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Abstract

The chemical components (e.g., proximate composition, nucleotide-related compounds, and amino-acid content) of
raw, dried, and boiled giant squids were investigated. The moisture contents of raw, dried, and boiled giant squids
were 75.65, 39.75, and 41.12%, respectively. The boiled giant squid had a higher moisture content than the dried
giant squid. The crude protein contents of raw, dried, and boiled giant squids were 20.10, 56.25, and 49.58%,
respectively, with that of the dried giant squid higher than that of the boiled giant squid. The crude lipid contents
of the raw, dried, and boiled giant squids were 0.15, 0.57, and 1.35%, respectively, with the boiled giant squid
having the highest crude lipid content. The crude ash content of raw, dried, and boiled giant squids were 1.68,
4.50, and 6.77%, respectively. IMP content was detected in the dried (1.21 mg/100 g) and boiled(0.25 mg/100
g) giant squids. In the sensory scores, the degree of bitterness, acidity, and aftertaste had lower values in the dried
and boiled giant squids than in the raw giant squid. A total of 18 amino acids were detected in the samples,
and most of the samples had high contents of glutamic acid, aspartic acid, proline, and arginine and low contents
of histidine, tyrosine, and methionine. The free-amino-acid content was related to the taste component. The major
free amino acid contained by the samples were hydroxyproline, alanine, arginine.

Key words : giant squid, proximate composition, nucleotide, amino acid, processing

MOBE

FANEFLE FABEY T 0|3 S UEE 3l A
= l—“?ﬂ AF 7HEE 48] gide] HE o ol
FHIEL THEAEe] 7 e @Eoﬂ n}2} zgxw =

(i%ﬁnn)# bR EEt E /I EAES Us

AAE, 94F, BX9 53 2o 2 989 7‘17‘&” =
~‘=’=<>P= o FRHEE T Al Zzee AEY AAE, A E,
Az g 2o7hgE 53 o] 989 zuld FebHe
F1 AzEe Ao s ? Uk A 2k F]

%35
-/J\—BI ]:% /\E‘E‘ tﬂ /\gx“)\] T.u_“f__‘ Z:}_X—o]‘;‘_,— % O—fl_’

wg(?earresponding author. E-mail : suni@nfrdi.go.kr
Phone : 82-51-720-2651, Fax : 82-51-720-2669

dAE 2 52 —«] 7?*“*‘% -’FBJ} -’57}5}31 A Oﬂfl
2 1)
—-

w}a} o 4

@
_IE
EOTJ!
o
i
—1°
s

\L "307‘]010‘17‘% " T
Z ZFo A/9%%E 3-methyl-
thiophene, 2—methy1—2—hexaneﬂnol-4 33313HE T trimethlamine

- 508 -



Comparison of Taste Components of Giant Squid Architenthis dux via Processing Methods 509

& B3 pyrazine 72| 553 FulE 7RA] 31 Qthy). 24
ole} 7-F, Tl AAtE e A EE F YEEE
3ol £, 24F, 2MEE, o R E, ¢4
ToE AN 9, 1 5 WEES AarEko] 2008
IT 90%° W" A ﬂo =1l 2}213%, A
o

oémﬂ

r>r

*WJ'S HERy 2 ‘}AL% st 1 .‘%B/éM 2
°] 200311 233,254 0l 4 2008"{'1 186, .
9AaL, 2] LL}E% 7ol 7hA E9 FEetaL
27gefel W3t 2w} FobA 3 QThs).

Gl o1& 9 &*é lol-§ t&e A o #(
EE= AR S EAolcEE AL & vEE,
100~1000 mef Hptiel] Am glom, Zda)atel g
Eolato g 2450 A7bl kAo w FFE 4
G Uk 9 Aoje} Tl 9ol %o FAsL 1~5 emd
%ﬂ%‘&ﬂ%@Ol%ﬁﬂiﬁﬂ1&ﬂ°“%® SpA o9
0 X
;

o

&
a1

- b
ro, =8 Sh
>

¥ ~1m
o>

l

d
3o, r
i HU —:L L

024%%19) Wkl 0.8%7%)
= !rM 2 OD%, 2ub 9 Alsks Je deldes
3L oh;}. ctz;}

= %, %:@‘r?} 2] 2] g
’U}(S) A =] Aol Hat
Are 0137 = Oixﬂ Alzol it Bzt 9l o1ko,10),
%.%018 o[-&-¢t HE% %‘éj %4%4 7H”h+ 4
gk At o] Fo) 2| AL 9l © e
0‘7@“1 )"\.M
v %9.’3019«1 Eut
AR ES A8H o8 A A 85
Foll oA S AAB A4 o)
% Ao, b 2

[<R=4
g =9 %\ _S_Zﬂ— 8] AR ]H]—

0 9

N ﬂqﬁ&
~I
=
of
4z
ol
o
i
e |

= oo 30,
Ol
i
i
:&2
Ot
i
_& "
l*,

AR

2

128
)
% o

i
©
£
)
>

[
BN
o ofy o 1
o
4> R

>
3
g
o 5

o
i o rr yg

op
tlo

©,
N
o
(o
1o

Eo
2
W
tlo Ny,
o

=
S

=S
[e]
Tn
2
.2!:‘.:4
o

o W
.9,‘_',
2
&8 —
rlo
=
ol2
o
oX
2
I
o
N
?J
b1
_OP!:
K

i o
fu

&2 25

o ot
fo
b o

7]

ol AHgd e edols dt@eh ez 74
o ool dAa WS AAsEL 10x15 em
IR 2 20T WER#A 3 A S A a2 A8
A2l g ) 4 2 A oJ(RGS, Raw giant squid), 712314 -&
A7l <24 ol(DGS, Dried giant squid) 2 <33 &

Az <2 4 o|(BGS, Boiled giant squidys A& A E 2
AHE-FA
=33

Fig 19 vehd AxE, RGSE A9t Alge] 24 77
Hzx 9 AsHe 34 OE et dxxeE 3

DGSS’J 73 ?« stolli= Bgo] AEE oA Ul wEA
o, Wl Aol A §Uzt 21zt
WEn thaln] Al Abgsladc) 2t

tBGSO] A, & TF 8% L& H7lsk]
o] 60T2] ol Wol 95T7HA
A<t Z}wobif Lol 70T
I P ANAZE Pl 27t

Jg wrEEch Azggo] By T lgEd e

Fil _JZ_jl}- e o
ok 241 7HESE AR e A 20T WEEAeiAl A
ol Al-g-ah T
| RGS (raw gant squid) |
/ N\
Sun drying at daytime j ‘ Adding 8% salt of weight ‘
| Repeat for |
8 days
Room drying at night —l ’ Washing }
! l
Storage at 20T | Boiling (60T — 95T, 1h) |
l !
DGS (Dried Giant Squid) | | Drying oven (70°C) at daytime |
| Repeat for
2 days
( Room drying at night }
d
| Auodaving (121C, 15 ming) |
l
| Boilng 5C,2hy) |
{
\ Storage at -20TC }
l

| BGS (Boiled giant squd) |

Fig. 1. Processing flowsheet of dried and boiled giant squid.

URPAE-E 2b T wet Aled tigeAoE vkt
of ARgERE o, ACAC WDl 2fste] ATt
SR 105C] dry ovenoll X 7x 3 248} 11, 1k
A(Nx6.25)2 Auto Kjeldahl System (Buchi B-324/435/124,
Switzerland; Metrohm 8-719/806, Switzerland)-2 A}-8-3}<d

A5t 2A - shoxhlet T2, 2352 550C9)



510 SR EAGRF TSR] A18Y A4E (011

WHE Sgste] g REAAE VeI

SMYUHAER
IANAAEZ F22 Ryu 5(12)9 Wl ot dgge
AE dlEsie] nlg A8 5 goll 10% 7+ 2 Hperchloric

acid, PCA) -89 10 mLE 73 7143} & %, 4000 rpmol| 4]
1087 faliesle] 43S Beslint AAEd st
10% PCA &9 10 mLE 99} 22 228 23] {HEdlo
FENE HBATE FEAE 9F381al 5 N KOHE pHE
65% 243 ¥, 10% PCASNE H7lsle] 100 mLE 3 &
3IATh 0TCIA 3087 A X8 & 045 ym membrane filter
2 o33 A 8945 HPLC UV/Vis 200 Series (Perkin Elmer,
USA)E AHESt thg3 2e 2oz BAsgrh
Column-2 brownlee validated aqueous C18 (4.6 x 250 mm,
5 um), ZHLEE 40T, ©|E4-E 50 mM KH,PO; (pH
7.5), #4-& 0.8 mlymin, UV detecter 254 nmell 4] 10 yLE
Fdste] AE3F9 1, BEEAY retention time S ¥] w3}
o AAAGES S h AAFBAAE L B AT
A& o] 88 7t A E8N9 peak R 0T Falale] Ak
&}%ith. ATP, ADP, AMP, IMP, inosine (HxR), hypoxanthine
(Hx) 2552 Sigmart Al EFZ AH-SF9 T, 0.001~1.0 M
TEE A F, Yo 2Hos BAsid gAsAth

=gt

Wb 1P A Eeha el A7) 301 o
T4 129 Adda o] FHA £ Ao Ao
Ack. 479 dig Ao ArE =
ZA2te] A 8E FHAl Hol AlFstien], e Ao
T AL FE-2 Zulbitteress), 2] Hacidity), 7 salty),
S 2H(aftertaste), TFtsweetness)2] 57 32 thste] 94
HEW & ol g3le) wte] Mg grtsisict 2} gue 3w
Briste] B+ EZHAE JeERAThEl$ Zdsick 9
d, BE: 53, vl oFslck 1),

THolO[ At 24

ol sl Fste] nlg AR 5 g2 Fsle] A1
Foll ¥ 6 NHC 15 mLE 7}8lo] ZhebadEat & 11009
dry ovenollA] 24|13t o]/ F<k 4F 7HEs] AR Glass
filter® EHAE oJF3lar A2 JAE 55Tl s
o) G B-& @18 A2 O, $5E A8
sodium citrate buffer (pH 2.20)E 25 mL % §Z &} =0
%63t 045 pm membrane filter® |7} 3+ A F AL o}n
b A4 #4971 (Biochrom 30, Biochrom Ltd, Cambridge,
England)E AH8ste] Thg7 2g 2oz B9
Cation separation column (oxidised feedstuff column, 4.6 mm
x 200 mm)< AHE-8FS13L 0.2 M sodium citrate buffer (pH

3.20, 4.25)9} 1.2 M sodium citrate buffer (pH 6.45) 2 0.4
M sodium hydroxide solution- ©] &322 A-3tAT) o]
49 f4-2 042 ml/min, ninhydrin §92] 42 0.33
mL/min, column %+ 48~95C, W25+ 135C= 3}
Ha BAA7Le 65807 F3Th

Felolali it B4

ool g alEste] vkl A& 5 goll ethanol 30
mLE ¥ 2 412 oS 4CAA 147 ] £ 30837
TRZEAT A5NE 4T 10,000 rppm o2 20%-7F
PAFEE] A& AT AE 40TolM AgsE: A1 T
THTE gl 7o BEAZ27| 2 &7]3, etherZ 3T
o] A2 2 &7)w & 28] WEIITh £Y 7z
719] SFAE 472 A 55ColsllA et 53 v
FHRTE o] &3l APeSE 33 o) WHESI B&
¥ A]Z lithium citrate buffer (pH 2.20)2 25 mL 3 -§-Z2}
2x70]] %8831 sulfosalicylic acid (Sigma-Aldrich, Inc,
USA) 1 g& F7lste] aloA] 1417 XAIZ] 3 A E
2](10,000 rpm, 20%2)3}o] 0.45 ym membrane filter2 o 3}
g Al S op] At 2HE #47)(Biochrom 30, Biochrom
Ltd, Cambridge, England)E A}-8-3t¢d th-33 22 2o

#-2138}9 ). Cation separation column (lithium column,
46 mm *x 200 mmy& AMEE R, 02 M lithium citrate
buffer (pH 2.80), 0.3 M lithium citrate buffer (pH 3.00), 0.5
M lithium citrate buffer (pH 3.15), 0.9 M lithium citrate buffer
(pH 3.50), 1.65 M lithium citrate buffer(pH 3.55) = 0.3 M
lithium hydroxide solution ©]574 22 AM&-3tth o] %
2ol 422 0.33 mL/min, ninhydrin 2989 §£& 0.33
mL/min, column &%+ 31~76C, W& =& 135CE 3}
i BAANTES 200802 &9

7t 3 ik eAolo] U ¥ EAE e Table 190

[+}

sk 747}t 75,65, 39.75, 41.12% &, A=A 23 BGSS)
FighEko] 531 RGSEY -8 Fao] Hled o)A
71l o3 5] 78 4H7L fels Pz AAE A

o5 AZPdATh(13). 2vhild -2 RGS, DGS, BGS
7} Z¥2} 20.10, 56.25, 49.58% 2, BGSol| ®|& DGSOA]
2 s Vepld 1, 24 ke RGS, DGS, BGS7H
247} 0.15, 057, 1.35% = BGSA 2 g Jehjglch
Z3| - g A utgt £ #}olE UERYo] RGS, DGS,
BGS7} 2t} 1.68, 450, 6.77% 2 BGSO| A & 2HS Ve

3



Comparison of Taste Components of Giant Squid Architenthis dux via Processing Methods 511

T}, Koiiumi 5-(14)& 23 o|(Todarodes pacificus)®] Lyt
T4 5 81.3%, 2T 13.0%, AW 2.0%,

B 13%% Jebdtln B astgdth E3k Kim $(15)<
Ay oAole] g, S5 78.60%, ZHMA 17.66%, ZA
140%, %3 1.06%2oH, HFxeAole] A, &
19.50%, =M A 67.74%, ZA 4.50%, %32 6.20% %
VERSTEs. Bkl Lee 5(9)ol olsbH gmjak g o
Aol (Jumbo squid, Ommastrephes bartrami) X 5.9 73-%-,
T 87.5%, WA 10.8%, X3 E 091%= VT
Hustitt o]de] ddzed ¥ Ao dadgzael
i esdole] 7 g v gkl vl ks vl
ot 22 o= g oot e g

o

T
o
o)
i

e
>
X0
2
)

Table 1. Proximate composition of giant squid by processing
method

(%)
Composition RGS" DGS” BGS”
Moisture 75.650.13 39.75+2.08 41.1242.38
Crude protein 20.10:0.04 5625156 49.58+4.00
Crude Tipid 0.15+0.03 0.57£0.00 1351002
Crude ash 1.68+0.04 450003 6.77:0.02

URGS: Raw giant squid, “DGS: Dried giant squid, "BGS: Boiled giant squid
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Table 2. Contents of nucleotides and their related compounds in
giant squid by processing method

(mg/100 g)
Nucleotide RGS" DGS” BGS®
ATP 0.340,01 0.40£0.01 0.41+0.04
ADP 0.56£0.03 82141.20 0.15+0.01
AMP 426+0.08 2724102 27040.14
IMP - 1214002 0.25+0.03
Tnosine (HxR) 1016057 27.65:0.74 12.07+089
Hypoxanthine (Hx) 223:002 5.14+0.09 1924017
Total 17.620.72 45314308 17.50£1.29

YRGS: Raw giant squid, “DGS: Dried giant squid, *BGS: Boiled giant squid
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Table 3. Sensory scores” of giant squid by processing method

Taste RGS” DGS” BGS®
Bitterness 6.83£1.03 2254157 2.1840.67
Acidity 6.75+1.14 3.00:0.67 3134067
Salty 3584156 550£0.90 567£150
Aftertaste 6.29+1.68 252:087 2424193
Sweetness 3.58+1.08 4504052 433130

USensory scores were assessed on 9 point scale with 1=extremely slight, 9=extremely
strong,
RGS: Raw giant squid, "DGS: Dried giant squid, “BGS: Boiled giant squid

FAolo| A Bzt
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= eae T S Aot 4od iz 2Aen
g opuliAtel Agt Helol wet o8] A7 9EE e
ol=, ¥ s A3} ARl sli= ¥real 2o g
2 a)e EAeb, opn| sk ok AREE olue) vt
A% 7)o 8TH20,21).

2} 378 oigheAolo] FAotnl At Shakel thet Axt
= Table 47} Zom, & 17719] FAJoluite] B4 5 Q)
ot F8 F4oln) =it 2 glytamic acid, aspartic acid,

Table 4. Amino acid contents of giant squid by processing method

arginine 2 leucine 5°] I3, 12T AHDGS) %
A (BGS) HHE & vl el oAt &
ghigo] 217k 31066.08 mg% 2 3152595 mg% = I
o] AYE(758691 mg%) BTt X £& TFS YA
o} gHA, e Aol YR AAM T cystine> HEHA| &
skot, Az g AsAel 2 A% cystineo] HEEHAUTH
T A FolA 7H & FHaEe Vel glutamic
acide 3 B A & A5 UE o122 RGS,
DGS 2 BGSol| A 7H2} 16.05, 14.68, 14.59% 8 VIERGC

2R 2d ZIT 9 AR LA aspartic acid TS
Z}7k 10.06, 9.55, 10.22% 2 YERSTE E4olv e iHEAA:
threonine, valine, methionine, isoleucine, leucine, histidine,
phenylalanine, lysine, arginine)?] % %2 RGS, DGS %
BGSOlA Zkzt 4553, 4235, 43.71% ©]9)3L, cystine,
methionine®} Zro] Ao A £8) Fof sulfur groups A4
o zm o] A5 55 ke ol il SAA)
shake zh2t 3.16, 3.89, 4.31% |tk L3k o] AAAG
B2 9852 AMEE = U obvl 1o HFRAA: tyrosine,
phenylalanine)©] 32 747} 642, 5.20, 6.63% 2 YFERS T
Rosa 5(22)9] HE.3rol 931 giant squid (Architeuthis sp.)<)
F 92 Faoln| wA4t2- leucine, lysine 2 arginine©] 231 8151

€

RGS” DGS” BGS”
e mg% mez A mg% mfz " mek totzol A

 Aspartic acid 76340 1006 2961.19 955 3068 1022
Threorine 3053 436 138075 A 151203 480
Serine 31504 415 125880 405 138727 440
Glutamic acid 121776 1605 455964 1468 459963 1459
Proline 2197 293 309494 996 290521 922
Glycine 36431 480 134476 497 133001 42
Alanine 4743 590 87160 602 183831 583
Cystine 000 000 2146 084 28334 090
Valine 27892 368 109347 352 119923 380
Methionine 2969 316 %323 305 107459 341
Isoleucine 9172 385 112531 362 125592 398
Leucine 60442 797 224250 72 2407.73 764
Tyrosine 2108 291 49639 160 83660 265
Phenylalanine 26726 352 111800 360 125323 398
Histidine 190.10 251 779 247 66445 211
Lysine 60142 793 212230 683 1,995.52 633
Ammoniun chloride 582489 768 185226 596 134406 426
Arginine 64895 855 236108 760 2415% 166
Totl 758691 100 31,066.08 100 3152595 100

"RGS: Raw giant squid, "DGS: Dried giant squid, *BGS: Boiled giant squid
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Table 5. Free amino acid contents of giant squid by processing method
RGSI DGS2 BGS3

Phosphoserine 36.19 0.82 8.04 0.12 3N 0.08
Taurine 219.54 498 430.09 6.19 236.85 5.06
Phenylalanine - - - -
Urea - - - - -
Aspartic acid - - - -
Hydroxyproline 1,472.77 3342 1,361.86 19.60 1,300.80 2781
Threonine - - -
Serine - 21,71 031 -
Asparagine - 0.00 0.00 -
Glutamic acid - 264.00 3.80 -
Sarcosine 714 0.16 16.84 0.24 11.83 0.25
a-aminoadipic acid 370 0.08 6.84 0.10 1.35 0.03
Proline 29599 6.72 590.79 850 32595 6.97
Glycine 219.81 4.99 454.09 6.54 252.19 5.39
Alanine 47195 10.85 704.33 10.14 468.05 10.01
Citrulline 0.00 - 32342 4.66 -
a-amino-n-butyric acid 2690 0.61 4831 0.70 34.89 0.75
Valine 81.62 1.85 163.37 2.35 82.17 1.76
Cystine 12297 2.79 14158 2.04 26345 5.63
Methionine 239.84 544 488.09 7.03 274.58 587
Cystathionine 373 0.08 1731 0.25 2.17 0.05
Isoleucine 49.4 111 119.69 172 5091 1.09
Leucine 10355 235 362.65 52 110.54 236
Tyrosine 39.17 0.89 89.25 1.28 41.94 0.90
B-Alanine 11.02 0.25 1191 0.17 483 0.10
Phophoethanolamine 3265 0.74 152.62 220 3848 0.82
B-Aminoisobutyric acid - 1.62 0.02 -
Homocystine - 247 0.04 1.58 0.03
¥-Amino-n-butyric acid 334 0.08 209 0.03 - -
Ethanolamine 7.03 0.16 50.96 0.73 -
Ammonium chloride 30 0.77 62.08 0.89 157.59 337
&-Hydroxylysine 770 017 5111 0.74 276 0.06
Omithine 10.84 0.25 118.99 1711 14.19 0.30
Lysine 55.89 127 115.73 167 87.49 1.87
1-Methylhistidine 6.12 0.14 10.80 0.16 8.66 0.19
Histidine 142.66 324 229.74 331 344 0.07
Tryptophan 2n 0.06 330 0.05 -
Anserine - -
Carnosine - - 4.38 0.06 -
Arginine 692.64 1572 517.56 745 897.20 19.18

Total 4,406.23 100 4,406.23 100 4,677.83 100

YRGS: Raw giant squid, “DGS: Dried giant squid, *BGS: Boiled giant squid
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