COMMERCIAL FISHERIES REVIEW 1"

AND QUALITY OF CANNED GULF OF MEXICO
TUNA AS RELATED TO WEIGHT OF FISH
By Arnold W, Tubman® and Lynne G. McKee**

ABSTRACT

Both color (Munsell value attribute) and flavor score of camsed yellowiin funs fr
the Gulf of Mexico became lem desirable with increasing we ight nc';n tu:l-a— -tk
the product was made. The dom inant factor contmlling quality i S weight of the
fish and not one or more of the experimental handling variables mudied,

| —— e —

On two successive years, yellowfin tuna caught and landed by the U. 5. Bureau
of Commercial Fisheries exploratory fishing vessel Oregon were shipped frozen
to the Fishery Technological Laboratory, College Park, ﬁ%, for canning, The first
consisted of 31 yellowfin landed in July 1056, the second shipment consist-

ed of 8 yellowfin landed in August 1957,

The Gulf of Mexico tuna industry was a new industry in 1956, Yellowfin tuna,

the principal catch, had not, prior to that year, been critically examined in the can-
ned state and the results public -

» o ly reported. Accordingly, advan-
tage was taken of the avallability
of the tuna landed by the Oregon
L The purpose of the present work
was to can the yellowfin tuna in
i a commercial manner. note the
| color and general acceptability
| of the pack, and note also whether
‘ these factors were related to any
L j observable characteristics of the

fish,
B ——L—L—L PROCEDURE
WEIHT OF WROLE FEm o rOUNLS

‘ ia of precook time at 216° F, of After the frozen tuna were re
t“u T e o ceived at the laboratory, they
were wrapped individually in waxed

» Overwrapped in burlap, and stored at 3~ F. in commercial cold storage

hm ent of 31 fish was not canned until 8 months after receipt, the long
Geiay was necessitated by the fact that canning equipment had first 1o be Installed a1
the Labx . The second shipment was canned within a month of receipt

%y mm removed from cold storage as needed, thawed overnight in fresh
hr' 8 precooked the following day at 216 F. Owing 1o the comparatively largs
... & ) tuna, the fish were sawed into right and left halves before being pre
Co0ked. The halves were placed exposed meat side down on & wire 'ray covered
nctur paper. The relationship of the precook time used 1o the weight
e frozen fish is presented in figure 1. The fish, after being precooked
from the retort on the wire trays and cooled al room temperature
ht. The following morning--the second day after the tuna had been
tank--the fish were skinned and cut into loins, and the dark meal
. The afternoon of that second day the loins were cut and packed
36 cans of solid pack and 10 cans of flake meat were prepared o

packed tuna were added 1} ounces of corn oll and one heaping
of 2.3 grams) of salt, While the tuna meat was being packed,

M. Diviston of Indutrtal Ressanh and Servicam, U, 5 b
t, Fubery Techaological roan of Comaenial Fubawas.
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observations were made of the color, texture, degree of ho‘?".’ '.;; 0

moisture,

Immediately after the meat of the tuna was p
steamed under vacuum and then processed at 250
trolled with a Taylor Instrument system SP-1. The cans were

sure at 17 psi. and then removed
to storage at room temperature.

None of the cans was stored
less than 1 month before being
opened, at which time the vacuum
was 13 inches of mercury. The
lightness or darkness of the can-
ned meat (Munsell value at 555
millimicrons) was evaluated ac-
cordingto the proposed tuna stand -
ards (Federal Register, August 28,
1956) by one of the authors at the
laboratories of the Food and Drug

Administration inWashington, D. C.

Three cans (solid pack) packed
from each fish were opened in

the prescribed manner, and the
meat was compared with neutral
reflectance standards (Munsell
value scale) under an optical
comparator. One can packed from
each fish (solid pack) was examined
organoleptically at College Park

mr
laced in the cans, the
F. for 55 minuf i

MUNSELL VALUE AT 555 MILLIMICRONS
o

- -
L e . . ...
I i—— ;j
40 60 L1

WEIGHT OF WHOLE FISH IN POUNDS

Fig. 2 - Munsell value as related to weight of the

by three persons. The organoleptic test sample of one can was adequate
id pack cans were uniform when packed. Scores of 0 to 100 were given

Table 1 - Canned Product Evaluation Data on 31 Gull of Mexico Yellowfin Tuna

Caught in August 1956

Code e‘:ﬁlh'l“ _I;iy_almxﬂ.tkzLCmnﬂJ
ole Honey' exture arance
Number |e.. ;en Fish combing !/ | Score2/ gcp:reil Value
Pounds 2l g
Males:
2-10AA 83 - 90 87 6.37
2-10DA 85 + 97 83 6.57
2-5 85 + 83 70 6.1
1-3C 100 e 90 80 6.3
2-11BB 120 = 80 80 6.13
|1-1 120 B 77 83 5.97
1-8 120 - 80 63 5.63
2-3A 120 = 73 63 547
1-5 128 - 50 27 5.5
1-10BB 135 : > 80 87 6.2
1-3B 155 - 47 63 5.87
Females
Z-T1D 42 - 83 87 6.43
1-11DB 48 = 100 83 6.75
2-3C 49 - 83 87 6.57
1-11C 50 + 85 85 6.4
1-11DA 55 + 80 83 8.3
1-3DA 55 = 83 80 6.73
2-7 68 * 83 100 6.4
2-10DB 76 - 80 80 6.37
2-4 i = B8O 90 6.3
1-10DB 85 - 87 83 6.17
2-11AB 87 + 87 67 6.1
1-10AA 94 + 70 i 5.9
1-11B 100 = 80 i | 6.27
2-10BB 100 <7 66 53 6.07
1-10CB 105 3 80 i 6.03
1-10BA 105 + 83 73 5.87
1-11A 110 3 80 53 5.83
1-11A 110 + 73 57 5.8
2-3D 115 - 87 80 5.83
1-4 118 + 83 83 6.3
1/ + indicates boneycombing
a perfect score

ance, flavor and t
imum score of 100
to represent excell

RESULTS AND DI

WITH INCREAS!
The weight of
the most importan
termining the ligh
ness and the flavo
product. The dai
2 indicate that the
the cans exami
"light meat" ac

the opened cans
5.3 at 555 millin

The data
an inverse ¢
sell value at
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- with weight of fish (r = -0.687). The data infigure 3 indicate an inverse correlation be-
tween flavor and weight of fish (r = 0.558). Both correlations are highly significant.

These relationships were found

o0 ] even considering the variations in
o o handling aboard the catchboat,
o oo which variations are known to oc -
90— 0 o000 ° o ° cur in commercial catching prac-
RO 12 9 tice. These variations included
° o o delays in putting the fish to freeze,
8o~ ° Siossio the use of the brine or air well in
e Soo freezing, and the stunning of hard-
2 to-handle fish.
9 10f- oo o
5 Examination after precook and
: examination of the resulting pack
7 eof- indicated that the color of the meat
R0 from the larger fish tended towards
a dark tan color and the meat from
| 2op= °o the smaller fish tended towards
\ light pink. Changes in texture also
were found to be associated with in-
b creased weight. More moisture
° was retained in the larger fish aft -
I ] | | | 1 1 | | | | erbeing precooked, and the larger
: 0 20 40 60 80 100 120 140 6o | fish were often slipperyor spongy
J WEIGHT OF WHOLE FISH IN POUNDS to the touch. Muscle fibers were
—~ Fig. 3 - Flavorscore of canned meat as related to weight of whole frozen longer and toughe r.as the flSh. be-
| fish, The flavorof excellent canned yellowfin was assigned a score of came larger; thus itbecame in-

100. creasingly difficult to rub the meat
through a wire mesh screen preparatory to determination of the Munsell value. The tex-
ture score assigned refers to the eating quality and reflects the sum of subtexture
factors of moisture, firmness, and toughness. As such, the texture score is not
especially indicative of the textural changes associated with increasing weight of
fish. With increasing weight of fish, the flavor of the pack changed from a pleasant,

0
r
‘} mild, tangy fish flavor to some-

thlng quite flat and not char- [Table 2 - Canned Product Evaluat;on D:‘ta on 8“;'}51"171!‘ of Mexico Yellowlin ’I‘lmj
i9ti Caught in August RRRB AT
a'CteI'lStl'C Of the be.St canned Weight of Evaluation of Canned Froducts |
flSh. It is mterestlng to note Nl(.ljr%db(;r Whole IIone_\"l/ j Tc‘x!xxr)é’/ [ APPCara?nce Flavozr‘/ Munsell |
Frozen Fish combingl ,\‘cory_:_ { ioff‘}_, ) '\‘,‘\OFP-,, Vulue A
that the Munsell values and B — e e ‘
quality scores of the fish pack-|vales: | — l _
m ed i di : | 93 - | 83 93 93 6.43
ﬁ mmediately after receipt 2 93.5 7 (8573 97 93 | 6.37
! are only slightly higher on the 3 102 = ¥ 70 o o s |
5 5 = 7 17 5 |
@ average than are those obtain- EEJ‘ e 6ol
ed for the fish canned 8 months 5 86 3 s £ = 1 et
3 87 E; 97 3,
e receipt. g 99 = | 63 43 67 ‘ 5.93 |
8 114 S "sg [ eal [aslll T |
indicates honeycombing.
ANOMALOUS FISH- 0 ity s sstecs woce. oo !
St LU

GREENING: The two females

T-T0AA and 2-10BB, which yielded canned meat of marked low flavor, were of low

quality after being precooked. Notes taken at the time described the loins as being

honeycombed and dark tan with greening. The loins of 2-10BB were moist and

slibpery, whereas those of 1-10AA had a heavy custard-like curd between segments

of muscle. Since no unusual conditions of handling were noted, the greening, in at

least this case, was an unusual condition not related to the method of handling. No

other fish had marked greening after being precooked. The lowest flavor score

and one of the very low Munsell-value scores were found in meat packpd from fish

. Fish 1-5, after being precooked, had loins uniformly dark and with muclzh ge-

i latinoug material between the segments of muscle. Fish 1-1.0BB rec.elved a ‘mozt
the same treatment, yet the canned meat scored unusually high both in flavor an

In Munsell valye,
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HONEYCOMBING: None of the honeycombing (marked + in tables 1 and 2) yag
of an extensive nature. Most often, the honeycombing appeared as afew small (less
than &-inch diameter) voids between the large lateral muscles and the smaller lat-
eral "eyes'' at the extreme dorsal and ventral positions. The next most frequent
location was in the region of the nape. None of the fish packed immediately after
receipt had any evident honeycombing.

YIELD: Dark meat accounted for a constant 5.5 percent of the weight of the
whole uncooked fish. The total light-meat scrap and dark meat was fairly constant
at 11 percent of the weight of fish. The percentage of canned meat yield increased
from 30 percent from a 60-pound fish to 38 percent from a 120-pound fish,

SUMMARY AND CONCLUSIONS

All of the Gulf of Mexico yellowfin tuna canned in this experiment could be
graded as '"'light meat" according to the proposed tuna standards. The quality of
the pack, based mainly on flavor and color, decreased from optimum with packs
made from small fish towards less desirable flavor and color with packs made
from the larger fish. This progressive decrease of flavor and color of canned meat
with weight of fish overshadowed the effect, if any, of the variations in handling
these yellowfin aboard the M/V Oregon,

TAGGED SAILFISH RECAPTURED TWICE

Sailfish evidently do not learn from experience, if they are to be judged by an
authenticated story emanating from Palm Beach. The story relates that the same
sailfish was caught by two different anglers fishing from two different boats on the
same day, and there is no doubt that it was the same sailfish.

The sailfish, measuring 7 ft. 2 in. in length, was first caught by a woman
fishing from the charter cruiser Bacardi inthe morning of January 26, 1956. The
fish was tagged-with a Marine Laboratory, University of Miami, dart-type tag |
and released. ' '

Just about noon of the same day, a sailfish, bearing a tag, was hooked, fought,
and boated by another fisherman. Incredible as it may seem, the tag (Numb'er
10180) was the one affixed to the sailfish 13 hours earlier. The tag, along with
an explanatoryletter from the fishing editor of the Palm Beach Post-Times, Was
received at The Marine Laboratory by the researchinstructor onthe Laboratory
staff who is in charge of the sailfish tagging program.

To date, seven sailfish bearing Marine Laboratory tags have been re-caught
and reported. So far, the sailfish tagging program at the Laboratory has been
going on for 10 years, with about 2,550 sailfish tagged. Three types of tags have
been used: (1) a monel-metal cattle ear tag that is attached to the pectoral fin
of the fish prior to the release, (2) a neoprene ring tag that is slipped OYel'the
bill of the sailfish, and (3) a dart tag that is imbedded in the fish alongside thf
forward end of the dorsal fin. Four of the seven sailfish so far tagged and re
caught have borne the cattle ear tag, indicating that this is the best type of tag
for sailfish. (The Marine Laboratory, University of Miami, Miami.‘I‘_‘lji—_—’J




