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Abstract

Survial and emergency food packets were developed for use by people isolated in adverse circum-
.stances. These products are made from cereals suchasrice, barley and wheat, and from nutritionally

defined products, such as glucose, sodium caseinate, powdered milk, hydrogenated vegetable fat and

so on. The caloric distribution of the survial packet was adjusted to 55% carbohydrate, 33% fat,

and 12% protein for maximum body water retention. The raw materials were mixed thoroughly and

then compressed into bars at 4,000 psi (survial) and at 7,000 psi (emergency).

Compressed bars of the emergency packets were coated with edible coatings for protection from

insects and microorganisms and prevention of cracking. These products are 4.0—4.4 Cal. per gram

and 4.2—4.9 Cal. per cubic centimeter. The texture of the bars makes them convenient to carry

.and eat.
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Table 1. Formulas for the trial products.
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(unit: g)
_— .
ingredieﬁts \\""type’S\, ! ’ z i 3 4
Glucose ' 40 ' 60 . — —
Puffed rice | — 24 15| 175
Compressed barley i~ t 62.5 —
Milssal(polished wheat) 1 — — ( — 34
Ramyun l — i 34
Other carbohydrates '1 20 8 ‘\ — —
Powdered milk 50 — 1 - —
Sodium caseinate } 5 5 . 5 5
Hydrogenated vegetable fat: 10 | — —
Soybean oil ; .2\ 0'2!& 15 9.
Water I T (N e M
Miscellaneous \I 1.3 1.3 0. 5 0 5
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Table 2. Formula for edible coating.

Sodium caseinate 3g
Gelatin 7g
Starch | 4g
Glycerin 3g
Water

83ml
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* The steps which are circled with dotted line could be-

omitted.

Fig 1. Process for the production of the trial
produsts.

4 HERo 2wy HE

—RERS kS Bft —BRSS AOACHD R
71 ek Fikel Bele EAHAH.

EEERE : paired preference test® s} Kramer 9 M.

LEtol ol % HEZREED Jages AU
g2 edFe AERA TFEFAA AAEA
A A s

EEER% : Hardness Tester(A & Kiya Seisakusho it
)T Aesd 445 d. &, AFE tester o A
mHe ool HHESE AdAd ¥E 2 AFA K
E2 ol

R AAEE Fd 2 e A o o]
#el 474 Im9 LE AAFE ¥ol 60rpm 22 10
27 HAAA AE wtr E shE A FE AU

ETRE : ABEE 1.8~2.0m 9 FoldA BRET
AAAN AZe FAdAE R FELE FAHUA

KBS % X
1. RSB HEt 8

w45, AP BRAFL Aol AelA HER
gprolA e 1 E BECE VA L E AT 74



Vol. 7, No. 3 (1975) Ef- &Ry AR

oz 2 A9E sixeca #HEUA A48
A god AR F, BARMY KA ketosis%
FRE, = B BAES BBk Yo 2
ERE ok el S dg dFas BFoR wﬂ
ol AMEH L Re@sich, 294 7] %9 NAS—-NRC
% UN 9 FACO| M e E#BES 4% 2588, Ay
R A BEHFS A7 %Y 55~60%, 30%
2 10~15%9 w2 4AE A& Agsn Yopaoin,
A REES 1,282 48 —EmMd fziEs k5
Exkiv— AEE 2 FANEE HA#Hor @}, g
BHEL el BoivhA MBS TR odg ﬁ
#HAE b ol 8459 Ketone body 44 & A
o FE 498 BERAA QY sEUne OH
T FHoE Agd fd®w ogd e S4B
BEEEYH A8 $HE4 @& Exiepre &
BHEY BEEHMES 008 68 A 29 FEE
BE o 044 #ykss 457 o ad= A
A7t BaEgches, e B BEES RIS
°lE¢ Wikaedds k4o 2a8n Sl B
Hel = AR WHKF] BEFHA Fo BARES o
S AdAnz BEEY BHES BYHE wssE
o BE&HE Aol vt HAkY A osipge
B2 RS BL HEARS Ritps =
Ba REAKS B #HRed 2889 1% 2 3%
of B, 2l Bl £HEAA 73 KAl
B Ak Mol Mg Ngel &E" AL
WG ¥ BEHEY #RIEES 68:18:182
ol MAKS S AF HWE F Yot dgtue, =
A & REHE o) d7 e HWRELSE o #HE
F BENYTG. 39 A2 E WRK e e
FHAdiett & F2 819 =, BEWEMES M1
FEEE Mol Bhmes ARt 7] /J/;H RE
WE Htezy LAMVES 2292 % g
BE AEERAAE BUEKT $e medium chain
triglyceride(MCT) & utEol [WEEEZ A48tz 9
L2308 geltete] = o} ®FHA @x ok Kfh
BEY e E {tgik s MEs s ghe 29 &
Aoz ¥ - BNEL Fisdc @2 gty ws
Zc},

2. BEEY BE ¥ koa8y ol s &

=xh
Table 1ol 4 3 wie} o] 1

ARy pogds Aoz geol ol
+ 8EE A%E et gl =2
+ X2 ALY GEN Az 21 5

(143 )

Table 3. Several binders, its binding effect and
nutrient content.

. 1. . Dosage
- Binding (g)/ Protein
Binders Cal.
effect 200g of (®)
. product
Sodium-caseinate 1 +* 8 32 7.5
Sodium-carboxymet-
hy! cellulose(CMC) H 0.8 0 0
Corn syrup H 20 66 0
Egg white o 35 16 3.6
Gelatin |+ 10 32
Sugar o+ 25 100
1

* 4 very good, +: good, +: fair
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Fig. 2. Hardness of the product (type 3) with
various amount of sodium-caseinate.
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HARONESS (xg/omt)

WATER(%)

Fig. 3. Hardness of the product (Type 1) with
varicus amount of water.
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Fig. 4. Hardness of the product (Type 3)
compressed withvarious pressures.
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Fig. 5. Density of the product(Type 3) compressed
with various pressures.

Table 4. Sensory evaluation of the product com-
pressed under diffenent pressures.
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Table 5. Crushing rate of the product compressed
with various pressures.

Pres- ‘
sure| 1,000 ) 2,000 | 3,000 | 4,000 | 5,000 6, 000
(psi) . s
Crush-! crushe:
0 no no no
ing crushedti t0 4 1. yshedlerushedlcrushedlcrushed
rate pieces i
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Table 6. Decrease of volume of the products compressed with various pressures.

pressure (psi) | |
1, 000* 2,000 | 3,000 5,000 ‘ 7,000 9, 000 12, 000 t 15,000
sample I _
A L100 84 80 | 73 ' 70 69 68 67
B | 100 62 62 | 58 | 57 57 55 55
* : Assume 100 is the volume of the sample which were compressed at the pressure of 1,000 psi.
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Fig. 6. Decrease of volume of the products (Type
1,2) compressed with various pressares.
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Fig. 7. Density of the products (Type 1.2) com-
pressed with various pressures.

Fig 8 #=)

A gt & 2sid GE YA FE WA &
RS zAg A3 9 3,000psi 2 AT AFo A
Festz s 2 5,000~7,000psi 2 AL AEFS F
gt Hol gl (Table 9 z).

ol 49 AAE ¥ 24 B BLEAAE L2
9 A% 5000~7,000psi, 3,48 L 4,000psi Wz
shste Hel Atz &+ Ut ol 2L 3

\w 1,000 2,000 3,000 5,000 7,000 9,000 : 12,000 | 15,000
types [
Weight (g) 9 9 9 9 9 9 9 9
I{Volume (cm?) 10. 49 8.80 8.35 7.65 7.35 7.26 7.09 7.03
Density 0.86 1.02 1.08 1.18 1.23 1.24 1.27 1.28
Weight (g) 9 9 9 9 9 9 9 9
ZlVolume (cm?) 14.13 9.43 8.72 8.22 8.12 8.04 7.71 7.7
Density 0.64 0.95 1.03 1.10 1.11 1.12 1.17 1.17

Table 8. Hardness of the products compressed with various pressures.

unit: Kg/cm?

\pressure (psi)| |
\! 1,000 2,000 3,000 5, 000 ‘ 7,000 9,000 12,000 15, 000
types ‘
1 J 3.5 8.0 12.6 14.3 15.5 16.0 16.3 16.6
2 ; 1.5 5.2 7.7 10.6 11.8 12.3 12.7 13.0
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Table 9. Crispness of the products compressed with various pressures.

T pressure(psi)|

1,000 | 2,000
types ) N |

3,000

A L
jl‘zl;z

1
2

5,000 | 7,000 | 9,000 ' 12,000 | 15,000

O
\4"4

* 1: brittle, 2: moderate 3: hard, 4: very hard.

Table 10. Nutritional ard physical properties of

201 the products.
~ . e e . ©typesl i P
o SRR 1 2 30 4
. .
= o /u__//“’ N ) 1
2 /o Cal/100g a2 307 a2m 44l
Z Y / Protein(%) | 15.3 5.8 12 12
= 8 ——— 1 :
1 // . Fat(%) 6.9 9.3 18 17
L/ i Carbohydrate(%) 57. O‘i 72. 4 55 59
2| / Cal/g 4.4 4.0§ 4.3 4.4
L N e . e Cal/cm3 4.91 4.4 4.1 4.2
w0 oeoe B0 Cal/man/day 1,500 1,500, 2,580 2,640
PRESSURE (psi) Weight(g) /man/day 360i 360 600‘ 600
Fig. 8. Hardness of the produtcs(Type 1,2) com- Volume(cm®) /man/day 341 375 63z 632
pressed with various pressures.
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Table 11. Several emergency rations
per man per meal.

Trial ' :
Rations 8;‘;1““ USA Forn;g-a i;Thailand

- | 3.0 ’ \
Weight(g) 200 | 180 | 145 | 270
Volume{cm?®) 210 420 190 % 740
Specific gravity 0.95 0.43 0.76 ! 0.36
Calorie 900 | 867 | 624 ' 905
Protein(g) 27 20 19 34
Calfem? 41 . 2| 086 | 1.21
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