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CAVIAR AND OTHER
FISH ROE PRODUCTS

The roes or eggs of fish are
among the most valuable of the mis-
cellaneous food products from fish-
ery sources. With few exceptions,
almost any species may be utilized
if the roe is large enough. The roes
of sturgeon, salmon, mullet, alewife,
whitefish, sea herring, cod, haddock,
and tuna are the most important
ones used in fish curing. A variety

of curing methods may be used.

Sea herring roe is air dried by
Alaskan Indians. Sturgeon and
salmon eggs are salted in brine and
pld under the name caviar. Mul-
{t roes are dry-salted, salted and
air-dried, and brine-cured in the
southern Atlantic States. Cod roe
issalted and smoked in the niorthern
European countries. Tuna roe is
salted and air-dried in the Mediter-
ranean area.

CAVIAR

Caviar may be made from the roe
of various species of fish but in the
popular mind, caviar and sturgeon
are synonymous. The reason for
this belief is that sturgeon caviar
was the first variety to be sold com-
mercially.

To make good caviar, the roe of
the sturgeon should be taken just
before it is fully developed or
“ripe,” and while it is still hard.
If the roe is immature or “green”
it does not make a good grade of
caviar. Soft, fully developed roe
in spawning condition also makes
Jl inferior product.

The amount of roe obtained from
an individual fish usually runs
from 10 to 70 pounds, varying with
size, species, and locality. Occa-
sional large specimens may yield
more than 100 pounds of roe.

The “cow” sturgeon should be
landed as soon as caught, the belly
slit, and the roe removed. The roe
must not be washed with fresh water
as this tends to soften and break the
shells of the individual eggs. It is
also reported that roe washed in
fresh water will not cure so well and
is inferior in both texture and fla-
vor. Exposure to direct sunlight is
also a cause of deterioration. Rigid
cleanliness and speed in handling
are essential to production of a good
quality caviar.

The roe is placed on a work table
with part of its surface made of a
14-inch wire-mesh screen. A sec-
ond finer mesh screen below this
slants at a 45° angle into a large
tub. Some curers place a sieve with
a 14-inch mesh directly over a large
wooden mixing tub. The egg sac
is slit carefully so that the individ-
ual eggs are not damaged and the
roe is separated into portions. The
curer rubs portions of the roe on the
sieve gently, using the full palm of
the hand. The individual eggs are
separated from the membrane and
fall through the mesh onto the
screen below, sliding gradually into
the tub. Slime, blood, and bits of



mermbrane drain through the second
sereen.  Vigorous rubbing is apt to
crush many individual eggs, and to
foree pieces of tissue and other for-
eten material through the mesh of
the This foreign material
niust. then be separated from the
eeas in the mixing tub, thus delay-

sieve.

ing the curing process.

The ecoes. which look like small

shot. are now ready for salting and
mixing,  Caviar makers claim that
quality depends largely on skill in
salting and type ot salt used. Nome
caviar makers with European ex-
perience claim that the best quality
caviar can only be made 1f Lune-
berg or Russian caviar salt is used.
Others report excellent results with
the mild-cure salt used for salmon.
All agree that the salt must be dis-
tributed evenly over the eggs. This
is accomplished by sifting the salt
through a tine sieve, over the egg
mass.
It is agveed that the cure should be
mild as heavily cured roe will sell
only to the cheapest trade, and that
the amount of salt needed will vary
according to the condition of the
roe, the season (less salt is needed
in cold weather), shipping condi-
tions, and the species of sturgeon
used. The amount of American
dairy or mild-cure salt should be
consistently somewhat less than the
European salt since the former con-
tains less chemical impurities and,
thevefore, penetrates more rapidly.
European references commonly
give 8 pounds of salt per 100
pounds of roe as an all around aver-
age (Hoffman (undated) and Jac-
obsen 1926).

As soon as the required am
of salt has been added, eggs and
should be thoroughly mixed
hand. Paddles or other stir
ntensils are not recommended.
process of stirring is the most
cate operation in curing ca
Only trained men of much exj
ence can do it really well, avol
unnecessary breakage of eggs
securing an even blend of eggs
salt. At Hest the egg mass wi
sticky but a brine is soon forme
the strong attraction of the sal
the liquid content of the ¢
Cobb (1919) stated that both h:
should be used to mix the eggs
salt thoroughly for 5 to 8 min
until foam or slime appeared or
of the egg mass. The mass i
lowed to stand for about 10 min
and is then mixed again. By
time a copious brine should ]
formed. so that the eggs will
readily. If the operation has
properly performed a slight noi
perceptible when the mass
stirred. like small pieces of ¢
rubbing against one another.

The salted eggs are transfe
to trays with a fine wire-mesh
tom (V4o-inch mesh) holding al
10 pounds each. These trays
placed between cleats on slan
boards set against a wall. Thej
main here until the brine is c
pletely drained away. Sufficie
of drainage is determined by p1
ing against the underside of a {
at a single point. If the mass cr:
open, the cure is completed and
mass may be removed. The t
required for drainage is reporte



vary from 2 to 4 hours. Good
draining is very important, for if
the caviar is “soupy” when received
by the dealer it must be drained
again, and the resulting loss in
weight is charged against the
shipper.

Radcliffe (1925) reports that:

The impression of some fishermen that
the more salt added the heavier will be
the caviar is wrong. The addition of
salt extracts the water from the eggs and
reduces their weight. For the caviar to
retain its delicious flavor the roe must
be mildly cured. If an excess of salt has
been used, the caviar on being treated by
the canners will taste so strongly of salt
as to be practically unsalable. The only
changes in the amount of salt depend
upon temperature conditions, In cold
‘weather as little as one pound of the

uneberg salt or one-half pound of the
dairy salt to 18 pounds of roe may be
sufficient, but in very warm weather as
high as one pound of the Luneberg salt
or one-half pound of the dairy salt to 9
pounds of roe may be required. If the
roe is too ripe, and the entire egg mass
is soft and tender to the touch, it may
be put into a strong brine until it is thor-
oughly *“struck’” with salt. This, how-
ever, makes an inferior grade of caviar.

The sturgeon caviar is packed in
small kegs to a net weight of 100
pounds. If the total amount to be
shipped is less than this weight,
wooden tubs or “kits,” or large tin
cans with tightly fitting covers may
be used. Some curers line the con-
tainers with vegetable parchment
paper before filling. The caviar
should not be dipped out of the
sieves in filling. Turn the sieve up-
side down over the shipping con-
tainer and allow the contents of the
sieve to fall out in a mass. The con-
tainers are not headed immediately
but set in a cool place to stand for

-/

a few days until the caviar has
settled. The head space thus
formed is filled with caviar so that
no air space is left, the top is fixed
on tightly, and the container is
ready for shipment. If possible,
light and dark colored roe should
be cured and packaged separately.
Mixing the two colors gives the
product a speckled appearance,
making it less valuable than caviar
of uniform color. Under no cir-
cumstances should any chemical
preservative be used.
Caviar should be shipped and held
in chill storage at 34° to 36° I, If
the curer does not have refrigerated
shipping facilities the container
should be placed in large birrels or
boxes and surrounded with ice.
When packaged for the United
States retail trade, caviar is filled
into cans holding 114 to 2, 4. and 8
ounces or’ into nappy glass con-
tainers holding about the same
amount. Occasionally 1- and 2-
pound confainers are used, mostly
for the hotel trade.

Grain Caviar in Barrels

Grain caviar in barrels is pre-
pared when weather conditions do
not permit packing of very lightly
salted caviar in jars: when a nore
durable product is desived, as for
export, or where refrigeration is
lacking for shipment and storage.
Grain caviar in barrels iz also cured
when the quality of raw material
does not meet the requirements for
caviarin jurs.  The quality require-
ments for graim caviar i barrels
are less strict than for caviar
There are three j_[r:n]vs of

jars,
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Pasteurized Grain Caviar
Caviar 1z pasteurized to obt
the maximum length of preser
tion. It iz not considered as h
m quality as fresh erain caviar :
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Cod Roe Salted and Smoked

The whole lobes of roe, fre
and in good condition, neit
too ripe nor green, are cleaned
all <lime, blood, bits of gall bag, .
other otfal.
water and drained

After being washed
seq for a

minutes, the roe are salted dow
The

whole without injuring or break

barrels, roe must be sal
the enclosing membrane, and n
not be salted too much, jll.\‘t S
clently to keep them from dec
posing and to give them an or
red color. The amount of salt
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aid on trays with wire-mesh bot-
-oms, and cold smoked for 2 or 3
lays until they acquire a dark-
prown color. After smoking, the
anveloping membrane or skin of
2ach roe sac is split and removed
from the lebe! The mass of sep-
arate eggs is then packed in barrels
which are then tightly closed and
placed in a normally cool place
(about 55° to 60° F.), for a month
or 6 weeks. The barrels should
be watched closely during thi
riod or fermentation may set in and
progress too far before it is de-
tected. As soon as it is determined
that fermentation has begun,
enough salt to arrest fermentation
thould be mixed through the roe.

is is estimated at about 15 pounds
per 100 pounds of roe.

Through the fermentation the roe
1s given a slight acid flavor and a
taste resembling that of fermenting
beer or wine, which must be stopped
by adding salt at a certain point in
the process, to be determined only
through experience. The salt used
to arrest fermentation must be fine
and of the best quality. If the roe
seems too dry, enough olive oil is
added to moisten -the product.
After the roe has been thoroughly
mixed with salt it is packed in tin
contalners, hermetically sealed but
not processed. The usual size is a
14 round tin with a net weight of
about 334 ounces. Glass jars are
also used in the 1/ size, with the
same net weight.

Mullet Roe

The quality requirements of the
raw material are the same for the

two methods of dry-salting fol-
lowed here. That is, the roe must
be fresh, of good color, and the skin
of the roe sac must not be broken.
The roe must not be over-ripe nor
should it be too green or under-
developed.

In both methods the first step is
to prepare the roe by freeing the
lobes from blood, gall bags, bits of
intestine, and black skin. A fter
being washed thoroughly and al-
lowed to drain, they are ready for
salting.

Dry-Salting Mullet Roe

In the first method, after this pre-
liminary treatment, the lobes of roe
are rolled in fine salt.

The lobes are picked up with
as much salt as will cling and
packed in tubs or boxes, with a
scattering of salt over each layer.
They remain in salt for at least 48
hours and may then be placed in
chill storage and held in salt for
some time if not marketed immedi-
ately. Sometimes salted-mullet roe
is held in dry salt at room tempera-
ture. In packing for sale, it is
taken out of salt and placed in fillet
boxes with a light scattering of
fresh salt. The consumer freshens
the roe to suit the individual taste.

Air-Dried and Pressed Mullet Roe

In the second method the washed
and drained lobes of roe are rolled
in fine salt, using about 1 pound of
salt to 10 pounds of roe. The lobes
are rerhoved from the salt in from
6 to 12 hours and are brushed well
to remove any traces of excess salt.
They are laid out to dry in direct
sunlight, usually on a shed roof.



During the first day of drying, the
lobes of mullet roe are turned at
Jeast every hour and in the evening
are brought indoors. Any night
moisture such as dew, fog or rain
falling on the roe after drying has
started will spoil or at least dam-
age the product. Boards and
weichts are placed on the roes dur-
ing the first night or two in order
to compress them slightly.  Curing
requires about one week under good
drying conditions.  Drying is com-
pleted when the roe is reddish-
brown in color and feels hard. The
thumb should make no impression.
The dried roe is usually dipped in
melted beeswax which acts as a pro-
tective covering and is recom-
mended as additional aid in
preservation.

After being allowed to cool for
about 15 minutes the roe is wrapped
in waxed paper, packed in wooden
or tin boxes and stored in a cool,
dry place. The product is sliced
thin and eaten as an appetizer with-
out further preparation.

an

Salmon Caviar

To be suitable for caviar, the
salmon eggs must be absolutely
fresh, free from blood, and of clear
color and good consistency. Large
eggs do not make good caviar.
Most salmon caviar is prepared
from the roe of silver and chum
salmon, which have been found best
suited for the purpose (Jarvis
1935).

The egg sac is split and rubbed
gently over a half-inch mesh
screen. The eggs fall onto an
inclined screen of fine-wire

mesh leading into a large sha
box. The eggs drain on the sc
and finally slide into the box.
eggs are cured in brine testing
salinometer, usually made from
mild-cure salt. The salmon
are stirred occasionally wit
wooden paddle to insure thor«
mixing and equal absorptio
brine. The brining time v
with season, temperature, and
midity, besides size, consiste
and freshness of the eggs.
time required varies from 15 t
minutes. The packers deter:
the sufficiency of cure by noting
change in consistency of the e
The interior must coagulate -
certain jelly-like consistency bu
eggs must not be shrunken. A
brining, the eggs are dipped f{
the vat, placed on wire-me:
screens and drained overnight
for a period of about 12 hours
After draining, the eggs are f
into small kegs holding about
pounds and lined with veget
parchment paper. The kegs
covered and allowed to stand
the eggs settle. The heads;
caused by settling is then filled +
more caviar, the kegs are hea.
and put in chill storage at 34
36° F. until shipped. They
shipped under refrigeration.

Salted and Air-Dried Tuna Roe

Spent roe is not used for sal
and drying. Only the roe she
not be too small and unripe, no
in the spawning stage. The rc
taken out of the tuna as soon as
fish are landed and should be
pared immediately. Great



must be taken in gutting so as not
to damage the roe or taint it by
breaking the gall bladder.

There is apparently some varia-
tion in the method of cure, accord-
ing to locality. According to one
source the tuna roe is washed when
removed from the fish and allowed
to drain for a few minutes. It is
then put in a tank partly filled with
saturated salt brine (100° salinom-
eter or 25° B.). Additional salt is
thrown in so that the brine will not
be weakened too much by extraction
of moisture. The roe is left there
about 12 hours. It is then removed
from the brine, rinsed, and wiped
off with the hands. 'fhen the lower
part of each lobe is pierced with a
“pitting needle to allow the mois-
télre to escape. The roes are then
placed in rows on a marble slab
sprinkled with three-quarter ground
salt. Additional salt is scattered
over the roes and a second marble
slab set on top. After several hours,
or, at the latest, the next morning,
the roes are weighted down more
heavily. Two days later the weights
are removed, the roes are turned
over, and the lower parts-of the
lobes are pierced again to allow the
moisture in the tips to escape. After
sprinkling with fine salt for the
second time the roe is weighted
down once more and allowed to
stand 4 or 5 days.

The weights are then removed
from the roes, which are rinsed
quickly in a strong salt brine (al-
most saturated) and prepared for
air drying. Two parallel slivers of
cane are placed at the narrowest
part of the lobes, where they grow
together, and are tied. A loop of

.

string is fastened to this frame, with
a hook at the end of the loop so
that the roes can be hung from a
line for air drying. After drying
in the shade for several days, the
time varying according to tempera-
ture, humidity, air cireulation, and
size of roe, the roes are hard and
reddish-brown in  color. When
brushed with olive oil, or coated
with beeswax, they are ready for
market (Dieuzeide and Novella
1942).

In Spain the salting and drying
of tuna roe is more of a large-scale
industry than in France. As soon
as the roes are separated from the
viscera of the tuna, they are sorted
and graded. Only the large and
medium roes are taken for curing.
Small roes are canned.

After washing thoroughlyin sea
water the roes are allowed to drain
a few minutes, then salted down in
kenches on the concrete floor of the
fish house. Each roe must be com-
pletely covered with salt. The
kenches are from 2 to 3 feet high.
The tuna roe is left in salt from 24
to 36 hours. It is then taken out
of the salt, rinsed in sea water and
allowed to drain, then placed in
rows on a large board that has been
sprinkled with fine salt. The roe
is sprinkled with salt, a board
sprinkled with salt is placed on top,
repeating until there is a stack of six
or seven layers. The completed
stack is set in a simple screw press
with large cross beams and placed
under light pressure.

Classen (1946) reports the fol-



lowing process:

Every day the roes are taken out,
rinsed with sea water, and the salt re-
newed (each day a lesser quantity of salt
being usxed), and put again in the press
with the pressure increased. After a
week or so no salt is added and the pres-
sure is again increased. After a few
more days (in all, the roe remains in the
Presses O9-10 days) the roe is finally taken
out from the press, washed, and rubbed
very thoroughly in fresh water with a
hard fibre brush to remove any impuri-
ties, =alt, and slime, and hung on the
beams of the drying ground in the same
way as mojama, in the shade of rush
mats.  The color of the roe changes dur-
ing the drying process from pinkish-yel-
low to a deep red-brown on the outxide
and a rich orange color inside,

An average of 15 days is required
to dry the roe. It is then taken
down and packed in paper-lined
wooden boxes, ready for shipment.
Sufficiency of drying is tested by
pressing the lobe between thumb
When the thumb
mukes no impression, the cure is fin-
ished.  Classen estimates the aver-
age weight of the roes before sult-
ing as 4 kilograms (8.8 1b.) a pair,

and forefinger,

and that in curing and drying they
about 60 percent of their
weight, <o that a pair will have a

lose

dried-weight of approximately 1.6
kilograms (3.5 1b.).

Salted and dried tuna roe is re-
garded as an hors d'oenvre of high
quality.  To serve, it is cut in thin
shices and mixed with sliced onion
and vinegar, or marvinated in oil and
Vinegar.

Tuna Caviar

A paste made from small, de-
formed, or dumaged tuna roes is re-

ported to be sold commercial
Spain under the name of tuna
iar. The methiod of preparati
as follows:

The roes are washed, split ¢
then boiled in a brine made in f
proportions:

80 liters (84.5 gt.) 1 kilogram (2.
water sliced onion;
2 kg, (4.4 1b.) salt 8 bunches cele
S sliced peeled lem- 10-12 large |
ons Spanish pep
Black peppers, garlic, bay leaves, to
The liquid is brought to a
The roes, in a wire basket, are
mersed in the liquid. The p
stick together very easily, cau
uneven cooking, and therefore,
be stirred gently from time to t
If stirring is not done caref
many grains separate from the
and are lost. When thorou;
cooked, about 20 minutes of
mering, the baskets are taken
and set aside to drain and
When the pieces are cool enoug
handle, the eggs can be separ
from the fibrous tissue in lu
without the use of a knife.
next step is to pass the eggs thro
a meat grinder, using the plate
smallest holes. The eggs now I
a pinkish-yellow color. They 1
be handled immediately as t
turn gray if left exposed to the
The ground roe and other ingr
ents are placed in a mixing macl
together with following:
30 kilograms (66
Ib.) ground roe.

2000 grams. (9.6
Ib.) lard

3600 grams (8
canned sweet |

pers, ground



500 grams (5.6 1b.) 300 grams (11 oz.) The ingredients are thoroughly
- ground onions sweet red pepper, mixed until a paste of satisfactory
(fried golden ground (sweet toxtyre is obtained. The paste is
::Oxln ) in lard ke filled immediately into size 14 cans
09 liter (1 qt.) 19 grams (05 0z) with capacity of 100 grams (31
vinegar 214 per-  ground cloves 0z.) net. The cans must be well
cent) 45 grams (1.5 oz) filled, so that no air remains in the
300 grams (11 oz.)  ground white pep- can, but care must be taken to avoid
palk DEr overfilling. The cans are sealed

8 Nters (32 qL) and heat processed. The process is

stock used in 108° C. (266.4° F.) for 50 minutes.
cooking roe, fil-

tered

LITERATURE CITED

Classen, T. E. A.
1946. The tuna industry of southern Spain. U.S. Department of the Interior,
Fish and Wildlife Service, Fishery Leaflet 188, 28 p.
{obb, John N.
1919. Canning of fishery products. 217 p.
(ieuzeide, R., and M. Novella.
1942. Essai sur la technique des salaisons de poisson. Gouvernement
Géneral de I’Algerie, Document et renseignement Agricole, Bulletin
80, 216 p.
t offman, Herbert.
n.d. Lehrbuch de Fischverwertung fur die Fischindustrie. (8th ed. Lehrbuch
der Fischbereitung. Wilhelm Dunker.) Stettin, 197 p.
Jacobsen, Edard.
1926. Handbuch fur die Konserven Industrie, Konserven Fabriken und den
Konserven Grossbetreib. Paul Parey, Berlin, Bd. II, 1459 p.
Jarvis, Norman D.
1935. Utilization of salmon eggs. U.S. Bureau of Fisheries, Special Mem-
orandum 1487-A, 3 p. [Mimeographed.]
Radcliffe, Lewis.
1925. Caviar: What it is and how to prepare it. U.S. Bureau of Fisheries,
Economic Circular No. 20, 8 p.

MS #1313

Revision of U.S. Fish and Wildlife Service, Research Report 18, p. 164-184.

g

9



	002
	003
	004
	005
	006
	007
	008
	009
	010
	011
	012

