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'i{ithin the past few years t:1e variety and quantity of frozen foods .::vailable 
to the consuming public have increased to 0 considerable extent and this has led 
to an increase in problems of hcmdlir:g by those serving perishable foods to the 
[.:,uolic. ',~hile specific re[ula tions or rules for h3ndling froz8n foods are not 
a~ailable, there are a fe~ ~ar3~al principles ~hich Ca!illot be overlooked if it is 
desired to render the highest -::l[!ss service to the conswner. 

In the conduct of .studi3s or investigations dealing 1;dth frozen foods dS :l 

c:L.lss, it :i.s impossible entirely to s~:p:lra to one grou}: of foods from another as 
th0re are certain interrelated factors 'which cannot be overlooked. ..Jhile the in
vestigations conducted by th2 technologists of the Division of Commercial Fisher
ies are primc.rily confir;ed to fishery products, they b03.r a dafin.:i.te reh.tion to 
all other groups falling within this ~road classifico.tion. If OEe frozen food 
falls ~elow another in high standa:'ci of qUilli ty, not only is the sin:;le Group 
3.ffected in consumer <1LJI",'.:al, but .'11..1 those in tile cla ss may De advorsely afi'cctc:d.. 

Fi~h, not including shellfish, f1l2.y b2 c13sscd in t.,.,o broad groul~s according 
to the compositic>l1 o.f th8 flc:1':. The ':irst contJ.ins those fish which S"LOr2 oil or 
fat in their livers, ;J.nc. for this l'oason c~r0 t;,C!nerally rofcrred to as the non-oily 
variety. Example o.f this group are: ~cd, li.3 1ibut, .:md haddock. Th3 othe r group 
contains those v~hich ha. V8 oil th1'ou2"hou:. th e ~oj,t ::md '.lre t c r :iied the oily- or fatty 
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fish. ReI~resentative .. s·f:eci0s of tho IJ.ttC: l' :zrouI:; E.i. r0 s.:llmon, 1TEick0r01, a nd herring. 
The percentaE;8 of oil in t.he flesh v:J.l'i:::;s considerc.bJ..:r; r,o,-.:ever, the flesi1 of the 
non-oily fish contains less ti1an th:"ee l-(~rcent fat, v;hil(~ those ljlaccd int..i1e oily 
class contain considerably more tho.n thr80 }.ercent. If t he shellfish 1,\iC r 3 clc~ssi
fied o.ccordi'ng tot-he fat co:::tcnt, they v;ould be r,l~.ced in the;; non-oily groulJ. The 
nature of spoilD,[;e is, \iithin certain limits, dependcr:t upon th,~ typ~ of l"isb. 

In ar.y discussion of metllods of handling frozen fish, it is neC'3ssary to con
sider to soae extent the ch3ngcs t:ia t occur n3turally and C3JS,3 deterioration of 
both the fresh .'?ind th.:.; frozen .fish. There :i r e three r-rinmry types of spoila;c 
1j·;hich are responsible for tho det'3rioration: First, the ;'iction of b3doria -,vith 
'.'Jhich the seafood OeCOr:18S contumin'at8d from hanilling after TeElo'v::: l from t:18 w3ter; 
s3cond, the oxid.:ltion of tho o :'.~ comro sin.g a portion of the fl esh ; third, the 
action of substances contained' ;ithin the tissue, 1:,hich .:lrc. %no,m as enzyri1.c s. 

il This lO'J.flet supers,-"des mmnol'3.ndUlTl F.J. 2436-. .;., issued by tho fornk:)r Bureau of 
Fisheries. 



;ihon the fish are froz,m and stored ut d 10Vi t.Jmpcrature the action of bacte
la is almost entirely arrested, and for ~lll practical considerations, spoilage 
rom thCl t cause is .Jlimin:l t 8d. The second tYr'c of spoilage is the oxidation of (J 
he oil or f:lt contained in the flesh of th,:; fish, v.hich imf.a·rts a rancid odor and 
LlVor. In iE~knccs wll'c: r e tho fis:l L'. re of an oily vD.ri,]ty and are stored frozen ! 

V8r .:, considera '-:; period of tiln0 , this spoilaGe is often of serious consc'1ucnc3. 
t is not possible to st...!te v;ith ::;.ny degree of accuracy the length of t:L"l8 fish arc 
'J ld in cold storage bcfor'3DGin ~,: marbJtcd. Somo of the oily species ar0 storad 
V0r conside r ably longer pcrio~s than others, and only those ~hich are held for 
,J riods cxc~odiEg six ;nonths are lik(:ly to dct8rior2.te from tho oxid3tion of oil. 
h-Jr--: ti13 flsh a r 3 prop:::rl y g l azed v.ith a coating of ic.J, or coverod vvith Inoisture
·:c·ooI wr21-pin,;s , reaction b ·::t-"',8~n the o).:ygen of the: [lir 3.nd the oil is r8duccd to 

l:;iIlimurn and oxicic.tion is not a l'.:tctor of much concern. 

Tho enzyrrrc s are subst-=u-;cos c ontained in th'3 fL~sh 01 the fish •• hich build up 
Ld tco.r d01.m th,:; tis s u0s during th·::: life processes. These reactions arc: comraon to 
.11 10r::ls of o.nim,:>,l lifo i.J. nd : :';; o. utOTn:l tic ally controll'3d so lont; as th.::: ~nirriZ4l is 
liv.:.~ . Dron d(; 3th the: 8nZJrrt1.eS ',';hieh build tho tissue ar8 irJ1ibitcd but those vvl1ich 

' (~c1 r CUM! the tissue mLly rcmo. in ·,ctive . · Tho t3mrCro.turo c.t which the tissue is 
terod nas 2. definite effect uJ:on Ute l'o.te or sr-c>,:::d of this rC2.ction. In fish 

iLich :Lre 2t ':) r cd .?,t ,']. t umrer o. ture () i' 300 F. th8 r:.lte is much grcD. ter than in those 
il ie !1 .c r' ':: fr::.:zcn ::,nd stored J. t 00 F. or below. This ':-lCCO~..I.nts for thG value of 
'rec ,-: inc us a ll12thod of f,reS '.::: rviD (~ foods for future use. -,ihil;J the o.ction of these 
:l1Z;;T':'; S ,dll cVGLtually ca use cODi:, l cte spoil~go of ,:.my anim~,l tis suo a s a food, 
.;; ';;/ c:~~nr:c>t 88 CODsirkred cntirc: l;:r c.ctriE1(;ntdl [: s tho i",roccss of' "ripening" is 
, ·_~ c ,.: s ::2.l':{ for 1::3;.t S d.::riv,.)Q fl~ Oi',l vtl1rn:-oloodcd anirn.:.l::: . Such "ripcninglf is not 
iC C2 ::S _,1"2/ nor d3sirablc for fis h .:::ry prDducts, 110-,'J2Ver, as t;x: t OXtur8 .:md composi
,iOfl o f tile fle~h a r0 such th.1t th·::; fl:::vor is aV'liL,'ol·.) v;ithout ripening. Ther.J is 
IC: r;-,2 LI 0 c:. imov;n o.t r-r cs ::m t f or t~G l-r:::ventLm of the enzy;nc 3.ctior, in froz.:::n food (, 
,roduc t s; but it c:.n be; gr3 2tJ_J r ,3duc 8d by 1 0'1'; t;:;ml :cr::itur0s. It is considered 
,clvis ·:). :J13 to fl~ , ] ..:: Z ,:3 ;.; ',d s tor.:: f ish ,:~ tJ. s lOVi cc t:'fllI_l2r :::. tur e 2. S is 0c':1noJT.ic:::.lly 
cS 2ibl ~ . T~ i s vurios b~t~cc~ 0° ~~d 100 a ~ov2 zoro F. 

It ~ui cJ:.:-fr o 8 zinslt ha.s n2'/,;r b c,-m d0fincd--~;I)r~ ,~lrc 2 sre:l t variety of ideas 3S 

~o just '. ;hJt constitutes c, ,' u'cl-- f ,,",:,'n j" "o ·"i..,·,t " -, A;' J.c"~",,,~ lOS ar t ·to r"f ''''r +-0 lOts ....... · 1 ..... ·· ... . ~ ~.:...J """ ", 1Io~ .L -.;.4'-' . ~~ ... \""' ... 1 ...... J..ul l-' IV V v 

)'\"n r" "\10d C) ' ~ 1 f·' ,', ~ C 1 ..J •. , , , • 'th it - '~ .. ~~K! v.. ., ~."'S ·~,~U.LCL'C- r88 Z l.r .. g r '2 :;:_~l"CL1~:~~: : .S =)!. -0n;~ C:Jll u.l-~lG r_ UnQC1~ ~'\!nlC[l 8 rcsu s 
U'C :-.i CC omr:J.lsl13d . ;,uch d8f.. ene.S 11(On til ,.) j ':lt:.:; " t V;{l iCh i'r,,;czing proceeds through 
:,)1':; ti s s:le, :J.Ll i it is g·~;;:,;~r311y conc,.:;de d t:"ut fish L'o z3n 'c:t the low k~mp0ro.tures 
or .:; su1:c:rior to thoso i'l'OZ811 ::, t hibh8r temp~ra t ur')s • 

. Lll JrC3 Le, onG univorsally r e cognized 3xio::l in connectioL '.;ith h,mdli...l1g froz0n 
fi ~:;h . i iic temr- er a turG of thc stor::tg8 room should be h~ld constant, and not b,:; 
,:ll,;::,-,\ ;; j, t? fLuctu~\t8 :lnYT::or e than is un3.voicLlbl e ..Iidl3 fluctuation p-Jrmits an 
LL ,T ';:,.c .) Hi 'Che Sl Z8 of icc crystals 'within the tissues i:ll1d thus damages thl3 
::. .:; :,_tul· ,';: ~' rJci ;-E1stens s}:oil .) ~~'3 c i' t:10 flesh. Another ,·,e ll-rG c o~""nized rule which 
: ~: Eno t.~' . .'; over ejlJ.rhilSiz~ d is I '.:t 1'ish -,I;hich h::::.ve D.3en frozen U should not bo allov~ed 

. :~ d~) l~" o st unt il ~nm~~dist21y b·,dorc cookinS. The incr'J<1sG in temperature speeds 
·1 .. ; tn·" '-' n~' - T:'lp. ~ C+- lOr: . n " cO' . " 1_' ". , . " ~ " . "' .J . J '-' V : -, 1.... c!. '~S3S 0. gr aa.ua J.. or ..::.ctt\.QOVirl 01 t:1G tlssue . 

2 

l 



It iS'almost impossible to state <111 of the points to be observed ~ihen select 
ing frozen fish for quality. The rurcholser is dei=,endent more u2-,on the reput:l
tion of the firm packing the fish than he is upon his own judgment. In the light 
of present knowledge relative to all frozen products, it seer:lS that the .'n:ljority 
of the firms preparing frozen fish should exercise !,; re ater CD.re in the selection 
of the stock, methods of processing, storage, Cl nd handling. 

In selecting frozen stock, the purch3. ser shou::'d a S5ure ~ J.irnself, so f a r as 
possible, that it ha s been ke~)t in proper frozen c ondition. It should be exam
ined carefully to see that all cut surfo.ce s r.:;t:1in the ir wax;y appeClranco, and th:l t 
the surface coatin.s , either <,J':1p[,er or ice glaze, ha s n ot b83n broken. The skin 
surfa ces should not show any gre;.l t degree of disc olom tion vihich indic1 te s dryin;; , 
resulting from inferior cold stor3E;e. If th8 fish under Gxa.min~~tion is in the 
round, the eyes should not be sunken into the head. There sh ould bd no odor of 
ammonia from the gills or body c~~vity. ..dter some oxp3ricnce it 1vill be possible 
to judge the quality of the froz en stock quite 2ccura t (!ly. 

'S1..Ul1imrj". --Fish which are frozen for futur'3 ma rkets should be c.1.re fully 
s e lected. Only those in prime condition should b8 h,mdled by this }-rocoss. 

Th e fish should be frozen ,,;hen r e ce ived a t the col d stor,'lge pL1nc, ::!.nd h<]1d 
in that condition until finally delivlJred int,-) the !1J.nds of the conswner. 

The tempera ture of the C old storage room should bo N..!.in '-.::l ined 3 t be tvieen 0° 
2nd 100 above Z3ro F., usinC c;r c} t care to LiInit th0 range ::;5 much a s p ossible . 
It is :ldvisabl e to control tb e t emper a ture v~ith J. the rmost:lt. 

Boxes or cartons containing frozen fish should be piled in ~he storage room 
so th ,:; t the ,~:ir can circulate fre e ly beh/con them. Those in tbe center "J i' ,1 

tigh t pile f,K~y defr ost. C:-tl'G should be Gx-:: r cised nlso to s t :,l ck the riles y;ell 
avm::,r from the w::tlls, if the stor clt;:;<'~ roon hc.s .cl n outside \,;.3.11 or is r:e::l r :_ room 
ma inta ined ,'I t u highe r t Ofrq:,cratur;J . 

h. heavy glaze of ic!.l sh' .. mld co~: t th2 s:lri'=,c; o of ~J.ll fish frozen in the r ound 
or 'which do not h:J.ve:1 wr 3fTing of SOll:'3 ;r:oh:tur .. ; ;-'. n:.:l v::,por-[roof ma t eric;l. Fr0-
queni.,. examina tion of tlL~ ~l(}ze sho,-,ld ~X) 1:',:;id,;;) ,:md r \:;g~,Jz ir!~ done as is nccess :i ry 
The vva ter used fo r regl az in2: shou:Ld to ne ~ir f::ce:~ '::: ine: t.:;rn.pora ture ',ihen s:.:: rayed 
upon the surfJ cc of the fish. 

-,ihcn r e friger a tor C'Ol rs O~' trucks 2r '2 to be 10:ld0d with fish t aker: fr om a 
cold s t ora E:;-2 r oom , it i s advi s:.iol c to precool the;,l thorCiughly b~ fore l OClding is 
begun.iihen the tcmlier ::\ture of the CQrs ha s r8Qchcd 3.pproxir.r.'i tely that of the 
storage room, loading should be acc omplishcd as rapi dly as fDss iblc. ',1110n a C'ir 
is r e ceived a t the Vi3.r8house nnd opened, it should be completel y unloi-:.J(;d ;;ith 
no d81Q:/. 

If the fish OeCO;jle defrosted during trQnsfcr frOLl one 'i.~t1'0housc to a nother 
or enrout::: from pl'oduccr to whol es::ler, ca r oful cxclInim.tion o f the entire lot 
should be ffi3.de. Those viilich have be come entirely defrosted should be ey.:-,r,uned 
1',it11 particular CQr e . If it is detc;rmincd t!1c,t th·:;y ':: ill rcm:J.in in good con-:': ition 
until refrozen , 2110wing for ap}::roxim:t t c1y 24 hours 2dditio:l:t l ti.;:lO b.:.; f 'Yr'e thoy 
will refreeze a ft~r pla cing in the fr2GZar, then r 6frec zing is justified. If, 
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however, thcr~ is son,o doubt :-)s to th .:: (iU.l 1ity of th e dc.:.ff'ost~d fish, th~y · 
should be dis~oso d of imrnudiJt-"ly evon if this cnt:: ils :.1 105s. 

( 1'hos0 v;!lich have (ml;;- p:'.rti'llly dd'l'ostlJd can b..: r,~fr:)Zon v_ith r(:.::!son~ble 

J.ssur anc o tint. ,: fil'st-cl .iss f-roduct vi ill r~sult. In ':::'fJj' C .~I SC, J.tt.::mpts to 
r efr 00 Z<2 },:,ck ,tg, <. fis:1 in lh . ..) od.r: inal corru,.:~lt \.:d s hil,ping C ~lrton should n(;Ver bl3 
n:1dc . The i r:di v idu:tl r-0.C:~ i'GCS ,)t flot 1 1rg -:: r th.-ln 10 pOUl'1ds ~,h:Juld be s.Jf;~rn L.:d 
v.hem I L ICOcl in th0 lr-:;ez-a r so UI':t tlwy will fre o z I': <is r::,.t.:-irHy dS possible). ,dt<;!r 
t ho fisll :~ rc 0 11 tirol.:,r fr ,ncn tl,i2Y c"n be r0p:_ckL:d .ll! the orieinJ.l corlt .1 iner. 
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