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(1. BWREERFK™ 54 B 2013065 2. HEUK - RRA0TTE B s KBS Al A wRiE i il
PSR RE G E W 2660715 3. TSI ERL S SEOR A E g S i L A e S R
AR E  HH 2660715 4. MBIBAK-HRAF M 261418)

WE K E AT 7 R SE K 3L TR (Sepioteuthis lessoniana) AL 7 B & 35 R o BEAT I L 3F
MEEFERIATT N EGTMN. FRET, EMAEFEREEF AL, HEA, )rﬂﬂaﬂ/’] R AoFA R

WS ERHH 76.10%, 19.01%. 1.20%. 1.71%%F0 1.98%. ALA #3460 18 #a ek, & T#
Gl 64.65%, AEBRAEFE; LEALREAA)LELXE 2297%, §EAER L ETAANFELE
F A (NEAA) Y L1 2 5 35.53%F0 69.42%, B EBMA KA ET; 4 HERAEREEL
25.02%, iR, F—RFIMEEALBR I HARIELR, LFALRBIEAADY 68.02, A%
TR 4 FR B Ky P 4R g i B (SFA) . 3 14 A0 s B B (MUFA)# % M@%ﬂﬂ‘éﬂmﬁ(PUFA)é\%éj\%ﬂ H
43.02%. 6.59%7%1 42.39%, PUFA & &%, HE+, EPA+DHA B4 &1k 32.64%, X ABKAERKEH
TREEM1E; Hobh, FRNSWMAAFEHFZH K. m &%H%m%ﬁB%ﬁé% KRR &
W, ERMNEMNMANERR>2E. ERNER, 2—MELFAS &,

KB O KKRMEW; A BxREke; TRIFNH

FESES S965 XEAFRIRES A XEHRS  2095-9869(2020)04-0102-08

3 [C 12 1% (Sepioteuthis lessoniana) il 44 i £
W, FAL. KEBM, & T (Mollusca) |
3k /& 24 (Cephalopoda) . #:J¥ H (Teuthida) . #& & IR}
(Loliginidae), 811 W J& (Sepioteuthis), F= %431 T
ARG, rE . HAREL . EEURRE S EE SRICH
%M%ﬂ&kgmﬁwiﬁsg,mE/Tﬁﬁﬁm,
RSN S, BB L B MR
fmmﬁmzl%ﬂ T SRR H s, TR

TRV E RN SRR A R IE AL ha Yl . B,
@Wﬁﬂz%&H%MMWﬁﬂﬁu@@%ﬂnmﬁ

W, FEEPRERIKLE (Vijaykumar et al, 2002)
iz 8117 A (Sugimoto et al, 2013; Thompson et al, 2001)
DL RS R IZ i (Tkeda et al, 2004)25 77 1 . ASBF5E % 3%
FCADL AL PR 1 78 5 B A3 B A T DU, X JHE i T it A 7
SN RIREAY, DU SR A BRI & SR AL KR
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TSR I H N AR A, BERE R4 5 H, (RESh
(850.0+22.4) g, MK K(29.3+4.6) cm, G, B
AR LA 80 °C ¥ R Je 44 FH o

12 FHix

1.2.1 #ma s PSR SIS AL R TR A R
—#RsrE T SSCHBEMM T 2EE, HTMHEA.

FLAG DT R o3 I AE , 5 —FB R VR T8, T4
A7, HTEER . BIR. T YoR Mgt REE
FEWMA M, BN ER 3 T4

122 EFHRRanE TR E SR 105°CHET
fHH 1 (GB/T 5009.3-2016); L (4 # %E R A ELEK
FE R IE(GB/T5009.5-2016) 5 LR M I 2 2R FH 2% X i
7 (GB/T5009.6-2016), {i FFF2 f#/A H] ST310
BB DU S 5 5 B3I Sk A 2 HRLBELA 550°C 1Y
B (GB/T 5009.4-2016).

F MR E (GB 5009.124-2016) : FHE 2 6 mol/L
HCl K, RASGHE, BT 110 CHUA KA 24 h,
WA TR B, S mMERARERE TR,
JH Agilent 1100 W AH IR E . 5 mol/L NaOH
W o —RERoK R, e R & .

JI§ 7 BRI 5 (GB 5009.168-2016) : #EBCHLAS IS |
INAWNAR, UACEFAEEAR I, 85 T H BE-BF; %1k
ol R F G, SR LIS 6890N/5873 ATk Y
7E .

Wt K(GB 5009.91-2017). Na(GB 5009.91-
2017). Cu(GB 5009.13-2017). Zn(GB 5009.14-2017).
Se(GB 5009.93-2017). P(GB 5009.87-2016). Fe(GB
5009.90-2016) F1 Ca(GB 5009.92-2016) F il & : % JH
Thermo Fisher Scientific ICP 25551 & 5t Gk M
5E, Hp, Se SRHIA oh Wi il S AL IR H 266
T E o

NRPEAEA 2 VA 1T E (GB 5009.82-2016):
R eAl, WA, ZvRkkais, B Agilent
1100 WAH GG E . AKIEHELEE R Ve, Vo Vs
1 Ve B E , 405288 GB/T 5413.11-2010, GB/T
5413.12-2010 . GB 5009.89-2016 1 GB 5314.13-2010,
FEf 285 0.02 mol/L HCL#2HX, 0.45 pm BEty, (A
Agilent 1100 A LG50 o

SR E TR A BRE=100-CHLEE (I -+HLIE i+
IRAr+7K AT (R BE A, 2015)

1.3 EFEM

R4 6 A R A 2L 2/ AL T A= 4 41 (FAO/WHO)
1973 4F I ZUBE TR DY s v AR =R 42 X8 8 2 1 T

B S, iR UL AR A LR
(AAS) . fL2EPE43(CS) (EFEE, 2013) iy & LR 15
B(EAAY) (FEME, 2011):

aa

S=—— = X100
AA(FAO/WHO)

aa

CS= x100
AA(Egg)

EAAI:'\‘/IOOAXIOOBXIOOCXXWOH
BE CE HE
K, aa NEFE A E AR T (mg/g), AA
(FAO/WHO)N FAO/WHO 143 i =X v ) ol 4 2
M2 i (mg/g), AA(Egg)hy4Xy M 1 Joa v [ b 2 Ak
R % & (mg/g), n N HERULTE LR, AL B.
C. - H RS LA 5T Y 20 55 2 1R 5 1 (%,
dry), AE. BE. CE. -, HE N&XEEH R LT
RIEMR 5 2 (%, dry).

1.4 HIERES5SH

SEIGZE T Excel 2016 #7451 K
g, 1R G A O 20 £ A o 2
(Mean+SD) %I~ o

2 HRSHE

21 —BEFZFEHPE=

R 1 AT, S ICHLL, UL RE & b & K By
76.10%, SFRE HEIIF & 13k B IAH L, 36 Al ik
WUP & K d b F o ] K, B S T 4 S (Sepia
esculenta) F14Ll H 5 1 (Sepia lycidas) , fi£ T2 [K T4t 5
I, (Sepiella maindroni) I 5 & i (Sepia pharaonis),
TRAKZSSEQOID)BFFEIA S, PRl (9 35 7K 2t 7T DA )
PRl 0%, KR R, PR Y 22 TR A
Kk, SERIIS LN BA 2, 2B
FUEG A, S IR B = 26 1 IRAR T i 4R
Hp, DUARAETHE RS 19.01%, IR 45
B, HmFRBED M. L H S [CToE S0
FRRNG & 58 1.20%, 52 [RTE S & i, &
T4 50k RS WAL H S0k SRS E 1.98%,
MR AL L2 IO B 1.71%, S E ST

AN[E] SRR E SR A —E 22 5, R R —
s PP B AR R B A A TR A A 25 R PSR AR,
2008), HJEHAHEA 3T DEMFZERARX, WH
TE LTI SR EURE 1) 2 [ TC T 2 (] 75846, 2015)F01
FEBE L (B H K5, 2014), LA HF K 53(78.40% Al
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74.47%) . ML (11.63%F119.89%) FIHLAS i (4.02%
F10.81%) & B A KZEN; 2)5iREE . EhEEMAE
EHAFI A O, QKRS A YR A g, 3
MR N IR S E R RIE; HEHEBEESH
X, WNEFA: S AR A, B Sz B LR Y
oA, MAEDUVECIRAS T AR . BB B el
2T RE(ERIA SR AE, 2004), [FIHASK E2E—3, €K
PO A LA T R, AR RS L O [RDIRRE
ANTR) H A SEAS AR ) 3 IR 0 A A 25 5 M 22 5
A, ARttt —L e

22 REBSEREFIEN

221 RILER G R FHF20] 1, 3R Gl 55 L
PR o R AG I Y 1 8FP R, G SR AR LT A
FERR(EAA) 2P i 75 2 FE TR (HEA A) IS A0 75 2
FMR(NEAA), Hr, &M Gl (11.50%),

UM Arg (7.08%)FilAsp (6.10%) , 0575 G KR & ik 5]
22.97%, SCHEE TR T G 2 HEIR 7351 10.94%F1
5.25% RIS LA o & L e B 2 (TAA)TE T4
i A E164.65%, R A4 B (64.75%) (KIS HEREE,
2016)M3E, (A& THLH S (56.03%) (% &85,
2012), T BB (77.87%) (B BEEEE, 2014)F
7 1 15 15 i (Ryukyu squid) (77.48%) (T-HISE, 2014),
HA MR B AT R KO o SRl S AL A o
HIEPR(EAA) T 422.97%, HTAARY35.53%, EAA
ENEAA HAE }69.42% . 9 85 (5 Y i i £ 2
5T SRR B . R IOR A 56 R AH S (BT
&, 2016), MR E7 A FAO/WHOM- 43 b
HERESL, AR (R EAA H TAARY40% 2547, EAA
E5NEAAM AR F60%, Ht, RIS WILA &
— o FRARUER P 5 R TR

#1 ERBSHSEMIBEEEEMA—BREFRHEISSELEK (BE, %)
Tab.l Comparison of general nutrients in carcass muscles of S. |essoniana and other cephalopods (Wet weight, %)
mn ol Koy HLEE IR K& ey 27 3Lk
Species Moisture Crude protein Crude fat Ash  Total carbohydrate References
FIRI S, S lessoniana 76.10£1.52  19.01x0.24 1.20+0.05 1.71£0.25 1.98£0.17  ZAHF4T This study
2 [CIEE 2K S maindroni 77.74 13.56 1.16 2.90 4.64 HPIIESE(2008)
430 S esculenta 71.10 22.02 0.75 2.17 3.97 XK HEAF(2016)
B, S pharaonis 79.02 14.52 0.84 1.41 4.21 AR (2014)
BIEH S S lycidas 73.99 14.80 0.17 1.78 9.26 5 (2012)
F2 ERVISHWANGTREREBRREE (THE, %)
Tab.2 Composition and contents of amino acids in muscles of S. lessoniana (Dry weight, %)
R THhEE HEATER R THP &R HEOTSE
Amino acids Contents of Contents of Amino acids Contents of Contents of
dry sample crude protein dry sample crude protein
SEMR  Thr® 2.70+0.29 3.39+0.17 W& Ala 3.79+0.19 4.76+0.26
FERER  Met® 0.29+0.07 0.36+0.13 AR  Cys 0.67+0.06 0.84+0.08
WERR  Valo* 2.7340.13 3.43+£0.17 /R Tyr" 1.80+0.06 2.6240.15
SEER et* 2.83+0.21 3.56+0.26 %2 Pro 2.79+0.15 3.51+0.18
ZEEMR  Leu”*  5.38+0.18 6.76+0.22 VR AR EAA 22.97+0.32
KA Phe”* 2.42+0.12 3.04+0.18 LTI Bt HEAA 8.59+0.28
&R Lys® 5.59+0.20 7.03+0.26 LTI B NEAA 33.09:+0.42
tBEBE  Trp™* 1.03+0.09 1.29+0.10 BRI E TAA 64.65+0.83
KA m®  Argt 7.08+0.31 8.90+0.38 KHEER LIRS E  BCAA 10.94+0.15
HEAM His* 1.51£0.10 1.90+0.06 FEGEIRE TR AAA 5.25+0.27
225 R Ser 2.81+0.17 3.53+0.20 BCAA/AAA 2.08
KRITAEM  Asp 6.10+0.27 7.67+0.31 EAA/TAA 35.53
KRR Glu 11.50+0.25 14.46+0.31 EAA/NEAA 69.42
H&m® Gly 3.63+0.07 4.56+0.20

TE: *SCHEEER ; # BIREIRR; ALTHEIER; APOTERER
Note: *means branched amino acids (BCAA); #means aromatic amino acids (AAA); /A means essential amino acids;
A means semi-essential amino acids
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222 ERAAR F TQAU 2 UL A v 2 R 2
FRILAGIN ) 4 A, S &5k 25.02%, Glu, Asp. Ala
Al Gly & #4398 11.50% . 6.10%. 3.79%7F1 3.63%,
Hrr, Glu 22 IRE 2 ER, HyEs T2
TEF B IH(9.21%) (F P35, 2008)F1H 1 (Octopus
variabilis) (9.96%) (RS, 2011), F23E T FE5E 2 Ik
(12.07%) (RZEARLE, 2016), R FLRR 1 H RS &
T UE ) A BT SR AR B (B R A, 2018),
I, SRETCAUN S, I UL PR SR A, i R T 5

223 L FRABRIFN H2% 3 Al LR 1S
5T (AAS)KE , Lys Al Trp f443# 3t 100, HIKJE Leu,
4 96.61 43, A 1le  Thr Fl Tyr + Phe 737378 80~90
ZIa, Lys fE AR GBS R FEEZAER, &6 R
P28 P A PR 20 L BT O 5 56 — 2 R, BB AR i N

AR K E RIS G 0 (RTS8 4E, 2004), BT
Y Lys & BR il 2 360 (MR 55, 2004). I, 3€IG
UL LA AT LR AN AR P2 E B ABEH Lys 5%
AR o MM (CS)RTE , 3k I UL
H Leu F1 Lys £33 100, 5B 36 FC A8 2 LA
Leu fl Lys & & F 5. Leu XJ'E A HEMEH,

fEZ I, Leu ol VRN KSR A a3+ HA B T
RE BN (DM AL, 2000), HIIL, S HLS AT T
s B E SR e . BLAk, B AAS FI CS WAL, 3EIR
AL AL T Met+Cys ]I 58 — PRl 1 2 L2

Val # Tyr+Phe 7351 055 —BR il ML RR,, 768 I3k
AL I, AT RIFEAS Met, Cys S REEEHIEY,

gy . EORAE(EEIFARSE, 1999; #H%ERTEE, 2013),
PIRIE RS 678 2 -1

*3 RRBEESHMALERERITS
Tab.3 Essential amino acid scores of S. lessoniana muscles (mg/kg)

W W IR EAA

WH Item RuAmR RER fER BiER MER+EER AR SER EmRAN AR
Ile Leu Trp Lys Met+Cys Thr Val Tyr+Phe
KIS lessoniana  35.58 67.63  12.95 7027 12.07 33.94 34.32 53.05
FAO #=, FAO mode 40.00  70.00 10.00 55.00 35.00 40.00 50.00 60.00
IR AAS 88.95  96.61 129.50 127.76 34.49 84.85 68.64 88.42
WEEMR Egg protein 49.00  66.00 17.00  66.00 47.00 45.00 54.00 86.00
k%4 CS 72.61 10247  76.18 106.47 25.68 7542 63.56 61.69

WHR RIS EAAI 68.02

Wil A IETR TR B (EAAD H FH I b 75 2 FE R
AT SIS IMALA Y EAAT N 68.02, 7 THb&E
fti(Dosidicus gigas) (52.87). H 7k ff1(Onychoteuthis
brorealijaponcious okada) (41.26) (17 714§, 2013) .
Hp A 2 [CTCHE 5 (58.82) (W HLIEAE, 2008)FIEF A jE
BE L H(58.19) (B HEREAE, 2014), (AR T4 2 1(85.43)
CRIKHEEE, 2016) 185 30 (77.65) (TRIAE, 2014), i
W3 L AUL L5 UL IR o o 24 R 1R ot 47 T K 2 880k
B, AT B K

23 IEMBRAEARSES=E

R 4 A, SRR AL TRl 26 Fhis i
iz, Hrh, AR (SFA) 8 i, BRI AR D R
(MUFA) 6 Ff, ZAMEFIRIR(PUFA) 12 i, =& &
B E TR MR BB 43.02%. 6.59%F1 42.39%,
H: Wl &7 SEA : MUFA : PUFA=6.53 : 1 : 6.43, &%
W70 I & is W R B9t i )2 SFA @ MUFA :
PUFA=1 : 1 : | (FNHEFS, 2003), mn] A, KL
LSIEALA T MUFA & i, EXT AARERREA 25 1)

PUFA & FE& . £ SFA T & B &EE N 2HIEM®
(C16:0) 1 fifi Jig iR (C18:0), 43 5l /4 Jig Wi fR & & 1)
28.47%F1 10.56%, X5 /K f 2[R (Murillo et al,
2014), £ MUFA 1, & iiE Cl18:109, HIK
&= C20:109, FHFA BB S — (= % =4, 2014),
PUFA h & B2 DHA F1 EPA, 4351 4 fg e
MY 25.08%F 7.56%, —F MEKE, N 32.64%,
B ZAEHBERTFR Y 77.0%, 28 3EmE AL H ke
W R BRI P A, X A SR L 0 1Y) EE AR
flk(Lavie et al, 2009), HJs K r[ g5 DHA F1 EPA fg
% A ST 577 8 D s Lo I A O

-3 fl 0-6 RGN L HE W EFRY R, HA
Praa AL . T Sh kAR RERE AL | AR AR I v H A e
e BRI RE(EATM, 2015), ERMSWHLA T -3
il @-6 RINARNTER E it 73 51 34.30%F1 7.81%, &
(IR 4.39, PEHGE, -3 5 o-6 FIEBE, ffmEs
ST, Hod ROk 0.2 w-3/0-6 JE IR AT FEI7E 0.5~
3.8, MK F257E 4.7~14.4 Z 8] (Henderson et al, 1987),
B, SRS, ©-3 5 -6 IENTRR AR RO A T
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x4 KRBISHWAMATERBRAREEE (TH, %)
Tab.4 Composition and contents of fatty acids of
S. lessoniana muscles (Dry weight, %)

CLULA i CLULA o
Fatty acid Content Fatty acid Content
C12:0 0.02+0.01 | C20:1w9 1.42+0.12
C14:0 1.72+£0.05 | C20:2 0.22+0.03
Cl4:1 0.02+0.00 | C20:3w6 0.04+0.01
C15:0 0.55+0.02 | C20:4w6 7.68+0.56
C16:0 28.47+£2.19 | C20:403 0.08+0.02
Cle:1 0.90+0.11 | C20:503EPA 7.56+0.58
C17:0 1.17£0.20 | C22:0 0.23+0.07
C18:0 10.56+0.54 | C22:109 0.38+0.14
Cl8:107 1.33£0.11 | C22:503DPA 1.51£0.23
Cl18:109 2.54+0.16 | C22:6w3DHA  25.08+2.03
C18:2m6 0.08+0.02 | SFA 43.02+£3.17
Cl18:204 0.06+0.02 | MUFA 6.59+0.71
Cl18:3w06 0.01+£0.00 | PUFA 42.39+2.26
C18:403 0.02+0.01 | EPA+DHA 32.64+2.42
C18:3m03 0.05£0.02 | Y»-3 34.30+2.20
C20:0 0.30+0.06 | Y0-6 7.81+1.05

24 FERNMETENSE

H1Z2 5 AT, SETCHLS VLY i oo 3 o &
R e K (19060 mg/kg), HIUE Na (13920 mg/kg)
P (12360 mg/kg); TEMGEICER P, Fadm e
Zn (54.44 mg/kg), HKJE Fe (2.794 mg/kg)Fl Cu
(2.173 mg/kg). 5HASK I ATTAT, 3R K
WLA R K &5 m T4 20 (18480 mg/kg) (XK HESE,
2016). KHH(12535.8 mg/kg) (BIRAREE, 2011), H 1
W (5742.17 mg/kg) (T Wl &5, 2014) F#L H 2%
(2353.79 mg/kg) (A, 2012); MEICEF, Zn
SRR E 20H(53.14 me/kg) (BB, 2012);

Se & & T4 5(0.126 mg/kg) (K HEEE, 2016),
YT EAENRNEREIEF EZEAER, b, KM
Na & RN EE W H HI0E, RS ARSBEE,
K #8182 5 40 M B s A8 A 4 il 1 1E R T B
(ERFE, 2018); Zn FEMH I & & = T H AL AL
(Dencker et al, 1979), K, AKX BT A EEZ XL,
Bt Zn 3N LB A R J) A4 (Halas et al,
1983). LAk, Zn X JLEEFALA EZE W, fE S
TR, EREABREFERYE Zn MABALSARA X
(MR 3CB8, 2006), Se A H B TP AT R ITTE
Z—, tEAEE Se X AT B4R N, ERANTT Se,
FE 8% 191 7 o M0 . 0o 45 0o i I A7 o eAh, Se
AT LA g 20 R R A, IR B AR T GF Ak,
2005), KL, MEFRFEMIENHT, RS HOE A
EIBAT WITR IR EY .

x5 KRUSHAATFEERMETLESE (TE, mgke)

Tab.5 Contents of major and trace elements in
S. lessoniana muscles (Dry weight, mg/kg)

LR G TR g
Elements Content Elements Content
K 19060+76.83 Zn 54.44+7.37
P 12360+68.92 Fe 2.794+0.10
Na 13910+80.03 Cu 2.173+0.12
Mg 2587+30.28 Se 0.398+0.08
25 HER

H 3R 6 AT, SECIIS LA H Ve A1 Vs & i
B, R 121.68 mg/kg Fl 88.57 mg/kg. Ve £ A
PR BRI . W EL 0 S A A | DR I 2L A 1 Y
B SRR SARE b K 55 N AT A T () A4,
2010); Vs XFRAMEMR, 7EBEST B TR 6 t AR R sk
Z 5] A RS B2 (Yamaguchi et al, 2013), H L, KK
WAL A 25 NRGERE, FTHE Ve I Vs IIDL 5T
IR

*6 XRBISHMAMATHEEREE (TH, mgke)
Tab.6 Contents of vitamins of S. lessoniana muscles (Dry weight, mg/kg)

Iﬁ E Item VA VB 1

VBZ VB3 VBG

& Content 0.14+0.01

1.39+0.06

5.21+0.17 88.57+1.73 121.68+2.08

3 #ig

RIS AL BA mEN . IRIEN . BRRE
MZi RS, NIREA RS ST A RN
68.02, HE &8 M LSS FAO/WHO H#EFEH)

PRfEdisl; BIRERMR G R/FE, ML ZMETRW
TFEE XU ; BE TR T MUFA &35, EPA f1 DHA
F SRR 32.64%, % T AMMEERE. BLokh, 3k
WL IA S FER K. Zn, Se ZE0 YT E M Vi
Vs GHEE R, R SBER T AR IE H A A i oh i B 2
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Analysis and Evaluation of Muscle Nutrition of Sepioteuthis lessoniana
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Abstract Sepioteuthis lessoniana is a common species of cephalopods. In order to understand the
nutritive composition of its muscle, we measured and analyzed the general nutrients; amino acids, fatty
acids, mineral elements, and vitamins in muscles by biochemical methods. The results showed that the
contents of water, crude protein, crude fat, ash, and total sugar in the wet muscles were 76.10%, 19.01%,
1.20%, 1.71%, and 1.98%, respectively. A total of 18 amino acids were detected in muscle, the total amino
acids (TAA) accounted for 64.65% of the dry samples. The content of essential amino acid (EAA) reached
22.97%, and the ratio of essential amino acids to total amino acids and total nonessential amino acids
(NEAA) was 35.53% and 69.42%, respectively. The amino acid composition was considered suitable. The
level of four flavor amino acids was 25.02%, and the flavor was delicious. According to the amino acid
score (AAS) and chemical score (CS), the first limiting amino acid was Cystine plus Methionine, and the
essential amino acid index (EAAI) was 68.02. The amino acid composition was relatively balanced. The
contents of saturated fatty acids (SFA), monounsaturated fatty acids (MUFA) and polyunsaturated fatty
acids (PUFA) were 43.02%, 6.59% and 42.39%, respectively. The content of PUFA was relatively high, of
which the content of EPA plus DHA reached 32.64%, this has a high health value to the human body. In
addition, the muscles of S. lessoniana were rich in mineral elements such as K, Zn, and Se, and vitamins
such as Vp¢ and Vgs. In conclusion, S. lessoniana was shown to be a high-quality aquatic product with a
comprehensive nutrient composition and a high nutritional value.
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