EWVEC S W i woo B o o @ Vol.44, No.4
2023 4 8 H PROGRESS IN FISHERY SCIENCES Aug., 2023
DOI: 10.19663/j.iss12095-9869.20220303002 http://www.yykxjz.cn/

BIR S, sk, BUAEE, MR 2 RS OLIA B TR B SO A LR E R, 2023, 44(4): 234-243
JIAJ Q, ZHANG Y, LIAO Y Q, LIN H M. Evaluation of the nutritional composition and quality of muscles in two cuttlefish species.

Progress in Fishery Sciences, 2023, 44(4): 234-243

2 T BN Y M E IR A 53 R R

Thm Kk B OEAR AEE
TS (O 22208 WET ARl 316022)

WE A THRR2HLEBIATRRDRERER, TNHERNE, KRS TA LK
RER K B A T4 5 W(Sepiella japonica) fr 4 & I (Sepia esculenta) By & #L 8 Ik i 2 U4 B
EKEHLE TELE., AEARMENRAKRET HTEH#TT 2. FRET, B RKT4H LB
Mt E e . MM & &S 45 WAk T B #F £ #(P>0.05), KoéERFKT S L MKP<0.05),
HMESEELET T2 5WP<0.05), 2L WNANEE, B, REE, B ARKEHEE
BT B ALA B H(P<0.05). 2 # 5 WALA KW FESESH 056 F1 1.18 mgkeg, HHAERT A
. AEARMELRE R, 2 AEWRAMATHRME 17 HAMAER, £ -REAEAERS
HERB; Hd, LEAERELAXRWLOIAET 31%, £ 5M5 FAO/WHO #EWELE
EHEREEN, ELFRAELRIEH(EAADE L 82.99, BRI T 4R E R, 2 LWy AA+
Kol 20 Fh RSB B ; e, C20:5n-3 (EPA)# C22:6n-3 (DHA)W 54 B35 T 40%, H HAL4
LB EE T4 5 H(P<0.05), 2 HEMAAEEARTENEIHINTE, FETETKMP 4
ERE, WELEY In Ml aERG. HAREKW, 2 MERALANE RS K& FFE—ElhZE
B, EHETHRAWKEE S, BHREWFRARMNE, ROFE N IFRA F IR ik R K i3 R IR

RMET —EWREMEE,
KiEIA
FESZES S963  NHEKFRIZES A 00X
B (Cuttlefish) X 44 80 . S, JRKIASIY]
(Mollusca), 71 T3 EWE . ¥ . K. mEiE.
H A 5 DL S AEA TE R Sk, p= s il s, 9810 ok Y
K=" Z—RES, 2018), MG E L G iH4F
45(2021), 2020 4ErpE Sk R AT ELIA 56.49 U7 t.
W R, kR Y HA BHERE 158 . B
BTG S5 1 385 O A AR A R A . 51 2t R
LG, Brf Sk RESYR - g AR T s, HAEd &
60 4EHh— 1 5 T #%(Doubleday et al, 2016), H 7
¢ 5t 3 W, (Sepiella japonica) %l 44 2 [C TG 4F 12 I,

w/S

B, ERRe; AER; AR, RN
= 2095-9869(2023)04-0234-10

(Sepiella maindroni)(E§ 4, 2016), XFRssfh . il
B Tz A AR TR R WV RAR R, AR CPO R
MgreT Z—, HRETEESE . ERNES, W2 KIE
WHEE 4 5 (Sepia esculenta) Rt | b 4
J Uz A AT HAS UG . i ORI, AR E
B R RS A, 8 S U T L Y
Wi Rz —, RIRE A ol b B 2 5k B 2k
(FBHRIREE, 2007)

1640k, VF 22 8% LA 78 35 B A 61 T
TR CREES, 2009; FEHSE, 2012; W 755,
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2015; XK IS, 2016), {HXF 508 & 5T 22 5 168 DL AR
iH o W, AT KSE e s, STy ZiR i
MR T, 21 R RS R A AR D R L L
PR A5, 36 FH 2088 T RO 0 9 008 AN 225 B i 14 IR
& (McAfee et al, 2010), k228 TR, SEHK
K=, B ERE S EAN, T2 S,
DRI, 9 2% 8 % LU A ot J ) R O b g, S L
A ) il JO 8y 5% T G S (I B R R AR 5% 2
BTSN B 0 2 R WL PR BB IR
Ay Be bt VR Fe A, 430 2 Bl A 5 3508, i
HERME—ENSE, F, 2 I RS
il ATDRE R F I T 4R AL B AR 4

1 MR57EE
1.1 SRIEH#

SCHG BT H AR TC T 5 R 4 5 I W F
B B =3k, Forb, H AR JC AT 55 IR P 24 AR
7(104.00+0.24) mm, “F-¥{AHE H(134.00+0.11) g; 4=
R S E IR R (162.00+0.17) mm, SEH44&E
9(356.00+0.09) go HAFEAL 3 APATIE , B
FRAA LA —80 “C ¥ e 45

1.2 SRI§HE

121 FHE IR K43 Er i ) R R
FH 105 CHEF1HHE :(GB/T 5009.3-2016); HEM S
R LK E AL (KDN816, |1)Z: M (GB 5009.5-
2016) € & fh AR BRI E ) (B — )l IR Ak
FE 5 KL 5 7 2R ATHLIR D5 0 2 A (SZF-06A, i)
Z I8 (GB/T 5009.6-2016)FR /KA 5 ALK A3 H ]
FE R HBEFCHLBEY 550 CRIBEE(GB/T 5009.4-2016).
1.2.2 AR 2 iV QEN 4 TR N SRS S VAN
W, VIR 1 emx1 emx1 cm W78, RAH BT
(texture profile analysis, TPAAIHEF T2 . ISk
RS2 P/50, AR . FE YN 60 mm/min,
JEAEFERE R 30%, JRARATEIEIRE 5 s, @ AL
PORERE | B L RORNME L MELDERE R PN R

1.23 ARAEHEnZ PRI 1 emx1 cmx
1 cm M7, WTREKSFRE, REHARE
RS, R 85 C/KIEH 20 min, HUHE A 5 min,
W TR MK FRE, RBEMR R T AXR

i&%ﬁ%ﬁ%%/%%xloo (1)

Kb, my N ZE AT S IALA B (2)s my 2R S
WAL 57 (g) o

1.2.4 VB (FA)# Rl 2 FA Il & 2% (SC/T
3025-2006) { 7K i R EE RGN E ) o E OB (i
HUS g #Rdh, TIUKIRAT, BT 40 CHEEIRGHA T 2 h,
B e ==t g, B S mL JERINA 2,4-—fil 3
FPFQ mL). ZME@G3 mL), JRAIE 60 ‘CHi#k 20 min,
AHEE, FIFRRH IS (Agilent 1260, _FI)IE .
125 R A BN E AEMR & ®S% GB/IT
5009.124-2016 B P LR I ), BUE A
fmA 6 mol/L HC1 ¥ (10 mL), ¥ %5 5 min J5 8 A
£, BT 110 CHMAF/KE 22 h, WERET, RH
1.0 mL pH=2.2 AR RRENZE hiss i = 7%, FIFH LR
B (LAS080, i )illE; 75— 4.3 mol/L
NaOH 7Kfif, FIFHWAH (% (Agilent 1260, L1 )IxE
1.2.6 FERE M T ik U5 g FESIMA 40 mL i
K, HAEIL 10 min, A 500 uL KFe(CN)g .
(CH;COORZn ¥, TRAIEZ % 50 mL, .0 10 min
(6 000 r/min), HX 1 mL ¥, fMA 1 mL Na,COs 2%
i . 1 mL PHEEESUA TR, ARG, EOLATAE 2 h
(1 h JEFHRER 1K), A 0.1 mL Eh R e 1R e
RA), Zab R, #CHEE BV e e, B R R
JERR(0.45 um)J5 EHLEFI

127 MemmalE JRIR & &R H(GB 5009.168-
2016)FR /K fift L FEHUIR i, 23k v Ak WY iR AL R A3
ORI (Agilent 7890A, b I)II5E

128 #HREAEMNE  HYILESH GB 5009.268-
2016, FREGE HFE 5B THEMEES, A S mL g,
FHE BN EEH, BEE AR, B
T 38 KB H TR 2K g YE, R R et , i
SRR E 2%, Tl oo 2% ol FH L BRI B 45 B IR ik
{%(Thermo iCAPQ, ICP-MS, FE[E)ME, #HIrE
FH H R A 45 B 1% (Perkin Elmer optima 8000,
ICP-OES, 32 [H)ill % .

1.2.9 EHRMEFZFE AR 1973 EBS ER
A 2H 21 (FAO)/ 1 5t T4 4H 3 (WHO) 42 1 Aty B A8 25 1
JF AT R IR PR SR Y B A R A R R AR
Fe N Q)~@) T R A S A2 PE 43 (CS) . &
TRV (AAS)FIL T BILFRTE BU(EAAL) . SRS
(2020) 54, AR AR (5)~6) T 3l bk rE {15
B LAV MR TR A8 80 (1T), $EAL 2 Fh UL P B
P 0t N2 0o IG5 06 e A I S e R

RERIEM AT
cs-—2 )
AA(Egg)
AA(j
WHO
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5 44 4

EAAI_r\]/IOOAXIOOBXIOOCX ______ JO00H

BE CE HE
K, aa A EME IR (mg/g), AA(Egg)lH4XS
A P [ R EU R R B (mg/g), AA(FAO/WHO)
F P bR R R Fp 2 LR 7 B (mg/g), n R HEL
H T B IEFRAEL, AL B, C. -, H NEIWALAE
SR A LT AR 7 H(mg/g), Ae. Be. Ce, .
He A 408 8 2 B A 075 2 R 7 i (mg/g) -
JE Wi R VAN AL 4N R
IA=(C12:0+4x C14:0+C16:0)/(SMUFA+XPUFA)  (5)

IT=(C14:O+C16:O+C18:O)/{0.5 x XMUFA+0.5 x

YPUFA(n — 6)+3x SPUFA(n —3)+ [w 6)
SPUFAn-3

A, C12:0 I+ kiR, C14:0 T PUkEfR, C16:0
JtNkERR, C18:0 M+ /\kilfR, SMUFA A E AR
AR , SPUFA A B Z AN g IR , SPUFA(n-3)
H n-3 RINZAMAIRIITR ; TPUFA(N-6)4 n-6 351
LA AR R

1.3 BN

SCEG B ] Excel 2019 #fbE 78, R
SPSS 25.0 #KF#EAT M BEA T K% (independent-
samples T test)sM T, P<0.05 J & &K, Z5HRLIF
PIE+PRHE2E (MeantSD)FRIR o

2 #R

21 2FHEHAAMEREFRAEAR

2 Fh L IR AILP A FEACE FERAT WL 1, 4 oK
S ST H AR TCE B (P<0.05), 2 Fh Y

F1 2HEWAILAMEREFRAEAKR %

Tab.1 Basic nutritional composition of muscle of
two species of cuttlefish /%

e % H A TCHT L B 5 0
Nutritive components S. japonica S. esculenta
K43 Moisture 80.08+0.37" 81.42+0.21°
HLZE 1 Crude protein 15.64+1.17° 14.77+1.13*
HMLUIENF Crude lipid 1.28+0.22° 1.40+0.35°
MK 43 Crude ash 1.81+0.14* 1.56+0.12°

F o AT IE AR R NG PR R 2Z B3, Pk
HEFRRZERARE, T,

Note: Data marked with different lowercase letters
indicate significant difference, and the same letters indicate
no significant difference, the same as below.

RLEE T HELG 7 &  25 00 8 25 M 25 5 (P>0.05) . HAS
T B WA RL K 73 5 Y 25 1 T4 B (P<0.05)

22 2MEMAEMIA &R

FH % 2 AT, ZERAERME T I, 4 S IUL A B A
FE SRR RORSME L RELEE A R W T H AR
oA 5 (P<0.05), W HEH T obER . PR E SR
LA DR G, HARTCAT IR A 28 B R B E & T
& B (P<0.05), MZEZM IR GiE | WRMA L.
Bk f 0 [ 5t Sa O, I ELIV R i AR
Sxpe g (B, 2011), Hor, 4 S LA G R S
AR B E T HATE 2 (P<0.05).,

K2 2WMEHAEMRNARER

Tab.2 Conventional muscle qualities of two
cuttlefish species

W H AR To4 S, A
Items S. japonica S. esculenta
fifi if Hardness/g 23.46+3.22° 37.26+2.60°
#PE: Springiness/mm 0.79£0.06° 0.97+0.06*
Bk 10.6442.19°  20.68+2.11°
Adhesiveness/(g/mm)
[] )
" g’l@ 8.55+2.27°  20.22+3.19°
Chewiness/(g/mm)
N B Cohesiveness 0.30+0.04° 0.46+0.02°
AR A 20.1240.04*  25.19+0.01
Cooking loss rate/%
i 0.56+0.05" 1.18+0.07°
Formaldehyde/(mg/kg)

23 SEBHEAREESE

H2 3 AT, 2 AP AL s R I 17 Rk
RELTR . TR . RATRNG . 4 2 e /b i A B R
Hrh, TREIRR(EAA) 8 i, AT IEIR(HEAA)
2P AETFEIER(NEAA) 11 Fh, 2 R LA
BHEFR2.67~2.79 /100 g)FIRAZFR(1.75~1.83 /100 g)
TR, YOS A (1.68~1.75 g/100 g) . 564
iR(1.51~1.62 g/100 g) . FEZ R (1.40~1.43 g/100 g)FliHi
2% (1.39~1.43 g/100 g), /2 #2(0.12~0.13 g/100 g)
(7,5 #2(0.08~0.09 g/100 g) & A%, 2 A LA
Hh IR L TR S (6.17~6.51 g/100 g) 5 A LM B
() BB AT 32% , H 4 5 I fef R 2 LR & e T H
ARTCEN . AR RE B RN AR, X 2 F
Ly RIE SR R . 4 5 (19.74 g/100 o)) 2d 3L
S (TAA) W 3% 3 T H AR T8 51 (19.05 /100 g)
(P<0.05), IR S B (EAA)(6.40 g/100 g)th g
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w T AR A 5 (6.07 g/100 g)(P<0.05) ., H 4
FAO/WHO fHIAE (XIS 45, 2022), SEAA/STAA
FEIT 40%, TEAA/INEAA 43T 60%, fFAPLE MK
HIEAME, 455 H(32.42)1 SEAA/STAA T HAT
B I9(31.86) , 45 15 0(54.98)(%) SEAA/ENEAA {H 175
FHARTE ZE(53.91), Kb, 4%k H AT
A BT e T PR

®3 SEBRMAMRESE(100g)
Tab.3 Composition and content of amino acids (g/100g)

& & Contents

= N
AR - -
Amino acid H z[_(ﬂﬁ%f%m &5
S. japonica S. esculenta
IRE MR Thr* 0.75+0.12% 0.79+0.22°
SRR Val* 0.62+0.13* 0.67+0.18°
AR Met* 0.45+0.01* 0.45+0.02°
SEELE R Te* 0.61+0.04% 0.67+0.03°
SRR Leu* 1.51+0.02° 1.62+0.05°
KN R Phe* 0.65+0.01% 0.69+0.21%
HiZ MR Lys* 1.39+0.14° 1.43+0.09°
O Z R Trp* 0.09+0.01* 0.08+0.01%
K E R Arg** 1.43%0.05 1.40+0.06
2 E R His** 0.29+0.05% 0.30+0.01%
HEM Glu™ 2.67+0.04° 2.79+0.02°
H&m Gly™ 0.73+0.04° 0.83+0.01°
WA Ala™ 1.02+0.16° 1.06+0.03"
KAE R Asp™ 1.75+0.03* 1.83£0.14%
BE @R Tyr 0.39+0.02° 0.49+0.05°
Jifi& B2 Pro 1.11+0.01° 0.92+0.02°
24 Z R Ser 0.73+0.11* 0.81+0.12°
R4k Asn 0.78+0.17° 0.81+0.19°
B E BN Gln 1.68+0.10° 1.75+0.18%
LB Cys 0.13+0.02° 0.12+0.01°
y
182 Tau 0.27+0.03* 0.23+0.05%
TR M ITAA 19.05+0.26" 19.74+0.23%
WA R IR SEAA 6.07+0.12° 6.40+0.14%
PNTE R IR THEAA 1.72+0.13° 1.70+0.14°
TR IR INEAA 11.26+0.17° 11.64+0.16%
R ILRR SDAA 6.17+0.05" 6.51+0.14°
o = A A 4
if I 2 L PR/ L R e 3239 32.98
SDAA/STAA
WAEE 2 = 2y l‘—Tﬁ\ﬂ
W IR A R 31.86 32,42
SEAA/LTAA
WE S g/ W =¥
w BB AL ERE o) 54.98

% i SEAA/INEAA
. AT EIEER, TR IR, AR SR .

Note: *: Essential amino acids; **: Semi-essential amino
acids; >: Flavor amino acids.

24 NMARZEABRMEFNETN

W BEEREF MRS R RWIGR 4), 2
LA PR R ) AAS FT CS B Rk, MR
AAS. CS PF4r A, HARTE SWHRed . M
AR . AR EIIET FAO/WHO #5ifE, {H4: 20
PR meaEmsd, HRAERSESE T
FAO/WHO FrifE(Seligson et al, 1984), 2 F 1% M5
MR AAS TFAr BN, HADZIERRIT /3 ¥ K T8 ik
T 1, B, 2 Fh Sy o 5 — PR R B R 1 O (0 2
2o M4l CS P A, 2 M R iR . o .
AR ERA SRR, Hi, £5W1 EAAL
FE20(82.99) 5 T H A TS B (75.37), F W4 SN
AR EFMETE =

25 FEMERMEANREESE

M2 S Al %0, 2 Pl imf i +£5, HEf
A TE R B AR iR (SFAYERAE 9 i, A AIIE I
BR(UFA)11 i, Mo, BRI ANNS 7 RR(MUFA) 4
Z ARG R (PUFA) 7 R 2 B2 WL B4 A iR
iR C16:0 & ffm, HUKJE C18:0, C23:0 & it
A PRSI RR H, H AR TCE S C20:1 &
B, S9N C18:1n9¢ S, —#% C24:1 o &
WAk, ZARWMIEDIRRY, 2 F% A DHA &
B, HHATEH WA DHA, EPA S EHE
T4 5 (P<0.05), Hoib, HATCAF 2 ) DHA  EPA
SR G BRI RR I 27.98%F1 14.06%, 4 505>
5 SR MRR Y 26.98%F1 13.13%., 4 5 Wi AY M i TE
AEEL IT {H(0.30)5 H A ToEF 14 05(0.29)4H L TG i 35
2251 (P> 0.05), H A JCET 5 Y ) bk ok 6 A 1L 18 %5 TA
{E(0.63)5 4 Z.(0.60) 4 L 2% 5 5k 3 (P<0.05) ., R4
JE MR i B PEA 45 5, 2 S S P AR S TR O I 5
P95 1) A1 S5 g 7 ok U
26 TWHITEMEABKEE

3 6 FIAL, HARTCH Sk, 43 WAL 2k
T 10 M docE, SRt R S R¥AES . 2
LIgHLA T K. P, Mg il Ca & W F5, Hi,
P & 22RO, A SR H Y P (2 260 mg/kg)
S ST HATCE S (1 970 mg/kg)(P<0.05),
HALHZWIKHY Zn &8 58 E 15T 4 50
(P<0.05), HE&H053k%] 10.4 f1 14.5 mg/kg, 117G
R E B ER TS 5M(P<0.05), HEEIATH
13.6 f119.2 mg/kg. Mn., Cu, Fe il Se & 2 F AL A
hEERRNT Yok, i, &5WNA T8 Mn
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Tab.4 Evaluation of nutritional value of muscle protein

R FAO/WHO ﬁ%ﬂ%ﬁ Xgﬁﬁa RIS AAS fe221FE53 CS

Essential amino acid FAO/WHO scoring Egg protein HATE S &5 HATH S 490
pattern/(mg/g) (mg/g) S japonica S esculenta S japonica S esculenta
TAFR Thr 250 292 1.20 1.34 1.03 1.14
MR Val 310 411 0.80 0.91 0.60 0.69
SRR e 250 331 0.98 1.13 0.74 0.86
SR Leu 440 534 1.37 1.56 1.13 1.28
RN Z R+ Z W2 Phe+Tyr 380 565 1.09 1.31 0.74 0.88
HEAR+ M Z MR Met+Cys 220 386 1.05 1.10 0.60 0.62
#i 2R Lys 340 441 1.63 1.78 1.26 1.37
B Trp 60 99 0.60 0.56 0.36 0.34
M & Total 2250 3059 8.72 9.69 6.46 7.18
T E RS B EAAL 75.37 82.99

x5 EHEBRHARREE%
Tab.5 Composition and content of fatty acids /%

*® 6 FHYWITEREMRKESEmgke)

Tab.6 Composition and content of mineral elements (mg/kg)

ISl H A JCET 151 4 L& H A JCET 15 4 1,

Fatty acids S. japonica S. esculenta Elements S. japonica S. esculenta
<C14:0 — — B K 2 640+140.83° 2 870+137.12°
C14:0 2.14+0.03* 2.08+0.06 4% Ca 133.43£12.14° 145+10.12°
CISO 067i013a 095:&0112 %)t: Mg 52549i2609a 552i2233a
C16:0 27.18i0.55b 24,90i0.46a W P | 970+133° 5 2604135
C17:0 0'94i0'06b 1.900.16 5% Mn 0.280+0.020° 0.356+0.023°
C18:0 10.310.41 11.8240.36° sy 10,451 06" 145041 13°
C20:0 1.1620.15° 1.54+0.11° ¥ Zn S B
C22:0 0.5420.08" 0.6320.09° £ Fe 2.97a:0.13b 2.89+0.24
C23:0 0.1340.01° 0.27+0.02° il Cu 1.37£0.02 5.19£0.12
C24:0 0.45£0.04% 0.32+0.06" fili Se 0.27+0.02* 0.22+0.07*
Cl16:1 0.62+0.22° 0.59+0.25% fill 1 13.60+1.29% 9.20+0.17°
C20:1 2.95+0.16% 2.54+0.14°
C24:1 0.54+0.14* 0.36+0.03% M Cu Frit 25 T H AT B (P<0.05), H4TT
C18:1n9¢ 2.86+0.16 2.81£0.11° . -

KBS EMACHE T B M2 5(P>0.05),
C18:2n6¢ 0.31+0.04° 0.3620.02° 77( )
C18:3n3 0.49+0.12° 0.81+0.11° NI
C20:2 0.27+0.05° 0.63+0.06* 3 Wik
C20:3n3 0.31£0.03% 0.41+0.17* . .
n . . 31 2HMEMAANEREFRKS

C20:4n6 6.11£0.32 6.47+0.22
C20:5n3(EPA) 14.06+0.14° 13.13+0.03° R E B e b 5 8 . BRI S5 . AT

. a b 2o - S
C22:6n3(DHA) 27.98+0.26 26.98+0.21 g 2 F IR AILA B R A BN 14.77%~15.64%,
DHA/EPA 1.99:£0.02° 2.05£0.05° A . .
EPA+DHA 42.04+0.27° 40.11+0.31° Wil ok Jy 1.28%~1.40% , J& T I 5 4 F 9K ™

: : : : 0 H H.3 K = = = hh gz B i

SSFA 43.59240.20° 44.4120.28° o HiHR, %ﬁlﬁm%/@xzﬂﬂ:@#*m$mﬁﬁz‘£mﬁ’%
SMUFA 6.9740.11° 6.30+0.08" 2, 2 SIS RS T A S H(9.29%)
YPUFA 49.53+0.31° 48.79+0.33° R B AE, 2011), B HoAB IR AK fo Fnisg A £0 25 B IR )
Zn-3 PUFA 42.84+0.22° 41.3320.17° fg 5 , tnt# (Cyprinus carpio)(5.91%)(F EAEE, 2019).
¥n-6 PUFA 6.42+0.02° 6.83+0.22°

T : SFA: o FIBE IR ; MUFA : BN FIAENTTR ; PUFA

Z AR TR .

Note: SFA: Saturated fatty acid; MUFA: Monounsaturated
fatty acid; PUFA: Polyunsaturated fatty acid.

K # i (Pseudosciaena crocea)(5.10%) (I 154, 2013).
% 3k i (Oreochromis spp.)(4.49%)( £ E #k%5, 2019)
o ARWFFERM, 2 M5 KZH06 S AR,
HAARARNT . SEAMILA, B—Fh R,
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HA BN ERME.

NG SEEA N B = E R e (T
CHEREBEE, 2012; BRIEESE, 2014; FIGE4E, 2020), [F]
— fn Al TR AR RN L B B G R[] A A ]
HES(HPIESE, 2008; KEBESE, 2009; & 55,
2015; XK IS, 2016), [6—A4 KIREEEAL T A [E )
ARE, HAEFRANIHE 2257 RIS, 2009).
ARG 22 Sl B2 2 bk KERES | 4%
WL R E R R S AR AR TR 3

32 2HMEMAANBRESR

BRAEFE AT AN, ik ZEEBUR . WS e
SENRTH 28 5 W2 BE o S MK = i SR Rk A P R
TERE | Bk . BORG R . PEVEE RN R Horp, BEEE
SCPE PRI DT PR SR B ) B S bR (R
4,2020). & SWRAGAERE | S AT IH AR Y W T
HATCAT 508 (P<0.05), I, 42 LA K &5
U o RN MR S R B 3R 8RS W i R A (a0
W3k AR )R Z BRG] SR, RS
FES B Z ARG, 205 &K A G (B R 4E,
2011), & B & KE R EST HARTLH 2
(P<0.05), I, 4500 Bk & F H A ToE 2.
P SRR HE B i A N A R B, T PN SRR, AR
PR G (T4, 2014), 2% B 3O S BLRE i 76 7%
B R PORERK A BE T, 2R b, g
PE. N BIEMARCRINSS, 2021), WfzEEHk T KH
PR, I T il S A A (X ek 44 45, 2020), A
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Evaluation of the Nutritional Composition and Quality of
Musclesin Two Cuttlefish Species
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Abstract

Sepiella japonica is widely distributed on Zhejiang and Fujian coasts and is one of the four

major fishery products in the East China Sea. Its meat is delicious, has high nutritional value, and is loved
by consumers. Sepia esculenta is widely distributed on the Japanese coasts and South and East China Sea

waters, with the advantages of fast growth and development, short life cycle. Hence, it is an important

economic cephalopod in China's northern fisheries. With the improvement of people's living standards,
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there is a higher demand for food quality. Red meat contains high levels of saturated fatty acids and
cholesterol, which increase the risk of cardiovascular disease and colon cancer when consumed for an
extended period. Cephalopods are low-fat and high-protein aquatic products, which are easier to digest
and absorb than livestock meat and are widely welcomed by consumers. The quality of cuttlefish muscle
is an essential factor affecting the value of cuttlefish products. So far, many scholars have studied the
nutritional composition of cuttlefish muscle, but few reports have been made on its quality differences.
Therefore, this study aimed to investigate the nutritional composition and quality differences of two
cuttlefish muscles and evaluate their nutritional value. For that, the conventional nutrient composition,
textural characteristics, cooking loss rate, formaldehyde (FA) content, amino acid and fatty acid
composition, and mineral elements of S japonica and S. esculenta were analyzed from specimens caught
in large quantities in the Zhoushan area. Ten cuttlefish of each species were collected, each as an
independent sample. The average carcass length for S. japonica was (104.00+0.24) mm and the average
body weight (134.00+0.11) g, while for S esculenta specimens, the averages were (162.00+0.17) mm and
(356.00+0.09) g. The fresh samples were transported to the laboratory within 30 min. The basic nutrients
of cuttlefish muscle were determined by the national standard method, texture characteristics by the TPA
model, FA content by HPLC, amino acids content using the amino acid autoanalyzer, fatty acid content by
gas chromatography, and mineral content by microwave digestion. The results showed that the crude
protein and crude fat contents of S japonica muscles were not significantly different from those of
S esculenta (P>0.05). The moisture content was significantly lower in S japonica than that of
S esculenta (P<0.05), and the crude ash content was significantly higher than that of S esculenta
(P<0.05). The hardness, elasticity, adhesive, masticatory, and cohesive properties of S. esculenta muscles
were significantly higher than those of S. japonica (P<0.05). The FA contents of the two cuttlefish
muscles were 0.56 mg/kg and 1.18 mg/kg, respectively, following the national health standards. Muscles
of both cuttlefish species showed 17 hydrolyzed amino acids, and the first limiting amino acid was
tryptophan. Also, for both species, the ratio of essential amino acids to total amino acids was higher than
31%, and the ratio of essential amino acids to non-essential amino acids was higher than 53%.
S esculenta was closer to the ideal protein pattern recommended by the FAO/WHO, and its essential
amino acid index (EAAI) was as high as 82.99. Twenty types of fatty acids were detected in the muscles
of both cuttlefishes. The total contents of C20:5n-3 (EPA) and C22:6n-3 (DHA) were higher than 40% in
S japonica, which were significantly higher than in S. esculenta (P<0.05). The muscles of both cuttlefish
species were rich in many inorganic elements required by humans. The two cuttlefish muscles were rich in
K, P, Mg, and Ca, with the greatest difference observed for P. The P and Zn contents of S. esculenta
muscles were significantly higher than those of S. japonica (P<0.05), while the I content of S japonica
muscles was significantly higher than that of S esculenta (P<0.05), reaching 13.6 mg/kg and 9.2 mg/kg,
respectively. Macronutrients had the highest content of K and P and the trace elements, Zn and I. Overall,
this study showed differences in the nutritional composition and quality of the two cuttlefish muscles, but
both were high-quality and low-fat protein sources with good exploitation value. This study provides the
scientific basis for utilizing the cephalopod marine resources in the East China Sea.
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