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FOREWORD

L

The work reported herein is part of a research programme called
"Exposure Testing", or "Study of Material Deterioration". This pro-
gramme is sponsored by the U.S. Advenced Research Projects Agency under
ARPA contract number DAJB 29-70-C~0086-P00003. The establishment of ex-
posure testing facilities and performing the programme by the Applied
Scientific Research Corporation of Thailand is done in cooperation with
Military Research and Developmént Center (MRDC). MRDC acts as the me-
divm in determining thé Royal Thai Armed Services requirements and es-
tablishing test priorities in consonance with the Advanced Research Pro-
jects Agency to develop MRDC R & D management capability. Under this
cooperation, the Royal Thai Government Agencies will supply ASRCT with
test materials along with their test requirements. According to the
priorities, ASRCT will then perform exposure tests on selected materials
within its own capability. This will open a valuable link to. the know-

ledge of material degradation in the South-east Asian Tropics.

The research is being carried out by the Applied Scientific Re-
search Cdrporation of Thailand through its Environmental and Ecological
Research Institute. This is the first report on "combdined combat ra-

tions".



COMDINGD COILNRAT RATINY

* *
By ilaew uzalchawee and Wiilian &. Prewett

SUMMARY

Samples of ccmbined combat rations were supplied to ASRCT by the
Preserved Food Organization for use as test specimens for the Exposure
Testing Programme. They were put on shelves in shelters in a manner in-
tended to simulate storage conditions employed by the irmed Forces, to

determine the shelf 1life under prevailing conditions.

Visual examination of food containers, weighing, and microorganism

tests were conducted before and after expesure.

‘Micrcbiological tests made were total serobic count, mold count, an-
serobic tests, and coliform test. Results of total aerobic count and mold
count weré mostly bositivé but thoée of anaercbic and coliform tests were
negative. There were slight increases in mold count and total serobic

count compared with the tests made on unexpased samples:

Physical examinations of the food containers showed that most, if not
all, of them were bitten through by ants, and may be, by other inseqts or
rodents. In most cases weight increases were observed, only a few speci-

mens showed decrease in welght.,

INTLZODUCTION

By contract with the U.S. Advanced Research Projects Agency (ArP4),
ASRCT has set up Sakaerat Ixperiment Station to serve as test centgé to
back up its laboratory test facilities in Bangkok. Sakaerat Experiment
tation is located at approximately latitude 14° 30' N longitude 101°
5t E.

(O I ¢2]

The exposure testing sites comsist of a cleared site and a jungle
one adjacent to it. The dimensions of the cleared site are 50 x 50
metres while those of the jungle one are 35 x 35 metres. They were
both fenced by the wire-riesh about 2 metres high, with lighting at four
corners. Inside each site a wooden hut with a galvanized iron roof was

built, simulating a field depot, to store test specimens for shelf life

* . § e
Fnvironmental and Ecological Research Institute, ASRCT.
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deternination. Bxposure racks were also erected in both sites for ex~

posure of test specimens. FKacks in the cleared site are constructed

facing south at an angle of 45° to receive high insolation without ac-
cumulating detritus. The ones in the jungle site are erected vertically
to avoid collection of leaves and dirt. In addition to the two sites

mentioned, an air—conditioned building is provided for storage of con-
trol specimens. Through the Military Research and Development Center
(MEDC), the Preserved Food Organization of Thailand has asked ASRCT to
subject their preserved foods to exposure testing. Lists of the test

samples are shown under the "Materials and methods of exposure".

MATERIALS AND METHODS OF EXPCSURE

Three varieties of combined combat rations were supplied by the

Preserved Food Organization, viz.: Combined combat ration #2,#11 &

# 15.

are as follows:

Packages of each variety contain 6 different kinds of food, which

I. Combined combat ration # 2
1. Dehydrated cooked rice (%n@nauu;q)
2. Steaned, salted meat (L%ﬂlauﬂu)
j-. Tamarind and chilly paste '(;i’-'m?nuzmmﬂun)
4, Candied green squash (ﬁht%nau%%u)
5. Dehydrated fish sauce (ﬁ“ﬁﬁmm)
6. Chilly powder (W?ﬂﬂu)
II. Conmbined combat ration # 11
1. Dehydrated, cooked rice (;ﬁﬁﬁpﬂUH;Q)
9. Tamarind and chilly paste minuzauden)
3. Fine-gshredded, dried pork _(ME%UQQ)
4, Dried banana (n;.mmn)
5. Dehydrated fish sauce (;hﬁmuq)
6. Chilly powder (w?m]u)



ITI. Coubiped combat ration 4 15
1. Dehydrated, cooked rice (;ﬁﬁﬁﬂﬂﬂuéﬁ)
2. Sour vegetadble scup (unq;uﬁh)
3. Shriamp powder (aﬂﬁu)
4. Candied green squash (ﬁht%uau%éu)
5. Dehydrated fish sauce (aﬁﬂaﬁwq)
6. Chilly powder (w?nﬁu)

The food items are packed separately in packages made from various
naterials as shown in Table 2, The combinations of six food items are

contained in plasgtic bags.

METHOD OF BXPOSURE

Individual tags of the rations were labelled according to site of
exposure, shelf level, withdrawal date, and replicate number. They were
then weighed before being put in cardboard hoxes for exposure. The
boxed samples were placed on shelves in the depots at the cleared site,
jungle site, and in the air-conditioned room. This constitutes the
conditions of exposure in sinulation of the storage conditiocns used by
the Armed Forces. A hygrothermograph for recording on the spot hunidity

and temperature is fitted inside each depot.

METHOD OF TESTS AND RESULTS

Preserved foods for use as test specimens were supplied by the Pre-
served Food Organization. The category under discussion. is described

as "Combined combat ration". The tests performed on these rations were:

1) Observation of visible changes,
2) Determination of weight changes,

3) Observation and determination of nicrobiological growth.

Visual observations were made in order to check for physical de-
fects of food containers. This was done before and after exposure.
Only test items believed to have been initially packed in sound con=-

tainers were exposed. They were re-—examined at the end of the exposure

Y5
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period to assess defects of containers that nmight have been caused
‘during the exposure pericd through attack by insects and rodents, or in
the course of delivery to and frow the exposure gite. The defects in
containers, once occurred, could be expected to admit microorganisms
into the rations, and thereby lead to changes in the rations' proper~

ties.

Every test item was labelled and weighed before exposure. They
were weighed again after exposure to deternine weight changes. Physical
conditions of food containersg and weight changes together provide one

neans to evaluate the course of deterioration of preserved foods.

Micerobiclegical growth test is a direct means to check if the food
is contaminated by nicroorganisms. The tests included aerobic count and
nold count which show the density of population of aerobkic bacteria and
mold in the test samples. Jualitative tests for anaercbic and coliform

bacteria were also made. Results of tests are as follows.

(91
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Original Final -

Code number Description weight (@) weight (g) qPLEht Ch?nge

(26 fug. 713 (7 Dec. 71) change (%
5-2.2(2)-IUaA1  Combined combat ration i# 2 302.80 302,70 - 0,10 -~ 0.03
Ivakz " 305,00 306.20 + 120 4 0.%39
ilUaA3 " 311,84 314,19 + 2,35 4+ 0,75
TUakk 5 323.25 323,11 - 0.4 - 0,04
5-2-2(2)-ILaA+ Combined combat ration # 2 325,20 326,31 + .11+ C.3b
ILaA2 o 302.31 303,49 + 1,18+ 0.39
ILei? " 305,62 305.95 + 0.33  + 0.10
ILaAb " 308.90 341,67 + 2,77+ 0.87
5-2-2(2)-ITUsA1 Combined combat retion # 2 298. 43 302.40 « h,06 4 1.36
| {Ivai2 4 331,40 354,80 + 3.0+ 1.02
TIUaA? d 309,50 312,45 + 2,95  + 0.95
ITUapk " 303,70 - 306,47 + 2,77 + 0.91
5-2-2(2)-IILaA41 Combined combet ration # 2 328.10 352,58 + bJbs 4 1,36
IILaAR ” 312.78 %11,92 ~ 0.86 - 0,27
IILak% J 220.60 321,46 + 0.86 4+ 0,26
IILaab " 296.15 292.64 - 4,51 - 1,52
5-2-2(2)-aa1 Combined combat ration # 2 308,50 310, 30 + 1.80 + 0,58
ahz W 303,90 305.90 + 2,00 4+ 0,66
ah3 i 297.35 299.68 + 2,33+ 0,78
ahk " 316.95 316,00 - 0,95 =~ 0.29
5-2-2(11)~IUai1 Combined combat rationi% 11 303,15 303.99 + 0.84 + 0.27
IUeh2 " 316.85 217,00 + 0.15  + 0.05
IUaA3 " 306,00 308,15 + 2415 4+ 0,70
TUahb " 345,85 218.19 + 2,34+ 0,73
5-2-2(11)-ILaA1 Combined combat rationjf A% 303,12 205,03 + 1,91  + 0,63
ILaAZ " 314,47 315,45 + 0,98 4+ 0.31
ILah3 " 336,50 332,70 - 3.80 = 1,13
ILaik " 310.25 312,10 + .85 4+ 0.59
5-2-2(11)=-IIU241 Combined combat ration# 11 292.85 293%.99 + %414 4+ 0,38
ITUak2 " 309.90 312,40 + 2,50 + 0.8%
TIUak? " 210,70 3141, 14 + 0,45 4+ 0,14
TIUaAL - 319.10 317.89 - 1,21 = 0,37

[



TABLE 1. continued.

. .. O?iginal ?inal Weight Change
Code number Description weight (g) weight (g)
(26 aug. 71) (7 Dec. 71) °penge (X

5-2-2(11)=-IILai41 Combined combat ration i 14 312,85 315,95 + 3,10 + 0.99
IILaA2 " 307.50 340,42 + 2,92 + 0,95

ITLai? " 277.23 277.64 + 0,41 + 0,44

IILakk " 300.40 302.02 + 1.62 + 0,54
5.2-2(11)-aA1 Combined combat ration # 11 298,10 297.03 - 1,07 -~ 0,36
ah2 n 318,82 300,24 + 3,42 4+ 1,07

ah3 " 314,80 315,20 + 0,40 + 0.3

akil " 303,35 304,31 + 0,96 + 0,32
5m2-2(15)=TU0sA1 Combined combat ration # 15 313,30 315, 14 + 1,84 + 0,58
IUaA2 » 307,46 309,90 + 2,44 4+ 0,79

IUass " 300.05 301,90 + 1,85 + 0.62

IUasb " 325,34 225.81 + 0.77 + 0,23
S5m2-2(15)=ILai1 Combined combat ration # 15 307456 7 310.68 + 3,12 + 4,01
ILaA2 v 308. 50 211,33 + 2,83 + 0.91

ILan? " 314,62 316.68 + 2,06 + 0,65

ILaik w 305.50 307.17 + 1,67 + 0,54
5-2-2(15)-IIUaA1 Combined combat ration # 15 320,45 323,17 + 2,72 + 0.85
ITUaA2 " 332,72 335,90 + 3,18 + 0.95

IIUsA3 " 309.05 310.69 + 1.64 + 0,53

TITUakk " 294,89 297,10 + 2,21 + 0475
5-2-2(15)=ITLaA1 Combined combat ration i+ oAas 296,18 297,70 + 3,52 + 1.18
TILaA2 " 303.38 305. 50 + 3,52 + 1,18

IILaa3 " 321,91 325.09 + 2,12 + 0,69

IILaik n 302,92 304,78 + 3.18 + 0.98
5-2-2(15)-ai" Combined combat ration # 15~ 287.25 287.27 + 0,02 + 0.01
ah2 A 314,94 315.29 + 0,35 + 0,11

ai3 " 324,10 324,00 - 0,10 - 0.03

ahk " 290.93 292.85 + 1,92 + 0.66




yrrrnna (Refore exposure)

TABLE 2. VISULL 2

Code Deserintion Type 9f Type of Defect of
number T moterial packaging package
5-2-2(2)-=1 Combined combat ration combat ration sealed plastic bag ant attacked
# 2, replicate 4
Dehydra {, cooked rice food sealed paper bag -
Taparind-chilly paste food soaled aluminium foil -
suned, Snltel mest food it -
Candied greern sguash dessert W bleck mold visible
Dehydrated fish sauce . seasoning " -
seasoning " -
5-2-2(2)~2 ration combat ration sesled plastic bag ant attacked
Dehydratad, cooked rice food sealed paper bag -
Tamarind-chilly paste food scaled aluminium foil -
Steamed, saltsd meat food i -
Candied presn sguash dessert & -
Dehydrated fish sauce seasoning " -
Chilly powder seasoning : -
5—2;2(2)-3 Combined cembrt ration combat ration sealed plastic bag -
“# 2, replicate 3
"Dehydrated, cooked rice food sealed paper bag -
Tamarind-chilly paste food sealed aluminiua foil -
Steamed, saltad mest food * -
Candied gréer squash dessert " black mold visible
sehycdrated fish sauce seasoning " -
Chilly powder sensoning i -
5-2-2(2)-4 Combined combat ration combat retion sealed plastic bag -

# 2, repliéate 4

Dehydrated, cooked rice food scaled paper bag -
Tamnrind-chilly pastc food sealed sluminium foil -
Steamed, salted meat food o -
Candied green squash dessert e -
Dehydrated fish sauce seasoning " -
-Chilly powder seasoning K -

I



TABLE 2.

continuct .,

Code
number

Type of

Description .
P material

Type of
packaging

Defect of
package

5=2-2(11)="1

5-2-2(11)=2

5-2-2(11)-3

S5=2-2(11)-4

Combined combat ration combat ration

# 14, replicate 1

Dehydrated, cooked rice food
Tamarind-chilly paste food
Fine shredded, dried pork food
Dried banane dessert
Dehydrated fish sauce seasoning
Chilly powder seasoning

Combined combat ration combat ration

# 11, replicate 2

Dehydrated, cooked rice food
Tamparind-chilly paste food
Finc shredded, dried perk food
Dried banana dessert
Dehydrated fish sauce seasoning
Chilly powder seasoning

Combined combat ration combat ‘ration

# 11, replicste 3

Dehydrated, cooked rice food
Tamarind~chilly paste food
Fine shredded, dried pork food
Dried banans dessert
Dehydrated fish sauce seasoning
Chilly powder seasoning

gombined combat ration combat ration

# 11, replicate b

Dehydrasted, cooked rice food
Tamarind-chilly paste food
Fine shredded, dried pork food
Dried banana dessert
Dehydrated fish sauce seasoning
Chilly powder seasoning

9D

sealed plastic bag

sealed paper bag

sealed eluminium foil

sealed plastic bag

sealed paper bag

sezsled aluminium foil

A

seazled plastic bag

sealed paper bag
sealed eluminium foil

o

sealed plastic bag

sealed paper bag

sealed aluminium foil

L)

"



TABLE 2. continued.

Code
number

5w2e-2(15)-1

5=2=2(15)-2

Description

Combirnad combat ration
i 15, replicate

Dehydrated, cooked rice

scur vegetable soup

Shrimp powder

Cardied gresn squash

Dehydrated Cish sauce

Chilly powder

Combired combat ration
# 15, replicate 2
Denydrataed, cooked rice
Sour vegetoble soup
Shrimp powder

Candied green squash

Dehydrated fish sauce

Chilly powder

Type of Type of Defect of
moterial packaging package
combat ration sealed plastic bag broken bag

food
food
food
dessert
seasoning

seasoning

combat ration

food
food
food
dessert
. SeasSoning

seasoning

sealed

sealed

sealad

sealed

scalaoed

paper bag

aluminium foil

plestic bag

paper bag

aluminium foil

broken bag




TABLE 2 a. VISUAL 0BSSRVATICN .
(After exposure, st withdrawsl)
L £ Type of ¢
Code pescription Type © ypn C Defect of
number material packeging package

5-2-2(2)-aA"

5=2-2(2)=aA2

5-2-2(2)~a4%

5-2-2(2)-ahk

QOmbined combat ration
it 2, in air-conditioned
room, replicate 1

Dehydratcs, cooked rice

Steamed, salted meat
Temarind-chilly paste
Candied green squash
Dehydrated fish sauce
Chilly powder

Combined combat ration

# 2, in zir-conditioned
room, replicste 2
Dehydrated, cooked rice
Steaned, salted mect
mamarind-chilly paste
Candicd green squash
Dehydrated fish stuce

Chilly powder

Combined combut retion
7 2, in air-conditioned
room, replicate 3
pehydrated, cooked rice
Stermed, selted meat
Tamarind-chilly paste
Condied green squash
Dehydrated fish sauce

Chilly powder

Combined combat ration
i¥2, in air-conditioned
room, replicate &

Dehydrated, cooked rice
Steamed, salted meat
Tamarind-chilly paste
Candied green squash

Dehydrated fish sauce

Chilly powder

combat ration

food
food
food
dessert
seasoning

seasoning

combzt ratien

food
food
food
dessert
seasoning

seasoning

combst ration

food
food
food
dessert
seasoning

seasoning

combat ration

food
food
food
dessert
seasoning

sensoning

sealed plastic bag

sealed paper bag
sealed aluminium foil
"
it

it

sealed plastic bag

sealed paper bag

sealed sluminium foil

L1
[
"

"

sealed plastic bag

sealed paper bag

sealed aluminium foil

"

sealed plastic bag

sealed paper bag

sealed aluminium foil

L\



TABLE 2 2, continucd,

Code
number

Tyvoe cf

vescription .
b material

S5u2-2(2)=TUai"

5-2-2(2)~IirA2

5-2-2(2)-1Uaa3

5-2-2(2)-IUaAk

Conbined combet ration combat ration
i

i 2, in depot, cleared
@, upper shelf,

replicote

Dehydrated, cooked rice food
Steamed, salted meat food
Taparind-chilly paste f'ood
Candied green squash dessert
Dehydrated fish sauce seasoning

Chilly powder seasoning

Combined comket rotion combat ration

i 2, 1n depot, cleared
site, upper shelf,

replicote 2

Dehydrzted, ccoked rice food
Stesned, s2lted mest food

i rind-chilly paste foogd
Cocndied green squash dessert
Dehydraoted Fish sauce sersoning
Thilly powder scasoning

Combined combat ration combst ration

i
o

2, in depot, cleared
cit

e, upper shelf,
]

replicate 3

Dehydrated, cooked rice food
Steamed, salted meat food
Tamarind-chilly paste food
Candied green squash dessert
Dehydrated fish sauce seasoning
Chiliy gowder seasoning

Combined combat ration combat raticn

# 2, in depot, cleared
te, upper shelf,

9
replicate 4

Dehydrated, cooked rice food
Stenmed, srlted meat focd
Tat paste food
Tundied green squash dessert
fish sauce sessoning
Chiily powder seasoning

Defect of

Type of
packaging package
sealad plastic bag -
sealed paper bag -
sealed aluminium foil -
tr -
@ -
sealed plastic bag -
sealed paper bag -
senaled sluminium foil -
ir -—
8 -
i -
sealed plastic bag -
sesaled paper bag -
sealed aluminium foil -
" -
" -
o -
1] -
sealed plastic bag -
sealed paper bag -
sealed aluminium foll -
A1) v
¢ —
" -



Code
nunber

Pescription

Type of
material

Type of
packaging

Defect of
package

5-2-2(2)~ILat"

5-2-2(2)~ILaa2

5-2~-2(2)~ILaA3

5-2-2(2)-ILask

qubined combat ration
72, in depot, clesnred
site, lower shelf,
replicate 1

Dehydratad, cooked rice
Steamed, salted meat
Tamarind-chilly paste
Condied green squash
Dehydrated fish sauce

Chilly powder

qubincd cembat ration
r 2, in depot, cleared
site, lower shelf,
replicate 2

Dehydrated, cooked rice
Steamcd, salted ment

Tomarind-chilly paste

Q

dndied green squash .
Dehydrated fish sauce:

Chilly powder

gfmbined combat ration
7 2, in depot, clenred
site, lower shelf,
replicate 3

Dehydraoted, cooked rice .

Steamed, salted meat
Tamarind-chilly paste
Czndizd green squash
Dehydrated fish sauce

Chilly powder

Combincd combat ration
JL .

7 2, in depot, cleared
site, lower shelf,

Teplicate 4

Dehydrated, cooked rice
Steamed, salted meat
Temarind-chilly paste
Candied zreen squash
Denydrsted fish sauce

Chilly powder

combat ration

food
food
food
dessert
seasoning

seasoning

combat ration

food
food
food
dessert.
sensoning

seasoning

combat raticn

food
food
food
dessert
seasoning

seasoning

combat ratien

food
food
food
dessert
sensoning

seasoning

sealed plastic bag

sealed paper beg

sealed aluminium foil

i
"
B

ot

sealed plastic bag

sealed paper bag

sealed aluminium foil

sealed plastic ba

sealed phaper:bag

sealed aluminium foil

sealed plastic bag

sezled paper bag

sealed aluminium foil



TABLE 2 a. continusd.

Code L. Type of Type of Defect of
. Dascrintion X ;
number ; mataerial packaging package
S5-2-2(2)-IT0ai1 Combined combzt ration combat ration sealed plastic bag -
it . .
#:2, wn depot, Jungle
sitc, upper shelf,
repliczte 4
Dehvdrated, cooked rice food sealed paper bag -
Steamed, salted meat food sealed aluminium foil -
Tamarind-cnilly paste food it leakage
Candied green squash dessert W -
Dehydroted fish sauce sezsoning & -
5-2-2(2)-TIVa4a2 Combined combat ration combat ration sealed plastic bag -
1} . .
# 2, in devct, Jungle
site, unper shelf,
replicate 2
Dehydrated, cooked rice food sealed paper bag -
Steomed, salted ment food sealed aluminium foil -
Temarind-chilly pzste food " -
graeen squash dessert « -
Dehydre fish sauce sersoning i -
Chill iar scusoning " -
S=2=2(2)-IILalt" Cpmbinoﬁ combat ration  combat ration  sealed plastic bag -
i 2, in depot, Jjungle
site, lower shelf,
raplicate 7
Dehydrated, cooked rice feood sealed paper bag -
Steamed, salted meat food sealed aluminium foil -
Tamarind-chilly paste food 5 -
Candied green squash dessert " -
Dehydrated fish sauce seasoning " -
Chilly powder seasoning " -
5-2-2(2)-IILaA2 Combined combat ration combat ration sealed plastic bag -
i - -
if 2, in depot,. Jungle
site, lower shelf,
replicate 1
Dehydrated, cooked rice food sealed paper bag -
Steamed, salted meat foaod sealed aluminium foil -
Tamarind-chilly paste food " -
Candied green squash dessert " -
-Dehydrated fish sauce seasoning " -
Chiliy powder seasoning " -

IR2



Code
number

Description

Type of
material

Type of
packaging

Defect of
package

5-2-2(2)=I10aA3

S5=2-2(2)~TIUahhk

5-2-2(2)~IILaA3

5-2-2(2)-TILaAlL

Combined combat ration
¥ 2, in depot, jungle
site, upper shelf,
replicate 3

Dehydrated, cooked rice
Steamed, salted meat
Tamerind-chilly paste
Candied green squash
Nehvdrated fish sauce

Chilly powder

Combired combat ration
/ . .

# 2, in depot, Jungle
site, upper shelf,
replicate kb
Dehydrated, cooked rice
Steaned, salted meat
Tanarind-chilly paste
Candied green squash
Dehydrated fish sauce

Chilly powder

Combined combat ration
# 2, in depot, Jungle
site, lower shelf,
replicate 3

Dehydrated, cooked rice
Steamed, salted mest
Tamarind-chilly paste
Candied green squash
Dehydrated fish sauce

Chilly powder

Combined combat ration
2, in depot, jungle
site, lower shelf,
replicate 4
Dehydrated, cooked rice
Steemed, salted meot
Tamarind-chilly paste
Candied green squash
Dehydrated fish sauce

Chilly powder

ot

Lt

combet ration

food
food
food
dessert
seasoning

seasoning

combat ration

food
food
food
dessert
seasoning

seasoning

combat ration

food
food
dessert
dessert
seasoning

seasoning

combat ration

food
food
food
dessert
seasoning

seasoning

sealed plastic bag

sealed paper bag

sealed aluminium foil

sealed plastic bag

sgaled paper bag
sealed aluminium foil
"
i
A 1Y

hl

sealed plastic bag

. sealed paper bag

sealed aluminium foil

L

sealed plastic bag

sealed paper bag

sealed aluminium foil



TABLE 2 a. continued.

Code - s Type of Type ©
nunber Pescription mgserial pagizgiig Dgiiﬁzg:f
—a -
5=2~2{11)~a4" Combined combat ration combat ration senled plastic bag -
# 41, in air-conditioned
room, replicate 1
Dehydrated, cooked rice food sealed pa -
Tamarind-chilly paste food B broken pack
Fine shredded, dried pork food " -
Pried bananz dessert i -
Dehydrated fish sauce seasoning w -
Chilly powder seasoning i -
5-2-2(11)-842 Combinel combat ration combat ration sealed plastic bag -
if 11, in air-conditioned
rocm, replicete 2
mrhylroted, cocked rice food szaled paper bag -
food sealed zluminium foil -
food " -
dessert " -
seascning W -
secasuning " -
5-2-2( 1)~k 1 combtt ration combat ration ssalad plastic bag -
~conditioned
fool sealed paper bag -
Tamariod-~chilly paste food sealed aluminium foil -
Fine shred dried pork food i broken pack
Dri=ad banana dessert " -
Dehydrated fish sauce seasoning b -
Chilly powder seasoning * -
Combired combat ration combat ration sealed plastic bag -
# 11, in air-conditioned
room, raeplicate 4
Dehydrated, cooked rice food sealed paper bag -
Tamarird-chilly paste food sealed aluminium foil -
Fine shredded, dried pork food W -
Dried banana dessert o -
Dehyirated fish sauce seasoning " -

Chilly »owder seasoning " -




Type of

Code - . L. Type cf Defect of
Description . .
number material paeckaging package
5-2-2(11)=Tlai" Combired combat ration  combat ration sealed plastic bag -

5«-2=-2(11)-TlaA2

5«2-2(11)~IUahA3

5e2=2(11)=TlUadl

11, in depot, cleared
site, upper shelf,
replicate 1

Dehyrdrated, cooked rice food
Tamarind.chilly paste food
Fine shredded, dried pork food
Dried banana dessert
Dehydrated fish sauce seasoning
Chilly powder seasoning

Combined combat ration conbat ration
# 11, in depot, cleared
site, upper shelf,

replicate 2

.

Dehydrated, cooked rice food
Tamarind-chilly paste food
_Fine shredded, dried pork food
Dried banzna dessert

Dehydrated fish sauce seasoning

Chilly pewder seasoning
Combined combat retion combat retion
# 11, in depot, cleared

site, upper shelf,

replicate 3

Dzhydreted cooked rice food
Tamarind-chilly paste food
Fine shredded, dried pork food
Dried banana dessert
Dehydrated fish sauce seasoning
Chilly powder seasoning

Combined combat ration combat ration
/ .

# 11, in depot, cleared

site, upper shelf,

replicate 4

Dehydrated, cooked rice food
Pasiarind~chilly paste food
Fine shredded, dried pork food
Dricd banana dessert
Dehydrated fish sauce seasoning

Chilly powder scasoening

sealed paper bag

sealed aluminium foil

sealed plastic bag

sealed paper bag
sealed aluminium foil

"

A

sealed plastic bag

sealed paper bag

sealed aluminium foil

o

sealed plastic bag

sealed paper bag

sealed cluminium foil

broken pack

ant attacked

ant attacked



T e s .
Tebun £ %o

Code
numoer

5-2-2{11)~IL.2A"

5-2-2(11)~1LaA2

S5=2-2(11)-ILaA>

5=2-2(11)=ILaik

. Type of Type of Defect of
Tesceription .. - =
o o ! ;,erlal packuging package
Comtined cnmbat rotion conbat ratlon scaled plastic bog -
A . : )
1, 1n depot, cleared
site, ilower shelf,
licate 7
Dehydrated, cooked rice food sezled paper bayg -
Tamarind-chilly paste food sczaled aluminium foil -
Fine shredded, <ried pork food @ -
Dricd banana dessert @ -
Dehyirated fish sauce sessoning 5 -
Chilly powdcer seasoning -
Cembined combzt ration combazt ration sealed plastic bag -
I . .
7 s in depot, clearwid
site, lower shelf,
replicote 7
Dehydrsted, cookéd rice food sealed paper bag -
Tenarind-chnilly paste food seeled aluminium foil -
Fine shrodded, dried pork food i -
nried dessert " -
Dohydrated fish sauce seAasoning i -
11ly powder seasoning " -
Combined combat ration combat ration sealed plastic bag -
) )
# 11, in depot, clearecd
site, lower shelf,
replicote 3
Dehydrated, cooked rice food sealed paper bag -
Tamarind=chilly paste food sealad aluminium foll -
Fine shredded, dried pork food " -
dessert ¥ -
Dehydrrted fish sauce seasoning i -
Chiily powdler sensoning " -
Combined ccmbat ration combat ration sealed plastic beg -
;
7 11y 1n depot, cleared
site, lower shelf,
replicste 4
Dehvdrated, ccoked rice foed sealed paper bag -~
amarind-chilly paste food sealed aluminium foil -
Ffine shredded, dricd pork food A -
Dried poanan: Aassert " -
oo Plsh stuce seasoning w -
samsoning W -

fomct



TABLE 2 &. continued.
Code hescription Typg ?f Type ?f Defect of
number material packaging package

5-2=2(11)=IIUaA"

5~2-2(11)=-IT0ak2

5-2-2(11)=-IIUaA3

5=2-2(11)=I1Uadl

Combined combet ration
# 11, in depot, Jjungle
site, upper shelf,
renlicate 1

Dehydrated cocked rice
Tamarind-chilly paste
Fine shredded, dried pork
Dried banana
Dehydrated fish sauce

Chilly powder

Combined combat ration
# 11, in depot, Jjungle
site, upper shelf,
replicate 2

Dehydrated, cooked rice
Tamerind-chilly paste
Fine shredded, dried pork
Dried bhanana

Dehydrated fish scuce

Chilly powder

Combined combat ration
# 11, in depot, Jungle
site, upper shelf,
replicate 3

Dehydrated, cooked rice
Tamarind-chilly paste
Fine shredded, dried pork
Dried banana

Dehydrated fish sauce

Chilly powder

Combined combat ration
#44, in depot, jungle
site, upper shelf,
replicate &4

Dehydrated, cooked rice

Tamarind-chilly paste ,

FPine shredded, dried pork
Dried banana
Dehydrated ficsh sauce

Zhilly powder

[
0

combat ration

food
food
food
dessert
seasoning

seasoning

combat ration

food
food
food
dessert
seasoning

seasoning

combat ration

food
food
food
dessert
seasoning

seasoning

combat ration

food
food
food
dessert
seasoning

seasoning

secled plastic beg

sealed paper bag

sealed aluminium foil

"
"
"

sealed plastic bag

sealed paper bag

sealed aluminium foil

sealed plastic bag

sealed paper bag

sealed aluminium foil

sealed plastic bag

sealed paper bag
sealed aluminium foil
4
hl

A



TABLE 2

28

el
Lode

number

5=2-2(11)~IILai"

5-2-2(11)=~ITLat2

5=2-2(11)~IILaA%

5=2-2(11)-ITILaAk

continued.

oription Type of Type of Defect o
eTEREL material packaging package
Combined combat ration combat ration sealed plastic bag -
# 11, in depot, Jungle
site, lower shelf,
i 1
, cookad rice food sealed paper bag -
reérind-chilly paste food sealed aluminium foil -
shrodded, dried pork food B -
Nriec banana dessert w -
seasoning w -
seasoning * -
: o cumbat ration combat ration sealed plastic bag -
# 71, in depot, jungle
site, lower shelf,
replicate 2
Dehydrated, cooked rice focd sealed paper ovag -
Tamarind-chilly paste food sealed aluminium foil -
fine shredded, dried pork food it -
canana dessert R -
irated fish sauce seasoning " -
Chill: powdar seasoning st ' -
ombrred combat ration combat ration sealed plastic bvag -
f 1%, in depot, Jungle
5itc, lewer shelf,
T icat: E
Dchydrated, cocked rice food sealed paper bag -
Tamer ~chilly paste food sealed aluminium foil -
ded, dried pork food o -
Dricd banana dessert s -
Dekydrated fish sauce seasoning " -
Snilly powder seasoning " -
Combined combat ration combat ration sealed plastic bag -
# 11, i depot, jungle
; lower shelf,
cate L
:d, cooked ricc food scaled paper bag -
Temarinu-chilly peste food aled aluminium foil -
shredded, dricd pork food -
Dried banane dessert @ -
ated fish ssuce seasoning " -
powder scasoning i -

20

f



TABLE 2 . co

e,

Code c Type of Type of Defect of
Lescription . . )
number material puckaging package
5~2-2(15)=aA" Combined combat ration combat ration sealed plastic bag -
i 15, in air-conditioned
room, replicate 1
Dehydrated, cooked rice food sealed paper bag -
Sour vegztable soup food sealed aluminium foil -
Shrimp powder food " ant attacked
Candied green squash dessert " -
Lenydrated f'ish sauce seasoning i -
Chilly powder seasoning " -
5=2-2(15)~ahA2 gpmbined combat ration combat ration sealed plastic bag -

5=2-2(15)=ai3

5-2-2(15)=aak

it 15, in air-conditioned
room, replicate 2

Dehydrated, cooked rice
Sour vegetable soup
Shrinp powder

Candied green squash
Nehydrated fish sauce

Chilly powder

Combined ccmbat ration
oL . ..
i3y 1n slreconditioned
room, replicate 3

Dehydrated, cooked rice
Sour vegetable soup
Shrimp powder

Candied green squash
Dehydrated fish sauce

Chilly powder

Combined combat ration
i 15, in air-conditioned
roon, replicete 4

Dehydrated cooked rice
Sour vegutable soup
Shricp powder

Candied green squash
Duhydrated fish sauce

i

Chiily powder

food
food
food
dessert
seasoning

seasoning

combat ration

food
food
food
dessert
seasoning

seasoning

combat ration

food
food
food
dessert
seasoning

seasoning

21

sealed paper bag

sealed aluminium foil

sealed plastic bzg

sealed paper bag

sealed aluminium foil

"
1
o

A4

sealed plastic bag

sealed paper bag

sealed aluminium foil



TABLE 2 a. continuead

Deseription Type of Type of Defect of

number terisl packaging package
5-2-2(15)~TUak" Cpmbined combat ration combat ration ss=aled plastic bag -
LA
715, in depot, cleared
site, upper shelf,
reglicate 1
Dehydrated, cooked rice food sealed paper bag -
Sour vegotable soup food scaled aluminium foil -
Shricg powder food ” -
Candied zreen squash dessert i -
fishk saucc seasoning * -~
nowder seasoning " -
5-2-2(15)~Iasz Combired corbet raticn combit ration sezled plastic bag -
#15, in cepot, eleared
site, upper shelf,
replicete 2
Dehydrated, cooked rice food seelaed paper beag -
food sealed aluminium foil -
food W -
Candied gr Gessert B -
Dehydrated seasonlng " -
Chiliy powder seasoning e -
5-2-2(45)-IUak3 Combined combat ration combat ration scaled plastic bag -
i . .
F 15, 1n pot, cleared
site, up.or shelf,
replicatc
Dehydrsted,; cooked rice food sealed paper bag -
Sour vegetsble soup food sealed aluminium foil -
Shriwp poewder food @ -
Czndied green squash dessert " -
yirated fish sauce seasoning " ~
Chilly powder seasoning " -
5-2.2(15)-IUaArk Combined cembat retion combat ration' sealed plastic bag -
#45, in depot, cleared
site, upper shelf,
repiicate &
cooked rice food sealed paper bag -
soup food sealed aluminium foil -
fcod " -
squash dessert B -
! fish sauce Seasoning i -
fnilly jer seasoning i -




TABLE 2 a.

continued.

Code
number

Typa of

Description .
g P material

Type of
packaging

Defect of

5-2-2(15)-ILaA"

522-2(15)=ILaA2

5-2-2(15)~ILaA3

5-2-2(15)~-ILaAk

irned combet ration
15, in depot, clearcd
site, lower shelf,
replicate 1

Dehydreted, cooked rice food
Sour vagetable soup foed
Shriwp powder food
Candicd green squash dessert
Dehydrated fish sauce seasoning
Chilly powder seasoning

Combined combat ration
# 15, in depot, clezred
sits, lower shelf,
replicate 2

Dahydrated, cockad rice focd
Sour vegetzble soup food
Shrimp powder food
Candied green sguash dessert
Dehydreted fish sauce seascning
Chilly powder scasoning

Cembined combat ration
# 15, in depot, cleared
site, lower shelf,
replicate 3

Dehydrated, cooked rice food
Sour vegetable soup food
Shrimp powder food
Candied green squash dessert
Dehydarated fish sauce seasoning
~hilly pcwder seasoning

Combined combat ration
# 15, in depot, cleared
site, lower shelf,
replicate &

Dehydrated cooked rice food
Sour vegetable soup food
Shpimp powder food
Candigd green squash dessert
Dehyirated fish sauce seasoning
Chillw powder seasoning

combat ration

combat ration

combat ration

combat ration

sealed plastic bag

sealed paper bag

segled aluminium foil

sealed plastic bag

sealed paper bag

senled aluminium foil

sealed plastic bag

sealed paper bag

sealed aluminium foil

sealed plastic bag

senled paper bag

sealed aluminium foil

"

package



TABLE 2 a. contint

Code L. of Typa of Defect of
esceription . ye .
number naterial peckaging package
5-2~2(15)~ITtinrA “orbined combst raticn coumbat retinn sesled plastic bug -
# %, in depot, jungle
site, upper shelf,
repiicote 4
Dehydrated, co-ked rice food sealed paper bag -
Sour etable soup food sealed aluminium foil -
owder ood “ ant attacked
green squash dessert w -
2 fish sauce seasoning @ -
L1ly powder sensoning -
5-2-2(15)=1IU#42 Conbined combat ration combat ration  senlad plestic bs -
15, in depot, jungle
site, upper shelf,
reviicate 2
iydretod, cocked rice food sealed paper bayg -
i vegeteble soup food sealed aluminium foil -
Shrimp powder food “ -
Zreen squash dessert -
fish sauce szasoning ” -
cowder Seasoning ® -
S5m2=2(15)~ITUa i3 QCmbjned combat ratinn combat ravion senled plastic bag -
;
# 1%, in depot, Jungle
site, upper shelf,
replicete 3
Dehydreted, cooked rice food sealed paper bog -
Sour vegetable soup food sealed a2luminium foil -
Shrimp powder Food o -
Candied green squash dessert " -
Dehydrated fish sauce seasoning » -
Chilly powder seasoning B -
5-2-2(15)=ITUarh  Combired combat ration  c~mbat ration sealed plastic bag -
15, in depot, jungle
site, upper shelf,
replicete 4
Dehydrated, cooked rice food sealed paper bag -
Sour vepetable soup food senled aluninium foil -
sowder food B -
groen squssh dessert w -
2d fish szuce seasoning i# -

sensoning

B
&



TABLE 2 a. continued.

COJA . - =3 »
de Description Type ?f TyPe ?f Deflect of
number ) material pacKaging package
5=2-2(15)~IILaA" Combined combat ration  combat ration sealed plastic bag -
77 15, in depot, jungle
site, lowcr shelf,
replicate 1
Dehydrated, cooked rice food sealed paper bag -
Sour vegetable soup foed sealed aluminium foil -
Shrimp powder food " -
Candied green squash dessert " -
Dehydrated fish sauce seasoning " -
Thilly powder seasoning " -
5-2-2(15)~IILaa2 gombined combat retion  combat ration sealed plastic bag -

5~2-2(15)~IILa43

5~2-2(15)-IILaik

15, in depot, jungle
site, lower shelf,
replicate 2

Behydrated, co k rice
Sour vegetable soup
Shrinp powder

Candied green squeash
Dehydrated fish sauce

Chilly powder

Cembined combst ration
i+ 12, in depot, Jjungle
site, lower shelf,
replicate 3

Dehydrated, cooked rice
Sour vegetable soup
Shrimp powder

Candied green squash
Dehydrated fish sauce

Chilly powder

Combined combat ration
# 15, in depot, jungle
site, lower shelf,
replicate &

Dehydratcd, cocked rice
Sour vegeatable soup
Shrimp powder

Candied greoen squash
Dehydrated fish sauce

Chilly powder

food
food
fooad
dessert
scasoning

seasoning

comiat ration

food .

food

food
dessert
seasoning

seasoning

combat ration

food
food
foéd
dessert
scasoning

seasoning

sealed paper bag

seeled aluminium foil

114
i}

A

sealed plastic bag

sealed paper bag

sealed aluminium foil

"
"
"

i

sezaled plastic bag

sealed paper bog
sealed aluminium foil
"
"

"

ant attacked

25



TABLE 3. MICROBYOLOGICAL OBSERVATION
(Before exposurc)
Code Total aerobic  Mold count Total Coliform
Description count anaeroblc
number (colonies/g) (colenies/g) ceunt test

5-2-2(2)~1  Dehydratedi, cooked rice 1 x 10° - -
Stezmed, salted meat 2 X 402 5 x 102 - B
Tamerind-chilly paste 2 x 10& - - -
Canlied green sguash - - - -
Dehydrated fish sauce - - - -
Chilly powder 10 x 10h - + -

5.2-2(2)~2 Dehydrated, cooked rice 12 x 102 - -
Stemmed, salted mest 17 x 102 18 x 102 - -
Tamarind-chiily paste 1 x 10 1 x 40h - -
Candied green squash - - - -
Dehydrated fish sauce - - - -
Chilly powder a x 40“ - - -

5.2-2(2)-3 Dshydrated, cocked rice 1 X \o3 - - -

saated meat 2 x 1&2 12 x 10 = -

Tamorind-chilly paste 1ox 17h 1 X 40“ - -
Candicd groen squash - - - -
Dehydrated fisn sauce - - - -
Chilly powder 5 X 4Ou - - -

5.2-2(2)-4  Dehydrnted, cooked rice 7 X 405 - - -
Steamed, salted meat 12 x 102 16 x 102 - -
Tamarind-chilly paste - - - -
Candied green squash - - - -
Dehydrated fish sauce - - - -
Chilly powder 6 x 10h . - -
+ = positive
- = negative
TMTC = B X 105 or too much to ccunt,
[ 4 105 colonies/g = maximum count that cculd be made,

26



TABLE 3. continued.
Code ) Total aerobic _Mold count Total ColifoA;.
Description count anaerobic
number (colonies/g) (colonies/g) count test

5e2=2{11)=1 Dehydrated, cookad rice 1 x ’IO3 - - -
Tamarind-chilly paste 1 X 105 - - -
Fine shredded, dried pork THTC 11 x 102 - -
Dried bansna 3 x 105 - - -
Dehydrated fish sauce - - - -
Chilly powder 5 x 105 - - -

5-2-2(11)-2  Dehydrated, cooked rice L ox 102 - - -
Tamarind~chilly paste - - - -
Fine shredded, dried pork TMTC 6 x 102 - -
Dried banana - - - -
Dehydrated fish sauce 6 x 102 - - -
Chiilly powder TMTC - - -

5.2.2(11)-3  Dehydrated, cooked rice 1 % 10° - - -
Tanarind-chilly paste - - - -
Fine shredded, dried pork TMTC 5 x 102 - -
Dried banana L x 40h - - -
Dehydrated fish sauce - - - -
Chilly powder THMTC - - -

5~2-2(1%)-4 Dehydrated, cooked rice 1 x 102 - - -
Tamarind-chilly paste 1 x 105 - - -
Fine shredded, dried pork TMTC 6 x 402 - -
Dried banana - - - -
Dehydrated fish sauce - - - -
Chilly powder 2 x 105 - + -

27



TABLE 3. continued.

nunber

Description

5a2e2{ 13 Ym0

5-2-2{15 -2

5=2~2(15) =4

Dihydrated, cooked rice
Sour vegotable soup
Shrimp powder

Candied groocn squssh
Dehydrated {ish ssuce

Chilly powder

Dehydrated, cocked rice
Sour wvegetable soup
Shrimp powder

Candied green squash
Dehydrated fish sauce

Chilly powder

Dehydrated, cooked rice
Sour vegetable soup
Shrimp powder

Candied green squash
Dehydrated fish sauce

Chilly powder

Dehydrated, cooked rice
Sour vegectable soup
Shrimp powder

Candied green squash
Dehydrated fish saucc

Chilly powcder

Total acrobic

Moid ccunt Total Coliform
count anaerobic
{colonies/g} (cotonies/g) count test
2 x 10° 2 x 1¢° - -
o
THMTC 9 x 107 - -
1% 107 - - -
b
8 x 10 o - -
2 x 10° 1 x 407 - -
THTC 26 x 107 - -
1 x 102 - - -
5 x 10 - + -
o X ﬁcé 3 % ’IO5 - -
2
TMTC 9 x 107 - -
L g
1 x 10 1 X 107 - -
2
1 x 107 - - -
A
4 x A - + -
A
1 x 10° z2x 107 - -
2
TMTC 6 x 10 - -
X - - -
e . - -
6 x 405 - - -

B2

(A




TABLE 3 a.

(i fter exposure,

MICRCRIGLOBICSHY CESEBRVATION

1st withdrawal)

Exposure period 3 3eptember - 3 December 1971

code Merobic - Mold count: pnaerobic Coliform
Description count
number (colnnies/g) (colonies/g) test test

5-2-2(2)~241  Dzhydrated, cooked rice - - - -
Stesmed, sulted mest 1 x 10 - - -
Temarind-chilly poste 8 x 10 - - -

Candied green squash 4 x 402 - - -

Dehydrsted fish sauce - - - -

Fish soy sauce - - - -

Chilly powder > 3.0 % 105 - - -

5-2-2(2)-af2 Dehydrated, cooked rice - 9.0 % 10° - -
Stenmed,; szlted meat 7 x 102 - - -

amarind=-chilly proste 2.0 x 10 6 x 102 - -

Cardied green squwsh - -~ - -

Denhydrated fish seuce 1 x 102 - - -

Chilly powder > 3,0 x 10° 5 x 10° - -

5-2-2(2)~aA3 Dehydrated, cooked rice - - - -
Steamed, salted meat 1 x 105 - - -
Tamarind-chilly paste 1 x 103 - - -

Candied green squash 6 x 102 - - -

Dehydrazted fish sauce 1 x 102 - - -

Chilly nowder >3 x 105 - - -

S5=2«2(2)-ail Dehydrated, cooked rice 1 x 102 1.8 x 10 - -
Steamed, salted meat 5 x 102 1 x 102 - -
Tamarind-chilly paste 3 x 10 - - -

Candied green squash - 1 x 10 - -

Dehydrated fish sauce 1 x 10 1 x 10 - -

Chiily powder >3 x 10 - - -

\w]
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TABLE 3 a. continued,

Mold count

Code Aerobic Anzerobic Coliform
Description count
number (colonies/g) fcolonies/g) tost test

5.2-2(2)-TUsiat  Dehydrated, cooked rice 2 x 10° 1ok % 107 - -
Steamed, salted meat‘ - - - -

Tamarind~-chilly paste o x 102 - - -

Candied green squash - - - -

Dehydrated fish sauce - 2 x 105 -

Chilly powder - - - -

5.p-2{2)-TUah2 Dehydrated, cooked rice - - - -
Steamed, salted meat - - - -

Tamarind-chilly paste 1.2 % 103 1 x 102 - -

Candled green squash - - - -

Dehydrated fish szuce - - - -

Chilly powder - oOX 406 - -

S.p-2(2)-IlaA®  Dehycrated, cooked rica 1 X 102 - - -
salted meat 1% 102 1x 402 - -

Tamarind-chilly paste - 1 % 102 - -

Candied green squash - - - -

Dehydrated fish sauce 1T x A0 1x 402 - -

Chilly powder TX 106 - - -

5-2-2(2)-TUahi Dehydreted, cooked rice 5 x 102 - - -
Steamed, salted meat 2 % 402 - -

Tamarind-chilly pastc 6 x 102 - - -

Cendied green squash - - - -

Dehydrated fish sauce - 1 % 102 - -

Chiily powder - 1 % 106 - -



TABLE 3 a. continuad,

Code

nunber

Description

Anacrobic

test

Coliform

test

5-2-2(2)~ILaA"

S5-2-2{2)~ILah2

5-2-2(2)~ILai3

5-2-2(2)~ILahb

Dehydrated, cooked rice
Steanoed, salted meat
Tamarind-chilly paste
Candied green squash
Dehydrated fish sauce

Chilly powder

Dehydrated, cooked rice
Steamed, salted meat
Tamarind-chilly paste
Candied green squash
Dehydreted fish sauce

Chilly powder

Dehydratad, cooked rice
Steamed, salted meat
Tenarind-chilly paste
Candied green squash
Dehydrated fish sauce

Chilly powder

Dehydroted, cooked rice
teamed, salted meat -
Tamorind-chilly paste
Candied green squash
Dehydrated fish sauce

Chilly powder

herobic Mold count
count
(colonies/g) (cclonies/g)
7 102 1% 103
102 4 x 107
% 3
.25 10 1 x 10
1 x 106
7 x 102 1x 10°
8 402 2 X 402
L 102 1 x 103
5 102 2 X 403
z 3
2 407 1.6 x 10
1.8 106 5 x 105
1% ‘IO3
3 x 102 4 x 10°
2.2 103 1 X 103
3 103 1 x 103
1 ’105 1 x 402
1 x 105
5 x 10° -
10° -
10° -
1 % 102
1 x 106
%1



Code Aerobic dold count 4nserobic Coliform
Lescription count
nunber (colernies/s) {colonies/ test test

5-2-2(2)-ITIUzA" Dehydrated, cooked rice 1 x /;05 1 x 107 - -
Steaned, salted meat 2 x 10? 6 x 102 - -
Tamarind-chilly paste . 1.5 x 1O5 Loy 102 . -
Candied greer squash 4 x 103 1 x 402 - -
Dehydrated fish sauce 1% 16" 2 x 107 - -
Chilly powder 5 X 405 1 x 105 - -

5-2-2(2)~IIUaA2 Dehydrated, cooked rice 1% 07 - - -
Steaned, salted meat 2 % 102 - - -
Tamarind-chilly paste 5 x 102 b ox 105 - -
Candied green squash - 1e1 X qoj - -
Dehydrated fish sauce - - - -
Chilly powder 1 x 105 - - -

5-2-2(2-1IUaA%  Dehydrated, cooked rice 1 x 10° - - -
Steamed, salted meat 1 x ’TOL - - -
PTanarind-chilly paste 3 x 105 1.% % 105* - -
Candied green squash - >3 x 107 - -
nehydrated fish saucs - - - -
Chilly powder 1 x 4C5 6 x 405 + -

5-2-2(2)~-IIVaA4  Dehydratazd, cooked rice 6 x 10° = - -
Steamed, salted meat 3 x 102 - - -
Temarind-chilly paste 1.8 x 105 1 x 102 - -
Candied green squash 1 x 102 - - -
Dehydrated fish sauce - - - -
Chilly prwder 1 x ﬁOS - - -
+ = positive ~ = negative

contaminated in handling in the lab.

i
no



TABLE 3 a. continued.

Code Aerobic Mold count Anaerobic Coliform

Description count
number (colonies/g) (colonies/g) test test
5-2-2(2)~IILaA1 Dehydrated, cooked rice - - - -
Steamed, salted meat 3 x 10° 1.65 % 106 - -
Tamarind-chilly paste 1.5 x 102 - - -
Candied green squash - - - -
Dehydrated fish sauce - 1 x '105 - -
Chilly powder 5 x 105 3 x 105 - -
5-2-2(2)-IILaA2 Dshydrated, cooked rice 2 X 102 6.8 x 105 - -
Steamed, sal%gd meat 3 x 102 1 x 102 + -
Tamarind-chilly paste 8 x 102 - - -
Candied green squash - - + -
Dehydrated fish sauce 2 x 102 - - -
Chilly powder >3 x 105 2.6 x 103 + -
5-2-2(2)-IILa43 Dehydrated, cooked rice 6 x 402 1 x 102 - -
Steancd, salted meat 1% 102 - - -
Tamarind-chilly paste 1.8 % ’lO3 1 x 405 - -
Candied green squash 1% 102 - - -
Dehycérated fish sauce 1 % 102 - - -
Chilly powder ) >3 x 404 - - -
5~2=2(2)-IiLaAk Dehydrated, cooked rice’ >3 x 1oh 1435 x 107 - -
Steamed, salted meat 6 x 102 - - -
Temarind-chilly paste 1.2 % 107 2.5 x 102 - -
Candied green squash 3 x 105 2 x 102 - -
Dehydrated fish sauce - 2 x 402 - -
Chilly powder - - - -

Tests was carried out during the period 11 - 29 December 1971.

Hold was visible. .

iy
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TABLE 3 =.

continucd.

Mold count

Coliform

Codz Aerobic Anaerobic
Jescription count
number (colonies/g} (colonies/g) test test
5-2-2{11)~a4 Dehydrated, ccoked rice 1 x G 1 x 10° ~ -
Tamerind-chilly paste 1 x 103 20X ﬂOA - -
FPine shredded, dried pork 2.5 ¥ 10“ 45 x WOA + -
Dried banana - - - -
Sehydrated fish sauce - 1ok x 105 - -
Thilly powder 2.2 % ’IOLL 1 X ﬂOb + -
5w2=2( MMY=cf2  Dehydrated, co-ked rice 6 x 10 2 x 10 + -
Temarind-chilly paste 1 x 10 . 1e3 x 10 - -
Fine shredded, dried pork 1 x 10 - - -
Dried banana 6 x 10 1.3 % 102 - -
Dehydrsated fish sauce - 1% 102 -
Chilly powder 6.5 xn ’lOll 2 x ‘Gs - -
5-2-2(11Y=ak3  Dehydroted, cooked rice L x 10 1 x 102 - -
famerind-chilly poste 1% - - -
shredded, dried pork 1.4 % 167 - - -
vanans - & x 10 - -
Dehydrated fish sauce 1 x 402 6 x 102 - -
Chilly powder 7 x 103 - + -
5e2a2( 17 )manh Dehydrated, cooked rice 6 x 10 5 x 102 - -
Tawurind=-chilly paste 1 x K T X 10h - -
“ine shredded, dried pork 5 x 105 L ox 405 - -
Dried banana - - - -
Dehydrated fish ssuce 1 x 102 hox 102 - -
Chill, powder 7 X 10h - - -



TABLE 3 &. cortinuad,

Code Aerobic Mold count Anaerobic Coliform
Duseription count
number (colonies/g) (colonies/g)  test test
5.2-2(11)~TUaA1  Dehydrated, cooked rice 2.3 x 10° - - -
Tamarind-chilly paste 7.8 X 10“ 1 x 'IO3 - -
Fine shredded, dried pork 2.9 x 10h - - -
pPried banana 8 x 10 - - -
Denydrated fish sauce A - - - -
Zhilly powder 2.3 x 104 1 % 103 - -
5--2-2({113-TU2A2 Dehydrated, cooked rice 8.3 x 102 1 x ’103 - Z
Temarind-chilly paste 6 x 105 - - -
Fine shredded, dried pork 9 x 105 - - -
Dried banana 1.2 % 402 - - -
Dehyératoed fish sauce 1.2 X 102 - - -
Chilly powder 7 % ’10:‘3 1% 105 - -
5-2-2(11)-IUat3 pehydrsted, cooked rice 6.7 x 102 4 x 102 - -
Tamarind-chilly paste 1 x 105 - - -
Fine shredded, dried pork 1.6 x 10“ - - -
Dried banana - 1°x 10 - -
Dehydrated fish sauce - 1 x ’IO5 - -
Chilly powder 1.6 x 10h - - -
5-2-2(11)=TUaA4  Dehydrated, c¢ooked rice - 7.6 x 102 1 %x 10 - -
Tznarind-chilly paste : - - - -
Fine shredded, dried pork 9 x 103 - - -
Dried banana 1 x 10 1 x 10 - -
Dehydreted fish sauce - 1 x 102 - -
Chilly powder . 2.1 x 10“ 1 x 10h - -

\.'\T
\Ji
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TABLS 3 .

Code o Aerobic Mold couht Anaerobic Coliform
Description count
number {coionies/s) (colonies/g) test test
5-2-2(11)=-ILah" Jehydrated, cooked rice x 10 1 x T - -
Tamarind-chilly paste 1 x 10“ 6 x 107 - -
Fine shredded, dried pork 5.3 X 105 - -
Opriedl banana 1 x 10 -~ - -
Jehydrated fish sauce - - - -
Chiliy powder 1 X 105 - - -
S5mp=2{11)~ILakz Dehydrated, cooked rice 5 x 10 - - -
Paparind-chilly peste 2.1 X 10° 1 x 16" - -
#ine shredded, dried pork L ox 10“ 1 X 105 - -
Dried banana 1 x 10 - - -
Tehydrated fish sauce - 1 % 403 - -
Chilly powder 2.5 ™ WOA - - -
5_o.2(11)-TLalt®  lsivorated, ccoked rigce 8 x - - -
Tonerind-chllly paste g x - - -
“ine shredded, dried pork 8 x - - -
Tried banana x 1C - - -
Dehydrated fish sauce - - - -
ohilly powder 3.2 x 10" - - -
5=2=2(11)-=ILash ~ehydrated, cocked rice 2.2 x 407 2.2 X 102 - -
Tamarind-chilly paste 2.8 x 405 1 x 102 - -
Pine shredded, dried pork 1% 10" o x 10“ - -
Drisd banana 2 x 10 2 x 102 - -
Dehydrated fish sauce - 1 x 103 - -
Chiily powder 1ot X 10“ 1 % 105 - -



" TABLE 3 a. continued.

Code

number

Descripticn

Mold count Anaerobic

(colonies/g)

test

Coliform

test

5=2=-2(11)~1TIlan"

5-2-2(11)=IIUaA2

5e2-2{11)=ITlas®

5-2-2(11)~IIVaAkL

Dehydrated, coocked rice
Tauarind-chilly paste
Fine shredded, dried pork
Lried banana

Dehydrated fish sauce

Chilly powder

Denydrated, cooked rice
Tewarind-chilly paste
Fine shredded, dried pork
Dried banana

Dehydrated fish sauce

Chiiiy powder

dehydrated, cooked rice
Tam=zrind-chilly paste
Fine shredded, dried pork
Tric¢d banana

Dehydrated fish sauce

Chilly powder

dehydrated, cooked rice
Tamarind-chilly psaste
Fine shredded, dried pork
Dried banana

Dehydreted fish sauce

Chilly powder

(oM

Aerobic
count
(colonies/g)
1.8 105
5.6 x 107

7 10&
6 10
1 102
1e3 405
9 102
7 x 10°
6 10u
5 10
2 x 10°
4.8 WOA
1 10
8 102
1 10u
3 10
14 x 00
2 10
38 402
3 104
2 10
5 10h

S
.
[ S © TR » S ¥ I Y S N e AR |

n

Y

10
102
105
10
10

AN

10

10
10

10



Code Aerobic Wold count Anaerobic Coliform
Description count
nunber ‘ (celonies/g) (colonies/g) test test

5=2~2(11)-IILa Dohydrated, cooked rice - - . -
Tamarind-chilly sauce - 3.3 % 10& - -
Fine shredded, dried pork b ox 105 1 x 40u - -
Dried banana 1 x 10 - - -
Dehydrsted fish sauce - - - -

ily powder 3 x 10 - + -
‘2 Dehydrated, cooksd rice 1 x 10 1 x 102 * -
Tamarind-chilly paste 3 x 105 >3 x 105 - -
Fine shredded, dried pork 2.5 x 10§ - - -
Driod banans 7 x 10 1 x 402 - -
sauce - 1.5 x 105 - -
Crhatly powder >3 ™ 405 - - -
S5efwe2i = [ILea% ad, conked rice 1 % 10 1 % 10 - -

. . 2
ind-chilly paste T ox 10 - - -

i
Fire shredded, dried pork 1% 10" - - -
- 1 x 102 - -
sauce - - - -
>3 X 135 - + -
S5e2=2{ 1M =IILaAk yirated, ccoked rice - - + -
Tenarind-chilly paste 2 x 102 6 x 102 - -
Fine shredded, dried pork 1 x 105 6 x ’IOLS - -
Dried banana 3 x 10 - - -
Dehydrated fish sauce - - - -
Chilly powder >3 x 105 - - -

e

A



TABLE % a. continued.

Code Aerobic Mold count Anaerobic Coliform
Description count

number (colenies/g) (colonies/g) test test

n

5-2-2(15)~aA1 Dehydrated, cooked rice 6 x 10 4 x 10 - -
Sour vegetable soup 2 x ’10)4 6 x 103 - -
Shrimp powder 1 x 103 7 x ’IO3 - -
Candied green squash 1 x 10 6 x 10 - -
Dehydrated fish sauce 1 x 10 1 x ’IO3 - -
Chilly powder 1.7 x 10h 3 x 10 - -
5w2w2(155wak2 Tehydrated, cooked rice 1 x 10 5 x 10 - -
Sour vegetable soup 2 x 10 - - -
Shrimp powder 2.2 x 10b €& x ’IO5 - -
Candied green squash - 1 x 10 - -
Dehydrated fish sauce - Te1 X 103 - -
Chilly powder - - - -
S5«2-2( 15) =243 Denydirated, cooked rice 5 x 10 1 x 102 - -
Sour vergetable soup 2 x 105 1 X 102 - -
3hrimp cowder 1.1 % ’IO‘+ - - -
Candied green squash - - - -
Dehydrated fish sauce - - - -
Shilly powder - - - -
5-2-2(15)=-akl  Dehydrated, cooked rice 5 x 10 1 x 10° - -
Sour vegetable soup >3 x 105 2 x 105 - -
Shrimp powder 1 x ’IO3 2 x 102 - -
Candied green squash - 1 x 10 - -
Dehydrated fish sauce . - 1 x ’105 - -
Chilly powder 8 x 105 2.7 x 106 - -



TABLI 5 a.

continuad,

 cou T UWJvm"ﬂHnm_—w”“;g;obic Molé‘count Anaerobic Coli}$£;>
Lescription count
nunber {colenies/g) <{(colonies/p)  test test
S Zm2( 15 )11 ydrated, cooked rice 6 x 10 2 x 10 - -
Sour vegetable soup 1 x 105 3 % ’IOZ+ - -
Shrimp powder 2 % 105 6 x 103 - -
Candied green squash 1 x 10 4 X 402 - -
Nehydrated fish sauce 1 x 1O5 Teb X 105 - -
Chilly powder 2.1 x 10“ 5 x 105 - -
Sepe2(158)-7Un42  Dehydrated, cooked rice - 5 x 10 - -
N v
Sour vepetable soup 1 x 107 6 x 4OA - -
Shrimp powder 1.7 % 403 5 X 403 - -
Candied greer squash - 3 x 10 . -
Lehydrated fish sauce - 8 x 103 - -
Thilly powder »3 x 105 2 x 10h - -
5 2-2{ 150 Iai% Denydrated, ccoke: rice - 1 % 102 - -
Jour vegetable soup 1.0 x 105 6 x 10“ - -
Shrimp powder 3 X 40% 6 x 405 - -
Uzndied green sguash 2 x 1D 5 x 10 -
Dehydrated fish szuce 1.2 % 405 - -
)
Chilly vowder 2ok ox 0 402 % 0" -
5.2-2(153~I0ass  Dohydrated, cooked rice - 1 x 10 - -
Sour vegetable soup Tedt X ’10h - - -
Shrimp powder 8 x 10} - - -
Jandied green squash 5 x 402 3 x 102 - -
Dehydrated fish sauce - 5 X 402 - -
Chilly powder 1.8 x 105 1 % 101+ - -



PTABLA 3 a. continued.

. Code ’ Aerobic hold count Anaerobic Coliform
Description count
number M£33}9?ies/g) (colonies/g)  test test
5-2=2(15)-ILali" Dehydrated, cooked rice 6 x 10 6 x 10 - -
Sour vegetable soup 6.5 x 10 6 x ’IO3 - -
Shrimp powder 8 x 10 6 x 105 - -
Candied green squash - 2 x 10 - -
Dehydrated fish sauce - 7% 102 - -
Chilly powder ' 3 x 40“ - - -
5-2-2(15)=-ILaA2 Lehydrated, cooked rice 3 x 10 - - -
Sour vegetable soup 5 % 10h 1 %x 10 - -
Shrimp powder - 6 x 103 - -
Candied green squash 6 x 10 6 x 10 - -
Dehydrated fish sauce - 2 x 105 - -
Chilly powder 9 x 403 5 x 105 - -
5-2-2(15)=ILaA3 Dehydrated, cooked rice 5 x 10 3 x 10 - -
Sour vegetable soup 8 x ’lol4 6 x 10° - -
Shrimp powder 4 ox ’\OLl 1 % 105 - -
Candied green squash 6 x 10 4 x 10 - -
Dehydrated fish sauce - 8 x 10 - -
Chilly powder 2 x 40“ 5 % 102 - -
5-2-2(15)-IlaAl Dehydrated, cooked rice 2 x 10 - - -
Sour vegetable soup 4 x ’IOl+ 1 x ’lO5 - -
Shrimp powder 7 X 105 - + -
Candied green squash - - - -
Pehydrated fish sauce - - - -
Chilly powder 1.9 x 10h 6 x 405 - -

A
)



TABLE % a. cortinucd.

Cede Aerobic Mold count Anaercbic Coliform
Description ceunt
number L _‘(colonies/g) {culonies/g) test test
5.2-2(15)~1IUas1 Dehydrated, covkcd rice 5 x 10 3 x 402 - o
Sour vegetable soup 5 x 1OQ - - -
Shrimp powder EEBN 105 - - -
“andied green squash - - - -
Nehydreted fish sauce - - - -
Cnilly powder 3 X 105 1 x ﬁ05 - -
5.0n2(15)-11Ua.2 Dehydreted, cooked rice 5 x 10 5 % ﬂOg - -
Sour vegetable soup 7 x 10“ 1.6 x 10“ - -
Shrimp powder 1.8 x 10‘ - + -
Candied green squash 5 x 10 2 x 105 - -
Dehydrated fish sauce 1 x 10 X 103 - -
Chiily powder ST 4 x 100 - -
5.p-2( 15)=ITUais Oohydrated, cooked rice 7 x 0 - -
Sour vegetable scup 5.5 X 10“ 6 x 107 -
Shrisp powder 5ox 405 6 x 102 - -
Candied groan squash - 2 x 402 - -
Dehydroted fish sauce - 2 % 103 - -
Uiilly powder box 10" K% 10”0 - -
5-2-2(15)~IIUsAl Dehydreted, ccoked rice - 1% 102 - -
Sour vegeteble soup 1.8 % 1>L - - -~
Shrimp powder S X 105 2 x 10 + -
Candied green squash 1 x A0 &5 x 10 “ -
sehydreted fish sauce - 1.1 % 405 - -
Chilly powder 9 x 105 - - -



TABLE 3 a, continued.

Coliform

Code herobic liold count  Anaerobic
Description count
number (colonies/g) (colonies/g) tost test
5-2=2(15)~11Las1 Dehydrated, cooked rice 2 x 10° - -
Sour vegetable soup 1,4 107 - - -
Shrimp powider 8 ’IO5 - - -
Candied green squash S 102 3 x 10° - -
Dehydrated fish sauce 5 x 402 - -
Chilly powder 1.8 104 1 x 40h - -
5-2-2(15)~I1LaA% Dehydrated, cooked rice 11 102 2.4 x 10 - -
Scur vegetable soup I 10 2 x 404 - -
Shrimp powder 1.2 103 6 x 105 + -
Candled green squash 1 10 2.0 x 402 - -
Dehydreted fish sauce 1 x 402 - -
~hilly powder 3.7 102+ 2 x 10" - -
5-2~2(15)~I1LaA3 Dehydrated, cooked rice ‘ 2 x 10'7’ - -
Sour vegetable soup 2.1 105 - - -
Shrimp powder 6 103 - - -
Candied green squash L 10 - - -
behydrated fish sauce - - -
Chilly powder - - -
5-2-2(15)=ITILaAl Denhydrated, cooked rice 8 x 10 1 x 10 - -
Sour vegetable soup 4,2 10h 1 % 10h - -
Shrimp powder 3 ’lo3 1 x 105 - -
Candied green squash 1 x 10 - -
Dehydrated fish sauce 1 103 - - -
Chilly powder 1.2 105 - - -
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Test results and changes in physical and biological properties of
Ik £3 ¥

the combined combat rations can be discussed as follows:

Physical changes

Visual observation of the unexposed test samples showed that a few
packiages have been attacked by ants. DBlack mold appeared to have grown

on two packages of dessert {candied green sguash), as was seen on exami-

nation. ILixposed test samples were examined after withdrawal and it was

R

ound that shrimp powder packages suffered from ant attack. Few packages
were brozer and leaked. Physical defects of food containers did not

occur so freguently as to be a wajor problem at the first withdrawal.

Weight changes were observed in almost all itest items, and most
cases were o7 increasing weight. There appeared to be noe significant
difierence in changes in weight between test samples stored in the depot
in cleared site and thoge in the éepo% in jungle site. At any rate, the

percentage of weight changes is very small and not very significant.

diclogical changes

It is believed that degradation of stored sampies is largely ac~-
counnt for Ly bacteria and 0ld growth on ithe samples. Therefore tests
for oieroviclogical growth were made on the combined combat rations.
The tests made were aervobic count, mold count, anaerobic count, and

coliform tests.

In not very many cases did sanmples appear to contain anaerobic or
coliform bacteria, as confirmed by qualitative tests for these classes
of organism. Aerobic and mold count appeared in many cases. It is pos-
sible that bacteria and/or mold got into food samples through the break-
ages in packages caused by ants or other insects. Identification of
bacteria and mold species was not atteupted due to lack of reference

cultures.



COHCLUSICI

it appears that the test results for the first withdrawal of the

combined coubat ratiocns are act very consistert Although minor changes
in weight were ohserved, the causes could not readily be ascertained.
Physical conditions of fcod containers were not affected very nuch by
insects or rodents. Only a few packages which are helieved to have pos-~
sessed an ettractive smell, such as shrinp powder, were attacked by ants.
n rost cdses, aerobic bacteria and ncld could be observed and counted,
while results of anaerciic and coliform tests appeared to be largely
negative. It can be seen that the rations were susceptible to aercbic
acterial and wold growtk. Breakages in packages are believed to be
responsible fer the appearance ¢f bacterie and ncld. Comparison of the
data obtained at different withdrawals ard different seasons of the year

should lead to a better understandiug of the probleus.
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APPLITD SCIBNTIPIC AISEARCH CORPORATION OF THAILAND

Subject Pregserved Foods
{Conbined coubat rations)

#ood Crganization

1. Gponsor freserved

Manufacturer Pregerved Focd Crganization

2, Purpose Yo g thhe chauges in physical and chenical pro-
perties cf the ratioms when stored under various

concitiong over different lengths of tine.

Po study their shelf lives.

3. Scope ¢f trial Nuober of types %
Humber of replicates L
Humber of withdérawals 5
Hunber of sites 2

xe]

Humber of shelf levels
Number of specinens on sites:
cleared 152

Jungle 192

controls 5S¢
Muzber of specimens subjected to tests prior to
exposure i2

K 3 3 £
Total Lo2



Axpogure

Methods

Controls

Specimens

Sitegsilleared site 50 x 350 wnetres area.
Jungle gite 35 x 35 wetres orea, near vo the

cleared site.

Test gpecimens to be contained in cardboard boxes
and stored -in the shelters, simulating field
storage, and in an air-conditioned roou.

To te kept in an air-conditioned roon about 250
wetres away frow the cleared site.

5-2-2(2), Corbined coubat ration No. 2.

Zaoch packoage of combined conbat ration No. 2

ontains?

€

v } 4

1. Dehvérated, cooked rice (ﬂﬁ?ﬂﬂﬂuuwi)
X 4
2. 3teaned, salted neat (Luﬂlﬁuﬂu)

Z. Tanmorind and cnllly paste (uwyrnu:ﬂwutﬁan)

L, Candied green squash PJﬂLﬂﬁﬁuﬁﬂw)
v
5. Dehyldrated fish sauce (Wrdeus)
!
6. Chilly powder. (wrndu)

5-2-2{11), Coubiced combat ration No. il.
Dach package of combined ceubat ration Mo, 11

ontains:
v 4%

1. Dehydrated cocked rice (ﬂﬁﬁﬁﬂﬂﬁuﬁﬁ)

1 4
2. Taparind and chilly paste (UTWFALza N LDUN)

%. Fine shredded, dried pork (MQMQ@G)
14

4., Dried -anano (NRIHNIN)

5. Chilly powder (w?nﬂu)

combat ration MNo. 15.

T
X
N
S~
et
Ui
e e
N
[
[¢]
re

ks
<
W
]
[s4
[

Bach paclinge of uou-laed contat ration No. 15

1 4 : 1 4
1. Dekydraited, csoked rice (mﬁ1§nauuwo)
2. Bour vegotoble soup (un@ﬁumﬂ)

e
e



i
.

D

hLggesgguarnt

Withdrawal

Programue

MHeteorological

Data

keports

3. Shrinp powdler
4, Cendied green squash
5 Dehycrated fish sauce

PN

S. ©£rRilly powder.

Visual on site.

Weight changes.

Microbiciogienl growta.

[

Twoe years with withdrawals ot

Toutine.

At each withdrawal.

v 1

(Qwﬁu)-

(IR L3 uauedn)
v

(Wd27uv)

(nTRiu)

nonthly intervals.



The sauplesg are labelled with & code consisting of a

figures and letterg occupying eleven positions.

(=4

IDENTIFICATION CCDES

succession of

Heading from the left,

these are as fcllows:s

Position 1

fogition 2

Pogition 3

fing

Pogition

Position 9§

Pogition &

Pogition 7

Position 8

Pogition §

Pogition 10

-

+

iratic figure demnoting test material.

r
(5 is for preserved foods).

o
o
pog

a8

Arabic figure denoting the type of preserved food:

(2 for coubat ratious)

fravic figure "2Y indicating that these are coubined

Bracketted ic figure indicating type of conbined

"

coubat ration (manuioturer's number).

o~

Roman figure indicating the location of the sample during

the exposure period, thus

F=d
et

in the depot at the cieared site.

IT in the depot at the jungle site.
Ho figure in the air-conditioned roowm.

Upper case letter indicating the storage shelf:

U for upper.

L for lower.

A lower case "a" indicating that the sanmples were enclosed
in cardboard boxes or "b" indicating that the sauples were

the cardboard Loxes on the shelves.

outside

For all gsamnples covered in this repert either an upper

cage "A" indicating that they were withdrawan on the first
withdrawal date cor else Llank indicating sarples which
were not exposed.



Position i1  iravic figure indicating the identity of tke sauple in
o group with otherwige identical labels (i.e. indi-

cating nuzber of replicate in a group).



