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different treatments, again packed in ice, and, after a total of 9 days 
of storage, careful organoleptic tests were made on all samples. 

The results of these experiments indicate that mackerel should be 
dressed as soon as possible after catching in order to insure maximum 
keeping quality (see table 19). Fish held up to 36 hours in ice 
(including 12 hours aboard the fishing boat) and then dressed, showed 
no appreciable decrease in ke ping quality over those dressed at the 
earliest possible time. Fish floated for 1 day, or stored in ice for 2 
days, were not greatly benefitted by being dressed, although they did 
keep sligh tly better than those stored whole for the entire period. 
These experiments indicate that fish should be dressed either aboard 
the fi shing boat or immediately after they are landed. If they are 
shipped in the round and evi cerated when received by the retailer, 
much of the ad\'"antage of evisceration will be lost. 

TABLE 19.-Effect oj time and method of handling, prior to dressing, on subsequent 
keeping quality of mackerel 

[XXXXX =excellent, XXXX =wr y good, XXX=good, XX = fair, X = poor] 

;\Ietbod and time of 
storage 

Condition of dressed fisb after a total of 9 days in storage 

E"iscerated anrt packed in ice Oibbed and packed in ice 

General Body Tex-
cavity 

Numer- General B d Tex- Numer· 
Odor ical appear- t ure of Odor ical 

ratIng a nce flesh ra ting 
----------- -------------------- - ---
Whole fish, fl oated: X=6 X =3 X= ft X=9 

0 ___________________ XXXX XX XXXX XXX 
L _________________ XX X XX XX 
2___________________ XX ____ __ _ X X 
4___ _ _____________ X X __________ ___ __ 
9 ___________________ __________________________ __ 

Whole fi sh, iced: 
0 __________ _____ XXXX XX XXXX XXX 
1 _______________ _ XXXX X XXX XXX 
2_ __ _____________ XXX X XX XX 
4 _ _______________ XX X X X 
9_ ________ _____ XX _______ ________ X 

X =6 X= 8 X= 2 X=9 
65 XXXX X XXXX XX 
37 XX X X XX 
23 XX _______ ________ X 
9 X ____________________ __ 
o ____________ ________________ __ 

65 XXXX X XXXX XX 
60 XXXX X XXX XX 
43 XXX X XX XX 
26 XX X X X 
21 XX _______ ________ X 

EFFECT OF S IZE OF FI S H UPON SPOILAGE RATE 

53 
35 
21 
6 
o 

53 
51 
43 
26 
21 

One series of fi sh was used to determine the effect of the siile of the 
fish upon the spoilage rate. The fish for this test were ob tained 
directly from a fishing boat, and had been caugh t about 6 to 10 hours 
previously_ These fi sh were divided into two lots, one lo t having an 
aycrage weight of 0.77 pound and the other an average weight of 1.6 
pounds. They were then flo ated whole in mackerel barrels containing 
harbor water. 

The difference in poilagc rate was quite evident. After 6 days in 
storage the small fish were badly decompos d, with viscera protruding 
through thc skin, while the large fish were in better condition_ Table 
20 summarize the organoleptic te ts. One differenee in spoilage 
,,-hich "'-as quite marked 'vas the cffcct of the size of the fish upon the 
degree of rigor mortis_ The small fish never reached the same pro­
nounced dcgree of stiffnes that the large ones did, and the tiffness 
,,-ore off more rapidly . After 2 days rigor mortis declined in both 
lots_ After 4 days the small fish wcre only lightly stiff in the tail 
region, wherea the large fish were fairly stiff throughout. This rela­
t.i" e difference persi ted to the end of the eri es. In this connection 
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it i interesting to note the A value of the electrometric test, which 
is more or Ie s proportional to the d gree of rigor present . In this 
in tance it wa con istently higher for the larger fish (see table 21 ). 

TABLE 20.-Effect of size upon the keeping quality of floated mackerel 

[XXXXX =excellent, XXXX=very good , XXX =good, XX=fair, X = poor] 

Condition as indicated by organoleptic examination 

Small fish Large fish 
sample;~~~I----'------~----~----~---I·----~~----~----~-------

General 
appear­

ance 

Body 
cavity 

Texture 
of 

flesh 
Odor 

Nu· 
mer­
ica l 

rating 

General 
appear­

ance 
Body 
cavity 

Texture 
of 

flesh 
Odor 

Nu­
mer· 
ical 

rating 
----1-----1------1------1----1----1------ - -----1--------

Days X=6 X=S X=£ X=9 X=6 X=S X=2 X=9 
A .. ___ _ 0 XXX X XXXXX XXXXX XXXXX 94 XXXXX XXXXX X XXXX 
B ______ 2 XXX XXXX XXXX XXX 65 XXX X:\.XXX X:\.XX XXXX 
C___ ___ 4 XX XXX X XX 41 XXX XXXXX X XXXX 
D __ ._ _ 6 X XX XX 30 XX XXX X XX 
E ___ . __ 8 X X X X 20 XXX X X 

TABLE 21.-Effect of size of fish on Tigor mortis 

Small fish Storage _________________ _ Large fi sh 

time 

77 
71 
41 
Zl 

Degree of rigor mortis IA "alue Degree of rigor mortis A " a lue 

-DaY8 -------------~-~- 1---
0 _____ __ FairlystiJL ___________ _____ ._. 26. 2 err stltI .. __ ... ___ _ ..... __ .. _ ......... ___ ., 29.0 
2 __ ____ _ Rigor beginning to disappear _ 27.7 Yeryrigld __ . ___ ._ . ______ __ _ __________ 31.8 
4 __ ____ _ Fish still stiff at tail _. _________ 25. 5 RIgor stLll present tbough not pronounced ____ 30 5 
6 ___ __ __ Rigor absent._ _______ __ _____ __ 22.9 RIgor present but beglnDlng to dIsappear in 26 0 

some fi sh. 
_________ __ _ do ___ . ___ ___ ___ .___ _____ ___ 20. 6 RIgor absent except a slt ght stttIness ID tatl 24 5 

region . 

DISCUSSION 

GENERAL CONSIDERATIONS 

The foregoing ection ha hown that when mackerel are iced, rather 
than flo ated, a considerable increase in storage life takes place, and 
that the keeping quality can he further increased by eviscerating the 
fish a soon a pas ible after they are caught. It has also been shown 
that when reasonable care is taken in packing the fi h in ice they are 
not unduly bruised or bleached. Indeed, it is hard to reconcile the 
prevailing belief that shipment of mackerel with ice alone ruins them 
by causing ice marks and bleaching, e pecially in yiew of the fact that 
mackerel are at present packed in ice on board the fi shing ',essels for 
periods up to 3 days and ubj ected to con iderable jo tling caused by 
the motion of the ves el. This treatment is much more drastic than 
the action of the ice during shipment by express which, under present 
method of distribution, rarely r equires oyer 24 hours and is accom­
panied by much less vibration and jostling than occurs aboard a boat. 
It is difficult to imagine how the ice torage on board a boat can cause 
no ill effects, and the subsequent shor ter storage dming shipment can 
cause so much damage ; as is believed by some to be the case. More­
over, mackerel are shipped in other countries in ice without any 
complaint of bruising or bleaching, and some dealer in this country 
now ship in ice with complete satisfaction . 
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fl. ,'c ipntific test c;m 1)(· II (·d to Rupplrmrnt rganol ,pLi 
enillllltiJ1 ~ tile con ditioll of mac-kerr!. T t for hydr g n ulfidr, 
an d n1l1cidity tests arp of sl)('cin l valli ' \\]lrn II . cd in on jun ti n with 
ohser\':1lions n to a plH't1rllllrp, odor. IlTlrl flavor. 

Ii. ~lnck{'rPl \\ ill k('(,p in mllcil l)('Urr ondilioll if pa'l(('cl in fill ly 
('['u,,]l('d jel' llinn if fiolll(·d jll "ell \\at(' r, as is nowpra Li ·d by the 
industr.\'. :\ [ 1\('\-1'1'1'1 slOl'rd by til! ' f10ntin g Ilwthod k - ping d 
co nditioll for onl\, IlI)()uL 1 days . \\'hrn ' lo/'(·d in box of i th 
stol'ug(' lift, is iIH'I:('ns('d to n \\ (,;·k or 1lI0re. 

7. If rl\1 (- i.., lhl'd in pu('kil1g I11l1c'\-('r('1 in tIl(' ' pe·rial grll(lr of finrly 
C'l'u,,;jH'd ic(' now H \'lIilnhlP [or lIst' by t Il(' mu('i<rn-l boul , hrui. ing C 
the fi~h whik in trnn..,iL is pr1l('Lic-nlly (-\iminntNl and the ('alar, ar 
nol hlcarill'd Illntl'rially, {''\('I'pl lifter prolollg('d ·turag('. 

~ .. \ sul,...t1llltinl "'a\ ill~ Oil (''\pn-;; mLcs CUll 1)(' madC' by luppin 
1l111c], I'I'I ,1 ill in'. 

n. E\io..;( '('rlll"d 1ll1H'k!'n,1 \\ill k(,l'p aho1ll lwicl' a ' long a wholr 
OI1(,S, p)'()"i(l<-d tlie fio..;it nl(' til'l'ss('d a 0011 a po siblr u[t('r they 
art' ('all~llt. 

1 n. The I 11 lW k('l'(' \ illdll tl',Y i.., confront<-d \\ ith th(' problem of a 
widely flll<'llllltill!!; "lIpply of fj"h unci n very limited market. .\ 
timc.., \\ I\('n lllH('kcr!'1 nrl' [oun(\ ill great almndan('r the> pri e ft n 
fall.., to Ie,'!' ls 1)('10\\' production ('0 ts. By wi<ipning the> mark t, the 
large fllldll:ltiollS in price cou ld he con..,id rnl>ly dimini hed, gr atly 
~tllbilizing thl' industry. It lUl ' I> 'n "h wn that by adopling 
impl'oYCll Il1rthod ' of sliiplIH'nt th(' (' fj..,h can be tran. ported to 
~lid\\'est(- l'lI mnl'k!'h in milch I><'ltrl' condition than unde>r method 
IIOW pn'\' lliling , thus U1Cn 'll ing till' popularity of ma k('rel and 
crenting nn olltld [or th(' surplus which cannot readily be ab orbed 
hy the ])]'es('nl limited mnrket along the .\. tlantic aboard. 

R ECOMME DATIO S 

I. To producrl" . -
1. 1t i, r('commencicd that the practice of floating mack('r 1 be di -

l'untinu{'(l. and that the fi sh I>e hipp d ill boxe of findy cru hed ice. 
:2. If for allY reason mnckrrel IlHI t he Iloated, u e ea wat I' that 

has lH'Cl1 c1tlol'inllt<'l1. l'nder thc e circlUll tance a lab I hould be 
nfliwci to ench barrel , imilar to the one ugg ted below: 

WARNING! 

REMOVE THE FISH FROM THI BARREL IMME-
DIATELY PON RECEIPT AND PACK THEM 
IN ICE. 

This barrd is intended only a a shipping container. 
It u e for sto rage purpo es will re ult in rapid deteriora­
tion o f the fi sh herein contained, 

This practice would add but very li ttle to the co t of production, 
and would materially as ist in th e general improvement of pre ent 
retail handling methods. 
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by 

of m l' than 

1. In draling wiLh Lb whol aIel' mpha ize a prefcr n 
l' 1 wbi h h av b n shipp d in ice, similar to th mann 

oth 'l' p ci s ar handled. 
2. Wh n rna k l' 1 ar re iv d in barrels (float d) they hOllid b 

remoy d from th waLerimm diat ly and be r packed in cI'llsbrd icc. 
3. Ma k l' 1 which ar evi corat d will keep much b UCI' Lhan if 

left in th round. Th 1'efore, it is to yOUl' advantage to cyi ccrute 
(dre s) the mackerel you receive b fore placing them on aI , thu 
reducin g 10 ses due to spoilage. In adopting tbi method, YOll will aL 0 
provide yOUl' cu tomer with mackerel in the be t possihle ondition­
a servi which should mat rially increa e the demand for fresh 
macker 1. 

4-. If the ell tomer indi ate that the fi h is to be broiled, the meLhod 
of dre ing illu trated in figur e 3 ( ee p. 7) should be followed. 
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