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COMBAT AND SURVIVAL RATIONS

¥*
By Kaew Nualchawee and William G. Prewett’

SUMMARY

The following is a report on exposure tests made on sanples of pre-
-Servad: foods at the seoond withdrawal (after a Pe’i°d:°t"§ menihs exposure).
The report begins with a statement of purpose which is contained in the in-
troduction. This is followed by a description of tﬁe&hetufe of the samples,
the conditions of exposure, and the tests applied to the exposed samples
which description is, ‘in turn, followed by tables of results and of meteoro-
logical records made at the exposure sites during the expesure period. The

tables are followed by a discussion of the results presented in them.

It is stated in’the conclusion, which follows the discussion of re-
sults, that the packaging of the samples has already?been‘dempnstraeed to be
far from perfect. Most samples appear to be.acquiring moisture which will
ultlmately lead to thelr decay, some have been attacked by 1nsects and some
packets are visibly perforated. However, at the tlme of this w1thdrawa1,

microorganism counts were still low.

INTRODUCTION

It has been requested by the M111tary Research and Development
Center that the Exposure Test1ng Pro;ect of ASRCT should test the
dureblllty of a variety of preserved foods stored under "field" con~
ditions in Tha11and, with a view to assesslng thelr usefulnesgs as field
ratlons. Samplee, supplied by the Preeerved Food Organisation of Thai-
land, are being etored for a maximum per1od of two years at the Sakae~
rat Exper1ment Station in rural N.E Tha;land. ‘A total of eight with-
drawals will be made at three monthly 1ntervals. This report concerrs
samples of the second withdrawal which were stored at Sakaerat for six
ﬁonfhe and returned to Bangkok for examination and testing on 17 Jan-
vary 1972.

*Environmental and Ecologicel Research ‘Institute, ASRCT,



MATERIALS AND METHODS

Materialg
The foodstuffs undergoing test, with which this report is concerned,
are as follows:

Foodstuff Labelling code
1. Dehydrated, cooked rice 5-2-1
2. Banana jan | 52l
3. Survival ration; No. 1, in bar type 5~3~1
L, Survival ration, No. 2, in bar type 5=3~2
5+ Survival ration, No., 2, in powder type 5=3=3
6. Survival ration, No. 3, in bar type 53k
7+ Survival ration, No. 3, in powder type 5~3~5
8. ‘Survival ration, No. 4, in bar type  5-3-6
9. Survival ration, No. 4, in powder type 5-3-7

Conditions of exposure

Two weatherproof, wooden depot huts have been built at Sakaerat
Experiment Station for testing samples undér conditions of storage simi-
lar to those employed by the Armed Forces. One of the depots has been
built in the jungle withf&s little disturbance to the surroundings as
possible and the other has been built in a.jungle clearing. Each stands
clear of the grouhd on four léés which have been treated to hinder the
ingress of termites and other véimin and also to hinder decay of the iega
themselves. fﬁé'depots are ventilated through wire mesh'"winddws“ im-
pmediately below the eaves. About 200 metres from the depots is an air-

conditioned building used for storage of control samples.

Weighed test samples were placed on shelwves in the depots and control
samples in the air-—conditioned building on 17 July 1971. They were all
contained in cardboard boxes. The samples referred to in this report

were withdrawn on 17 January 1972.

Identification

The sanmples are labelled with a code consisting of a succession of
figures and letters occupying eleven positions. Reading from the left,
thege are as follows:



Position 1.

Pogition 2.

Position 3.

Pogition 4.
Position 5.
Position 6.

Position 7.

Position 8.

Posgition 9.

Posgition 10.

Position 11,

Arabic figure denoting test materialh(“ﬁ"'is'for

"preserved food"),

Dash.

Arabic figure denoting the type of preserved food,.
‘thus :

1 canned food (no samples covered in this report)
2 combat rations

3 survival rations.

Dash.

Arabic figure denbting exact nature of foodisample.
Dash.

Roman figure indicating the location of the sample

during the.exposure period, thus:

I -in the depot at the cleared site
II-in the depot at the jungle.site
No figure-in the air-conditioned. building.

Upper case letter indicating the storage shelf

U for upper

L for lower

For a1l samples covered in this report, a lower case
"a" indicating that the samples were enclosed in

cardboard boxes during ‘the exposuréiperiod.

For all samples covered in this report, an upper case
"B" indicating that they were withdrawn after 6 months

exposure (second withdrawal).

Replicate number for distinguishing otherwise

identical samples.

™
See page 3, "materials" for details of use of positions 1 te 5



Tegts mpde on exposed samples

Each sample was weighed before and after ites period of exposure and
examined for visible changes. The total populations of mold and aerobic
bacteria were counted and tests were made for the presence of anaerobic
and .coliform bacteria. All these tests had also béén perforted on simi-

lar samples before the beginning of the exposure period.

Meteorology

Concurrently with the exposure of test samples, meteorological ob-
servations are being made at the exposure sites, those reported below
covering the period from 17 October 1971 until 17 January 1972, this
being ‘the interval between the firat and second withdrawals. Meteorolo-
gical observations for the period from 17 July 1971 until 17 October 1971
may be seen in "Report No. 5",que at the firgt withdrawal. |

The follbwingﬂ@bagr&ationS‘are reported in Table 3:

l. Daily maximumﬁand:minimum temperature and relative humidity
ingide the depots and: outside at the jungle and cleared sites.
Temperature and humidity were recorded by Lambrecht "Hygro-
thermogrgphg“‘and are reported as degree Fahrenheit and as per-

contags respectively,

2. Daily total rainfall as recorded by Belfort Recording Rain
Gauges at the jungle and cleared sites. Rainfall is reported
in millimetres.

3. Daily duration of sunshine as recorded at the cleared site by
a Campbeli-Stokes Sunshine Recorder. Sunshine is reported in

hours .



30.51

TABLE 1. VISUAL OBSERVATIONS AND WEIGHT CHANGES
L Original Weight
Code number Description Type of packaging weight change Observations
(&) (8)

5=2=1=-aB vDehydréfed, cooked rice paper bag 206,78 + 1.92
5-2-1-aB2 " " 217.02 + 2.98
5-2-1-8B3 " " 229.26 + 3,24
5-2-1-aBk " " 224,20 + 2,93
5=2-1-I-UaB1 Dehydrated, cooked rice paper bag 209,66 + 2,29
5-2-1-I-UaB2 : " " 226,65 + 2.79
S5=2-1=I=UaB3 " 209,76 + 1.99
Se2e1wI=UaBl hd 213,13 + 1.89
5-2-1-I-LaB1 Dehydrated, cooked rice paper bag 218,03 + 3.43
5=2~1~I~=LaB2 " " 210,25 + 3.10
S5«2-1-I-LaB3 " " 199, 40 + 24,41
5e2-1=-T~-LaB4 " " 221.49 + 5,57
5—2—1-II-UaE1' Dehydrated, cooked rice paper bag 216,83 + 6,97
5=2=1=II-UaB2 " " 219,56 + 4,55
5«2-1-I1~-UaB3 " v 223.81 + b2
S5«2~1-11~UaBh4 " " 221.30 + 5.33
5-2-1-II-LaB1 Dehydrated, cooked rice paper bag 243,24 + 6,38
5-2-1-II-LaB2 " " 228.59 + b,16
5-2-1-1I-LaB3 " " 243,90 + 6.00
5=-2-1-1I-LaB4 " " 221,70 + bo4o
S5~2~lb-aB1 Banana jam (dessert) .sealed plastidlbdg“ 30,61 + 0,49
5e2-4~aB2 " " ‘ 25.40 + 0,38
S5e2=~4.aB3 w " 30.83 + 0.34
5-2-L4-aBh " " 35,43 4+ 0,30
5-2-4.TI-UaB" Banana jam (dessert) sealed plastic bag 32.83 + 0,46
S5~2-4~I-UaB2 " " 27.16 + 0,61
5=2-4-I~UaB3 n " 28.30 + 0,48
Se=2-f-I~UaBl " " 24,27 + 0.53
5=2«l~I-LaB1 Banana jam (dessert) sealed plastic bag 25.01 + 1,31
S5=2-4-T~LaB2 " " 24,70 + 1,00
S5«2-4-I~LaB3 " " 29,63 + 0.87
S=2-4-I-LaBl4 " " 35.14 + 0. 44
5-2-4-IT-UaBA1 Banana jem (dessert) sealed pléstic bag 25.29 + 1,46
5~2-4=II-UaB2 " ' " 25.05 + 0,50
5=2=4-II-UaB3 " " 35.14 + 1,21
S5«2=beIT-UaBl " " 31.40 + 0.60
5-2-4~II-LaB1 Benana jam (dessert) sealed plastic bag 23,70 + 0.88
5-2-.4-11-LaB2 o " 30,19 + 0,86
S5=2«4~II~-LaB3 . " " 28,41 + 0,67
S5-2-l-TII-LaBk4 " " + 1,03




TABLE 1.

continued.

Original Weight

Code number Description Type of packaging weight change Observations
' (&) (8)

Sm3wlwaB1 Survival ration, No.1 (bar) green aluminium foil 59,27 + 0.75

Se3uq=aB2 : " " 58,40 + 0,66

5-3=-1-aB3 " " 60.66 + 1.14

S=3~1-aBL w " 55.91 + 0,64 ant attacked

5-3-1-I-UaB1 Survival ration, No.1 (bar) green aluminium foil 57.72 + 1.76

5-3-1-I-UaB2 " " 65.83 + 1.9

S5=3-1-I-UaB3 & " 62.85 + 1.49

5-3-1-I-UaB4 N " 66.31 + 1.19 ant attacked

5-3-1~-I-LaB1 Survival ration, No.71 (bar) green aluminium foil 63.42 + 1.33

5-3-1-I-LaB2 n S " 61.57 + 1.38

5-3-1-I-LaB3 " " 71,92  + 1.78 .

5-3-1-I-LaBh " " 61,55 + 1.47

S5=3w1-II-UaB1 Survival ration, No.1 (bar) green aluminium foil 60.01 + 1.89

5=3=1=1II~UaB2 " " 59.20 + 1,90

5=3-1-I1-UaB3 " " 61.62 + 1,49

5-3-1-1I-UaBl " " 62.80 + 0.82

5-3-1-II-LaB1 Survival ration, No.1 (bar) green aluminium foil 60.30 + 1.88

S5=3%-1-I1-LaB2 " ' ’ " 65.80 + 2.23

5=3=1-11-LaB% " " 63.35 + 1,70

5-3-1-1I-LaBk " " 56.60 + 1,55

5=3-2~aB1 Survival ration, No.2 (bar) aluminium foil 64.%36 + 0,19

5~3~2~aB2 " " 00,34 + 0.51

5-3-2-aB>% = " 60.92 + 0,20

S5=3-2~-aBl4 w " 66.75 + 0,73

5=3-2-I-UaB41 Survival ration, No.2 (bar) aluminium foil 57.80 -+ 0,35

5=3~2-I~UaB2 " " 56.90 + 0.12 ant attacked

S=3=2-I-UaB? " " 58.48 + 0.44

5=3=2-I-UaB4 " " 64.91 + 0.89 ant attacked

S5-3-2-I-LaB1 Survival ration, No.2 (bar) aluminium foil 58.70 + 0.81 v

S=3=2-I-LaB2 " ” 61.18 + 0,95 ant attacked

5=3«2-I~LaB3 " " 56.42 + 0,18 -

S=3=2-I~LaBh # " 60.79 + 0.03

5-3~2-II-UaB1 Survival ration, No.2 (bar) aluminium foil 59.14  + 1,50

5=3~2-1I-UaB2 " " 63,40 0.0

5-3-2-TI-UaB3 W " 66.61 - 0,01

5~3=2.1T-UaB4 " n 59,60 + O.44

5-3-2~-II-LaB4 Survival ration, No.2 (bar) aluminium foil 66.55 + 0,45

5-3~2-II-LaB2 & " ' 57.76  + 0.32

5-3=-2-II-LaB3 ® " 58,71 + C.75 ant attacked

5=3.2~1I~-LaB4 " " 64,43 + 0.32




TABLE 1. continued.

Original Weight

Code number Description Type of packaging - weight change Observations
(&) (&)

5=3=3-aB1 Survival ration, No.2 (powdered) aluminium foil 55.65 + 0.25

5=3=3-aB2 " " 58,70 + 0,22 ant attacked
5=3=3-8B3 " " 58,30 - 0.01

5«3~3«aBlL " " 54,59 + 0.16

5-3~-3-I-UaB1 Survival ration, No.2 (powdered) aluminium foil 64.42 - 0.0
5-~3-3-.T-UaB2 " " 55,60 + 0.12
5-3~3-I-UaB3? " " 52.95 + 0.60
5~3=3-I-UaB4 " " 65.15 + 0,13
5-3-3~I~LaB1 Survival ration, No.2 (powdered) aluminium foil 57.72 + 0.85 ant attacked
5-3-3-I-LaB2 " " ’ 60.75 + 0,09 ...
5=3-~3-1I~LaB3 " " 55.98 + 0.82
5-3-3-I-LaBh " " 57.80 + 0.30
5-3-3-1I-UaB? Survival ration, No.2 (powdered) aluminium foil 58.28 + 1,09
5=3=3-II-UaB2 " . " 58.70 + 0,91
5=3~3-1I-UaB3 " " 56.30 + 0,04
5«3-3~I1-UaB4 " " 59,87 + 3.88
5=3-3-II-LaB1 Survival ration, No.2 (powdered) aluminium foil 57.85 + 0.80
5=3-3_II~-LaB2 " o 56,71 0.0
5=3=-3-II1-LaB3 " " 55.10 + 0.39
5=3~3~-II-LaB4 " " 55.30 + 0,25

5=3-l-aB4 Survival ration, No.3 (bar) aluminium foil 57.69 + 0.39 ant attackéd
5~3~4-aB2 " o " 53.30 + 0.32

5"3-1‘-533 " " 55.00 + 0031

5~3«lh-aB4 " " 56,37 ~ 0.55 ant attacked
5=3~4-T-UnBA Survivel ration, No.3 (bar) aluminium foil 53.63 + 0,07
S5=3=bL-I-laB2 " " 55.79 + 1,02
5=3=4-T-UaB3 " " 55,44 + 0,22
5=3=h~I-UaB4 " " 59.49 + 0.59 ant attacked
5«3=4-T=LaB" Survival retion, No.3 (bar) aluminium foil 56.95 - 0,07
Sm3-l4-.I-LaB2 " . " 53.71 + 0,18
5-3-4-I-LaB3 " " 55.97  + 4,22
5=3-La1~LaBh " " 61.17 + 1,13
5-3~4-I1-UaB1 Survival ration, No.3 (bar) aluminium foil 59.95 + 0.09
5=3-4-II-UaB2 " " 57.67 + 0.24
5-3-4-IT-UaB3 " " 57.69 + 0.20
S5~3-lU.II-UaB4 " L 60.68 + 0.41
5-3-4-II-LaB41 Survival ration No.3 (bar) aluminium foil 57.30 + 0,30
5=3=l4-II~LaB2 " " 58433 + 0,67
5=3-4-I1-LaB3 " " 70.25 + 0.70
S5=3=4-II~LaBl " " 57.48  + 0,18




TABLE 1.

continued,

Original Weight

Code number Description Type of packaging weight change Observations
' (&) (&)
5=3-5~aB1 Survival ration, No.3 (powdered) aluminium foil 57.58 + 0.20
5=3=5-aB2 " " 58.20 0.02
5=3-5~aB3 " " 56,75 -~ 0,03
5=3-5-aBl " " 58.43 - 0.69
5-3-5=-I~UaB1 Survival ration, No.3 (powdered) aluminium foil 62.78 - 0,07
5-3=-5-I-UaB2 " " 61.07 + 0.23
5-3=5-I~UaB3 " " 56.39 + 0,01
5-3-5-I-UaBb4 " " 58.37 + 0.48
5=-3-5-I-LaB1 Survival ration, No.3 (powdered) aluminium foil 56.84 + 0.04
5=3-5=-I-LaB2 " " 61,46 + 0,04
5«3-5-I-LaB3 " " 64.51 + 0,17
5=3~5-I~LaB4 " " 64,82 + 0,03
5-3-5-II-UaB1 Survival ration, No.3 (powdered) aluminium foil 60.59 + 0.22
5=3=5~II-UaB2 " " 60,81 + 0.87
5-3-5-I11-UaB3 " " 60.43 + 0,07 ant attacked
5=3-5-I1I-UaBk " " 63.73 =~ 3,15 ant attacked
5-3-5-II-LaB1 Survival ration, No.3 (powdered) aluminium foil 55.96 + 0,06
5~3-5-1I-LaB2 " " 56.32 + 0,32
5-3-5.1T-LaB3 " " 57.46 + 0.04
5=3-5-TI-LaB4 " " 60.25 + 0,04
5=3-6~aB1 Survival ration, No.4 (bar) green aluminium foil 62,96 + 1,22
S5=3-6-aB2 " " 62.24 + 0451
5=3-6-aB3 " " 60,49 + 0,26 ant attacked
Sm3-0-aBh " " 62.20 + 0,22
S5=3.6-TI-jaB4 Survival ration, No.4 (bar) green aluminium foil 62.51 + 1.4
S5-3-6-I-UaB2 " " 61.73 + 1,45 big hole
5-3-6-I-UaB3 " " 70,09 + 0.41 bitten by
5-3-6-I-UaBl " " 60,58 + 1.27 insects or
mice
5=3=6=-I~-LaB" Survival ration, No.4 (bar) green aluminium foil 62.84 + 2,02
5~3-6-I~LaB2 oom n 58.09 + 1.19
5-3=6-I-1aB3 " " 56.99 + 1,69
5=3=6-I-LaBh " " 61,00 + 1,12
5-3-6-II-UaB1 Survival ration, No.4 (bar) green aluminium foil 62.44 + 0,08
5=3=6~II-UaB2 " " 62,35 + 1.95
5-3.6-II~UaB3 " " 59.71 + 1,10
5~3-6-IT-UaBl " w 55.58 + 1,61
S5-3=6~II~LaB" Survival ration, No.4 (bar) green aluminium foil 62,92 + 2.13%
5-3-6-II-LaB2 ' Som " 62.90 + 1,41
S5m3-6=II~LaB? " " 62.90 + 1,40
5~3-6-I1I~-LaBh " " 64439 + 2,61




TABLE 1.

continued.

Originel Weight

Code number Description Type of packaging weight change Observations
' (&) (&)

5=3-7-aB"1 Survival ration, No,4 (powdered) green aluminium foil 61.35 + 2,16
5-3-7-aB2 " n 63,15 + 1.91
5=3-7-aB3 " " 58.96 + 1.30
5~3-7-aBl " " 69.16 + 1.66
5-3-7-I-UaB1 Survival ration, No.4 (powdered) green aluminium foil 58.00 + 0.93.
5=3-7-I-UaB2 " " 54,16 + 0.52
5=3-7-I-UaB3 " " 55.17 + 0.12
S5«3-7-1-UaB4 n " 59.41 + 0,02
5-3-7-I-LaB1 Survival ration, No.4 (powdered) green aluminium foil 56.28 + 0.87
5=3-7-1I-LaB2 " " 57.41 + 0,40
5=3-7-I-LaB3 " " 59.58 + 1.10
5-3-7-I-LaBl " " 58.68 + 0.55
5-3-7-I1-UaB1 Survival ration, No.4 (powdered) green aluminium foil 60.79 + 1,49
5=3-7-11-UaB2 " " 63,91 + 2,50
5«3-7-11~-UaB3 " " 61.10 + 2.57
5-3~7-II-UaBL " " 59.31 + 1.38
5-3-7-1I-LaB1 Survival ration, No.h4 (powdered) green aluminium foil 64,70 + 3,90
5=3~7-II-LaB2 " " 65.71 + 3,29
5«3=7=-II~LaB3 " " 62,75 + 2.60
5=3-7-1I-LaB4 " " 6L, 18 + 2.22




TABLE 2.

HICROBIOLOGICAL OBSERVATIONS

c s Aerobic count Mold count Anaerobic Coliform
Cod b . .
ode number bescription (colonies/g)  (colonies/g) test test

5-2-1-aB1 Dehydrated, cooked rice 10 - - -
S5=2=-1-aB2 " 100 - - -
5-2-1-aB3 " - - - -
S=2=-1-aB4 " 50 - - -
5~2~-1=-I-UaB1 Dehydrated, cocked rice - 60 - -
S5-2-1-I-UaB2 " - - - -
5-2-1-I-UaB3 " 100 30 - -
5-2-1-I~-UaBl " - - - -
5-2~1-I-LaB4 Dehydrated, cooked rice - 10 - -
5-2-1-I~LaB2 " 50 - - -
5«2-1-1-LaB3 n - 30 - -
5-2~4-I~LaBk " - 100 - -
5-2-1-II-UaB1 Dehydrated, cooked rice 80 - - -
5-2-1=-II-UaB2 w - 100 - -
5-2-1-1I-UaB3 " - 100 - -
5-2-1=-1I-UaB4 o - 200 - -
5-2-1-1I-LaB1 Dehydrated, cocked rice - - - -
5-2~1-1I~LaB2 " 30 - - -
5-2-1-II-LaB3 " koo - - -
5-2-1-II-LaBk " 100 10 - -
Date of test 10 May ., 1972.

S5w2~4=gB1 Banans jam 150 - - -
S5m2=4=aB2 " 190 ‘ 60 - -
5~2~4~aB3 " 90 12 - -
S5=2-4-aBk & 90 20 - -
5-2-l-T~UaB" Banana jam - 70 - =
S5-2-4-I-UaB2 " 10 10 - -
5-2-4=I-UaB3 " - 20 - -
5-2-4-T-UaB4 " 50 30 - -
S5w2-4-I~LaB1 Banana Jjam 20 20 - -
5=2=buI-laB2 " 10 50 - -
S5m2-l~I=LaB3 " 10 90 - -
5-2~4-TI-LaBh " 150 10 - -
5=2=~L=TIT-UaB1 Banana Jjam 50 - - -
5-2-4-1I-UaB2 " 70 - - -
5-2=4-IT-UaR3 " 80 - - -
5-2-4-I1-UaBk4 " 100 - - -
5=2-4=1I-LaB1 Banana jam 20 - - -
S5w2wi~IT~LaB2 " 190 - - -
5-2-4-1T-LaB3 n - - - -
5-2-4-II-LaBk " 80 - - -

Date of test 12 May 11972.

Note.

- indicates =2 negative test result; i.e. microorganisms

10

not detectable.



TABLE 2. continued.

Aerobic count Mold count Anaerobic Coliform

C ipti . .
ode number Description (colonies/g) (colonies/g) test ... test

5=3~1-2B"1 Survival ration, No.1 (bar) 100 1000 - -
5-3-1~aB2 " 1500 - - -
5-3-1-gB3 " 1000 - - -
5-3-1-aBl J 2400 - - -
5=3-1-I-UaB1  Survival ration, No.1 (bar) 1500 - - -
Se3a1-I=-UaB2 " 1900 - - -
5=3=1=-1-UaB3 " 200 - - -
5=3=1=-I-UaB4 " 3400 - - -
5-3-1-I-LaB1  Survival ration, No.1 (bar) 600 - - -
5«3-1-I-~-LaB2 " 1900 - - -
5=3-1-I-LaB3 " 4oo - - -
5=3~1=I-LaB4 " 1000 - - S
5-3-1-1I-UaB1 Survival ration, No.4 (bar) 600 - - -
5=3u4~II-UaB2 " 400 100 - -
5-3-4-II-UaB3 " 600 - - -
5«3~1-I1-UaB4 " 600 - - -
5-3-1-II-LaB1 Survival retion, No.4 (bar) . 800 - - -
S5«3=~1-11~LaB2 " 500 400 - -
5=3-1-11I-LaB3 " 1000 - - -
5«3-1-II~LaB4 " 1000 - - -
Date of test 29 May 41972.

5-3-2~aB1 Survival ration, No.2 (bar) 400 : - - -
5«3-2-aB2 " 500 200 + -
5~3=2-aB3 " 400 - - -
S5=~3-2~a8B4 " 400 - - -
5-3-2-I-UaB1  Survival ration, No.2 (bar) 200 - - -
S5~3=2-I-UaB2 " 1100 - - -
5=3-2-I-UaB3 " 700 - - -
5~3-2-I~UaBl4 " 1200 100 - -
5-3-2-I-LaB1  Survival ration, No.2 (bar) 100 - - -
5-3%-2-I-LaB2 " - 800 - - -
5=3-2~I-LaB3 " 600 - - -
5=3%~2~T~LaBl . " 200 - - -
5-3-2-II~UaB1 Survival ration, No.2 (bar) 600 - - -
5~3-2-1I-UaB2 " 600 - - -
5-3~2-1I-UaB3 " 600 - - -
S5«3=2-II-UaBh4 " - - - -
5-3-2-II-LaB1 Survival ration, No.2 (bar) 300 - - -
5-3-2~-TI-LaB2 " 100 - - -
5~3~2-1I~LaB3 " 300 - - -
5-3-2-II-LaB4 " 1600 - - =

Date of test 25 May 1972.

Note. - indicates a negative test result; i.e. ﬁibroorgaﬁisms not detectable.

+ indicates a positive test result; i.e. anaerobic or coliform bacteria detected.
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TABLE 2. continued.

Aerobic count Mold count Anaerobic Coliform

Code number Descripti
i iption (colonies/g) (colonies/g) test test

5-3-3-aB1 Survival ration, No.2 (powdered) 200 _ 500 + -
5~3-3-aB2 " 1200 - - -
£=3=3-aB3 " 300 - - -
5~3-3-aB4 " 900 100 - -
5-3-3-I-UaB1 Survival ration, No.2 (powdered) 100 ] - - -
5~3-3-I-UaB2 " - - - -
5=3=3-1-UaB3 " 900 - - -
5-3-3~I-UaBh4 " 400 - - -
5~3~3-I-LaB?  Survival ration, No.2 (powdered) 1300 . - - -
S5«3=3-I-LaB2 " 700 Loo - -
5=3-3-1-LaB3 n 600 100 - -
5-3~3-I~LaBk " - 500 - -
5-3-3~I1-UaB1 Survival ration, No.2 (powdered) 300 - - -
5«3-3-II~UuB2 " 100 100 - -
5~-3-3~11-UaB3 " 600 - - -
5«3~3-I1I~UaBl " 700 500 - -
5~3-3-II-LaB1 Survival ration, Wo.2 (powdered) 200 . 1000 - -
5m3w3.1I~LaB2 " 1200 - - -
5-3~3-1I~-LaB3 " 700 500 - L -
5-3-3-II-LaBh " 700 - - -
Date of test 28 April 1572.

Se3abeaBA Survival ration, No.3 (bar) 1300 - - -
5=3~bL-aB2 " 200 - - -
5-3~-4-aB3 " 700 - + -
5-3-4-aBlh S 200 600 - -
5=3~l=I~UaB" Survival ration, No.3 (bar) 1100 100 - -
5-3-bL.T-UaB2 " 500 100 - -
5-3-4-I-JaB3 " 700 - - -
5=3=lb-T=UaBh " 1200 - - -
5-3=f-T~1aB4 Survival ration, No,3 (bar) 1300 - - -
5-3=4=I~LaB2 " 200 100 - -
5-3-4-I-LaB3 " 200 - + -
S5=3-i-T=LaB4 " 200 - - -
5=3=l4-II=UaB" Survival ration, No.3 (bar) 100 - - -
S5=3mbuII-UaB2 " - - - -
5-3=L-II-Uak3 " 300 - - -
5-3-L4-TII-UaBk " 100 500 - -
5-3-4-TI-LaB" Survival ration, No.3 (bar) 300 - - -
5-3-4=IT-LaB2 " - - + -
5~3-4-II-LaB3 " : 700 100 - -
S5=3=4-II-LaBk " - = - -

Date of test 22 M=y 1972.

Note. - indicates a negative test result; i.e. microorganisms not detectable.

+ indicates =& positive test result; i.e. anaerobic or coliform bacteria detected.
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TABLE 2. continued.

Aerobic count Mold count Anaerobic Coliform

“od i i . .
Code number Description (colonies/g) (colonies/g) test test
S5=3-5=-aB1 Survival ration, No.3 (powdered) 100 | 100 + -
5-3-5-aB2 " 300 1600 + -
f=3-5-aB3 " 700 600 - -
5-3~5-aBk4 " Loo 600 - -
5-5-5—I-UaBH Survival ration, No.3 (powdered) - 600 - -
5-3-5-I-UaB2 " 100 200 - -
5-3-5-I-UaB3 " 700 600 + -
5-3-5-1-~UaB4 " - 1100 - -
5-3-5~I-LaB1  Survival ration, No.3 (powdered) 100 | 1600 + -
5=3-5~T~LaB2 " 200 1800 + -
5-3-5-T-LaB3 " 400 1200 + -
S5-3-5=-T~LaB4 " 700 1500 + -
5=-3-5-II-UaB1 Survival ration, No.3 (powdered) 500 | 100 - -
5-3-5-II-UaB2 "o 1500 600 + -
5=3-5=TI-UaB3 » 1100 100 + -
5-3-5-1I-UaBk4 " 1700 1000 + -
5=3-5-1II-LaB1 Survival ration, No.3 (powdered) 400 600 + -
5-3-5-11-LaB2 " Loo 100 + -
5=3«5-II=-LaB3 w 200 - + -
5-3-5-II-LaBL4 " 300 - + -
Date of test 18 April 1972.
S5«3.6-aB% Survival ration, No.4 (bar) - - - -
S5~3~6-8B2 B n : : 100 - - -
5-3-6-aB3 v " A 2900 500 - -
5-3~6~-aB4 n ’ ’ - 100 - -
5~3=6-I~UaB" Survival ration, No.4 (bar) 500 - - -
5-3~6-I-UaB2 " 100 500 - -
5-3-6-I-UaB3 " 800 ' 500 - -
5=3-6-I-UaBh " 100 - - -
5-3~6~-I-LaB1 Survival ration, No.,4 (bar) 100 more than - -
300,000
5=3wb~-I~LaB2 " 600 - - -
£=3~6~-I~LaB3 LI - - - -
5-3-6-I~-LaB4 " - 200 - -
5=3~6-II-UaB4 Survival ration, No.4 (bar) 600 - - -
5=3=6-1I-UaR2 " - 600 - -
5«3~6~-ITI-UaB3 " - - - -
5=3-6-II-UaB4 " - - - -
5=3=b=II~LaR" Survival ration, No.u4 (bar) - - - -
5=3-6-II-~LaR2 n 100 - - -
5-3~6~II-LaB3 " 100 - - -
¥ A-TII-LaBl " 100 - + -
Date of test 6 June 1972.
Note. - indicates a negative test result; i.e. microorganisms not detectable.

+ indicates a positive test result; i.e. anaserobic or coliform bacteria detected.
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TABLE 2. continued.

Code number Description Aerobic count Mold count Anaercbic Coliform

(colonies/g) (colonies/g)  test test
5=3=7~aB"1 "Survival roation, No.4 (powdered) - - + -
S=3-7=aB2 " - - - -
S5=3=~7=-aB3 " - - - -
S5m3.7=-aBhL " 200 - - e
5~3-7~-I-UaB" Survival ration, No.4 {powdered) 100 - - -
5-%-7~I=UaB2 " 100 - + -
S5-3=7-1=-UaB3 " - 200 + -
S5e3~-7-I-UaBk " 600 - ~ -
5~%.7-T-LaB1 Survival ration, No.4 (powdered) 100 - - -
5~3%-7-1I~LaB2 " 100 - - -
5=3-7~I~L&aB3 " - - - -
SeB-7-I~LaBh " - - + -
5-3-7-II-UaB1 Survival ration, No.h (powdered) - . 400 - -
5-3-7-TI-UaB2 " - - - -
5-3-7-11~-UaB? " - - - -
5-3-7-I1-UaB4 " - - - -
5-3-7-TT-LaB1 Survival retion, No.4 (powdered) - - - -
5-3-7-11-LaB2 n - - - -
5«3-7-I1-LaB?% " - - - -
5-3-7-T1I~LaBh " - - - -
Date of test 27 April 1972.

Note. - indicates a negative test result; i.e. microorgasnisms not detectable.

+ indicates a positive test result; i.e. anaerobic or coliform bacteria detected.
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DISCUSSION

Discussion of visual observations and wveight changes

Most of the éamples show weight increases too great to be attributed
to weighing error which, probably,.does not exceed 0.03 g. The nature
of all the sgmples is such that they can be expected to be hygroscopic
and the weight;increases can probably all be attributed to aquigition of
water. All packages are sealed. In the cases of samples'contained in
plastic bags and paper bags péfmeation of the plastic and paper by at-
mospheric water vapour, over the period of expo;ﬁre, might be sufficient
to account for the observed increase in weight, even if the bags remained
perfectly sound. However, in the casé of samples contained in aluminium
packages, weight changes of the magnitude observed must indicate perfora-
tion of the containers. Leakage of greasy or syrupy material was ob-

served, though not recorded, in some cases.

It was observed that anfs aré quite competent to bite through all
three containing materials. Closer inspection would, probably, have re-
vealed more extensive ant damage than hés been recorded. Visual examina-
tion of banana jam samples beldngingito the third withdrawal revealed
that many of the plastic bags had been inadequately sealed at the outset.
The same presumably applies to the corresponding samples of the second
withdrawal. Flexure of the aluminium packages during handling and trans-

port might cause cracking along the creases.

Comparison between the conditions of samples stored at the three
sites does not reveal any obvious differences in severity of exposure.
Howéver, any such comparison is rendered difficult by the indiscriminate
damage done by ants at ASRCT, Bangkok before and after the exposure

period.

Large weight decreases shown by a few samplés probably”indicate

remnoval of food by ants.

Discussion of microbiological observations

Sanples were withdrawn from storage under test conditions on 17
January 1972 but, unfortunately, it was not possible to make microbiolo-
gical tests on them until April, May and June 1972. During the inter-

vening period the samples were stored in the cool room at ASRCT, Bangkok
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where it ig hoped that their nicrobiological condition did not change

appreciably.

The results do not give any cause to consider that the samples have
“become unfit to eat. There are no positive results for coliform tests
~nd only a few positive for anaerobic tests. Except in the case of one
sample (5-3-6-I-LaBl for which a count of more than 300,000 coionies of
‘mold per gramme was obtained) counts of total aerobic bacteria and total
20ld arz all lese then 10,000 colonies per graume.- These counts are
congidered quite acceptable and that for sample 5-3-6-I-LaBl nmight be

erroneou 8.

There is little or no evidence, at this stage, to show changes w1th
time in mlcroblologlcal populatlons or dlfferences to be correlated w1th
‘gite of exposure" The only conspicuous dlstlnctlon between sanples
is that the powdered variety of survival ration No. 3 seems to be gener-

ally more highly infected than other survival ration samples.

Discusgion of meteorological data.

The period between the first and second withdrawals falls mostly
in the cool, dry season (unlike the period up to the first withdrawal).
Lack of rainfall is not directly significant for these sanples which
were all stored under shelter in depots. However, all forms of vernmin
are less active at this time of the year. The humidity rose to high
levels each night, through most of the period, even in the absence of
rainfall. Temperatures over this period are conparatively low indicating
thathdeteriorative changes should be slower at this time of the year.

It is notable that, although on most nights the hunidity out of doors
reached 100%, it usually did not do 80 in the depots.  This should be a
significant aspect of the protection afforded by the depots. The depots
exclude direct sunlight. Radiative heating of the roofs and walls of
the depots causes the interior temperature of the cleared 31te depot to
be considerably higher than ambient during daytlme and’ that of the
jungle depot a little higher than ambient.
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CONCLUSION

At this stage it is already evident that the packaging of these
samples does not provide adequate protection under the conditions of
test. Probably, most containers have become perforated allowing ingress
of insects and moisture. Although the saumples still appeared edible at
the time of testing, their ultimate deterioration to the point of use-
legsness would updoubtedly have been hastened by the inadequacy of the

containers.

At the time of testing, leakage and insect infestation had already
rendered the samples unappetizing. It may be argued that aesthetic ap-
peal is not essential in combat or, particularly, survival rations.
Nevertheless, it seems preferable not to forfeit aesthetic appeal un-

necessarily.

The authors suggest two alternative ways of coping with the con-
tainer problien, viz. 1) The samples could be packed in nore robust
containers. This would involve the penalty of considerably increased
cost and weigkt. It might zlso render survival rations inaccessible
to a soldier who had lost 2ll equipﬁent with which he might open "robust
containers". 2) A number of packages, similar to those tested, could
be packed for storage in larger (e.g. 5 kg or 25 kg)'containers which
would be insect and moisture proof, e.g. tin cans with tight fitting

lids could be used.
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APPENDIX

TEST PLAN

SAKAZRAT EXPERIMENT STATION

'APPLIED SCIENTIFIC RESEARCH CORPORATION OF THAILAND

Sponsor

Manufacturer

Purpose

Scope of trial

Exposure

Preserved foods
(Combat and survival rations)

Preserved Food Organization
Preserved Food Organization
To study the changes in physical and chemical pro-
perties of combat and survival rations when stored

under different conditions over different lengths

of time.
~ To determine their shelf lives.

- To study microbiological growfh.
Number of types

Number of replicates

Humber of withdrawals

Nunmber of sites

Number of specimens

On sites 576 cleared, 576 jungle
Controls 288

Nunmber of specimens subjected to tests prior to

exposure 36
Total ‘1476

Sites:cleared, 50 x 50 metre area.
Jungle, adjacent to the cleared site..

Methods: specimens contained in cardboard boxes
and stored in shelters, sinulating field storage,

and in an air-conditioned roon.
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Agsessment

Withdrawal
Programme

Meteorolqgical

Data

Reports

Controls: kept in the air-conditioned room about

250 netres away from the cleared site.

Specimens 5-2-1,
5-2-49
5-3-1,
5-3-2,
5-3-3,
5~3~k,
5-3-5,
5=3-6,
5-3~7,

Visual on site

Weight changes

Dehydrated, cooked rice

Banana jam

Survival
Survival
Survival
Survival
Survival
Survival

Survival

Microbiological growth.

ration
ration
ration
ration
ration
ration

ration

No.
No.
No.
No.
No.
No.
No.

2 years with withdrawals at 3 monthly

-Boutine.

At each withdrawal.
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in
in
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bar form
bar form
powder form
bar form
powder form
bar form

powder forn.

intervals.



