7

9-5-1—I—bB1

9—5-1—I-bB2

9=5-1-I-b
9~5-1-I-bB,

9-5—1-I—th

9-5-1-I—be

Formule 5, lominated paper/plastic bsg,
in depcet, cleared site, second withdrawal,
replicate number 1

Formula 5, laminated paper/plastic bag,
in depct, cleared site, second withdrawal,
replicate number 2

Formule 5, laminated paper/plastic bag,
in depot, clearcd site, secund withdrawal,
replicate number 3

Formules. 5, lamineted paper/plastic beg,
in depot, cleared site, second withdrawal,
replicate number 4

Formula 5, leminnted paper/plastic bag,
in depot, cleared sitw, second withdrawal,
replicate number X

1096.2

1101.3

1110.4

1092.0

1123.8

1109.1

1111.1

1120.9

1101.8

1132.0

+12.,9

+9.8

+10.5

+2.8

+8,2

9-5—1—II—bBi

§-5-1~II-bB

<

9-5-1—II—bB3

9-5-1-II—th

9—5—1—II—bBX

Formule 5, laminated paper/plastic bag,
in depot, Jungle site, second withdrawal,
replicate number 1

Formula 5, laminated paper/plastic bag,
in depot, Jungle site, second withdrawal,
replicete number 2

Formule 5, laminated paper/plastic bag,
in depct, jungle site, second withdrawal,

replicste number 3

P.oraul~ 5, lamincted paper/plastic bag,
in depot, Jungle site, second withdraw:l,
replicate number 4

Fermult 5, lominoted paper/plastic bag,
in depct, jungle site, secend withdrawal,
replicate number X

1076.2

1105.7

1088.5

1080.5

1117.1

1085.7

1111.9

1100.3

109C.7

1134.0

+9.5

+6.2

+11.8

+10.2

+16.9




TABLE 1. (crntinued)

Original Finzl Jeight
Ced b serioti welght welght changes
ode unbe Te on
de number Descripti ) G (&)

(1 #ay 72) (15 iuz. 72)

9-—5—2-0--bBl Fermula 5, plastic bag, contrel room 1103.9 1108.0 ~0.9

9-5=2-0-bB
9=~5 >

9—5-2-O—b}33

9—5-2—O—bBb

9=-5-2-0-bB,,

sgcond withdrawal,

Formuls 5, plastic
sseond withdreawel,

criaula 5, plustie
acont withdrewzl,

n =

replicate number 1

bag, coentrol room
replicate number 2

bagz, ccntrol room,
replicate number 3

™

Frrmula 5, plastic bag, control rocm,

second withdrawsl, replicate nunber &

Formuln 5, plastic bng, contrel rocom,

sceond withdrawel, replicate number X

1C54.7

1100.5

1078.6

1124.3

-1.2

=03

9v5—2-I—bBl

(ST S, W,
Q=5=2=-1 bB2

9-5—2—I—bB5

9-5-2-I-bE,

9—5—2-I—bBX

Formule 5, plastic bag, in depot,
cleared site, seccnd withdrawal,
replicate number 1

Formula 5, plastic bag, in depct,
cleared site, seccnd withdrawal,
replicote number 2

Formuls 5, plastic bag, in depot,
cleared site, second withdrawal,
replicote number 3

Formuls 5, plastie bag, in depot,
clecred site, second withdrawal,
replicatc number 4

Fermula 5, plastic bag, in depot,
clesred site, seccnd withdrawal,
repliccte number X

1097.9

1085.7

1102.8

1122,2

1107.8

1091.0

11C8.0

98C.0

+9.9

+5.3

+5.2

+4.8

+9,6

9-5-2-I1-bB,
G=5-2-TI-bR
9-5-2-IT-bE,,

9-5—2-II—bb5

9-5-2_11-b84

GeuS5mDwl T
G~=5-2=~I1 bBX

Formule 5, in depct, jungle site,

second withdrowsl, replicate number 1

Fornula 5, in depot, Jungle site,

secend withdrawnl, replicste number 2

Fornula 5, in depot, jungle site,

sec-.nd withdrawal, replicate number 3

craule 5, in deput, jungle site,

-
second withdrawal, replicate number &

Formulu S, in depot, jungle site,

sec: nd withdrawnl, replicate number X

1070.7

1097.1

1109.1

1102. 8

1883.0

+10.4
+6.9
+2.4
'+6.h

+3.7

g



Visual observation

Before oand during the expcosure period until the withdrawal date,

taken place in and
h

table sh ohgervations

samples was mede to see if

fooldstuff itself,

‘eterioration had

The following

TABLE 2. VISUALL OBSERVATION
Deflect «f package
Code number . Descripticn Before )
After exposure
exposure
9-l-l—O-bBX Formuls 1, laminected paper/plastic bag, Ne defect Contalner in good
centrel recom, seccnd withdrawal, cendition, pellets
replicate number X lovked normal,
insect infestaticn
9-1-1—I—bBX Fermula 1, laminated paper/plastic bag, Ne defect Container in good
in depot, cleared site, second with- condition, pellets
drowal, replicatc number X locked less compact,
m2ld aend insect
* infestation
9—1—1-II-bBX Formula 1, laminated paper/plastic bag, No defect Broken seal,; nmold
in depot, Jjungle site, seccnd with- and insect infestae-
drawnl, repliccte number X tion
9-5-1-O—bBX Formuls 5, laminated paper/plastic bag, Bacd stitch-~ Broken senl, pellets
centrol roem, second withdrawal, ing caused locked nermal,
replicate number X imperfect insect infestaticn
package
9-5—1—I-be Fermula 5, laminated paper/plastic bag, Nc¢ defect Centainer in geod
in depct, cleared site, second withe canditicn, mcld and
drawcl, replicate number X insect infestaticn
9=-5=1~1I1~bB Formula 5, laminated poper/plastic bag, N¢ defect Container in good

X
i depoty jungle site, second with-

irawnl, replicate number X

condition, pellets
looked less ccempact,
meld and insect

infestaticn

10



first withirawal of

the samplesy selected sampics were tested for nicroorgnnisms of which
results are showrn in the following tatle:
TABLE 3. HMICROBICLCCGICAL D/ TA
Lercbie Hold
. cuunt count inaerchic Colifornm
Cod nber =] o} . .
ode numbe Description (colonies (colenies test test
per g) per g)
a . . . h 2
;—l—l-O-be Formula 1, leminated paper/ 3 x 1C 2 x 10 - -
plastic bag, in econtrcl rcom,
second withdrowal
. . . L b
9-l—l—I~be Formula 1, lrminctce? paper/ 1 x 10 24 x 10 - -
rlastic bag, in dep-t, cleared
site, second witharawal
lll ) . 4 i i
9-1-1-II-b8 =" Fornuls 1, leminatod paper/ 11 x 10 27 x 10 - -
vlastie hag, in depot, jungle
sits:, seccnd withdrawal
‘ . , I b
9—5~l—0-be Forouls 5, laminated paper/ 7 10 2 x 10 - -
plastie bog, in control room,
second withdrawal '
VA . . ' b 4
9—5-1—I-b8y~ Formule 5, leminated paper/ 3 1C 70 x 1¢ - -
plastic bag, in depct, cleared
siti, sce nd withdraw:l
, . 4
9-5-1-II—bBX£/ Forvwle 5, laminoted paper/ 11 1¢ 175 x 10 - -

plastic bag, in depot, jungle

site, second withdrawal

1/

=" Yellow mold

vresaent,



Before ord Juring the exposure pericd until the secomnd withdrawal

p

date, chemical amalysis wne made to compare the composition with the
figures given by the morufacturer and to Jeternine the rate of deterio-~

retion of the composition of focd samples. The following table shows

TABLE 4, CHENMICAL ANALYSIS

~ N
S bampl% : Formula 1 Formuls 5
. type |
' ., % [ — - s a b it e e —————————y =
Exposure ; Cuntrol Depot Depot Contrel Depot Depot
cendition N Toom cleared Jungle roon cleared jungle
= -
|
% H2O 1 10,04 11.58 10.73 9.93 10.83 12,41
% Ca i 1.13 1.23 1.13 | £,15 i,18 4,06
| .
% P ; 0.63 G.65 0.68 1.00 1.13 1.00
!
% Frec fatty !
acid : 3.85 5.78 %.80 L.g% 5.42 4,72
% Fat i 4,61 3,36 4,36 4,79 2,92 2.30
1
% /sh ; 9.64 9.39 9.55 15,93 15.78 15.76
{
% Fibre E 5.90 7.7k 5.58 | 6,34 6.38 8.53
% Protein P 14,96 15.02 14,54 9.98 9.51 9.35
|
% CHO | 54.85 52.91 55.24 53.0% 53,58 51.65
! .
Net energy
(keal/kg) | 3200 3000 3200 3000 2900 2600
3
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Discussion of visual observatiocn and weight changes

Aecauvse of the inadequacy of the guality of plastic conteoiners,
they werc eliminated becnusec of the reascns stated in the Report MNo. 1
{in Thai). Visual observaticn was, therefore, made only on the labora=-

tory test samples in sewed laninated paper/plastic contsirers. External
condition of the laminateé paper/plastic containcers remained the some at
the time of observatior {at second withdrawal). Only one case reported

to have had broken seal because of mice. Further examination into the

.

foodstuff itself revealed that mest of the foods were affected by mold

*

and inseet , eventhougch pellets locked normel. 1In some case, yellow
meld was vigible in addition to common blue=-grecn mold in foodstuff,
The observed, becetle type, insects were in mature stage so that they
could readily fly when they got off the confirement. The insects are

believed to haove originated from within the aninal food itself.

Observaticn for weight changes was vode cr 11 forrmicz 1 and 5 in
r/ﬁlastic ccnteoiners that Lelons to the second

e
¢72), The results of ohservation revealed that

om showed deercosc in weight, while theose in the depct in the
cleared site, and in the depot in the jungle site showed increase in
h

]

weight. The ones in jungle site depot showed larger weight increcse

than those in the cleared site depot. Thiz could be accounted for by

.

bygroscopic property of animal food pellets which absorb water vapour
rrevoiling in the irmediate viecinity. Meteorolo

ogical observation showed
that relative humidity in the depot in the junpgle gite was higher than
that in the cleared sitc depot which was higher than that in the controel
roon. Observation of nold growth revealed that Jdegree of severity
ranged from samples in the jungle site depot, cleared site depot to the
contrel rcon, Therefcere it can be said here that huridity plays a key

rcle in deteriocration of aninal food,

* Inscet infestation in feodstuff believed to be of beetle type, with hard-brown wings.
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Digscussion of nmiercbiclopical observation

Animal feod sarples were withirawn from storape conlitions on
12 fagust 1872, anl miercbiclozicnl tests on thel were riacde op 21 Lugust
1572, Only few sclected test sariples were tested for microorgqnisms.
The results do nct show appreciably change in serobic bactoria and rold
porulation. Anaerobic and coliform tests were negative in all test

snrples.  Becouse of the yellow mold manifested on sarple numbers

(No

=1-1=-17-bBx and 9=3%«1«I-bB3x, the Mierobiclogy Unit peid speeial atten-

C+

ion tc the natter by preparing Martin's ngor plates ond exposed then
to ASACT for further tests

g

at the stcorage on site, and brought them baclk
ond study., The results of tests showed no yellow nold in all storage
site. The Microbiclogy Unit conecluded that the vellow mcld could have
conme frorm within the animsl food, '

There is scre evidence tc show thot chanres in micrehisleogicnl
populations corrciatel with site of "exnosure". It wos cbvious thot
varying degree of severity cof mcld and bocteria rarnged froom jungle site,

cleared site to centrol roor.

2

Digcussion of metecorclogicnl Cate

_The pericd between the exzposure time and the second withdrawel
falls in the rainy secscn. It was unseascnaily, however, dry and inter-
mittently rain this year., /Llthough rainfall cdoes not directly affect
the food samples stored under shelter in depot but the aveilable hunidi-
ty outside the depot affects the hunidity in the depot. The relative
huzidity rose tc high levels eagh night, through most of the period,
even in the absence of rainfall, Temperatures in the depots were gener-
ally high and steady. It is notable that, although on nost nights the
hunidity out of doors reaches 100%, it usually dif not do sc in the
depots, This should be a significant aspect of the prctection of dete-

rioration by the depots.

Discussicn of chenical anzlysis

Chemical analysis of test samples wes made firstly +o compare the

conposition with the fipgures givern by the menufncturer =ns secnnily to

determine the reote of detericroticn of cormpeeiticn of fo:2 gapples,
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Results revealel thot changes in ccumposition were not appreciably high,
altheoush the tendency of changes was okserved to be decrensing. Changes
in nutriticnal value of fcod during this period should not aoffect

animals to which the foods are given.

ONCLUSIOH

T

mal feod gamnles, ecnecinlly those

2]

re 2170y, The cnes thnat were
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the inncle site we

affected the leagt were these stores irn the contrel rook. This could be

ceecunted for by higher humidity in the jurnecle that gt irto the containers
and thereby caused increasc in weight and rmeld growth, Toxiecity test of
rnold was not undertoker due itc lack of gioff time and work invelved,

Although tests for colifornm and anaerobic hacteria were negative, the
focds which nmanifested mcld might not be fit for animalsg, hut it was dif-

ficult to confirr without toxication test and aninal feeding trial.

Insect infestrntion in the szninal fools which ig believed to have
criginated from within the nackage, indicated thet the manufacturing

process was not completely iree from contaminstion.

Results of chenical annlysis of composition and rate of deteriora-
tion does not show ony obvious changes in compeosit and nutritional

icn
alue of food samples. Up to the sccond withdrawal food nutritional

L‘“

o
value is ill ccceptoble., esults of frece fatty acid showel only little

Lj

changes. ¥xecept meld manifestation problen, the aninmal food samples were

a

otherwise acceptable up to the second withdrawal.
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