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T:/l'HC_:_.~ ,r:·-,·;'TCi. 
------------

.. s ~ohydration 01 odncts \'hil.c in the rrozcn 

in ths frozen product ,,·oos directly from solid to 

VA.por, by passing over the liouid phctse. The tern-

perature must, of coursG, be kept low enough to RVoid 

melting of any ice crystals present. Beside the 

process must take place in a vacuum chamber at r< very 

low pressure. Moisture removal from foods facilitates 

storage for long periods of time without refrigeration. 

Freeze-drying from the standpoint of industry is defined 

as a uniquE: food preservation pror:css that removes 

moisture from foods wi thont appreciably changing the 

sh:'tpo, colo.r or taste o:t' tLe Tlrociucts. Rehydration is 

1 CJhl+ A). 

~"roc.7.e-::-lryinp_, overco::10s ::_.n \\rb_olc or :Ln part, th·.': 

hi•"h renrcrature or V<J.cuuc-: 'ryiE? of ':-·iolcwical mater-

i·_-ll.s. ~·~cepin~ tr--.e m.~t(_::rial -(rozen llr_ti_l it- is c1ry 

ia ls, inhibits ch:c:nicul rec:>ctions qnd minimizes loss of 



--·ill ·~COI::.>t-itntc al;;;ost in~Jtr·-rtly. Froc~e-dried 

: oocl products, ·· l~ en reconst i i:t1 reo, •trc frl>~lwnt ly 

c1ifficult to distinguish fror1 the fresh products. 

Furthermore, such free ze-d:ciod products crm be kept 

for extended periods of time under no=efrigerated 

storage without serious impairments of their properties, 

Dried foods have the advanktges over canned !llld 

frozen foods of less v.•oight and greater storage 

stability at room temperature. Among the dehydration 

methods applicable to foods, freeze-drying is the 

ide.al metlwd for the maintcmtnce of the desirable 

characteristics. 

Al thourh fre<cZG-drJiE(' !:c~~Ci ;,eel: kno•.''n since the 

1ce,dnnino" .::>C tllis ce1ctary, its virtues ·.·:ere not fully 

c?pr.-:.cec i.-' t:; od 'tntil just ()o:!:'o:ce t.h.c bog:innint! of the second 

>~:orld "h,.l', •;;hen !1Jl]>:J~'atus for lo.boratory and sm,~ll-scale 

c omi",erc "cA.l usc ·as first beco;;irciz available (Greaves, 

1°54). The freeze-dryinc industry i2, no'.'! P:rm.cir.f" up 

rapidly. (;ommercia.l freeze-dried food itemc; were intro­

duced on the u.s. market 'tbout l9'i9. Fev' iter.Js have 

been forthcoming each year till t~ey reached 50 to 60 

dii'fcrent freeze-dried foods for· snle 1bout 1964. At 



l %2' -','ere ~thout 

fooCis iJ1C:t·cascrJ almo:..-;t 'lb011t 807. This year, i.e., 

1970 a 7olume of 250 million pounds of input freeze-

dried :food.s (per year), is E'),.j)E'Cted, and this results 

in 75 •-:1illion pounds of freeze-dried products (Bird, 

1963). In 1964, the number of freeze-dried food 

processors reached 56 (of c7hich 21 are in Horth America 

and 27 in Europe); and food freeze-drying equipment 

manufacturers reached 23 comp.~nies, other, than 53 

companies working in the field of freeze-dried foods 

(I'ird, 1964 B). 

Freeze-dried foods •nay be used in schools, hos-

plc-lcos. The largest b~yer oJ' freeze-dried products in 

the n .S. ~:s t-LG Arr1ccl 3'0I'CISS. Recently they have be[UI1 

to L<_.sc f:L'e·~:zs-~..J:::·i:.:cl fooJ i-1~C"12· i_,_L tl:eir regular raonus. 

Freozc-0r:ied foods Gro ·:lso ·_;_:~,.·:for special purposes 

such as in tho space progr0.n:, 'Jlhey are also ad dod to 

soups, yucldin.r:-s, pres8rvos, ic2 crearc and bakery pro-

ducts, Such it<?ms can improv<? food qunlity and the 

material char::J.Cteristics of processed foods (Birc.l, 

19G4 r:). 



i· -

it is e:x-pectod in the near future that, :freeze-dried 

foodstuffs V'ill he produced on commercial SeRle in 

this country. The priority ':JOuld be for food products 

of biolordcal and economicql values which will find a 

good market in Europe and other similar countries. 

Shrimp was one of the first foods to be freeze­

dried (Kermit, 1954). Several Kinds of freeze-dried 

shellfish, such as shrimp and crab have been market-

t estcd rm.d pronounced nssured success (F .D. Report 

1964). At present, frc0ze-drieCI shrimp is commercially 

produced lntl"l in TJ .s. and Europe Ohiner, 1965). :Recen­

tly, '' nrcliminary rc:/n't on cost of freeze-dried 

sr:rinm ru.3 llcen published (Uixor:, 1966). Hov::ever, 

tr0rc- ::l:1.'TC be(.-,n r:10ny .:3\lC~c·.-ssfu.l Ftttc:mpts to frcezc-

·~r7 ra_\V ::Jh:;"i:!rp. Tl'e nu:::lit:.>~ ·vias much superior to tbat 

of sl:rb;p prcpRrccJ ·by the VqcuJtn - cont:}ct - plste 

CJnJcydr::d:ion 'H]licl' iB the 11nst competitive method to 

frceze-0rying. Shrimp dried by sun drying is very 

inferior in qual i ~y comprtrccl to that produced b;y 

freeze-,1rying or by the 'Tacumn conto.ct - plate dehyd­

ration mctbod ('~cU'Per and Tappcl, 1957). 



rrccze-dryL1[, tl1es0 hing ·-cuch r . .:,11uced \~eight 

and good quality. I'acked and scaled cans of frGeze-

dried shrimv require no refriceration and are said to 

last indefinitely (Idyll, 1963). 

The most important varieties of Egyptian shrimp 

are: Tied, Tiger, and White shrimp. The white variety 

is Jr,nown to be the biggest in size. The annual catch 

of shrimp in U.A.R. amounts to about 5000 tons in 1963 

(Table l) and that occupies the second place after 

sardine. The mujor part of this amount is marketed 

as fresh shrimp. Dried, dehydrGted and freeze-dried 

shrimp oro not produced in C.A.R. on a commercial scale, 

·vhilo the production oi' fro~en shri:np represents 20% 

of tho total catch (Awad, 1962). 

~aOle 1 : 

Yeetr 

1959 
1960 
1961 

19G2 

1963 

'!{ 
Annual catch of shrimp in U.A.R. 

Amounts in tons 

?788 
9897 
1367 
7955 
5009 

--··---·--------·--------------------
'lf E~~yptian gencr.al organiz~1tior, for aquatic 

resources. 



.AIM OF THE INVESTIGATION ------------------------

J:'hc present i1r:cst igat ion involves the following 

studies : 

l) The rate of freozc-clrying of shrimp caught frcm 

Egyptian water. 

2) The effect of the freeze-drying process on some 

chemical and bacteriolo~ical properties of 

shrimp. 

3) E:t'.~ect of pacl:nl';inc and storage under different 

conditions on certain chemical and bacteriological 

frcslL'lc:ss :Lnc' ices of shri 'P. 



REVIEX; OF LITERA'r1JRE --------------------
Frsnhncss indicos and treatt:10nts 

Various ir,vesti,zo.tors studied the treatments 

and lccqJing quality of shrimp. Henning (1942) stated 

that the causes of· its rapid oecomposition and poor 

quality 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 

sterilizc.tion, and storage under adverse conditions. 

Shimizu and Hujita (1954) mentioned that the taste of 

shrimp WP!.S closely relnted to the amino nitrogen, 

particularly the monoamine nitrogen contents. they 

also statec' that the total nitrogen and amino nitro-

gen concentration in shrirnp were founc in large nmounts 

in s_h:r·imn v.rhich sho'Ned rnore intense taste and in small 

(-H-:--~O'~nts i::J ;3l'_:TiTilp oJf less intense taste. Bailey et al. 

r-.cJ . .,+-:Lv ,,, rcl:Lt~I or icc storcc shrimp. These tests 

noleptj_c c:;..'ln.t::-c.s in such ,~ "l'rocluct. Glycogen su§:'ar, 

lactic ·ccicJ 'lnC: .'l~id soluble orthophosphate contents 



rTT, 'cnino nitrorwn, clci'rce of dohydra_tion of ,_-,ater-

insolu';lc protein, and B-vitCJ.mins content. Tests 

useful for determinin§o' onset of spoilage of ice stored 

shrimp v:cre, trinethylar.1inc nitrogen, volatile acids, 

bacterinl population, sulphydryl groups determined 

by iodine titration, and !Tessler ammonia. In most 

instances, individual tests are not conclusive for 

objective quality evaluation of shrimp, but rather 

are useful as relative qunlity indices when used in 

various compinR tions. Howsver, a trimethylamine nit-

rogen value of 1.5 mgj.lOOgms. of shrimp tissue and 

a bacterial count of 10 x 106 per gram of headless 

shell on shrimp or higher are indicative of unaccep­

tflble qu,_lity. Collins §t _e.l. (1960) reported that 

of rn\'-' .:;.::·lr-i.r:p that h3.d been b.eld in icc or refrig:erntcc1 

protein Eitrogen, ancl totul nil~rocen J.S index of enzymic 

action, t'n~ (3) totnl solids co_nd. total chloride for 

f?Cneretl c!nrg_ctc-ri.zstiGl'. 3ussion (1969) found the 



.. 
/ 

l'ollo·.:in. v·:lnc:s: l').OFc ·::c./lOCc.:ms. for t;otRl volatile 

.nYJd 250 ./l001zms. for 'G.ino nitrogen calculated on 

f!:'esh \'Ioi(!ht basis durinG' his studies on Egyptian 

market shrimp (Tiger variety). 

Fiop:er and Du Bois (1946) and Fiegor et al. 

(1950) stated that chemical changes occuring in fresh 

·•.rhole shri:np during- h0.ndling, processing, and storage 

woro of two t;ypes; bacteriGl which was causod by 

bacteri2. present in the shrimp ond the containers in 

'Yl-:ich tlw shrimp w;es rw.ndled, and enzymic which was 

caused by the cnzy::ws present in the digestive tract 

of the shrimp. The) number of bn.cteria present alone 

often 'c':ac: not enough to C•casc rapid deterioration. 

Velailker a.nd Gavidan (1958) reJJortcd that the objective 

tost.s nrc useful for assessing the number of days 

:;l:Tc3G<1 in icc storage wtich reflect tho e!l.rly changes 

ocn1rring in prawns before the onset of spoilare are 

esscmtial for quality control in the prawn processing 

industry. Dc~crc:1s,-:.~ in amino ~-.:itroc:-en VJas more regular 

them the decre:J.se in tho ortho;,hosphate. Also there 

was close a{'Tsement i.."l the n.mino nitrogen Vfl.luos of 

the I.~n.ndupam pr:yuns R..ncJ C:oc11 in rrawns takGn from 



:Lino-r. ""'Inlucs '-lrt.: associated 

,-,it~. tr,c .;~: ::1ber of clrlJ~s i.:.::. ic:. ;stor;l.EC• :rhc :cnpid doc­

:r_·c,-,.sc in n~nino-P. \·,-rts arrested n.bout the 6 or 7 day. 

'TrJlc "lcchcmism of the docre:1.se in the ar.lino-N. durinf.' 

ice storn_['e is not clo-~,rl:; elucirJated yet; but experi­

ments hc.ve sho•.·m that leaching by contact with melting 

ice is the most significant factor. The loss of free 

"l':,ino n.cids by lGaching may itself contribute to a 

lessening in t:t:e flavor of the pra11m meat. According 

to Xurtz!11an et Ql. (1959) measuroents of free ammonia 

nitroc-:en content indicrcted that some degree of decom­

position of protein or of ocher nitrogen containin[Z 

compounds has occurred durinc Sl>oilags, DeterrcJinAtions 

of total pl.3.te cow1ts indic-,_tod tho.t the tacteriCJ.l 

population was nenrly 500 fold grc::ater in the spoilud 

thrn; i;:. tho Lmspoilod shrimp. Those results suggest 

the pos--ibility thAt the incre~od b:1cterial population 

may be responsible for the increase in c~cstine and 

·vnmonin. ni trof"cn of tho spo ilPd shrimp. BGtbecc and 

Arrib-,-.ose (lw=,l) cc;i:unied tb; drip obtn.ined by thQv;ing 

frozen sl·:rimp •:.sld UDder vary in[ con•J it ions of storA.ge. 

Tri•:lctf(rl. rnjnc nitrogE"'l vms of no vnluG as qn indic'l.tor 


