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1.2 AR F ik

KA R L T, AR5 S e
GB5009.3—2016"; KL 2K 1 5 & 5k 2R FH BILIG A8 Rk
Mg, BAERS I GB5009.5—20161); MG I &
ok AR KR E, BA 2| GB5009.6—
2016 B4y BRI R iR K bek s, BRI S
1 GB5009.4—2016!"",

SRR SR BAE GB5009.124—2016M1", FE 5,
ZAERRRK AL B ), SR FH &SR F 8h 43 BT 4 (Hitachi
L-8900) M & ; Mg Wi iR & & : R ¥E GB5009.168 —
201617, FEShZOKR, CBEHREUIRIIG R SRR
(Agilent 7890A)FATINE; # BICR Z (K. P, Na,
Mg, Ca, Fe. Cu. Zn, Mn. Se): %M GB5009.268—
201657, R FHHUBHE A 55 F R S (Agilent
5110)F145 B TR BT X (Agilent 7900) %

1.3 ZFAREHRTH

MR A FE MR A 2 4L (FAO)/HH 5 T0 A= 40 41 (WHO)
1973 AR EEUIY SRR 1T 7 b AR 2R 4 X0 2 2 1 o
M IR ALY, T R E IR IT 40 (AAS) . fh2E
PEAM(CS) . b EIERAEEEAADY, T ARWT:

AAS=— % 100, (1)
AA(FAO/WHO)

cs=-2x100, 2)
AE

EAAI:}{/IOOaXIOObXIOOcXmXIOOh’ 3)
BE CE HE

K, a, b, c, ..., h IRES TP RERN LT AR (EAA) Y&

H(mg/g, THH), AA (FAO/WHO)}y FAO/WHO 143

A58 2 Hp X  BY RHER i (mg/g, T i), AE, BE,

CE, ..., HE SAXSERER (5 houd I i 2 56T 7 & (me/g,

T, n o A T S RN L

14 KELA

KH Excel 2016 #{FRPESCIGEE, TR 441
FemlE, SR HEIE « bRiEEERR

yA
2 #X
21 —RREBRRS I

T L/ NFLAE AL PRI — M55 35 1 LA B HLA S fE 2R
PR ELBSILER 10 ZET e i Rieh, o /N FLAS AL A
KON 83.8%, KT HAA S, & F Mk 223
Rl AN 13.5%, 5% [CToA S5,
T HAM S, T HALSK 22 SR 0.6%, &
s, JRIFK S & B JE k. Bk L, hE
LI JEF R A . AT . R 2Pk 2.

F1 FENAENA-BREFEIRESEREFLELNILBRERE, %)

Tab.1 General nutrient components of the muscle of Cistopus chinensis and comparison with other economic cephalo-
poda species (wet weight, %)
Fhs K4 HEH IR 15 K53 Jay i

W E/NFLI (C. chinensis) 83.8 13.5 0.6 1.5 0.6
55 (Octopus ochellatus)!"® 81.7 14.8 1.0 1.1 1.44

K (Octopus variabilis)!'" 79.3 14.85 0.41 1.94 35
PN (Octopus dollfusi)") 81.0 15.0 1.0 1.1 1.44
I H 20 (Sepia lycidas)!'™ 73.99 14.8 0.17 1.78 9.26
& [ TEF 2 Wi (Sepiella maindroni)™™ 77.74 13.56 1.16 2.90 3.67
4x 5 (Sepia esculenta)") 71.1 22.02 0.75 2.17 3.97
JEHE 2 W (Sepia pharaonis)*? 79.42 14.52 0.84 1.41 3.81
INEM B (Loligooshimai)?) 75.43 19.39 0.98 1.85 2.35
H A 2 (Loligo japonica)* 85.82 9.29 1.43 1.79 1.67

*: RBE=100%— (K 5r+HLEE FH+HRLIE B+ 50) %

2.2 RABMRSH

MRPEAR BRI E /) 16 P o LR e o /NFLI
WU AR (R 2), 36 ARG 7 2 R
7R, RSN 29.19%, KT EILRR (SEAA)

2 M, HHEASEDN 9.41%, JEXTHEILR(NEAA)
7R, EHE A SRR 41.56%, B—RAER T, AER
FHN 12519 mg/g, S Z; HALS RA w1
PR RT T4 AR MR | e 2R 2R, 53
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7 82.96 mg/g. 74.81 mg/g. 63.70 mg/g Fl 61.48 mg/g.
RIS IR B (TAA W LLEN 36.41%, £
T BIEIR AR T F BRI & LA 70.23%.

LSRR &R . KITTAERR . B 2R M &R
&4 MEREERSETE, S5 EN 308.89 m/g,
EIR S LR 5 S IR 1Y FL[E(DAA/TAA) N 38.54%.,

2 HE/NFLEMASEREMRRERE(TRE, mg/g)

Tab.2 Amino acid composition and contents in the muscle of Cistopus chinensis (dry wt, mg/g)

SEAR*(Leu) 63.7+0.84 KITA&H R T (Asp) 82.96+1.03
iR * (Lys) 61.48+0.88 NE R T(Ala) 45.93+1.10
SRR R*(1le) 38.52+0.92 il 2 2 (Pro) 38.52+0.97
FR 2% *(Thr) 37.78+0.94 fifs 2 2 (Tyr) 31.85+0.70
85 R *(Val) 37.04+0.84 WA AR EAA 291.85+6.53
HNE % *(Phe) 31.11+1.13 LOHEHEIR SEAA 94.07+2.08
i 2R * (Met) 22.22+1.14 e AR NEAA 415.56+6.50
K5 22" (Arg) 74.81+0.84 HEBR S LR DAA 308.89+3.98
R (His) 19.26+1.28 RHMR i TAA 801.48+14.75
H&m(Gly) 54.81+1.04 EAA/TAA (%) 36.41
22 R (Ser) 36.3+0.91 EAA/NEAA (%) 70.23
A HE MR (Glu) 125.19+0.90 DAA/TAA (%) 38.54

Hx TRESEIR; #: PO R, T BRI .

M5 FAO A SRR TS AAS F1 CS,
S5 3.t AAS AT, A E/INFLIS L Fh
MR CE MR+ RIS AR 63.49 41, HUCHEIZA
TR, 19530 74.07 53, HAWZIERRIS /33T 90 45, H
TS RIS s o) 111.78 43 CS Al 1550k

(A TRIRE SRy 5 i 2 SR (- B R+ R 24R)(47.28 41), H
UCRANEIR(68.59 41), HAhZERRAS /34 T 70 47, H:
T RIS N 96.52 4y, B, HhE/INFLIS L
PSR — . B8 BRI LR o 3ok e R+ AR 2R
EFR . HE/NLIS LA B EAAL BE5H 75.58 41

®3 PE/FLENA D FRERASTEN

Tab.3 Evaluation of essential amino acid composition in the muscle protein of Cistopus chinensis

WA R R AR SER AR CPREAR+EER AER AER SER BREARORNER
rh /AL 38.52 6370  61.48 22.22 — 37.78  37.04 62.96
FAO P43 #i 40 70 55 35 10 40 50 60
RIERIE AAS 96.30 91.01 111.78 63.49 — 94.44  74.07 104.93
XA 49 66 66 47 17 45 54 86
th2=3F45 CS 78.61 96.52 93.15 47.28 — 83.95  68.59 73.21
Wi AR TEE EAAL 75.58
=T R

23 BEHRARSALE

Rl £ B 10 T 5k ) DU B, vl /N L
WU 2RI 13 AR R, iR RN s i R
(SFA)FIFA A I I BR (MUFAYY ly 4 Fh, 209005
JE R S Y 43.64%F1 26.97%, 22 ANHE FNE [ iR
(PUFA)RINF] 5 Ffr, 5 B DR BV i 1Y 29.31%(3K 4).
e L ZINFL I UL PR AS 1 R0 7 R (UF A) 55 16 R i i 1R

(SFA)HLAE N 1.29, IR AN AR o 1A NG I
i Hh 5 e e R AR IR (C16: 05 24.61%), HkH
TEJRHR(C18: 0; 16.42%). BAAMAINE AR th & & it
F SRR (C18: 1), Fith 22.24%. Z AN FAR N
fi i & R B9 DHA . WIHAR(C18: 2) ., 64 MU
fi (C22: 4)F1 EPA, 435I i R MR S Y 8.92% .
7.62%. 6.52%F1 5.12%.
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x4 HE/NFLEEAMARBEREREMN S 2
Tab. 4 Fatty acid composition in the muscle of Cistopus
chinensis (dry wt, %)

JIg 15 iR JBT 53 E

Cl14: 0 0.80+0.04

C16:0 24.6140.81

cle: 1 1.04+0.04

C17:0 1.81+0.06

C18:0 16.42+0.53

Ci8: 1 22.24+0.90

C18:2 7.62+0.27

Cl18:3 1.14+0.04

C20: 1 2.36+0.03

C20: 4 6.52+0.24

C20: 5(EPA) 5.12+0.09

Cc22:1 1.32+0.04

C22: 6(DHA) 8.92+0.30

TR TR SFA 43.64+1.41

BRI DT R MUFA 26.97+1.00

Z A NEITR PUFA 29.31+0.92

DHA + EPA 14.04+0.37
DHA/EPA 1.74

ARG R UFA/ RIS iR SFA 1.29

24 FHYALELE

T E/NLES LA T P R R S5 R gk 5 R,
TERINAY 10 B )oC &, (A IR Fe Bk
Kk, #EITEL Na SEENES, k37T
21 111.11 mg/kg, HKN K Fl P, Mg #il Ca & thAs ),
FR R 3 641.98 mg/kg Al 1 135.80 mg/kg. Ak, &%
HEEH Zn, Cu, Mn, Se AMEFTLHFH I EILE,

x5 HE/NFIEIATYRTE S 2(FRE, mgkg)
Tab.S5 Mineral contents in the muscle of Cistopus chine-
nsis (dry wt, mg/kg)

{R7PIVES Jou i 35 IR 7/DIVE S i
K 13 950.62+67.23 Fe —
P 12 962.96+42.80 Cu 84.57+2.98
Na 21 111.11+46.17 Zn 128.40+4.91
Mg 3 641.98+6.68 Mn 2.96+0.03
Ca 1 135.80£15.17 Se 3.02+0.11
W, RARIE]

it
31 —RERRETH

WU it I F2 2 5 LIRS e i 43« RELRR I RO 2 11 1
B iR AP DA 5P, T LPA £ 9 S LA
TSR IEARSE, SRR & S AP, AT Lt A
3k R R (GR 1), o E/INFLIE LR SR B i
ANy B R ER S 4 5 (22.02%) A1 H A M 2
(9.29%) 25 S8R A1, 5 H A Sk R 25 (13.56%~15.0%)
HHECAR TF IRl —7KF; ANLI S 00 . KA w2 LA
KA E AT, S TRIE S0, 2 [CTeE S 2
25 NFLIE R DT & AR, AL TR 0.6%, & T
KB (0.41%) AL H 5 0 (0.17%), KT H At Fp 2
(0.75%~1.43%). FULAIAL HEVNLIA S E A . K
BEIWE . OBERNZ PR R A, SR AR B R4
VPR, 12871 T 2 ) W VR v N RO 2 /LI Y —
ANEERA
3.2 REARERFRLITH

hE/INFLES L T B i s 1 5 Rl SRR K TR
HNEAR KITEE R KA SEEARMBEAR, 5
gt gt S aeg USRS L Y SR
Y1 A S A — B, XA BE S Sk A I 1 B AL AR
PEFIARLA AR 18 2 Ve G . R ™ 3k R 2 —H,
T E/NFLI LA S A T R R R, R
R 5 REIETR Y 38.54%, X5 BEMEUS .
R VS S 2R Y, RS T O K gyt
A4 iU R, A E N AL B AR A fif 56 ik
i, RIS .

F S TS T A SR AN B R LG A
Koo P E/INFLIE LA 75 R IR AN IR Ry 5 4, Rl
T 7 BT IR, Horh s SRR A 2R i
i o e RIRA & AIHEEE . PEUEER A A S g
BRI RE S S SR B, A S S EARE
B, AR AERMEEER” P, —OkBUNE . K
KAE T IR 2R & 1R, T IR AR R A i
B, HIESHEENE R, % FAO/WHO 415
7, EAA/TAA TF 40%/5 47, 71 H EAA/NEAA>60%H
AR R, b ENFLE LA B EAA/TAA N
36.41%, EAA/NEAA K 70.23%, 44 UL 38485 1 i
ZER . EAAL JZPFM &Y A S IR H R R Z
—, R PR FRUE: 85=EAAI=75 N[ FHE
P ENFLIS Y EAAT K 75.58, 44 1 A IR
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AobRiE, AR E IR R N9 . 25 b, hiE
AINFLIE WL & — A AR R Bk IR, HAT 540
BIME.
3.3 R BREFRARLIRH

B FEAE T/ INFLIE LA PR U 2 13 il 1
TR R B 4 B I R A S 43 R 20 B
11 BRRT 18 AU fig R R 2 2E AR TR] 3k R i 22
ST RE S ARSI o BORE ST [E] DA K AT 2 BR B A 22 5
A Ko T E/NFLI LR IR B R AR AR R (C16: 0)Fi
JRRR(C18: )& T R IR i) 22 i 4y, X 5%
SO R I U TR g A B LS AIL DAY O O R 4 1 O
FER — 80, ORI B R rh o B R T R
(C18: 1), &N 22.24%, BB m TAmyle! Kggt7
e VA5 B VRN AR S S S R A, 2R
PO i D R T B R A - RSN TR (DHA)
AR (C18: 2) 4B A PUMEER (C22: 4)Fl 15 FL I TR
(EPA), 4335 B iR M 1Y 8.92% . 7.62%. 6.52%
1 5.12% o 3X AN T 17 18 A6 N AR R AR i 7
AR, WE SR i s e AL H AT Fp
JE R IURE 3R i B BT AR RE S5 OR e AR Y,
DHA RH “Bi4E” ZFR, XL ILmRZ LA
W i % 5 % e B 5212 EPA il DHA G40 . i
B NE |« BEARAR B N AR 1] P A 3 7 0 o0
AR A VE DO TR, DA T 5 P 4 A % 7%
SR P, T E/NFLIE LR AR DT i B —
PRAgEAE A = 1 B SR
34 FURAE TR N

E/NFLE L gl BR85S BEERT TR
FH&, WoR TIHHEAY S AR — SR W
HIUTE T, ST B ANEE, BT RE2HELE
HUT 28] g RS RIEWEE, B8 T
128.4 mg/kg, &5 TKM(111.36 mg/kg)!'" . B2
B (77.39 me/kg)"* | 4 0K (79.44 mg/kg) PRI E
BE S .(50.04 mg/kg) P24 S 2 S5 DL K i 9 1 X IR
(6.46 mg/kg)P" | /INEE17(25.30 mg/kg)P P HAh i 7
fh o BT R AR SR B A Sy, AT YT
ZF TR AR IE# A BALREA EEEM . st
T b MEELS . dootkis . WA
UL P 5 515 25 2 R AR A L BE A SE LR AN
AR E, RS B AR R P A o sk Y )
JeH RN JLEMEA L N E B A e R P, B
JEANRANIEE BB, 585 0% I E 4E

TR L A2 MILIA B T B, A N A5 R
ity R GG AL, BEGRZ FTRES R O AR H . R I
JE LR R Sk A A B RS A L Y 3 2R
oA, M Ay, BAEEEBIRE, #F
BRZ AR FEOT VAR R ETRSG . BIRWAE
FACHZ Iy i8R S5 A, T A A T 2R
(A KR LA i LA I i B DR, e L/
LI LA el IR L & e P ioc R, B
A —E R PREIEH], AR5 AR T A AR

4 NE

AF 5% 45 S 2 W v /N FLOS AL PR 8 1 0 s
RIEFRA R AP, HE &R R N5 R
PLAMKDATE B DHA . EPA | 7 iR 25 AN 1 1 i s 12
RE;, WYITTEMB LR FREE, 8. MRS
o, BARENE M EM—E R R H
Uk, NP O TR R R Sk R R, 2
NRFREZ FpE 20 R B W), H A0 5w v
R LA R N T F M MR AR, F & g™
YRR
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Abstract: Cistopus chinensis, mainly distributed along the south-eastern coast of China, is a small-size cephalopod
with a high economic value in local markets. In this study, based on the national food safety standards, the nutrient
composition of C. chinensis collected from the Ningde waters was determined by conventional biochemical analysis,
and its muscular nutrition value was analyzed and evaluated. The moisture, crude protein, crude fat, ash, and total
sugar contents in the fresh muscle of C. chinensis were 83.8%, 13.5%, 0.6%, 1.5%, and 0.6%, respectively. In the
case of tryptophan not tested separately, 16 common amino acids were detected in the muscle of the C. chinensis,
accounting for 80.15% of crude protein dry mass. There are seven types of essential amino acids, which account for
36.41% of the total amino acids. There are four types of delicious amino acids, and the proportion of delicious
amino acids to total amino acids is 38.54%. The essential amino acid index (EAAI) was 75.58, and the essential
amino acids composition met the ideal protein standard suggested by the Food Agriculture Organization/World
Health Organization. Thirteen types of fatty acids were detected, including four types of saturated fatty acids, four
types of monounsaturated fatty acids, and five types of polyunsaturated fatty acids (PUFAs), which were 43.64%,
26.97%, and 29.31%, respectively. Among the PUFAs, the content of docosahexaenoic acid, eicosapentaenoic acid,
linoleic acid, and arachidonic acid was relatively high, accounting for 8.92%, 5.12%, 7.62%, and 6.52% of the total
fatty acids, respectively. The muscle of C. chinensis is rich in mineral elements, especially calcium, magnesium, and
zinc. According to the analysis results, C. chinensis has high protein content, balanced essential amino acid compo-
sition, good fat quality, and abundant mineral elements. The C. chinensis is high-quality seafood with good edible
value and health care effect, which is worth strengthening the exploitation and utilization of its resources in the

future.
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