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 JUDGING THE QUALITY AWD FRESENESS OF FISH BY ORGANOLEPTIC METHODSY
- A By Mauriée Eq-Sténsbyg/

Fish are among the most perishable of 3ll foodstuffs and accordingly
in the sale and distritution of this food it is important to have testing
methods for distinguishing with reasonable accuracy various dezrees of
freshnesse . Such tests are of value in the sale of fish by the fishermen,
in various intermediate transactions between producers, wvholesalers, and
retailers, and in wl.iimate purchase of the figh by the homemaker.

Quelity in fish.--Before discussing the various methiods for determin-
ing freshness of fish it will be well to establish just what properties
constitute quality in fish. Although .such criteria as clear eyes, brizht -
red gills, etc., are often used as indications of the freshness of fish,
actually the ultimate consumer is primarily interested in only the three
properties, keeping quality after purchase, appearance and odor during
preparation, and palatability of the coockel fish.

. Keeping quality after purchase.--If fish is purchased for immediate
consumption the keeping ouality need not bte given as much consideration
as when it must be kept for a day or two before cooking. Fish are fre-
quently purchased in the morning and placed in the household refrigerator
until evening, or the following day. Prior to sale, the fish was kept in
crushed ice at a temperature not much above 32° F. and when' removed from
the ice for delivery, the temperature immediately rises, oftentimes con-
siderably, since no attempt is made to refrigerate it during delivery.

The ‘spoilage rate of fish is dependent upon a number of factors. . The
rate of spoilage increases greatly, with increasing temperatures, so the
rate of decomposition of fish stored at the temperature of the average
household refriserator is about four times as great as that of fish kept
well-iceds ‘For -example, & fish which would remain in good condition -or
36 additional hours if kept_in,ice at the retzil store would keep only
about 9 hours in a refrigerator in the home. The keeping quality of ‘the
fish after sale to the consumer is of considerable importance, since it
{s not so much the condition of the fish vhen purchased as the condition.
of the fish seversl hours later which is of ‘most importance. ?hereerev
buyers at the fishing wharf Will,wanp to be certain that the fish which
they buy from the fishermen not only are of high quality at the time of
“purchase, but also that tuey will keep in good condition’ until they reach .

the ultimate consumer. ' : T
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Appearance and odor during preparation.--A fish of high quality must
have an appetizing appcarance, especielly during preparation. Of even more
importance is the presence or absence of decomposition odors during prepara-
tion and cooking of the fish. MNany fish give off a stale or putrid odor ;
during cooking, yet have no bad odor or flavor when eaten., The bad odors
had Ppeen driven off during cooklng and anyone present during preparation :
may not relish the fish whoi sérved. Many people are under the impression
that this condition is always encountered whereas only fish of inferior
quality give off bad odors during cookinge.

Factors affecting palatabilitz.-—Pa;gtability is determined by numerous
factors, the more important of which are:(1l) Normal flavors and odors,
(2) satisfactory texture. (3) Good appearance of cooked fishe

Each species of fish contains various aromatic substances which give
the flesh its characteristic flavor and odor.  liorcover; fish contain numer-
ous mineral substances which not only contribute to the flavor, but add con-
siderably to its nutritive value. When fish are not hendled properly, 2 ‘
portion of these substances may be lost, and such fish are not of hizh quality.
Anyone can distinguish fish having a stale odor, but what is not so generally
reccognized is that an aftertaste left in the mouth after eating is due to poor
quality fishe An aftcrtaste usually iscaused by rancid oiland is not present
when high quality fish have been eaten.

The texture of flesh should be tender, firm, and moist. In meny species
of fish, the flesh falls apart in flakes when cooked, but this is not.a
characteristic common to all fishs. Various abnormal textures are sometimes
observed such as stringy, rubbery, jelly like, or tough. While these .char-
acteristics may be due to improper methods of coolking, they also may be due
to improper handling.

ORGANOLEPTIC TESTS

Organoleptic tests or determination of quality through use of the senses
of sight, touch, odor, and taste are the means most widely used to determine
freshness of fish. Organoleptic tests can be divided into two categories;
namely, the fundemental, and the accessory tcsts. The fundamental tests are
those which measure factors directly responsible for the quality of the fish
such as odor, flavor, appearance, and texture.

The accessory tests involve observations of characteristics which normally
occur simul tancously with changes in quality but which are not directly in-
volved. Such characteristics include thec appcarance of the eyes, gills, and
viscera; and the amount and appearance of the slime, ete. These characteristics
are not entirely rcliable indices, but are convenient to determines. Thus,
vhen purchasing fish in the round, the condition of the eycs and gills may be
noted in order to predict the probable quality wvhich cannot be determined
definitcly until phc fish has been dregssed, or.cooked and tasted.

Chemical and bactecriological. tests have also been promulgated which can
be used vhen time permits. These tests are almost invariably of the accessory
typc, since they usually measurc substances which form simul taneously with
fish spoilage tut which are at most only partially responsible for spoilage.
Such tests have the advantage of determining tho condition indcpendent of the
personal judgment of the observer, and which can be reproduced with consider-
able accuracy. In technological investigations they are often invaluable.
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Whole fiéhleJObservations which cen be made on whole fish are unfortu-
nately limited to the accessory tests. Even tcsts for odor must be so classi-
fied since it is impossible to distinguish the odor of the flesh from that of
. the 2ill1s, slime, viscera, or other extrancous sources.

One of the most important observations which can be mede upon whole fish
is the presence and degree of rigor mortis. A fish'is soft and flabdy just
after being removed: from the water. Indentations made vith the finger tips

-on the surface tend to remain. Soon after catching, the musele proteins
coazulate, and this causes a shortening of the muscle fibers and the develop-
-ment of the characteristic stiffness of rigor mortis. In oxtreme cases, the
__fish is stiffered into an arc and hardly can be straichtened.

Fish which are in rizor nortis aré almost certainly of.excellent'guality.
Usually some. Becomposition is present in fish not in rigzor mortis and other
suiteble tests will show the extent.

Anderson (1907)2’lists conditions under which rigor mortis is late in
appearing and lasts longer; consequently, the fish keep better:

l, Fish in season. . De Fish gutted immediately upon capture.

2« Fish in health and vigorous . 'Be Fish handled as litile.ns Possible
condition. aftcr capiure. , y

3. Fish which arc killed at once 7. Fish kept ot low temperzture as when
on capture. iced or kept in cold storage.,

L. Fish vhich are not only killed
but pitted at the same time;
that is, have the brain and
spinal cord destroyed. )

A1l of these conditions not only influence the length of rigor.mortis,
but are also factors in obtnining fish of high quality. The presehce of full
figor mortis is not only 2an indication -th~t the fish are absolutely fresh, but
also that good handling methods have been useds Furthermore, rizor mortis ?s
accompanied by an increase in the acidity of the muscularvtissgo and & setting
of the flesh'to a gel - like consistency, both factors which d%scourage bac-
‘terisl invasion.

The odor of wholc fish is another important index, but one which must be
* interpreted with.care in order to avoid erroneous conclusions. Fresh fish
usually have 2 chorecteristic fishy odor, somevhat similar to_thqt of seaweed,
and a fish which has just been taken from the water ordinarily has no-other
j.iodor. " Fish yhich .are not eviscerated fréquently give off odors suggestiye ?f
~ decomposition long before any spoilagec of the flesh has taken pla?e.“ ThlS:lS
" Usually caused by a rapid decomposition of the substances upon.wh;ch th? fish
‘have been feeding. A pronounced hydrogen sulfide odor from this cause is
sometimes present in fish which are leéss thon six hours out of the water.

':‘.ﬁlﬁnderson;;A.G,;‘iQO]. On the de¢bmpbsition of fish. Fish. Resge Bd. of
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The gills and slime of fish usually give off more pronounced deco?citiazg
odors than the flesh, and this fact is useful in predicting incipient decom- gﬁ
positions A fish in vhich the gills and slime have a perfectly fresh odor is
apt to be in good condition while if the odor is stale, the fish itself may

still be in good condition but will not remain so for long.

The degree of odor of fish is markedly affected by temperature. Thus, fish
vhich are near the temperature of melting ice may have an imperceptible odor
vhich might be increcased to a relatively stole one, if the temperaturc of the
fish were raised to ordinary room temperature.

The odor of fish kept in_finely—packed ico ordinarily progresses from fishy
throuch one of sweetness, to staleness, "and finslly becomes putrid. The latter
is caused by such substances as hyarogen sulfide, indole, etc,

The eyes of fresh fish have a brizht transparent appearance which becomes
cloudy, and oftcn assumes 2 pink color vhen fish are stale. When fish are
fresh, the eyes often protrude, and vith increasing staleness, they tend to
sink. Gills of fresh fish are commonly bright red, and the color gradually
fades to a light pink, then to a ycllow, and finally, to a brovm or somctimes
a green shade. These changes in the eyes and gills do not always occur simul-
taneously with the spoilage of the flcsh so they are not entirely relizsble and
the absence of such changes is not proof of the freshness of the fish.

Immediately after a fish is caught, it oftcn exhibits a striking pearl-
scent appearance, if held so that the lizht strikes the Tish at the correct
gl This "roinbow" effect somevhat resemdles the appearance of pearls or

somc sca shells. The pearlescent sppearance wears away relatively rapidly,

so that any fish showing this characteristic is almost certainly in excellent
conditions The absence of the pearlescent colors is no evidence of decom- 1
position, since with some species, the beforementioned appearance is less
striking, or it may be completely lacking.

Each species of fish has certoin characteristic markings and colors. As
the fish becomes stale, these patterns and colors fade and become less pro-
nounced. Also, during the spamming season, thc appearance may become some-
vhat abnormal with unusuel colors often being observed,

The slime on fresh fish is transparent, almost water white, and ususlly
not enough is prescnt to be conspicuous except by the slimy feeling. As
spoilage progresses, the slime increases in amount, becomes turbid and finally
thick and often of a yellow colore. DPresence of such slime is good evidence

that the fish is not fresh but its absence is meoningless, since it can easily
be removed.

Dressed fish,--During the dressing operation, a number of observations can
be made vhich are not possible with round fish. If the fish has not been evise
cerated, the condition of the viscera may show some evidence of decomposition.
Each organ, such as thc heart or liver, is intac+ and ea sily recognizabtle.

When extensive decomposition has occurred, thc viscera may be an almost homo-
geneous mass in vhich onec organ cannot be distinzuished from another.

If the odor of the flesh is observed vhen the fish is first cut, and then
again a short time latcr, the first odor is sometimes ruch stronger than the
seconds The first odor may represent an accurmlation of gasés, either from (
the fresh or from-the contents of the viscera. The skin of fish is almost im-
pervious to gases, so that a very small evolution in the body cavity over a
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f e .,:,,2. &%ﬁ produce an odor wh,icfi will lead to 2 wrong conclusion
- bnless the'odor is again noted a few minutes later.
“";ﬁ@;;ieah'bq}uagn.gpe.iiqpématand the backbone of fresh fish is firm
cgih'squna. If the fish is handled in the round, the enzymes from the digestive

,_.'ﬂ§$6§. start to decompose the flesh in thls region. Shortly after death, the

‘“flesh”qajaggnﬁ“to the bone begins to soften and eventually may become slmost
entirely broken down so that a small amount of handling, such as occurs during

_“;fiilgtigg, cauges the bone to separate from the flesh completely. These
changes are sometimes accompanied by the formation of a peculiar yellowish

. gloss on the flesh near the backbone. This gloss sometimes described as an

Mapple jelly appearance is suggestive of extensive degomposition.

Frequently, fish which have been held for some time show a reddening of
the flesh near the backbone, and in the more advanced stases of décomposition,
. the color changes to g'brown, as the hemoglobin is changed to methemoglobin.

: The taxture of fresh fish is firm and very little liquid can be expresscd
even when wery heavy pressure is applied. As decomposition proceeds, the
texture softens and sometimes fluid is spontaneously liberated. At the same
time, the apvearance of the flesh changes from z cransluscent shecn to a dull
luster. The color may eiso fade if the original < ade is other tian white,
and, in the latter event, it may become somewhat yellow. :
X Cooked figh.--Since odors are more intense at high temperatures, it is not
surprising that more intense odors arc usuzlly observed during tic cooking of
, fish., Cooked fish, if fresh, has a plcasing flavor. characteristic for each
species, and no aftertaste after cating.” Fich of lower quality isay have a
“waricty of off-flavors. In some cages, the fish mey lack somc of the charac-
terisiic flavors without evidence of decomposition and in this casc, it is
_described as flat or tasiteless When only a small amouat of decomposition 1is
present, no difference in flavor may be noted, excepi possibly tha. there is
a strong fishy or a siight "off" flavor. Then morc exteasive decomposition
has taken place, thé Woff' flavor may be described as acrid, bitter, stale, or
even putrid. With oily fish, rancidity may lead to a persisting aftortaste,
which, while perhaps not entirely disagrccable, is at least annoyinge.

" Abriormal texturcs are also frequently noted in cooked fish. In some cases,
the fish may be very sofi, crumbling into small pieces when cut with a fori.
In other instances, it may be tough, rubbery, or siringy.

Shellfish and crustacca.--Oysters, clams, crabs, and lobsters prcsent some-
" _what differcnt proiiems in determining fresiness than is the case with fish,
Oysters and clams; yhile still in the shell should be alive, and any evidence
that this is not the casc, such as loose or gaping shells is safficlent to
cause their rejection.  lantles of oystcrs which are dry around :hc. edge arc
“evidence that the.oysters arc in poor condition. Sometimes a disagreeable odor
is discerncd at the surface of the oystcr shell. . Such odors mey come from
decay of vezetative debris adheéring to the shell and ere an indication that
the oysters havt been out of the water for some time even though the mecats may
still be in good condition. '

Frosh, . shucked oysters and clams havo a characteristic frosh odor, and as
deterioration talces place this changes to a sour odor which is causcd Yy the
formation of lactic acid. In very old products, the liquor may be turbid, and
the meats may have.-a bleachcd appecarance.
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Crabs and lobsters should be alive at the time of butchering or cqoking.?
The odor of the freshly picked meat from these species is normally a fairly
pronounced sweetish or ammoniacal one, which, if present in other species,
might be considered evidence of decomposition. Spoilage of these species
takes place at a ratc much greater than for other fish. The normal sweet to
ammoniacal odor first incrcases to an intense swect or stronz volatile basic
one and then often develops a sour, cheesy, stzle, or even putrid smell in
extrome spoilazc. Owing to the rather pronocunced initizl odor of the fresh
product it i¢ difficult to detect incipient spoilage since this state is char-
acterized merely by an intensification of the normal fresh odors, rather than
by development of different types of odors as 1s more generally the case with
other spccies.

.

licthods of makins organoleptic tests.~-In commercial marketing of figh,
producers and wholesalers gain considerable experience over a period of time
in judging the quality of fish by organoleptic means. The homemaker who only
occasionally buys fish may have difficulty in accurately appraising quality,
but by making the organoleptic tests outlined in the preceding sections anyone
should soon be able to distinguish between the various stages of freshness
with little or no difficulty.

In some types of examination as in the case of food inspection or in
laboratory testing in conncction with development of new products, or new
mcthods of handling fish, it is sometimes necossary to be able to distinguish
minute differences in quality. In such cases, it is often helpful to utilize
observations of a large number of persons, and vhen this is done it is im-
portant that each observer make his cxamination indcpendently and without
knowledge of the findings of others. Some persons are unable to distinguish
fine differences in odors or flavors, and if they attempt to judge the con-
dition of fish, a rather erroneous appraisal is obtained. Under these cir-
cumstances, observers should bec scleccted who have demonstrated their ability
to obtain consistent results. Then, if an avcragec is made of the observations

of several pcrsons, a very accurate estimate of the condition of the fish is
. obtained.

Estimation of keceping cquality by orzanoleptic tests.--Appraisal of keeping
quality of fish by organoleptic tests is much morc difficult than the mere
estimation of the quality at the time of exeamination., Futurc keceping quality
of fish depends not only upon its present condition, but also upon past and
future handling conditions. Although some idea of the handling condifions
prior to examination may ve obtained through careful interpretation of the
.organoleptic data, usually no certain prediction as to futurec storage condition
of the fish can be made cxccpt in the casc of the ultimate consumer who will
have posscssion of the fish continuously until it is caten.

Fish which are alrcady partially stale will certainly not keep in edible
condition for a rmch longer time. It is ordinarily the fish which still seem
to be in relatively good condition about which knowledge of future keeping
quality is desired. Such fish may have been freshly cauzht, or they may have
been kept well-iced for a considerable time. In the former casc, assuming
good future handling conditions will be used, the fish would be expected to
kecp for somc time, while the keeping quality of the latter fish would be
strictly limited. 4Accordingly, in predicting future keeping quality any in-
dications that the fish had becn stored for a considerable period are es-
pecially to be noteds For example, fish which have been iced for long periods ‘
often exhibit faded surface colors due to leaching. Another indication is a
peculiar swect odor which develops in fish held iced for extensive periods.
This sweet odor is not considered especizlly undesirable, but since it is

(3 Y



usually not present in strictly fresh fish it may be taken as a warning of
imminent spoilage. . ] L, :

Any indication that the fish have been roughly handled, such as loose
scales, fork holes, bruises, or general softnecss of the fish, should be con-
sidered evidence of poor past handling conditions and probably podr futurc
keeping quality. Fish that have been bruised are especially susceptible to
autolytic changes which may lead eventually to sudden bacterial putrcfaction.
Finally, fish taken near the end of the spaming season keep less well than
those taken at other times. : 147 '

FEDERAL, SPECIFICATIONS FOR PURCHASE OF FRESH FISH
Excerpts from the Detail Requirements of the specifications novt in-use by

the Us S. Government in purchasing fish for conswmption by the armed forces
and other agencies follow: '

PP-F-381be--Fish, Fresh:

E-1. Type I. Fresh (not dressed).--Shall be thoroughly chilled at a
temperature not lower than 32° F. by packing in clean, finely crushed ice im-
nediately after catching or removal from thc water and continuously maintained
in a thorouzhly chilled condition., Shall be strictly sound, fresh, and other-
wise in prime condition at time of delivery.

E-2. Type II. Fresh, dressed.--Shall be prepared, handled, and delivered
in the manner prescribed in paragraph E-1 for Type I, except that the fish
shall be properly dressed by removal of scales, head, viscera, fins, blood
clots in body covity, and by thorough washing, Invitations for bids may
specify that the head, fins or scales may be lcft on. Shall be strictly sound,
fresh and otherwise in prime condition at time of delivery.

E-3. Type III. ZFresh, fillets or steaks.--Shall be prepared, hendled,
and delivered in 211 applicable detail in the manner prescribed in paragraph E-1
for Type I, except that the fish shall be cut into fillets or steaks weighing
not less then 3 nor more than o4 ounces each, provided, however, that in the
case of specics such as rosefish, whiting, and yellow perch, the minirmum shall
be not less than 1-1/3 ounces, as specified in the invitation for bids. Seraps
will not bec acccpted. Shall be strictly sound, fresh, and otherwise in prime
condition at time of delivery. Shall be packed in moisture-proof wrappers. con-
taining not morc than 1% 1bs. of fish or single layer pack with moisture-proof
material between layers.

E-4U. Type IV. Frozen (not dressed).--Shall be strictly fresh and in
prime condition at time of freczing; shall be frozen solid at the carliest
practicable time after catching or removal from the water; and shall.bc con-

" tinuously maintained in a solidly frozen condition, free fr?m.contamlyatlon,
deterioration, and frcezer burn; and shall be in prime condition at time of
delivery. a

E-5. Type V. Frozen, dressed.--Shall de Type II fish as defined abovc.
Shall be frozon and hondled in the manner prescribed for Type Iv. Shgll be
properly dressed by removal of head, viscera, blood clot§ in body C?Vltﬁ, and
by thorough washing, and shall be otherwise as provided in paragrapn E-4 for

Type IV.
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E-6. Type VI. Frogen, fillets or stecks.——Shell be Type III fich as -]'
defined abovce Shall be frozen and handled in the manner prescribed for ~

Type. IV. : :

PP-C-L01 .--Clams, Freshs

.o

" E-1. Type I. Hard c1ams.—~Sha11 e strictly fresh hard—shell clams, of
solid pack, averaging 50 to 170 to the gallon. The clams shall be delivered
open with shells removed, shall be entirely free from adnixture with water or
chemical preservatives, and shall not have beecn placed in direct contact with
ice. :

E-2. Type II. Soft or soft-shell clams.-~Shall be strictly fresh sof
snell clams, of sol d pack, and shall be small, mediunm, or large as:to size,
as may be specified in the invitation for bids. The clans shall be delivered
free from admixture with water or chemical preservatives, ard shall not have
been placed in dircct cantact with ice. ‘

o
~

PP-C- 5 —Crabmeat, Fresht . 5

E-l. Shall be strictly from hard-shell crabs which have been properly
cooked, shall bec practically free from particles of shells and free from other
substances than crab neat. §&hall be wholesone and in every way fit for human
consurption. '

§£—§F956a.--oysters. Fréshs ' 4 : s , _ te

‘E-1. Shall be strictly fresh shucked oysters, solid packe. Shall be free
from chemical preservatives and added water, and shall not have been placed |
in direct contact 7ith ice. o Gi ,

E-2. The Bacillus coli score shall not bc more than 50, accordlng to the
standard methods of the Anerican Public Health Association.

% R ¥ ¥

Other requirenents includec provisions that:

(1) an decliveries shall coﬁform, in every respoct, to the provxsions.bf

the Federal T+‘c)od. Drub, and Coshctic Act and regulations promulgatcd there-
undcre.

(2) Inspection shall be made at point dollvory by the recelvinv agcncies.
unless otherwise spocxflcd. \ e d e

(3) Chenical analyses if required by the purchaser in the cxnnlnatlon or
testing of samples and deliveries under thc specifications, shall be made in
accordance with methods of the Association of Official Agrlculturgl Cacnlsts
in effect on date of invitation for bidse.

Speeifications vovcrhing thc purthase of fresh and frozcn shrimp and.
shri P ncgt are in process of bCIng promulgatcd.
Copics of the corplete spcc1flcations nay be obtained fron the Supcrlns

tendent of Docunents, Governnent Printing Office, Washington, D. C., for «
5 cents cach.
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