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e dehydration of products while in the frozen

gtate haos been terned “lrecze=drying®, “drying by

sublirmation™ or Ylyophilizaticon". This mcans that ice
in the frozen product moes directly from solid to
vapor, by passing over the liocuid phase, The tem-
perature must, of course, be kept low enough to aveid
melting of any ice erystals present. Beside the
process must take place ina vacuum chamber at a very
low pressure. Woisture removal from foods facilitates
storage for long periods of time without refrigeration.
Treczewdrying from the standpoint of industry is defined
as o unigue food preservation process that removes
noigture from foods without appreciably changing the
shiape, color or taste of ftre nroducts. Rehydration is
accomplished rapidly hy simply ~dding water(Bird,

1964 A).

Trecre-drying overcones in whole or in part, the
majior andesirable changes usually noted in ordinary
hirh rempsrature or vacuum “ryinz of hiolorical mater-
inle, Teeping the material Trozen until it 4is dry
elininaies shrinkege ard migroation of dissolved mater-

ials, inkibits chimileal resctions and minimires loss of
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volatile constitusnts. Thg Ay sroduct iz porous and
i1Y voeoustitute alwmest insteortly, Freeze-dricd
Jood products, when reconstitufed, are frequently
difficult to distinguish from the fresh products.
Furthermore, such frecze~driced products can be kept
for extended periods of time under nonrefrigerated

storage without serious impairments of their properties.

Dried foods have the advantages over canned and
frozen foods of legs weight and sreater storapge
stability at roonm temperature,., Among the dehydration
methods applicable to foods, freeze-drying is the
ideal method for the maintenance of the desirable

characteristics.

Although frecze-drying hod been known since the
hepinning of this century, ite virtuss were not fully
arprecistad ntil Just hefore Viic hweginning of the second

for laboratory and small=scale
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Torld Wer, when
commercial use vas Tirst beconine available (Greaves,
1954). The freeze-dryings industry is now ecrowing up
rapidly. Commercinl freeze-dried food items were inftro-
duced on the U.S, market about 1959, New items have

been forthecoming cach year till trey reached 50 to 60

different freeze~dried foods for sale about 1964, At
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162, thore were sbout 5.5 million pounds of Trouze-

o

Aried foods. Tn 1903, the volume of freeze-drvied

foonds increased almost about 20, This year, 1.0.,
1970 a volume of 250 million pounds of input freeze=-
dried foods (per year),is expected, and this results

in 75 million pounds of fresze-dricd products (Bird,
196%), TIn 1964, the number of freeze-dried food
processors reached 56 (of which 21 are in Worth America
and 27 in Furope); and food frecze-~drying equipment
manufacturers rTeached 23 compnnies, other,than 53

companies weorking in the field of freeze-dried feoods

(rird, 1964 B).

Freeze-dried foods may be used in schoels, hos-
ritals nnd regtaurants, and other avay-from-home eating
places. Tre largest buyer of Treeze-dried products in

the 1.5, 1o the Armed Forces, Rocently fthey have berun

cf

¢ usce [recze—driod Tood items 1o their regular menus.
Frecze-dried foods are ~lso. use”for special purposes
such as in the space progran. They are alsoe added to
soups, puddings, prescrves, icc erean and bakery pro-
ducts,., Such items can improve food guality and the
material characteristics of processed foods (Bird,

1ea4 Y,
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T UWAWR. frocre=dryion hogan very recently and
mad o not vel oxceceded the orperivental stape,. Howover,
it is expected in the near future that, freeze=dried
foodstuffes will he produced on commercial scalc in
this country. The priority would be for food products
of bioclorical and =sconomical values which will find a

good market in Turope and other similer countries,

Shrimp was one of the first foods to be freeze-
dried (Fermit, 1954), Several Kinds of freeze-dried
shellfish, such as shrimp and crabd have been market-
testcd and pronounced assured success (F.D. Report
1964) ., At present, {reeze~dricd shrimp is commercially
produced Loth in U.8. and Purcope (Miner, 19485). Recen-
tly, o vrcliminary rowort on cost of freeze~dried
shrimp has been published (Hixon, 1966). However,
there have heon many successful attempbs teo freeze-

Ary raw shrimp. The guality was much superlor to that
of shreimp prepared by the vacuum = contact - plate
Aehydration whier is the most competitive method to
freeze-drying., Shrimp dricd by sun drying is very
inferior in gualilty comparcd to that produced by
freegze-drying or by the wvacuum contact - plate dehyd-

ration method (Farper and Tappel, 1957).
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Two considerable advontages are claimed for shrimp
proceseed by frecze~drylag, these bine -wuweh reduced weieght
and good quality. Tacked and scaled cans of freeze-
dried shrimp require no refrigeration and are said to

last indefinitely (Idyll, 1963),

The most Important varieties of Egyptian shriwmp
are: Red, Tiger, and White shrimp. The white variety
is ¥nmown to be the biggest in size. The annual catch
of shrimp in U.,A.R. amounts to about 5000 tons in 1963
(Tabls 1) and that occupies the seccond place after
sardinc. The major part of this amount is marketed
as fresh shrimp. Dried, dehydrated and freeze-dried
shrimp are nolt produced in U.AR. on a commercial scale,
while the production oi frozen shrinmp represents 20%

of the total cateh (Awad, 1962).

Mo . . E4
Tabple 1 ¢ Annual cateh of shrimp in T.ALR.

Year Amounts in tons
1959 788
1960 9897
1961 1367
1962 7955

1963 5009

P -—

¥ Ipypiian gencral orpanization for aquatic
resources.,
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AIM OF THE INVESTIGATION

[EE R Y

The present investigation involves the following

studics

1) The rate of frecze-drying of shrimp caught frem

Egvptian water.,

2) The effect of the frceze-drying process on some
chemical and bacteriological properties of

shrimp.

3) Eflect of packaging and storage under different
conditions on certain chemical and bacteriological

froghness indices of shrip.
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REVIEN OF LITERATURE

Treshness indices and treatnents

Various investigaotors studied the treatments
and kceping quality of shrimp. BHenning (1942) stated
that the causes of its rapid decomposition and poor
gquality of shrimp were due to: poor care preparation
of the shrimp on the boats, holding the raw shrimp too
long, shelling by hand, insufficient and irregular
sterilizntion, and storage under adverse conditions.
Shimizu and Hujita (19%4) mentioned that the taste of
shrimp was closely related to the amino nitrogen,
particularly the moncamino nitrogen contents, they
also stated that the total nitrogen and amino nitro-
gen concentration in shrimp wore found in large amounts
in shrimp which showed more intense taste and in small
amounts in shrinp of less intconse taste. Bailey et al.
(1955) isave » genersl review of chemical, physical and
“leroviolosical teoslias uscful for determining the
relative auality of ilce stored shrimp. These tests
wors talar as indides of aqunlifty In relation to orga-
noleptic changes in such 2 nroduct. Glycogen sugar,

lactic necid and aeld soluble orthophosphate contents
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carn o usoed for relative comparison of shrimp during

~

rreir ovine quality phase.  Other useful tests are
v, =mine nitroszen, degree of dehydration of water-
insoluble protein, and B-vitamins content., Tests
useful for defermining onset of spoilage of ice stored
shrimp wcre, trimethylamine nitrogen, volatile acids,
bacterial population, sulphydryl groups determined

by iodine titration, and MNessler ammonia. Tn most
instances, individual tests are not conclusive for
objective quality evaluation of shriwmp, but rather
are uscful as vrelative quality indices when used in
various cowpinations., However, a trimethylamine nite
rogen value of 1.5 mg /,100gms. of shrimp tissue and

~ brcterial count of 10 x 10°

per gram of headless

shell on shrimp or higher arve indicative of unaccep-
table guolity. Collins et el. (1960) reported that

the obisetive teste muitabls for guality evaluation

of raw snrimp that had been held in ice or refrigerated
searsber vere (I) trimethylamine and volatilc acids as
index of bacterial spoilass, (2) amino nitrogen, non-
protein nitrogen, and total niftrozen as index of enzymic
action, ond (3) total solids ~nd total chloride for

zerieral charactarizatiorn. Hugsien (1969) found the
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Tollowing valucs: 19,08 ne,/10C:ms. for total velatile
Aitromern, .07 me./100gns. for trimethylamine nitrogen
and 250 nz./100gms, for anince nitrogen caleulated on
fregh weight basis during his studies on Egyptian

market shrimp (Tiger variety).

Ficger and Du Bois (1946) and Fieger et al.
(1950) statcd that chemical changes occuring in fresh
whole shrimp during handline, processing, and storage
were of two types; Dbacterial which was caused by
bacteria prescent in the shrimp and the contailners in
which the shrimp was handled, and enzymic which was
cauged By the cnzymes present in the digestive tract
of the shrimp., The number of bacteria present alone
offen wan nobt cnough Lo ecausc rapld deterioration,
Velanker and Gavidan (1958) reported that the objective
tests are useful for assessing the number of days
in ico storage which reflect the sarly changes
occurring in prawns before the cnset of speoilare are
essential for quality contrel in the prawn processing
industry. Decreas: in amino zitrogen was more regular
than the deeresse in the orthophosphate., Also there
was close agreenent in the amino nitrogen valucg of

the Mandapam prowns and Cochin prawns taken from
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Airfoerent rmeeloes and different cavironments dndicate
thnt Adcfinite rances of ~wino=li, values are associated
itk bhe aomber of days 1n ico storage., The rapid doec-
rease dn amino-M, was arrested about the 6 or 7 day.
The mechanism of the decrease in the amino-. during
ice storage is not clearly elucidated yets bubt experi-
ments Lave schown that leaching by contact with melting
ice is the most significant factor. The loss of free
anine ncids by leaching may itself contribute to =
lesgening in the flavor of the prawm meat. According
to ¥urtzmen et azl. (1959) measurments of free ammonia
nitroren content indicnted thal some degree of decon=
position of protein or of other nitrogen containing
compounds has occurred during speoilage, Determinabtions
of total plate counts indicated that the bacterial
population was nearly 500 fold greater in the spoiled
than i the unspoiled shrimp. These results sugpest
the posoibility that the incresscd bacterial population
may be responsiblce for the inereass in ¢ ;stine and
ammonia  nitrogen of the spoiled shrimp. Bethen and
Ambrogse (1941) studied the drip obtained by thawing
frozen shrimp held under varying conditions of storage,

Trinethyvloamine nitrogen was of no value as an indicator
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