THE PROTEINS OF SQUID MEAT
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Tﬁzrgduc tion
ten &ggtentg of the three main fractions of muscle proteine in squid mantle and
plaamicea differs a little from that in fish, red meats, and poultry. The sarco=-
Slogy; © Proteins make only about 12 to 20% of the total proteins in Ommastrephes
iegardipa°1ficus and the stroma from 2 to 3% [1]. However, the available data
ehara tbe protein fractions in squid of different species are ratker scarce.
gtoteincterletic feature of the sarcoplasmic fraction is a high activity of
fn the Eﬂes which brings about extensive degradation of the myofibrillar proteins
tr§ah u;0'-‘1‘86 of fractionation. This degradation of myosin was reported only in
Uelns ‘frozgn muscle of Ommastrephes sloani pacificus [ 2]. The myofibrillar pro-
Weo PO 85wsq“1d differ from these of fish and mammals by being more water soluble.
iater © of the total protein in_squid mantle can be extracted with distilled
&“Veete% exhaustive extraction [ 3]. Paramyosin, the characteristic component of
de°°rdinratae muscles, makes up about 14% of squid myosibrillar proteins o
enatur & to Iguchi et al. it may be involved in decreasing the rate of protein
dg The g 1on in frozen stored squid 5%
akta, abgllageg_ln the muscles and skin of squid contains, according to published
lnain_ ifut twice as many hydroxyproline reeidues per 1 000 residues as the cod
inntlee ferent samples of collagen, prepared by exhaustive extraction from the
Ary o 8kin, and muscle connective tissue membranes of Loligo and Illex, contain
0% hydatter according to Sadowska [ 6] from 0.3 to 4.%, 3.5 to 6.1%, and 4.7 to
Toxyproline, respectively. Other results of the same author indicate
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that the collagens in squid belonging to different species differ in their orf e lk

-linking as determined by the number of bonds susceptible to hydroxylamine as e
as in solubility in salt solutions and buffers. There are only few published‘dae
on the properties of different fractions of squid proteins. As the proteins haVv®

. a
a great influence on the functional and rheological behaviour of squid meat B 25
necegsary to learn nore about them.
Experimental ; _18
Tubes of squid Illex argentinus, 23-28 cm long, and whole Loligo patagonica, 13 an
cm in length, frozen on board ship in blocks, glazed and packed in polyeihylene
cordboard, stored about 1 year at -20°C were used in the experiments. Samples #
the chemical analysis were minced in the frczen stiate. The main protein fraction

were separated by selective extraction (Fig. 1). Collagen was calculated from tbe
amount of hydroxyproline using the factor 22.9 and 20.4, respectively, for Illeia_
and Loligo, after Sadowska [6]. The contents of myofibrillar nitrogen was 081?“
ted by subtracting the collagen nitrogen from the nitrogen of the myofibrillar,
proteins + stroma. The nonprotein nitrogen was calculated by subtracting the B
gen of the sarcoplasmic proteins and of the soluble collagen from the nitrogéel
the supernatant (Fig. 1). The purity of the sarcoplasmic fraction was checke :
clasgical SDS PAG electrophoresis. The proteolgtic activity of thig fraction wa;’
determined against hemoglobin during 2 h at 35°C by assaying the degradation pr
ducts soluble in 5% trichloroacetic acid according to Folin and Cioceltau.
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Results 2
The contents of proteins separated as the sarcoplasmic fraction according tO Fige
is in frozen stored squid meat about 15%. This result is in agreement with dataon_
known for fresh sglid gtatistical significance of the differences in the %
tents of sarcoplasmic and myofibrillar proteins in the respective body partse ©
gquid belonging to different species (Table 1) cannot be discussed yet as the
number of the determinaticns was very limited and the biological factors 1like ot
nutritional status and state of sexual development of the specimens could not ’;n
taken into consideration, The significant differences in the contents of collag
in squid of different species may be in some extent connected with the eating
e
a

ta

quality of the respective species. However, as yet there are no published dat
regarding the influence of particular proteing on the sensory quality of SQng’
although marked differ er preference towards variousg specl€® = s
squid are known to exist. The proteolytic activity of the sarcoplasmic fracticl
Pig. 1. TPlow shee! of protein fractionation
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20371 ) ¢
Homogenizing |
7000 rpm, b5s
12000 _rpm, 308
Centrifuging I
4000xg, 15 min,
L———————+ Supernatant:
NG TR e o SR S sarcoplasmic proteins,
Phosphate buffer soluble collagen
| p=0,17, pH = 6,8 nonprotein nitrogenous
| 581 v compounds
| Mixing i
| 8 ming }O$TCA
Tx : .
| Centrifuging l Pr601?§8a2%gni]
’ 000xg, 15 min, AT
PG O M R T P 3 ] ' | Filtration
r i, R, 5 , 3 le
Myofibrillar proteins %TCA JOlugnentg
and stroma comp
l, ‘Washing AAJ
V :
Precipitate of sarcoplasmiC /

proteins




T —

o

B - o
8 P . 4
! 1. The protein and nonprotein nitrogen in squia meat
Spec P Protein fractions’ nitrogen in total Honprotein
E ¢les and oTal protein nitrogen nitrogen in
ody part pl.utl,wn A - "’):'JCll
nitrogen p-+ T R y TR K AT ki3 T
T gli/100g siyolibrillay |osarcoplasmic|Collagen nLt‘uo_;n
/0
fllex,
le
Il;tacles 1595 64.8 1552 6.0 38.8
2 lex' mantle | 2,01 74.6 1.5 Tt 38.1
0]
"~__€9, mantle| 1.85 79.0 14.9 3.0 36.2
411 4
d
frop 2:1& Teépregent mean values of results obtained by analysing 4 samples taken
deviatignbatch of mince prepared from the meat of scveral squid. The standarld

Droline 9ﬂfor the Kjeldahl nitrogen does not exceed 1.54% and that for hydroxy-
04

‘fr()Ze y
the cgtftorf?d squid has a sharp maximum at pH about 3 (Fig. 2). It is probably of
‘ePSIn.D type, as there wag no significant influence of the inhibitors of
from frn'- Seérine-proteinases (Table 2). The conponents
The eleo‘;en Squid mentle were Se
of the gtl‘(?phoretic pattern is; however, more influenced by the state of freshness
;Che musc§uld Prior to freeziag, as visualized by discolourations of the skin and
leaty € surface, than by the gpecies and thus cannot be used for specieg identi-
u

of the sarcoplasmic fruction
separated by electreophoresis into 20 digtinct bands

0 i ,_
? s r’; Of skinned frozen mantles,

éleat_ oﬁg‘iflb“llar fraction,_ obtained by screening the collagen fibers from the
ngigentonate on a cloth followed by extraction of the sarcoplasmic fraction, is

ihe 103§abl¥_pure as the rcsidual collagen is not detectable by electrophoresis.
Ure, CanOf the myofibrillar components during isolation, reported in the litera=-
Btrength be effectively prevented by using a phosphate buffer at pH 6.8 and ionic
Oby ar gy -1701'01' extruciion'of the sarcoplasmic fraction. In Illex mantle siored
eerved_ ~20°C no proteclytic activity in the course of protein fractionation was

Fie.2 The ingy ) b Table 2. The influence of activators/in-
Squig s:]‘;;"cr of pH on the proteolytic activity of hibitors cn the proteolytic
oplasmic proteins against hemoglobin activity of squid sarcoplagmic
30 proteins against hemoglouin at
¢, pH 3.0% |
-§ Activator/inhibitor (3% :GA).]..-'?Q.__
28 Control 16.2 % 0,3
Ro LDDA, Hmid : 15.4 7 0.4
s & Iodoacetamide, 1 mil 14.9 = C.4
o U Soybean trypsin 3 i
T510 irhibitor, 100 pe/dm 6.1 = 0.2
3 ;
§~ “mean values of results from 6 determi-
é’“" nations in ore batch of sarcoplasn
3 fraction,
2 e
0 7 st A = ("L1 - A
44 and Ay = absorbancy of the investi-
gated and blank gample, regspectlively.

¢
Thalis o
,\reshn:ctrophoretic pattern of the sarcoplasmic proteina From squid differing in

b T 3 Prior to freezing cannot be used for species identification of the wmug-
é';ather $Veral published data regarding collagen ia fish and squid mcat represent
E:i’l. n ‘€ contents of insoluble proieinaceons material (siroma) than tiue cella=-
gu%tin guae of frozen ?issues ?he stro::xq may be coz“po:_-'(':d not only of~collag\:n and
thd 8tgy, Ut algg of varioueg, mainly myofibrillayr, proteins denatuvcd due to prolon-

€ n 8ge. Our results kased on the concentrgtion of hydroxyproline indicate that
Nge i U8c] o - : ’ . - L ot
: €de 8 of gome squid are indeed very rich in collagen., Further rescaich is
‘Q%‘lld Supply more data on the contents of collagen in various body parts of

ang ; : » ; i
£y difg On the role of the connective tissues in the sensory properties of squid
I‘nish Tent specics. The fractionaticn procedure applied in our experiments can

Re Teliable results.
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