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INTRODUCTION

The drying of foods is one of the oldest methods
of food preservabion known te man, It is used to pre-
serve thew during the season of abundance for the consum-
rtion during the seasons of shortage. It is considered
as an ancient art, its origin is unrecorded, but many
of its practices have been handed down even into the
present day, and in some cases form the bhasis of modern
food wanufacturing processes, Sun-=dried dates, figs,
apricots, and raisins were produced by the lideterranean

Rasin.

The first record of the artificial drying of foods
according to Prescott, and Prector (113) appears in the

18th. century,

Production of dehydrated foods in the J.A.R. which
was c¢onsidered in the past as 2 mere “war baby" has
become, a vigorously growing branch of the peace~time
Tood processing industry. The dehydration process
atarbed recently in U.A.R. in 1938; the iirst plant for

onion dehydration was erected at Maghaghaj; klenia province,

From table (1), it can be noticed that there is a
great demand for both fresh, and dehydrated onion to

supply certain foreign markets,



Table 1 — Production of fresh onion and exporbs
of both fresh and dried onion in U.A.R.*

Total Export

Year — ‘Fresh Dried

Production Weight value Weight Value

(tons) 1000 L,E  (Lons) 1000 L.E

1952 243945 90164 2304 1942 293
1953 280935 122683 3649 2621 e
1654 256805 169972 2047 271e 296
1955 389610 173567 2312 5245 420
15956 375030 198698 4of4l %801 489
1957 451035 152632 2677 4900 721
1958 429030 160058 3498 5893 515
1959 519950 179938 3723 7211 881
1960 504765 169817 5004 5573 598
1961 49755 199627 3281 5206 719
1962 601625 156841 5289 6961 1805
1963 647297 155000 4793 6353 1973
1964 647428 174638 5067 3139 925
1965 669495 1591le6 5593 5529 1178

* Annual report of Agric. Economies, Ministry of
Agriculture, U.A.R. December, 1966 (In Arabic),
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The discolouration of the dehydrated onion during
storage and the subsequent difficulties in 1its exportat-
ion (as happened in 1964), is one of the sericus problems
faeing this industry. Tc the author's knowledge, There

are no researches concerning this problem,

Recently the U.A,R, has shown greabt interest in
grape growing. One third of the 100,000 feoddans that
are proposed for vine plantations will be restricted to
the Thompson Seedless (Banaty variety), which will be used
for dehydration, besides the direcet consumpiion as table

grapes.

In addition, the importation of ralsins froum
foreign countries has been restricted in the last few
years as shown in table (2). In order to save hard cur-
rency for other important purposes, the U,A,R, has recent-

ly showmn eertain interest in the production of raisins.
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Table 2= Procuctlon of grapes, exyorts of
firegh frapes, «nG inports ol dried
srapes 1n U.b4.R, 1o Goas?

ey Production Larnors Impert
LK = Lo+ it - "
e ( 21l varietvies ) e ( dried )

1952 50070 550 1312

1953 94550
1954 10150 ol b 2012
1955 75058 S5 1970
1855 20590 ol.7 1709
1557 91000 52.1 205%

9]

U 2051

pNa
!.4
[ ]

1958 87800 5243 250

1959 99292 41eo 1435
1950 | 162050 7.l 1265
1951 106300 400 30
1952 120172 20.5 1149
1955 105412 5740 2592
196 906 50 10.0 744

195 GOOH7 53.0 18

¢« (Personel Cowmunicatvion, «dinistz; of Supply,

e G A e o Lo em o I T, T . N
2l wminiztry of apriculwuvre, Ulaedds ).
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ATNM OF INVESTIGATION

The purpose of this investigation can be summ-
arized as follows 3
1= To 1dentify and estimate the free amino acids and
sugars which may play the effective role in the
over=all reacticns leading to disceolouration of

dehydrated onicns and raisins,

2= To find out the suitable treatments for onion and
ralsins processing with a good quality of the end

product.

%=  To follow the changes which may take place in
dehydrated onions and raisins packaged in different
containers and kept under different storage cond-

itions.



ABVIEW OF LITERALURD
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I- DEHYDRATICN OF ONIONS

The literature on the subject of onions is so
enormous that it can hardly be covered in this thesis,

However, only peritnent literature 1s cited.

a) Raw Material

The quality of the end product is mainly dependent
on the raw maverial used, Taking tals into considerat-
ion, most onion factories maintain a Crop Research
Departuent to specify the quality factors reguired in the

dehydrated onions,

The desirable characteristics of the onion bulbs
are high solid, high pungency, white colour, and large
bulbs which are able to hold up in common storage for 2
to 3 months with a minimum of rot, shrinkage, or sprout-

ing (113).

b) Some chenical properties of onions

Sugars s There appears to be 1little information
in the literaturc regarding the nature of onion carbo=-
hydrates, which are probably the constituents of great

potential significance,

Bemmett (11) found 64,23 % soluble sugars, 11,43 %

reduging sugars, nd 52,89 % non-reducing sugsars in the
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Thenezer onion tdry weight basis), He also investigated
the nature of the reducing sugars in onions, and reported
that, 69 % of the sugars present were of the ketose foru,
and that the aldose and ketose forms were present in
Fbenezer onion, in the ratio of abcult one to two,
Sherratt in 1943 (108) wentioned that, onions appear to
contain 6 to 9 % sugars (fresh weight). Bhatia, Satyan-
arayana and Srinivasan (13) identified The carbohydrates
of onions as fructose, glucose, sucrose, and fructosans,
In Japan, Kihara (67) stated that, onion bulbs contained
17.91 % none~reducing sugars, 32,34 % reducing sugars,
5.18 % ¢cold waber soluble carbohydrabtes and 4,58 % other
carbohydrates, _Lﬁhr (77) chromatographically determined
sugars in onions, and found that 100 grams fresh weight
contained 24,05 grams glucose, 0.90 graws fructose, 3,23
grams sucrose, and l.45,grams fruclosan, In Peru,
Flores (38) extensively analysed two varieties of onions.,
They contained from 5.45 to 6,04 % total sugars.
El=Gamnmal (31) gave 1.916 - 2,199 U, 4,913 - 7.662 %,
and 7,111 - 9,747 % for reducing sugars, sucrose, and
total sugars respectively in Glza 6 variety grown in
Egypt. Vaas (112) also sbated that, Iluagsrian onions
contain 8,00 to 11,40 % total sugars. Hussein (57) stud-

ied the sugar content of Giza © grown in “nglond, and gave



value of 21l.3 % for reducing sugars, 40,3 % for non-
reducing sugars, and 61,6 % for the total sugars (dry

welght basis).

Ascorbic Acid s Although onions have been re=-

ported as being a rich source of vitamin C, the published
values range from 0,05 to 0415 mg./gram {89). Morrphy
(87) reported that; ascorbic acid of onions ranged from
0,17 to 0,40 ug./gram, She also found that the outer
leaves of the onion bulb were lower in their ascorbic acid

content than the central leaves,

As a general rule, .the majority of green leafy
vegetables lose 10 % of thelr initial vitamin C, for each
day's elapse after harvesting, whereas root vegetables
lose vitamin C, at a slower rate (57). It was found
that, plants growing in the sunlight have more ascorbic
acid than those grown in the shade {(27). Giza 6 variety

contains 38,45 to 89,00(as mg./100 gm,) (57).



i

Volatile sulfur : The major enzymatic reacilon
leadins to the characueristics odour developed Dy com=
ninuced tissue of plants ol genus Allium and by the de-

hydrated products preparcd therefvom is now well esta—

tlished.
0 H,
R = § = Cli, = Cil = COOH + H,0 T
( RSOH ) + NHz + CH, + CH;COOH

Where R is allyl for garlic and propyl, nmethyl,

and propenyl for onions,

The unstable hydrosarbonyl sulfenic acids (RB0H)
interaot and decompose to yield a ¢omplex mixture of the
volatile sulfur-containing compounds (and, Go a lesser
extent, aldehydes) which are responsible foxr The characte
crisuvic odour of onions, The principal classes of pro-
ducts thus Lormed, the hydrocarvonyl thiosulfinsies and
thiosulronaties(R - S =~ S0-R, and R—SHSOE—R), canr intor-

a6t with cysteine to form sbable disulfides (105).

Platenius (96) made the assumption that punzency
ig proportional o the velabile sulfur c¢ontent of the
onion., lle found that onions differed in pun_ency not

only as a result of genetic factors but also Lecause of



