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Browning of Dried-Seasoned Squid Product

I. On the chemical constituents for amino acids
and fatty acids of squid mantles

Kenji Havasar* and Toru Takaer*

Abstract

The dried-seasoned squid product has been manufactured from the raw
materials of squid. The appreciable browning caused during storage of dried-
seasoned squid product resulted in valuelessness. To elucidate the discolora-
tion was generally an important problem in the marine product industry.

In this report, the constituents of amino acids and fatty acids from the
mantles, excluding skins, of four species of squid (0. bartrami, T. pacificus, N.
sloani sloani and I. illecebrosus) were determined to clarify the chemical
characteristics of raw materials for the food industry.

No differences among the four species of squid were observed on the lipid
contents of the mantles, ranging from 0.19, to 0.39% on the wet weight basis.
Phospholipids, sterols and free fatty acids were the major lipid components with
hydrocarbons and triglycerides as the minor ones for the mantles of all squid.
Triglyceride content had a relatively high level in the lipids of Newfoundland
squid (I. illecebrosus). In the fatty acid compositions, 22:6 acid (43.0-51.39%,)
was of the predominant component, and 16:0 acid (16.0-26.69;) and 20:5 acid
(11.6-19.49%,) follow after. Major polyenoic acids (57.8-70.79%) were of the
characteristics for fatty acids from the squid mantles excluding skins. The
unsaturation of fatty acids from New Zealand squid (N. sloani sloani) was slightly
lower compared with those of other species. The amino acid contents of glutamic
acid, aspartic acid, arginine, lysine and leucine ranged from 50.3%, to 53.8%, of the
total. No differences in the compositions of amino acids and fatty acids among
the four species of squid were found.

The contents of polyenoic acids were changed during processing of the dried-
seasoned squid product. The decompounded carbonyl compounds produced
from polyenoic acids by oxygen, light and heat during processing might be one
factor corresponding to the browning reaction.
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Fig. 1. Thin-layer chromatograms of
the lipids from the squid mantles

excluding surface skin. BERERICTRT, 4 748L b, HBHESERIC
A: 0. bartrami  B: T. pacificus EE3INET IR, SNVFIVER TRNSY
C: New Zealand squid LB, TAX=ZL, VUL, udvLThb, Th

D: Newfoundland squid

a: Hydrocarbons b: Triglycerides L 5BO7 2 VRERIL, &7 T 2 HD 50.3~53.8
¢: Fatty acids d: Sterols % wELI, —iRic, REEPTRARIIEEL
e: Phospholipids T, FNEIVEBIOT VR = BENMERCD

BLENE—F T2, 7 BHERRICBNT, 44
ABOEBBICEE LZRBRIBD S hish -T2,

HF 4 WRETBHOBBRBAKOEL 4 » RE @5 OIERIEE, 22:6 B Lo 20:5
BORY) 2 BEERBCEFL TS, ChEIEHERIE, V44 pRETES, BR -k -3zl
Yo TBMbAMEERT L PN, 31, Z2OBEHEHY * 4 »OBERGIEE 5 —58
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2RI DB L e e 7 4 4 2 FRE U % 4 »ETEROEN I, RBEE—~BE
(hugh) — 1 JREmBk—RE 1R R — & A4 v ~ B~ 2 Kok~ E5E () — (B8 - 2> 3 k5
RRRONEY 9 3 4 p B, o Tws, ZOTEE, 1) £y, @ FEfEgo Lo,
(B 3KFAEED D, @) ¥4 »WE, OXRBOIRIBIHEEMER WL 12 (4). Lot No.
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Table 1. Lipid and water contents of the squid mantles.

Size Walter content Lipid content
Species
cm g % wet wt % dry wt 9,
. bartrami [A] | 58.6 | 617.1 3.4 1.6 5.7
0 bartrams [B] | 74.0 | 905.0 8.4 0.2 0.8
T. ; [A] | sLs8 | 109.0 75.6 1.1 4.7
pacifious [B] | 36.4 | 123.0 79.0 0.3 1.5
New Zealand squid Al | 42.8 | 238.8 8.6 0.7 3.4
oW foaland SAWC  B] | 38,0 | 182.0 .3 0.1 0.4
Newfoundland squid Al | 83.7 | 2856.7 80.4 0.4 1.9
ewioundiand SaWe g1 | 615 | 358.0 80.3 0.1 0.6

[A]l: mantle including surface skin  [B]: mantle excluding surface skin

Table 2. Fatty acid compositions of the squid mantles excluding surface skin.

Fatty acid* 0. bartrami T. pacificus New Ze'aland Newfoul}dland

squid squid
Peak area 9,

14:0 0.3 0.3 1.4 0.5
16:0 18.3 16.0 26.6 16.8
18:0 6.3 4.3 3.6 3.7
16°1 0.9 trace 1.8 1.2
18:1 3.5 43 3.8 5.4
20:1 5.3 3.5 2.8 5.5
2034 1.0 2.9 1.1 2.1
205 15.4 15.9 11.6 19.4
226 47.4 51.3 43.0 43.5
Others** 1.6 1.5 4.3 1.9
>:Saturated 25.6 21.0 33.1 21.6
> Monoenoic 9.9 8.0 8.8 12.2
> Polyenoic 64.5 70.7 57.8 66.0
S Branched — 0.3 0.3 0.2
Total UI*** 378.0 408.8 337.8 38L.3

* No. of carbon atoms: no. of double bonds
** To include the minor components of 14:0, 15:0, 16Br, 17:0, 17:1,
18Br, 18:2, 19:1, 18:3, 20:2, 21:5, 22:5
*xx  Unsaturation index=fatty acid double bond X ¢,

208N DS V¥ 4 ARRI TORIMBEROEL 2S5 &, 22:6 Bis L U° 20:5 B2 £
TR Y U EBREARIE, FvBlE57.3% b5 % & 4 IR 50.8% ~ & BT S HEIHBED S
Nz, Chid, #Y = BO—EN, HETRPCBIMERZREL IR L HE SR, Lot No. 1
TREY) = BOBPRBBEETIN» 517,

HERICBE LT h A D, ANALAH, .~V FAABIN=2~7 7R3 FLHE, W
TRV 2L HRICBTE 4 9FHTHB, Lhb 44 #EORA (JK) Oy, T2bb
BEEE, IREMR 7 I/ B IVEFBERCS O TELVNEZRRED sk 51,
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Table 3. Amino acid contents of the squid mantles excluding surface skin.

Amino acid

0. bartrami

T. pacificus

New Zealand
squid

Newfoundland
squid

Aspartic acid
Threonine
Serine
Glutamic acid
Proline
Glycine
Alanine
Cystine
Valine
Methionine
Isoleucine
Leucine
Tyrosine
Phenylalanine
Histidine
Lysine
Arginine

-
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Table 4. Changes of lipid content and fatty acid composition during processing
of the dried-seasoned squid product.

" Lot No. 1 Lot No. 2
Processing stage**
I II 111 v I I III v

Lipid wet wt 9, 2.6 2.6 2.9 3.1 2.8 3.2 2.7 3.6
dry wt 9, 4.7 4.4 5.1 4.9 4.9 5.8 4.6 5.3

Fatty acids* Peak area 9
14:0 0.9 1.0 0.6 0.8 0.6 0.8 0.8 0.7
16:0 %.5 29.1 28.6 | 26.4 23.5 23.1 24.2 23.3
18:0 7.2 6.6 5.4 6.1 6.1 6.0 6.0 6.5
16:1 3.6 0.7 3.4 0.6 0.5 0.2 0.3 0.4
18:1 4.3 7.4 5.7 7.0 3.2 6.6 8.4 8.7
20:1 5.7 4.4 5.3 7.5 6.2 6.0 5.1 6.6
18:2 0.7 3.7 2.5 2.9 0.6 1.4 3.0 2.7
20°4 1.1 0.9 1.5 1.9 2.5 1.8 1.5 1.7
20:5 12.7 11.4 11.3 11.2 12.3 | 12.9 11.6 10.4
22:6 35.8 | 32.6 | 32.7 32.8 | 39.2 36.6 34.3 33.5
Others* 3.5 2.2 3.0 2.8 5.3 4.6 4.8 5.5
ESa’ourategl 33.8 37.6 | 8.5 34.3 | 31.3 30.5 31.7 | 314
):]Monoengle 14.7 13.0 14.9 | 15.9 11.3 14.2 | 15.3 | 17.3
S Polyenoic 51.1 | 49.4 | 40.2 | 49.4 | B7.3 | 56.3 | 52.56 | 50.8
3. Branched 0.4 | trace 0.4 0.4 0.1 | trace 0.5 0.5

* See footnote of Table 2.
** 1: Semidried-seasoned squid product, II: Roasting under pressing, III: 3rd
seasoning, IV: Dried-seasoned squid product
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