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'SUMMARY

- The Concentrated Animal Food samples were supplied by MRDC,
to test'for weight changes,'visible changes, micro-biological changes,
and composition changes by means of chemical analysis.

P

It was found that the majorit# of animal food samples showed

inQrease in weight, especially thoée exposed in the depots in the
cleared sité and the»jungle site. The majority of laminated paper/
plastic containers remained in good condition qptil the time of the
third withdrawal, Foodstuff inside thé containers showed mold grow%h,‘
and insect infestation to varying degrees. The lease mold infestation
was found in the control room, Results frdm micro~biologica1‘study
sﬁowed an increasing quantity of micro—ofganisms in the animal food;
Results from counting\may not be very accurate, but the mold growth
on the animal fqod pellets was enough to be an indicatién that. the
animal food had deteriorated beyond the acceptable standard. Results
of chemicallanalysis indicated‘small degrees of variation from the
results 5f the previous’withdréwals. Thé free fatty acid test showed
some change from the results of the pre&ious withdrawals, especilly
in the case ofrreplicate number X of formula 1 in the depot in thé

-cleared site which increased about 47%.
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- MATERIALS AND METHODS OF EXPOSURE

The Concentrated Animal Food samples received for use as test
specimens comprise five formulae, each contained in both sealed
plastic bags, and sewn laminated paper/plastic bags. Only those

contained in laminated paper/plastic bags of formulae 1 and 5 were

subjected to tests. Details of com?osition'of the formulae are as

follows:
Com@oéition ofvfood Formula Formula Formula  Formula Formula
1 2 3 L 5
Paddy rice, ground + + + * +
Corn, ground + + ; + + -
Rice bran + + + " +
Soybean meal + + + . + -
Peanut meal - - + y - L
'Fish meal - + - - -
Dicalciqﬁ vrhosphate + » + + + ‘ -
Limestone ~ - + + + + T -
Salt | + + ¥ o +
Mollasses + ) + + v + -
Fat - ‘ - - . + -
Premix - ( : + + + + ‘ -
Ground bone S - - - - —
+ = present in composition

absent in composition o -

3?

Premix consists of Vitamins B,, B, Bise 4, D and antibiotic.
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The reader is referred to previous reports.on ' Concentrated

Animal Food ",,for further details on containers, environmental

conditions for exposure, and withdrawal program,

METHODS OF TESTS AND RESULTS

-

The Cohcentrated Animal Food samples withdrawn from the

[}

exposure testing site were tested for:

weight changes,

visual changes,

micro-~organisms, and

chemical deteriorationa

Results can be

presented as follows:

Table 1 -

Weight Changes

i

‘ Original{ Final (Weight
Code Number Description weight weilght jchange
|. (gm) (gm) (gm)
28/5/72 115/9/72
941«1~o-bcl Formula 1, laminated paper/ | 1113.8 | 1122.7| +8.9
plastic bag, control room,
third withdrawal, replicate
number 1
9~1-1~0-bC,, ", replicate 2 1109.9 | 1118.2} +8.3
9~-1--1--O—~bC3 "', replicate 3 1108.6 1119.1} +10.5
9—1«1~Oeb04 ", replicate L4 1103.1 1113,9| +10.8
-9—1~1r0~bCX ", replicate X 1117.6 1128,9¢ +11,3




~Table 1 ( Continued )

Original Final - Weight
| \Co&e Number Description ?ezihg ?eéihg %hzgg§
28/5/72 ;15/9/72
9—1—i~I—bC1 Formulé 1, laminated 1115,5 1145,0 +29.5
| paper/plastic bag,depot,”
‘cleared site, third
{ withdrawal, replicate
| ﬁumber 1.
9~1—1—I—b02 ", replicate number 2 1099.9 1115.7 +15.8
9-1~1-I-bCy ", replicate number 3| 11234 1140.4 | +17.0
9-1-1-I-bC) ", replicate number 4 | 1109.4 110543 | ~hal
9=1-1-I-bCy ", replicate number_xj 1138.3 1165.3 | +27.0
| 9-1-1II-bC, | Formula 1, laminated 106943 | 108h.h | +15.1
paper/plastic bag, depot,
: junglé site, third
‘withdrawal, replicate
number 1. v
| 9-1-1-II-bC, ", replicate number 2 | 1124,7 .| 1144,9 | +20.2
| 9—1—1—II-b03 "o, replicate number } 1129.7 "1153°5 | +23.8
9-1-1-II-bC,, ", replicate number 4 | 1089.,1 | 1109.C | +19.9
- 9-1-1-II-bC,, " 4 replicate number X '1025.6 1048.4 | +22,8




Table 1 (Continued)

,dfiginal' Final Weight
i Code Nimber Description ?éggh§ ?eéihg %hzggi,
| May 72 Sept. 72
9—1—2~Onb01 - | Formula 1, plastic bag, 1151;3 1154,3 . +3.0
| control room, third
withdrawal, replicate
’ number 1.
9u1~240=bC2 ", replichte mimber 2| 109045 | 1097.4 #6.9
9~1-—2-~O—bC3 ", replicate number 3 1678.4 1086,3 +7.9
9mlm2m0_bC4 " . replicate nuﬁber b4 1130.,9 1133.3 +2o bkt
| é-lnz-oubcx " , replicate number X 1097 .4 1104.6 +6 4,2 f
9-1-2-I-bC, | Formula 1, plagtic,bag, 1131.5 | 1138.9 7ok
depot, cleared site,
{ third withdrawal,
replicate number 1.
9—1m2—I-bC2 ", replicate number 2 109?.9 1102.3 +hgl
9—-1«;2~I~-b03 ", replicate number 1122.8 | 1126.9 +4,1
9—1f2~I~b04 "o, replicaﬁe number 1083.3 | 1081,5 -1,8
9—1—2~ImbCX "oy repli?ate number 1072,0 | 1065,.5 =645
|
l




Table 1 (Continued)

: Original Final Weight
Code Number Description Weight Weight Change
- (gm ) ( gm ) ( gm }-
- May 72 Sept. 72
|9-1-2-II-bC, | Formula 1, plastic bag, | 1108.8 1094.5 -13.5
: defot, jungle site,
third withdrawal,
replicate number 1.
9-1-2-II-bC, "'y replicate number 2 | 1026.9 103245 | +546
9—1-2—11-b03 "y replicate number 3 | 1107.0 1111.8 | +4.8
9-1-2-II=bC, | " , replicate number 4 | 1070,1 | 105150 { -19.1
LA941f2-II—bCX ", replicate number X | 1111,9 | 1116.2 | +k,3
| 9~SnlmOwbEy Formula 5, laminated 1100.5 | 1098.3 | ~2.2
' paper/plastic bag,
 control room, third ¥
withdrawai, réplicatg.'
‘5num5er 1,
9=5=1-0~bC, " , replicate number 2| 1081.2 | 1078.6 | -2.6
9-5-1-d~bC3 " 4 replicate number 31| 1109,7. 110842 | =145
v9-5-1-0-b0u "o, replicaternumber Li1094,9 1092,5 | -2.4
9—5%1-O~bCX " , replicate number X | 1064,1 | 1063%,9 ~042




Table 1 ( Continued )

Original| Final Weight
Code Number Description: Weight Weight Change
‘ ’ Cgnm) | ( gm) ( gm )
| May 72 Sept. 72
9§m5m1mlubCi Formula 5, laminated § 1100,.1 1108.9 +8.8
paper/plastic bag, depot,
cleared site, third
withdrawal, replicate
nunmber 1,
9n5ml—I—bCz "o, replicate 2 1105.3 1112.8 ‘+7.5
é-—B»l—I»bC3 ", replicate number 3 liO?.4 1120.@k +13.0
9m5-1~I~b04 k " . replicate number L 1141.,9 1152.0 - +10.1
'9—5mlmImbCX "o, rgplicate number X 1187.4 | 1193.6 +642
9-5-1~II-bC, [Formula 5, laminated 11129,2 11b2,2 | ;13.0
paper/plastic bag, depot,
{jungle site, third
wilthdrawal, replicate
number 1,
'9~5ml~II~bC2 ", replicate number 2 1080,8 1092.1 | +11.3
 9~5~1~II—bC3 " . replicate number 3 ' 1015.8 1021.0 | +5.2
9w5wlmII«bC4 ", replicate number 4 1130,0 "1138 9 » +8.9
9~5-1-II-bCy ", replicate number X 97846 984,8 | 46,2




Table 1 ( Continued )

Original Final Weight
Code Number Deseription Weight Wedlght Change
(Cem) | (gm) ( gm)
May 72 | Sept. 72, '
| | B |
9—5-2-Oeb01 Formula 5, plastic bag, | 1115.9 1119.2 | +3.3
- control room, third - |
withdrawal, replicate
number 1,
. ‘ \ ,
9=5-2-0-bC,, " | replicate number 2 | 1094,5 109%.,1 -0k
9-5-2-o-bc3 -, replicate number 3 | 1107.3 1108.5 | +l.2
9-5-2-0-bC), " , replisate number 4 | 1096.5 1095.7 -0.8
9=5=-2~0-bCy, " . replicate number X | 1093.8 1092,4 | <1.h4
| 9=5-2-I-bC, | Formula 5, plastic bag, | 1111.8 | 1119.k | +7.6
depot, cleared site,
third withdrawal,
replicate number 1,
9-5—2-I-b02 it replicate number 2 } 1041,7 1051.3 +946
9-5-2-I-bC,, ", replicate number 3 | 109945 | 1109.5 | +10,0
9-5—2—I-b04 ", replicate number L | 1099.5 - | 1110.1 +10.6
9-5=a:I-ch " . replicate number X 10845 1098.0 +13,5




Table 1 (Conﬁinued)

Original| Final Weight

Code number : Description Weight Weight Change
(gm) (gm) (gm)
May 72 i Sepbe 73

9=5-2-TT=bC

; 1 Formula 5, plastic bag, 1115.7 1130.0 +14,.3

depot, Jungle sité,
third withdrawal, -

replicate'number 1,

9~5m2;11~5c2 ", replicate number 2 | 1095.k 1105.9 | +10.4
~9~-5~2—II=~«bC3 ", replicate number 3 1104,9 11116.1 +11,2
0=5~2~I1=bC), ", replicate number L | 1095.5 1107.2 | +11.7 |
9m5m2nIT-bCy | M replicate number X | 1082,7 | 1085.6 | +249

Before and during the exposure period until the withdrawal date,
visual changes in food containers and foodstuff were observed. The
results of obserﬁation are presented in Table 2y in the following

Dagese



Table 2

Visual Observation

Code Number

Description

Visual Change -

,>9-1—1-0—be

9—1-1-I-bCX

9-1-1-II-bC,

9—5—1~O—bCX

Formula 1, laminated

| paper/plastic bag,

- control room, withdrawal

number3, replicate number X

" 4 in depot, cleared

site, replicate number X

" 4 in depot, jungle

site, replicate number X

Formula 5, laminated

paper/plastic bag, third

withdrawal, replicake

number X, control room.

condition, pellets looked

' infestation.

less compact, insect

condition, pellets looked

-infestation.

Container in gdod

norm&l, insect infestation

Container in good
condition, pellets loocked

less compact, insect

Container in good

condition, pellets looked

infestation,.

Container in good

less compact,: insect

1o,



Table 2 (Continued)

Code Number Description Visual Changes

9~5m1»I~bCX Formula 5, laminated Container in good condition
paper/plastic bag, depot, { pellets looked less
| cleared site, third compact insec¢t infestation.

- withdrawal, replicate

- number X .

981 ~II-bC, Formula 5,‘in depoty Container in good condition |
¢ Jungle site, third pellets looked less
Vwith&rawal, replicate ' compact, insect infestation.

number X

AN

Only few selected foodrsamples were tested for micro-organisms.
The test made were Aerobic count, Mold nount, Anaerobie tests, and
Coliform testse The results are presentd in Table 3, which follows in

the next page.
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Table 3

Miecrabiological Data

Code Number

‘Description

Aerobic

Count

} Mola

Count:

Anaero
bic.
Test

Colim=.
form ¢
Test. |

]

9-1-1-O-bCX

9-1-1~I-bCy

9-1-1-II—bCX

| Formula 1, laminated

paper/plastic bag,

-comntrol room, third

withdrawal,]feplicate

number X

Formula 1, laminated

paper/plastic bag, in

depot, cleared site,

' third withdrawal,

replicate number X .

 Formula 1, laminated

| paper/plastic bag, in

depot, jungle &ite,

third withdrawal,

replicate number X.

£ 243x10

3.0x10 " |

a

L

1.3x10

 1x10°

10x10

20x10

12




Table 3 (Continued)

Description

Anerobie

Coli~|

Code Number Aerobic | Mold
Count Count Test form
Test
‘ . ‘ b i
9m5—1~0~bCX Formula 5, laminated 8.0x10 1.0x10 - -
paper/plastic bag,
control room, third
‘withdrawal, repiicate
Inumber X.
I L
Gm5mlmI=bC Formula 5, laminated 8.,0x10 " | 80%x10 - -
P x . - .
paper/plastic bag, in
{depot, cleared site,
replicate number X,
. 7 | ’ ‘ m " ’
9~5-~1-—IImbCX Formula 5, laminated 10x10 90x10 - -

paper/plastic bag, in

| depot, jungle site,

third withdrawal,

replicate number X.

13




- Chemical analysis was earried out on the Animal Food samples

to determine food compositione. The results may be’éompared with those

for the previous withdrawals to determine rate of dterioration, Table &

shows the results of the analysis.

Tablefh.

Chemical Analysis

Formula 1 Formula 5>
Control | Depot | Depod Control | Depot | Depod
room Cleared Jungle room Cleared| Jungle
% Hy0 10,59 12,65 | 13.62 10.73 11.8% | 12.41
% Ca 1.42‘v 1.36 | 1.41 4,66 472 | o7l
% P 0,73 0,68 | 0.0 | 1.k | 1.09 1.20
% Free Fatty 3,81 8.L6 "3.81 5478 5436 4,51
foid
| % Fat 315 1.6% 1.03 ho81 2459 2612
% Ash 9.9ok, | 9.67 9475 15.88 15470 | 15.37
% Fiber 6,00 | 5.96 | 6.0k | 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 53.81 | 53kl
 Net Energy | 3100 2900 2900 | 2900 2800 2700
(Kcai/Kg)

14




L Table 5

Meteorclogical Data

vMeteorologicél_data are presented'graphicaliy for the pefiod
August 12,72« September 12,72. The reader is referred to Table 5 of the
Interim Report No. 2 on "Conoentrated Animal Food" for data in the
per_od May 12~ August 12, 1972, Quantities reported are: |

1s Cleared site:- Out of doors:

l.1 Daily rainfall, im zim.
1,2 Daily sunshine duration, in hours.,

le3 Daily mékimum and minimum relative humidity, in pereent.

1ok Daily maximum and minimum temperature, in degrees Fahrenheite.

2, Cleared site:- In the depot:

201 Daily maximum and minimum.relatife humidity in percent.

202 Daily maximum and minimum temperature in degrees Fahrenheit.

3¢ dJungle site:- Out of doors:

3.1 Daily rainfall, in mme
3s2 Daily maximum and minimum relative humidity, in percent,.

3¢3 Daily maximum and minimum temperature, in degrees Fahrenheit.

L, Jungle site:= In the depot:

4,1 Daily maximum and minimum relative "humidity, in perocent.

4,2 Daily maximum and minimum temperature, in degrees Fahrenheit,

15



Daily Rainfall, mm.

30 Daily Rainfall, mm.
T Recorded at Cleared site:- Out of doors
Period July 15-September 12,1972,
60 -
nv
40 1!
T i -
o
20 4 | , | r
— * F m : | H 4 i
DAY ¢ 31 10 20 31 10 20
honth July August September



Daily Sunshine Duration, Hours
Recorded at Cleared site
Period July 15-September 12,1972

15 L

10

Sunshiné Duration, Hours

17

w -
} m 5
\/ a /& MM /i
SIa \J 1/
PR / ! /..a / | .
__m \ | ARV
Vo ,\
|
1
DAY 20 T .
! 31 10 20
MONTH July

September



vPercent Relative Humidity

Cleared site:-~ Out of doprs
(1) Daily Maximum relative humidity, pereent.
(2) Daily Minimum relative humidity, percent

Period July l5~-September 12,1972

100 | ; ‘ ey

901

~J
Wi
)
e et e i _ i,

604 . > .
\ . ' o

,rm /xsfx\\/:// / w m

i , .y N (\J ~ A Y
| | 2 /\/a\\;axz/xs/z\
1 | | | " (2)
154
w | bt ;w -
DAY 20 ‘ 31 10 20 31 10 20 |

MONTH July " August . September



o
F

Daily Temperature,

Cleared site:=- Out of doors

mHv Daily maximum temperature, O
HQC (2) Daily minimum temperature, °F
| Period July 15-September 12, 1972
90 L %
(1) \
@
60+ %
50 1
10 -
! Il i 1 i 4 i
i t + f — ke f
DAY 20 31 10 20 31 10 20
MONTH July

August : v September



idity

Percent Relative Hum

xot

Cleared site:- In the Depot

(1) Daily maximumn relative humidity, percent

(2) Daily minimum relative humidity, percent
Period July 15-September 12,1972

15+
} } $ e 4 i $
! 1 Al T i 2 T
D&Y - 20 31 10 20 31 10 20
MONTH July August September
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Daily Temperature, °p

Cleared sitej; In the Depot

(1) Daily maximum temperature, °F

(2) Daily minimum temperature, _F

Period July 15-September 12, 1972

50 4
50 4+
ko L
WC agor
ot + 3 + t w }
. Day 2C 31 10 20 31 10 20
Month July August September
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Daily Rainfall, mn.

Daily Rainfall, mm.
Recorded at Jungle site
Period July 15-September 12, 1972
80+
6C+
Lo+
204
| 4 Lo 4 i m j } {4 4 } *
LAY 20 31 10 20 31 10 20"
. August September

MONTH .
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Percent Relative Humidity

i
[
O

Jungle site:- Out of doors

(1) Daily maximum relative humidity, percent
(2) Daily minimum relative humidity, percent
Period July 15-September 12, 1972

P

.Nm e /1 /.\ - N /
N

- 60 |

45 1
30 ..
15 4
: | } % H* |
o 20 31 10 20 31 1 20
DAY
MCNTH July  August , September
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Daily Temperature, °p

r

Jungle mH&m”t.o¢w of doors

(1) Daily maximum wm%@mwmwswme Op

(2) Daily minimum temperature, °F

Period July 15~September 12, 1972

100 *

r\.,
O
ie]
4
@]
ﬁ.f(\
LY
3 .
S0+ %
50 4
Lo 4
wo,;m
4 i i i e i &
¥ T ] K i : g i T
DAY v 20 31 10 20 31 Po 20
September

MONTH o July August



Percent Relative Humidity

Jungle site:~ In the Depot
(1) Daily maximum relative humidity, percent
(2) Daily minimum relative humidity, percent
Period July 15¢September 12, 1972
100 L —
_ SN N , N @)
90 4 \/\}\//«\ /\/\/\/ \Ew J
& &
o ©
_Nm % O 7 O
PVAS [ / /\ ¢
J s /\
604 B /\/ BN (2)
T é AV SV
hs 4 -
T B0
15+
& Y L 4 ) i i
.M T ¥ H ¥ . v 1
DuY . 20 31 10 - 20 31 . 10 20
MONTA July August “ September
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Daily Temperature, °F

Jungle site:t- In the Depot ,
(1) Daily naximum &mswmwmwﬁwm.\ow
. (2) Daily minimum wma@mwmagwm. °p
100 Perlod July 15-September 12, 1972
N r ..
0 4 3 &
. £ o
mO e = nM ©
» 3
% D "N, (2)
ﬁNO L o bl . nm
60 T
50 4
Lo 4
30 4.
; . » % : + %
DAY . 20 31 10 20 31 10 20
August September

MONTH July
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DISCUSSION OF RESULTS -

Discussion of Weight Changes.

“Changes in weight since the samples were initially weighad are
mostly of-the same order as they were at the previous,withdrawal,’except
in cases of spillage or removal by vermin. So, it appears that, in
general, the weight of the samples has changed 1ittie since the,iast-
withdrawal and a moisture equilibrium has been reached. The results of

moisture determination (under "Chemical analysis') support this conclusion.

\

Discussion of Visual Observation.

The ébservations repdrted give a picture of progressive deteriora=-
tion, The insect populations are éll higher than at previous withdréwals.
The pellets of samples have cbntinﬁe to disintegrate. Every éémple had
become visibly moldy and, because there was no variation in this respect,
this aspect has escaped comment in the log boock and tables, Samples for
analysis ét each withdrawal were chosen at the timé when the samples were
first receiyed’and named. (This was done to avoid bias in selecting
exposed sémples for enalysis.) The containers of samples destined for

analeis at this withdrawal were all sound when withdrawn. However, mice

nad opened some of the containers withdrawn but not described here.

Discussion of Microbiological Tests.

The populations of varieties of micro-organisms, for which tests

27



were made,'do not appear to have changed substantially since the last
withdrawal, Anaerobic bacteria are still infrequent and not a single

positive celiform bacteria test result has been obtained. The mold count

3

of 107 to 106 colonies per gram probably represent "saturation" measure-

- ment. i.es The conspicuous mold in one gram of sample does, on dispersion

in water and dilution, fall into between lO3 and 106 viable fragments,.

¢

Discussion of Results of Chemical Analysis.

Calcium, Phosphorus and "ash" (involatile constituents) have not
changed perceptiblm., This is as expected as the_total'weighte of the
samples have ehanged by only a few percent.

Contenﬁs of fiber and free fattj acids have alse changed little if
at alls The constancy of the 1atter constituent might either represent
an eQﬁilibriuﬁ between production and cdnsumtien or it might indicate

that free fatty acid is neither being produced nor destroyed.

Fat has dropped substantlally in samples stored in the depots but
not in those stored in the control room. This loss is presumably due to

biological consumption.

There is‘little éppafent ehange in the protein content reported,
waever, the reported figures are expressions of the results of total
nitrogen determlnatlon, not of proteln per se. A large part of the
original protein may have been réconstituted withln the bodies of bacteria,
-mold\and insectse. Also, some of the nitrogen represented by the reported
figures may be present in ndn-proteinoid ferms‘such'as ammonium ion and
urea. The level of carbohjdrete has not changed appreciably. The same

holds for estimated net enérgy.

28



Discussion of Meteorological Observations.

The period'frcm the middle of Augusf until the middle of September
(between the previous withdrawal and the one with which this report is
conuefned) falls'within the wet season at Sakaérat. This year, rainfall
was somewhat below average during this period and the same\ﬁfcbably holds
for the humidity. It may be expedted that the unusual dryness made this
period less severe, in its deteriorative effects on the samples, than it

- would have been in most years.
- CONCLUSION

The following is based mostly on &isual'observation made by
mic:obiologist‘at ASRCT, Wé would not recommend that material_sﬁored
until the third wifhdrawél in the jungle and cleared/site depoté be fed
’to mules. However, at that time, the material stored in the air conditioned

room was probably still safe.

Chemical analysis indicated that the nutritional value (in terms
of cérbohydrate, protein, fat,and net energy) was probably still nearly
as high as when the foodeas received. It was not known how much the
vitamin contents may have béen reduced‘or augmehted by the orgénisms

present.,

Whether the food was or was not safe for consumption, the writers
feel there is a possibility that mules would have refused all of the
material of this withdrawal. Feeding trails would have been useful in

this respect.
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