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ABSTRACT

Laminated aluminium foil has been found to be the best packaging material for storage of
compounded soup powders under tropical conditions. At 25°C, shelf life of soup powders with
medium moisture (3:5—55 per cent) and packed in plain sanitary cans is about 8 months
which may be extended to about one year in laminated aluminium foil bags. Shelf life is
better in low moisture packs compared with medinm or high moisture packs. -

INTRODUCTION

Packaging and storage studies on compounded soup powders containing single bases
like tomato, carrot, potato, beans, peas, chicken or mutton have already been reported
from this Institutel. Further work has resulted in the formulation of four recipes (chicken,
split bean, cauliflower and mixed vegetable soup powders) in which two or more bases have
been used. Onion soup powder has been compounded from a single base. The present paper
deals with investigations on the packaging and storage of these products.

MATERIALS AND METHODS

Chicken, potato, carrot, pea, cabbage, cauliflower, split field beans, onion and tomato
were dehydrated as described in Table 1. Soup powders were compounded using minus 60
mesh bases as per recipes given in Table 2. For storage studies, effect of different packaging
materials like 300 and 500 gauge polyethylene, polycell, double M.8.T., cellophane*
glassine (inside) and waxed paper (outside) combination, laminated heat sealable “alu-
minium foilt and sanitary plain cans; two storage conditions (7) 25°C and 75 per cent R. H.
and (i7) 37°C and 92 per cent R. H.; and three moisture levels (low —2 to 3 per cent, medium
—3-5t0 5-5 per cent and high —6 to 7-5 per cent) were studied. Samples in glass pottles
stored at 0°C served as control. About 60 gms. and 120 gms. of material were packaged in
flexible films and plain cans respectively. Periodic examination for moisture pick-up, free
fatty acids, ascorbic acid, B-carotene and organoleptic quality was made during storage.
Methods employed were the same as reported earlierl. Free fatty acids (F. F. A.) were
determined by A.0.A.C. method? and expressed as percentage oleic acid.

RESULTS AND DISCUSSION

1. Equilibrium relative humidity—The equilibrium moisture contents at 25°C of soup
powders at different relative humidities are shown in Figure I. It is seen, that in onion soup
powder, the critical moisture content is 4-5 per cent corresponding to 40 per cent E. R. H.,
while in the others the respective values are 6—6-5 per cent and 53—60 per cent.
The lower critical “moisture content in the case of onion soup "powder was

* Double layer moisture-proof Heat-sealable transparent’ cellulose film.
+450 gauge laminate of aluminium foil/paper/aluminium foil with a heat-sealable coating inside (“R”
type of laminate), -- : ’
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Fie 1—Humidity, moisture,’ ethbnum curve for chickens, split- bean,
' : cauliflower, mixed vegetables and onion soup powders.

oi)vmusly due to the extremely hygroscoplc nature of dehydrated onions. Above these
moisture levels, the free-flowing characteristics of the soup powders were adversely affected
and they tended to form Iumps. Therefore, packaging requn:ements to. provide profection
against moisture ingress will have to be more stnngent in case of onion soup powder than in
othets. At equilibriund relative humidities ranging from 84 to 93 per cent, mould growth was
visible “after about 11 days in split bean soup, 18 days in cauhﬂower, mixed vegetables
and chicken soups and 31 days in onion soup powders Sulphur compounds in onions
seem to- delay the appearaice of mould in the onion soup powder

2. Stomgestudws—Data. regardlng changes in mmsture free fatty acids and: organo-
leptic quality of soup powders packed in different flexible films and .stored at 37°C-—92
per cent R.H. and 25°C—75 per cent R. H. are given in Tables 3 and 4.

(Jb) Shelf l¢fe in flexible ﬁlms ot 37°C-and 92 ‘per cent B. H.—

© Tt is seefi that heat-sealable laminated aluminium foil was the best package up to a
storage period of 3 months. Glassine bags enclosed in waxed paper were found to be
unsuitable because of poor resistance to moisture ingress and technical difficulties in heat
sealing, Split bean soup powder packed in these bags was unacceptable even after one
month’s storage. 500 and 300 gauge polyethylene and polycell bags were found to impart off
flavour to split bean, cauliflower and.onion soups and were judged as unacceptable within a
month. Cellophane was found to' absorb moisture at high humidity and thus lose its dimen-
sional stability during storage and was therefore considered unsuitable,
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(¢t) Shelf-life in flexible films at 25°C and 75 per cent R. H.— .

Polyethylene of 300 and 500 gauge, polycell or double M. 8. T. cellophane may be
used for packing soup powders for a period not exceeding 4 months. In laminated alu-
minium foil the products remained acceptable even at the end of 10 months.

(145) Comparison of laminated aluminium foil with plain sanitary cans—

Organoleptic equality of soup powders with medium (3-5to 5-5%,) moisture, packaged
in plain cans and examined after 3 months’ storage at37°C and 10 months’ storage at 25°C
was found to be inferior to the corresponding samples packaged in laminated aluminium
foil. The soups in cans developed a distinct off flavour probably due to its contact with the
metal surface. Control batches packaged in laminated aluminium, foil bags to.which strips
of tin or aluminium were added also developed the off flavour thus proving that plain
metal containers are not quite suitable for this purpose. Laminated aluminium foil bags
were free from this defect as the product did not come in contact with aluminium due to the
inner lining of heat sealable material. On the .other hand at 25°C, soup powders having
medium (3-5 to 5-5 per cent) moisture were found to have shelf-life of about 8 months in
plain sanitary cans which may be extended to about one year in laminated aluminium foil
bags. . ST

It is quite possible that the soup powders may have as long a shelf-life
in lacquered cans as in aluminium foil bags. No information is, however, available in the
literature on the storage behaviour of soup powders in lacquered cans vis-a-vis plain sani-
tary cans. L
() Storage in plain samitary cans with low, medium and high moisture levels, of soup

powders— : ~ o ‘ ; B '

Data regarding organoleptic quality of soup powders with low ( 2—3%), medium
(3:5—5-5%) and high (6—7-5%,) moisture levels stored in plain sanitary cans at 37°C and

25°C are given in Tables 5 and 6. Results show that wt 37°C.the soup powders haying high

and medium moisture levels were unacceptable at the end of 1—2 months and 2—3
months respectively while in the case of low moisture content the products were in good
condition even after 3 months, At a storage temperature of 25°C the shelf-life of products
was 4 months for high moisture packs, 6—8 months for medium moisture packs and 10
months for low moisture packs. ST T o o

Even though free fatty acids increased considerably during storage, organoleptic
quality was not much affected, probably due to the dominant flavour of spices in the
soup powders. o .

For prolonged storage under tropical conditions, the best results maj be obtained
by packaging the soup powders at a moisture level of about 3 per cent in laminated alumi-
nium foil bags. - - : - o
(v) Retention of sulphur dioxide, dscorbic acid and B-carotene during siorage—

Data regarding retention of sulphur dioxide, ascorbic acid and B-carotene given in
Table 7 show that retention during storage of SO, is fairly good, of ascerbic acid rather poor
(except in mixed vegetable soup containing low moisture) and of B-carotene fairly good.
In general, the retention is better in low moisture packs when compared with high moisture
packs. _ . o L
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TABLE

Camgms I, mxsmmm, xmw ,ygm AOIDS:AND. onqmwm*m QUALIFY 0F smrmng e

[REEN

-..-One

Storage pex;od in months

».,;‘.4 s ann T

£

A
A e
Organoleptic ‘score on

SQ“P-PoWde! ! i’aokagmg mutprml - Mmsture B F A the reconstituted sample
N PR :\(\ = - /0- % ,--_.——-..-_._..J\_.._.__._._‘
- Colour Flavour
I S PETRTIT . —— e — Y s
Chickeh soup powder Initial . 414 498 5 5
Poly cell 797 21-7 3 2
Double M.S.T. Cellophane 20414 9235 8 e
»  Aluminium foil 4:23 15'8 5 5
Split bean soup powder Initial ., 476  6-22 5 5
. Polyethylene 500 gauge 5:93 3()'5
Polyethylene 300 gauge . 6-00 31-2 4 1
Poly cell ' .. 704 339 4 1.
Double M. 8. T. Cellophane 1286 395 3. 2.
Aluminium foil 484 26-3 3. 35
Cauliffiowey soup powder  Initial 353 4-24 5 5
Polyéthylene 500 gauge 425 225 ~ 4 - 1
- Polyethylene 300 gauge 4-70 25-2 4 1
. Poly cell 558 215 3 1
* Double M.S.T. Cellophane .. 10-35 339 ;8 35
- «  Aluminium foil 3:23 194 .5 . 8
Mixed vegetable soup Tnitial 3:67 540 5 5
powder .
Poly cell . 7-47 ° 306 3 2
o Double M.S.T. Cellophane 12-87 344 3 3:5
Aluminium foil 379 205 5 5
Onion soup powder Tnitial . 402 313 5 5
- Polyethylene 500 gauge 5:25 101 4 1
Polyethylene 300 gauge 543 10'6 4 1
; Poly cell . 652 11-24 3 35
Double M. 8. T. belloph‘me . 9:22 11-44 3 .35
Aluminium foil v 4:03 9°94 . b 5
E e Orparoteptio
€olour - )
Like control . . b
Slightly more brown than conbrol I
Brown . 8
Deep brown .. . 2,
Almost black . 1

R
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PACKRD IN DIFFERENT FLEXTBLR FILMS (STORED AT 37°C° AXD 02 Pi® ozwt R. H.)

Two ‘ Thres- - ‘
¢ , e — § e A
e Organoleptic score on : ) Organoleptic score.on
Moisture F.F.A. the reconstituted sample ‘Mo(i;tuw FF.A. thereconstituted sample
% % A % A
’ et Colour Flavour o ‘ ° ' ? " _Colour Flavqtg;—‘
11447 . s 1 . .
2815 - .. e 1 e .. .
4-30 251 4 35 43 ° 282 " 8 35
91 37-9 2 1 .
21-36 127 g 1 . . I
504 32l ¢ B 518 388 3 35
. . . . (X )
. . . s .
31-3 54-2 I T St T
8-27 29 4 . B 337 329 " 8 85
827 . ) 1 . v . .
18-97 .. T2 1 RTINS . .
374 29-2 4 5 3-76 329 3 3:5
8-22. 159 2 2 13-64 1 1
17-30 188 2 2 R 1 1
4:07 12-6 4 5 402 B 3 T35
© 8core
Flavour
Like control .. . 5
Fairly strong .. -~ .. 4 -5
Weak .. 3 '
Very weak .. . 2 /
No flavour . o 1
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. TABLE
Gmmns IN MOISTURE, FREE FATTY ACIDS AND ORGANOLEPTIC QUALITY OF SOUP POWDERS PACKED IN -DIF

Storage period in Months = - ... Two ) . Four
A b A - A
p ‘ A - — v . —- ¢ N
- — - © - Organolepticscore : . Organoleptioscore
- , : ® . onthereconstitut- 32 o onthereconstitut-
Soup powder ‘Packaging _ © S 7 ed sample °. 3 ed.sample
. 2 & 2 :
§ . Colour Flavour é’ : Colour Flavour
Tnitial 414 498 5 5 e e ..
T Poly cell .. 567 165 4 35 6-29 22-3 3 2
Chicken soup Double M.S.T. 80 22-4 4 © 85 787 497 4 . 35
powder Cellophane - .
' L AL foil 414 146 5 5 414 164 5 &
Tnitial .. 476 622 5 5.
Polythylene 500 5:25 24:1 4 35 54l 274 4 35
e . _gauge : ) : '
Split bean soup Polyethylene 300 5:67 26-8 4 35 5-50 31'8 4 35 3
powder  gauge .
Poly cell .. 5:86 26-9 4 35 5:-96 3300 4 35
- Double M.S.T, 7-16 33:8 4 35 6-39 369 4 3:5
. Cellophane . . . .
L Al foil . 4-76 22-0 5 5 476 29-2 4 5
[ Initial - .. 323 42 5 . .
" Polyethylene 500 376  19-1 4 35 406 960 4 35
gauge ' . ;
. -- " Poylethylene 300 3:98 200 4 3-5 4-45 31-8 4 35 -
Cauliflower soup <{ gauge B .
powder - Poly cell .. 558 20-7 4 3-5 4:95 31+5 4 35
“Double MST. ~ 546 250 4 35 603 397 3 2
Callophane : .
L Al foil 3-23 16-4 5 5 3-23  20-9 5 5
Initial .. o367 54 B 5
. | Polycell - .. 503 192 4 35 607 331 3 = 2
Mixed vegetable .
soup "‘powder Double MS.T. . 56 21+6 3. 2 8:04 37'9 2 1
. Cellophane . ) . - ) .
v Al foil .. 3:67 14-3 5 5 3:73 209 5 5
[ Initial .. - 402 313 5 5 :
- Polyethylene500 4-47 758 ‘4 35 482 102 3 2
gauge . N
i Polyethylene 300 465 724 .4 36 49 10-7 3 2
Onion soup pow- { gauge . ) .
der Poly cell -+ .. 477 7-41 4 35 5-92 11-8 4 35
Double M.S.T. 554 794 4 35 6-41 12-2 4 35
Cellophane . : N
L AL foil ~ ¢, 4'05- 690 5 5 406 9:62 5 5
. - S : . Organoleptic
Colour ..

Like control .
Slightly more brown than control
. Brown 2 d

Deep brown

Almost black

!i‘ Lo
Lk UF 3
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FRRENT FLEXIBLE FILMS STORED AT 25°C amD 75 PER CENT R. H, .
Six . . . Right S " iTen
— —A - I St =N ¢ —— A . ~—
'9/ Organoleptic score ) Organoleptio score R Organoleptic score .
° on the reconstituted  © o on the reconstituted o~ we¢ Onthereconstituted
g R .sample . .2 s sample . = 8§ ° samaple
8 < ,E : A e——— %" g Ay
= : Colour  Flavour = & Colour  Flavour L Colour  Flavour _
686 317 3 2 754 861 2 1 e
7:89 64:2 3 2 875 .. 2 I e e
4°35 20-6 5 b5 4-28 260 - 5 - 5 42 212 4 857
568 458 3 ‘ .
596 44-8 3 1 - ‘ . 7 .
646 456 3 2 726 558 2 1 I . o
7-26 568 2 & B . e - e e .. ..
476 405 4 35 476 490 3 35 &8 411 25 3B
45 344 3 2 458 2 .1 . ;
477 397 3 2 © 478 .. 2 - 1 e . . e
572 358 2 1 - L .
7-22 398 2 1 _ e L .
3-3¢ 253 4 35 3-24 22-1 4 3-5 3-38 26-1 - 4
. 3
6-35 352 2 1 e :
373 233 8 5 373 285 4 35 3-87 31'8 4 38
520 134 3 2 543 156 .2 .1 . .
53 151 3 2, . 616173 2 .1 e
6:63 14'6 2 B . .o .o P ve
714 153 1 . . - .
405 11'2 5 4-08 4.1 4 35 . 44 151 151 4 .85
8core.
. Flavour )
Like control .. .. N -8
Fairly strong .. 4
Weak .. 3
Very weak -, e . 2
No flavour .. .. . 1
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RETENTION OF SO,, ASCORBIC ACID AND B-CAROTENE IN SOUP POWDERS STORED IN ALUMINIUM FOIL BAGS
AND PLAIN SANITARY. CANS AT 25°C AND 37°C AT DIFFERENT MOISTURE LEVELS

Soup powdet

Container

Retention 9,

A

2 months at 10 months at 2 months at
25°C ) 25°C 37°C
e A N O A b WY A lan}
Ascor- P-caro- SO,  Aseor- (-caro- Ascor- B-caro-
bic tene bic tene bic tene
acid acid acid

Chicken Cans

Cauli-Flower—

Cans

Mixed Vegetable—

Cans

Aluminium foil

bags

(Low moisture

Medium moisture

. High meisture

Aluyminium- foil
bags
Low ﬁmisture

Medium moisture

High moisture. .. -

Aluminium foil
bags

Low moisture
Medium moistuge

High moisture

Aluminium  foil
bags

(Low moisture

Medium moisture:

High moisture

B-carotene—1-120 mg 9 -

471 10000 717 20:0  BI-1
595 1000 69-9 27-1  60°5
411 875 452 00 176
3713 795

34-7

377

28-3
20 7

" Initial values—S80,—558 ppni, Aseobric acid 26-54 mg9%, and
982

- '89-3

84-8
71-4

Initial values——803—343 ppny, Ascorbic acid 860 mg % and

B-carotene—0-172 mg 9, )
343

6901 523 97°6 282

775 52-3 87-8 254 204
47-7. 52-3 781 248 116
388 52-3

320

291
23-3
145

523~

52-3
46-5
46°5

Hiitial values—S80;—515 ppm, Asoorblc a,cld 34+50 mg 9, -

and (B-carotene 0-048 mg %

606 97:9 650 207 744
94-2  93:8 369 40-7 83-4
56+3 89-6 194 142  79-2
357 834

© B-carotene 0°891 mg %

69-5 98-8 520 9-7 550
'84:0 1010 390 77-8 276
55-6  100°4 323 0-0 - 27-1
33-4

- 911

49°3

605

26-1

181

33:7

51-5

36-4

181

93-8°

729

52-1
625

- Initial values—S0,—515 ppm, Ascorbicacid 35-96 mg % and

97-6

101-0
100-4

91-1




