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CONCENTEATED ANIMAL FGOD

BN
"

By Xaew lualchawee,* William C. Fraowatd,

and Pakorn Pakarnseree®

SUMMARY

The concentrated animal food samples were supplied by the Military
Research and Development Center (MRDC), tc test for weight changes, visible
changes, micrcbiclogical changes, and compositicn changes by means of chemi~

cal analysis.

It was fcund that the majority of animal food samples showed increase
in weight, especially thcse exposed in the depots in the cleared site and in
the jungle site. The majority of laminated paper/plastic containers remained
in good condition until the time of the third withdrawal, Foodstuff inside
the containers showed mold growth, end insect infestation to varying degrees.
The least mcld infestation was found in the control room. Results from
nicrebiological study showed an increasing quantity of microorganisms in the
animal food. Results from counting may not be very accurate, but the mcld
growth cn the animal focd pellets was enough to be an indication that the
a2nimal focd had detericrated beyond the acceptable standard. Results of
chemical analysis indicated small degrees of varisticn from the results of
the previcus withdrawals. The free‘fatty acid test showed some change from
the results of the previous withdrawals, especially in the case of replicate
number X of fcrmula 1 in the depot in the cleared site which increased about
b7y,

MATERIALS AND METHODS OF EXPOSURE

The concentrated animal food samples received for use as test speci=-
mens comprise five formulae, each contained in both sealed plastic bags,
and sewn laminatead paper/flastic bags. Only those contained in laminated
paper/plastic bags of formulse 1 and 5 were subjected to tests, Details

of composition of the formulae are as follows:

*
Environmental and Ecological Research Institute, ASRCT.
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Formula Formula Formula Formula Formula

Conposition of food 1 5 3 1 5
Paddy rice, ground + * -+ + +
Corn, ground - 4+ + - -
Rice bran + +* + -+ +
Soybean mecl * - + + -
Pearut meal - - + - -
Fish meal - -+ - - -
Dicalcium phosphate + + + + -
Limestone + + + -+ -
Salt + + * + +
Mollasses * + + + -
Fat _ - - - + -
Premix + + + + -
Ground bone - - - - +

4+ = present in composition
- = absent in composition

Premix cpnsists of vitamins 82, B6’ B12’ A, D3, and antibiotic,

The reader is referred to previous reports on "Concentrated Animal
Food", for further details on containers, environmental conditions for

exposure, and withdrawal programme.

METHODBS OF TESTS AND RESULTS

The concentrated animel food samples withdrawn from the exposure

testing site were tested fors

weight changes,
visual changes,
nicroorganisms, and

chemical deterioration.

Results can be presented as follows:



TABLE 1.

WEIGHT CHANGES

Code number

Description

Criginal
weight
(e)
28 May 72

Final
welight
(8)
15 Sept.?72

Weight
change

()

-1-1-0-bC
9 0 1

9-1-1~0-bC

=1-1-0=bC
9-1 0-b 3

9=1~1-0~bC

=11 =0w=
9~1 o] bCX

Formula 1, laminated paper/plastic bag,
control room, third withdrawal,
replicate number 1

Forpula 1, lominated paper/plastic bag,
control room, third withdrawal,
replicste number 2

Formula 1, laminated paper/plastic bag,
control room, third withdrawal,
replicate number 3

Formula 1, laminuted paper/plastic bag,
control room, third withdrawal, :
replicste number L

Formula 1, laminated péper/plastic bag,
control room, third withdrawal,
replicate number X

1113.8

1109.9

1108.6

1103.1

1117.6

1i22.7

1118.2

1119.1

1113.9

1128.9

+8.9

+8.3

+10.5

+10.8

+11.3

9-1-1-I-bC,
9-1-1-I-bC,,
-1-1-I-b

9 I-bC,

9=1-1-I-bC

9-1-1-I—be

4‘

Fortula 1, lomineted paper/plastic bag,
depot, cleuzred site, third withdrawal,
replicate number 1

Formula 1, lamineted paper/plastic bag,
depot, cleared site, third withdrawal,
replicate number 2

Formula 1, laminated paper/plastic bag,
depot, cleared site, third withdrawal,
replicate number 3

Formula 1, laminated paper/plastic bag,
depot, cleared site, third withdrawal,
replicate number 4

Formulz 1, laminated paper/plastic bag,
depot, cleared site, third withdrawal,
replicate number X

1115.5

1099.9

1123.4

1109.4

1138.3

1145.0

1115.7

1140.4

1105.3

1165,3

+29.5

+15.8

+17.0

-4,1

+27.0

9—1-—1-II—bCl

«l=l=II~b
9 II C2

9-1-1-II—b03

9--].-—1—1]:-bCL+

=1~l=TT=-bC
9-1~1=-II-b X

Formula 1, laminated paper/plastic bag,
depot, jungle site, third withdrawal,
replicate number 1

Formula 1, laminated paper/plastic bag,
depot, jungle site, third withdrawal,
replicate number 2

Formula 1, lsminated paper/plastic bag,
depot, jungle site, third withdrawal,
replicate number 3

Formula 1, laminated paper/plastic bag,
depot, jungle site, third withdrawal,
replicate number 4

Formula 1, laminated paper/plastic bag,
depot, jungle site, third withdrawal,
replicate number X

1069.3

1124,7

-1129.7

1089.1

1025.6

ic84.4

1144,9

1153.5

1109.0

10L8. 4

C+15,1

+20.2

+23.8

+19,9

+22.8




TABLE 1.

continued

site, third withdrawal, replicate
number X

Original Final Weight
. ight weight change
Code number Description welg =
P (8) Sept. 72 (&)
May 72
9-1-2-0-—bCl Formula 1, plastic bag, control room, 1151.3 1154.3 +3.0
third withdrawal, replicate number 1
9-1-2—O—bc? Formula 1, plastic bag, control room, 1090.5 1097. 4 +6.9
" third withdrawal, replicate number 2
9-1-2-O-bC3 Formula 1, plastic bag, control room, 1078.4 1086.3% +7.9
third withdrawal, replicate number 3
9-1-2-O—bCu Formula 1, plastic bag, control room, 1130.9 11%3.5 +2.4
third withdrawel, replicate number 4
9-—1-2-0—bcx Formuia 1, plastic bag, control room, 1097.4 1104.6 +6,2
third withdrawal, replicate number X
9—1-2-I—bcl Formuls 1, plastic bag, depot, cleared 1131,5 1138.9 +7.4
site, third withdrawal, replicate
number 1
9-1-2-I-bC, " Formula 1, plastic bag, depot, cleared . 1097.S 1102.3 . +b, b
" site, third withdrawal, replicate
number 2
9-1-2-I—bC3 Fermula 1, plastic bag, depot, cleared 1122.8 1126.9 +4,1
site, third withdrawal, replicate
number 3 '
9—1—2_I-bch~ Formula 1, plastic bag, depot, cleared 1083.3 1081.5 ~1.8
' site, third withdrawal, replicate
number &
9-1—2-I—be Formula 1, plastic bag, depot, clearecd 1072.0 1065.5 -6.5
site, third withdrawal, replicate
nunber X
9-1-2-II—bC1 Formuls 1, plastic bag, depot, jungle 1108.0 1094.5 -13.5
site, third withdrawsl, replicate
number 1
9-1-2-IT-bC, Formula 1, plastic bag, depot, Jungle 1026.9 10%2.5 +5.6
site, third withdrawal, replicate
number 2
9—1—2—II-bC3 Pormula 1, plastic bag, depot, jungle 1107.0 1111.8 +4,8
site, third withdrawal, replicate
number 3
9—1~2-II—bCu Formuls 1, plastic bag, depot, Jungle 1070.1 1051.0 -19.1
site, third withdrawal, replicate
number 4
9-1—2—II-be Formuls 1, plastic bag, depot, jungle 1111.9 1116.2 +4.3




TABLE 1.

continued

Code number

Deseription

Original

weight
(8)

May 72

Final

weight
()

Sept. 72

Weight
change

(g)

9-5—1-0—bCl-

9-5-1-0-bC,,

9—5-1-0—bC5

‘3‘-—5—].--0--bCLi

9-5-1—O-bcx

Formulz 5, laminated paper/plastic bag,
control room, third withdrawal,
replicate number 1

Formula 5, laminated paper/plastic bag,
control room, third withdrawal,
replicete number 2

Formula 5, laminated paper/plastic bag,
control room, third withdrawal,
replicate number 3

Formula 5, laminated paper/plastic bag,
control room, third withdrawal, ’
replicate number &4

Formula 5, laminated paper/plastic bag,
control room, third withdrawal,
replicete number X

1100.5

1081.2

1109.7

1094.9

1064,1

1098.3

1078,6

1108,2

1092.5

1063,9

-2.2

-1.5

-2:4

-0.2

9-5-—1-I—bC1

9‘5-1—I-bC2

9-5-1~T=bC,

=z

9-5-1~I—bcu

wSa]laT=
? 5=-1-1 be

Formula 5, lzminated paper/plastic bag,
depot, cleared site, third withdrawal,
replicate number 1

Formula 5, laminsted paper/plastic bag,
depot, cleared site, third withdrawal,
replicate number 2

Formula 5, laminated paper/plastic bag,
depot, clenred site, third withdrawal,
replicate number 3

Formula 5, laminated paper/plastic bag,
depot, cleared site, third withdrawal,
replicate number &

Formula 5, laminated paper/plastic bag,
depot, cleared site, third withdrawal,
replicate number X

1100.1

1105.3

1107.4

1141.9

1187.4

1108.9

1112.8

1120.4

1152.0

1193.6

+8.8

+?.5»
+13.0
+10.1

+6,2

9--5--1-II—bCl
=5-1~II-b
9=5-~1~1IT C2

9-5—l-II-bC3

9-5—1-II—bCh

9—5—1-II—be

Formula 5, laminated paper/plastic bag,
depot, Jjungle site, third withdrawal,
replicate number 1

Formula 5, laminated paper/plastic bag,
depot, Jjungle site, third withdrawal,
replicate number 2

Formula 5, laminsted paper/plastic bag,
depot, jungle site, third withdrawal,
replicate number 3

Formula 5, laminated paper/plastic ®ag,
depot, jungle site, third withdrawal,
replicate number 4 )

Formula 5, lamineted paper/plastic bag,
depot, jungle site, third withdrawal,
replicate number X

i129.2

1080.8

1015.8

1130.0

978.6

1142,2

1092.1

1021.0

11%8.9

984.8

+13.0

+11.3

+5,2

+8.9

+6.2




TABLE 1. continued

Criginal Final Weight
Code number Description weight welght change
(8) (8) (8)
May 72 Sept. 72
3—5-2—O-bql Fermula 5, plastic bag, control room, 1115.9 1119.2 +3.3
third withdrawal, replicate number 1
9-5-2-O—bCD Formule 5, plastic bag, control room, 1094.5 1094,1 -0.4
= third withdrawal, replicate number 2
9-5-2-O-bC3 Formula 5, plastic bag, control room, 1107.3 1108.5 +1l.2
third withdrawal, replicate number 3
9‘-5—2-O—bCL+ Formula 5, plastic bag, control room, 1096.5 1095,7 -0.8
third withdrawal, replicate number 4
9—5-2—O—bCX Formula 5, plastic bag, control room, 1093.8 1092, 4 -1.4
third withdrawal, replicate number X
9—5-2-I—bCl Formula 5, plastic bag, depot, cleared 1111.8 1119, 4 +7.6
site, third withdrawal, replicate
number 1
9-5—2-I—bC2 Formuls 5, plastic bag, depot, cleared 1041,7 1651.3 +9.6
site, third withdrawal, replicate
number 2
9-5—2—I—bC3 Fornula 5, plastiec bag, depot, cleared 1099.5 1109.5 +10.0
’ site, third withdrawal, replicate
number 3
9—5—2-I—bch Formula 5, plastic bag, depot, c¢leared 1099.5 1110.1 +10,6
site, third withdrawal, replicate
number 4
9-5—2—I-bCX Formula 5, plastic bag, depot, cleared 1084,5 1098.0 +13.5
site, third withdrawal, replicate
number X
é-S-2-II—bC1- Formuls 5, plastic bag, depot, jungle 1115.7 1130.0 +14,3
Ssite, third withdrawal, replicate
number 1
9-5-2-II-bC2 Formula 5, plastic bag, depot, jungle 1095.4 1105.9 +10.4
site, third withdrawal, replicate
number 2
9—5—2-1I-—bC5 Formula 5, plastic bag, depot, jungle 1104,9 1116,1 +11,2
site, third withdrawal, replicate
number 3
9—5—2—II-bC4 Formula 5, plastic bag, depot, jungle 1095,.5 1107.2 +11.7
site, third withdrawal, replicate ‘
nuinber 4
9-5-2-II-bC,  Formula 5, plastic bag, depot, jungle 1082.7 1085.6 +2.9

site, third withdrawal,
number X

replicate




Before and during the exposure period until the withdrawal date,

visual changes in food containers and foodstuff were ohserved. The

results of observation are presented in Table 2.

TABLE 2. VISUAL OBSERVATION

Code number

Description

Visual change

9-1=1-0=-bC

X

9-1-1-—1--bCX

9--1--1-II---bCX

9=5~1-~0~bC

G=5-1-I~
5=~1 bCX

9-5—1—II-bCX

Formula 1, laminated paper/plastic bag,
control room, withdrawal number 3,

replicate number X

Formula 1, laminated paper/plastic bag,
in depot, cleared site, replicate

nunber X

formula 1, laminated paper/plastic bag,
in depct, jungle site, replicate

nuitber X

Formula 5, laminated paper/plastic bag,
third withdrawal, replicate number X,

centrol room

Formula 5, laminated paper/plastic bag,

in depot, cleared site, thira withdrawal,

replicate number X

Formulz 5, in depot, jungle site, third

withdrawal, replicate number X

Container in good condition,
pellets lcoked normal,

insect infestation

Container in good condition,
pellets looked less compact,

insect infestation

Container in good condition,

pellets locked less compact,

insect infestation

Container in good condition,
7’

pellets looked less compact,

insect infestation

Container in good condition,
pellets looked less compact,

insect infestation

Container in good condition,
pellets locked less compact,

insect infestation

Only few selected food samples were tested for microorganisms,

The test made were nerobic count, mold court, anserobic tests, and

coliform tests.

in the next page.

The results are presented in Table 3y which follows



TABLE 3. MNICROBIOLOGICLL DATA

Code number

X

Description Aerobic Mold Anaerobic Coliform
= P count count test test
. . 4 3
9-1-1-O—bCX Formula 1, laminated paper/plastic 2.3 x 10 1 x 10 - -
bag, control room, third withdrawal,
replicate number X
. . 4
9-1-1-I—bcX Formuls 1, laminated paper/plastic 1.3 x 10 10 x 10 + -
bag, in depot, cleared site, third
withdrawal, replicate number X
. . 4
9-1-1-II-bC, Formula 1, laminated paper/plastic 3.0 x 10 20 x 10 - -
bag, in depot, jungle site, third
withdrawal, replicate number X
. . | 4
9-5-1-—0—bCX Fermula 5, laminated paper/plastic 8.0 x 10 1.0 x 10 - -
bag, contrecl room, third withdrawal,
replicate number X
. . 4
9-5-1-I-bcX Formula 5, laminated paper/plastic 8.0 x 10 80 x 10 - -
- bag, in depot, cleesred site, third
withdrawal, replicate number X
L L
10 x 10 90 x 19 - -

9-5-1-1L-bcX Formula 5, laminated paper/plastic
bag; in depot, jungle site, third

withdrawal, replicste number X

Chemical analysis was carried out on the animal food samples to

determine food composition.

The results may be compared with those for

the previous withdrawals to determine rate of deterioration., Table 4
shows the results of the analysis,
TABLE 4, CHEMICAL ANALYSIS
Formula 1 Formula 5

Control Depot Depot Control Depot Depot

room cleared jungle roon cleared Jungle
H20, % 10.59 12,65 13,62 10.73% 11.83 12.41
Ca, % l.hk2 1.%6 l.41 4,66 4,72 4,71
Py, % 0.73 0.68 0.70 1.14 1.09 1.20
Free fatty acid, ¥% 3.81 8.46 3,81 5.78 5.36 4.51
Fat, % 4,15 1,04 1.0%3 4,81 2.59 2.12
Ash, % 9.90 9.67 9.75 15.88 15.70 15.37
Fibre, % 6.00 5.96 6.04 6.69 6,09 6.76
Protein, ¥ 15.17 14,46 15,27 9.67 9.98 9.90
CHO, % 54,19 56.22 54,29 52,24 5%,81 53,44
Net energy (kecal/kg) 3100 2900 2900 2900 2800 2700

[ea)



METEOROLOGICAL DATA

Meteorological data are presented graphically for the period

12 August 1972 -~ 12 September 1972,

The reader is referred to

Report No., 2 on "Concentrated Animal Food" for data in the period

12 May - 12 August 1972.

1.

2.

3

Cleared site out of doors:

1.1 DPaily rainfall, in mm,

Quantities reported are:

1.2 Deaily sunshine duration, in hours.

Daily maximum and minimum
DPaily maximum and minimum

Fahrenheit.
Cleared site in the depot:

2«1 Daily maximur: and minimum
2.2 Daily meximum and minimum

Fahrenheit.

Jungle site out of doors:

%.1 Daily rainfall, in mm,
3.2 Daily maximum and minimum
3.3 Daily maximum and minimun

Fahrenheit.
Jungle site in the depots

4.1

4,2 Daily maxirum and minimum

Daily maximur and minimum

Fahrenheit,

relative hunidity, in per cent.

temperature, in degrees

relative humidity in per cent.

temperature in degrees

relative humidity, in per cent,

temperature, in degrees

relative humidity, in per cent.

temperature, in degrees
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DISCUSSION OF RESULTS

Discussion of weight changes

Changes in weight since the samples were initially weighed are
nostly of the same order as they were at the previoﬁs withdrawal,
except in cases of spillage or removal by'vermin. So, it appears that,
in general, the weight of the samples has changed little since the last
withdrawal and a moisture equilibrium has been reached, The results of
noisture determination (under "Cherzical analysis") support this con-

clusion,

Discugssion of visual observation

The observations reported give a picture of progressive deteriora-
tion. The insect populations are all higher than at previous with-
drawals. The pellets of seimples have continue to disintegrate. Every
sample ﬁaé become visibly moldy and, because there was no variation in
this respect, this aspect has escaped corment in the log book and tables.
Sarples for anelysis at each withdrawal were chosen at the time when
the samples were first received and namedg this was done to avoid bias
in selecting exposed samples for analysis. The containers of samples
destined for analysis at this withdrawal were all sound when withdrawn,
However, mice had opered gore of the corntainers withdrawn but not

described here. .

Discussion of microbiological tests

The'populations of varieties of nicroorganisms, for which tests
were maée, do not appear to have changed substantially since the lasf
withdrawal. Anaerobic bacteria are still infrequent and not a siﬁgie
positive celiform bacteria test result has been obtained. The mold
count of 103 to 196 colenies per grarme probably represent "saturation"
neasurement; i.e. the conspicuous mold in one gramme of sample does, on
dispersion in water and dilution, fall inte between 103 and 106 viable

fragments.



Discussion of results of chemical analysis

Caleciun, phospherus and "ash" (involatile constituents) have not
changed perceptibly. This is as expected as the total weights of the

samples have changéd by cnly a few per cent.

Contents of fibre and free fatty acids have also changed little if
at all, The constancy of the latter constituent night either represent
an eguilibrium bketween production and consunmption or it night indicate

that free fatty acid is neither being produced nor destroyed.

Fat 'has dropped substantially in samples stored in the depots but
not in these stored in the control room. This loss is presumably due

to biological consumption,

There is little apparent change in the protein content reported,
Jowever, the reported figures are expressions of the results of total
nitrogen determination, nct of protein per se. A large part of the
original protein mey have been reconstituted within the bodies of bac-
teria, mold and insects. Also, some of the nitrogen represented by the
reported figures may be present in non-~proteinoid forms such as
ammoniun, ion, and ureca. The level of carbohydrate has not changed

appreciably. The sarme holds for estimated net energy.

Discussion of metecorological observations

The period frorm the middle of August until the middle of September
(between the previous withdrawal and the one with which this report is
concerned) falls within the wet season at Sakaerat. This‘yéar, rain-
fall was somewhat below average during this period and the same probably
holds for the humidity. It may be expected that the unusual dryness
made this period loss severe, in its deteriorative effects on the sam-

ples, than it would have been in most years,

CONCLUSION

The following is based mestly on visual observation made by rnicro-
biologist at ASRCT. We would not recommend that material stored until
the third withdrawal in the jungle and cleared site depots be fed to
rmles, FHowever, at that time, the materizl stored in the air-conditioned

room was probably still safe,



Chemical analysis indicated that the nutritiocnal value (in terms
cf carbohydrate, protein, fat, and net encrgy) was probably still‘nearly
as high as when the foed wes received. It was not known how much the
vitamin contents may have heen reduced or sugriented by the organisms

present,

Whether the food was or was not safe for consuniption, the writers
feel there is a possibility that mules would have refused all of the
moterial of this withdrawel., Feeding trizals would have been useful in

this resnect.
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