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ABSTRACT: Objective To study the nutritional composition and value of the visceral mass from Todarodes
pacificus. Methods The basic nutrient composition, fatty acid composition, amino acid composition, mineral
element composition and fat-soluble vitamin content of the visceral mass from Todarodes pacificus were
systematically determined, and the nutritional quality was analyzed and evaluated. Results The results showed that

the moisture content of the visceral mass from Todarodes pacificus was (64.19+£0.78)%, while the contents (dry
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weight) of protein, total lipids, carbohydrate and ash were (49.68+1.89)%, (32.40+0.14)%, (10.31+£1.94)% and

(5.70+0.14)%, respectively. The content of glycerides, phospholipids and free fatty acids in total lipids were
(55.4242.65)%, (13.33+1.31)% and (22.64+0.70)%, respectively. The total lipids were rich in polyunsaturated fatty

acids, mainly eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA), which accounted for (11.56+0.04)%

and (27.86+0.09)% of the total fatty acids, respectively. The amino acid composition metthe Food and Agriculture

Organization/World Health Organization high quality protein standards. The mineral element content of the visceral

mass from Todarodes pacificus were rich, while the content of Zn and Fe were high. The content of fat-soluble

vitamins such as vitamin D and vitamin E of the visceral mass from Todarodes pacificus were also abundant.

Conclusion The visceral mass from Todarodes pacificus is the good source of high-quality protein, omega-3

polyunsaturated fatty acids and fat-soluble vitamins, which will be worthy of further research and utilization.

KEY WORDS: Todarodes pacificus; visceral mass; nutritional evaluation; amino acid composition; fatty acid

composition; fat-soluble vitamin
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HNIER SRR, AR TIEMAILE 10% Triton
X-100 FNFEEEVIY), e RG0S B 500 H i e A
HE A BEle &bt B GB/T 5537—2008 CHRIMAS
WA 2 A ) I AR H AU 5 Wi B R R 5 i
SR FH A L B R s NE IR ZE A4 I GB 5009.168—2016
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A. E S EHIB GB 5009.82—2016 ( £ e & EERE &
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2.2 FERR4ARK

IR A8 2 fa N E AT T R Sl AR B
(55.42+2.65)%, = FERINSFTALSY, = FEanm | 4%
SR P EN VR JEORE . TR £ I R AR A
MR (13.33£1.31)%, (KTt py et A aFseds i,
i1 B R A B 2R IR T A (72.043.2) %! |t £ JH e
RS & B 290 BB 1Y(26.45+0.6 )%, T AHSE AT
TS Z2 N IR BB 2 L ACAI, AR BRAS RIS B FH DAt
ORI LA K. TN, KPR ANt
SR BT U B M T R B i 1R 8 (22.64+0.70)%, HHEINIX 5 B
PN I T PP BT A S S TR 2 e LA DR
R B R T I8 TR 45 78 2% 1 R RS- 348 32
£ P WE AR SR, 75 SR T AR N B0 T T 2 E A R R
Ib PR
2.3 BEARBRAEM

- 2 £ 3 U 11 A4 B I R 4L B o AT 285 S DL 2 1
HEE 1 AT, ROF TS R fa N I v LA 1 28 FhR TR,
Hoh, RFIIRIWIER 1180, &7 ST ITR & #19(30.9120.03)%,
FENEER(C16:0) . BEARAR(C18:0)F1 S5 ER(C14:0);
ANEFIBRIIER 7 Fl, 7 SRR & 5 A9(23.9840.02)%, F
ZNMIPR[C18:1(n-9)] . AEAE MR (C20: ) AR ER(C16:1);
ZAERN IR 10 AP, 5 AIRITER & 5 AY(45.1240.01)%,
FEh RN MR (docosahexaenoic acid, DHA, C22:6)
F1 Bk T TR (eicosapentaenoic acid, EPA, C20:5), {75
R, KEFERHFAaNPiE S EPA FI DHA S EEE,
A3 5 RS TR & BN (11.56+0.04)%H1(27.86+0.09)%, =
FR TG A NN | W a2 DO Bk O] LA P4 K
FEJERL. EPA fil DHA [A]J& T Omega-3 R 5| Z ARG
i, HA BRGNS ., EP LR RE, 4
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EPA . DHA N BI85 T (i 7= o2 B AR g
Wi T R 2 WG )77 2 — o 25 R I BRI o B 45 SR T
1, ROV 2 P IR LA B T R A, AT A S T
PEAIH AN TR T

F 1 KFFEFRENBEE A RS ITER2E R (%)

Table 1 Fatty acid composition of the visceral mass from T.
pacificus (%)

i e Wi 8 4 Bk Jig s R % it
C12:0 kR 0.04+0.00
C13:0 T kAR 0.04:0.00
Cl14:0 T DU PR (FER) 4.05+0.01
Cl4:1 J5E-9 - P — s 2 (12 5 T TR ) 0.07+0.02
Cl15:0 T L RIR 0.61+0.02
C16:0 TS TRIR (FRARR) 19.02+0.06
C16:1 -9 47— 3.92+0.05
(b —ITR)
C17:0 LR 0.93+0.02
C18:0 RN AC T ) 5.57+0.02

C18:1(n-7) -9~ N\ — M B (R R 0.12+0.03

C18:1(n-9) -9+ /\Bk— KRR DUGMAR)  11.19+0.09

C18:2(2-6) NG9, 12 /\ e —His 2 L6740.02

(WIE 3 R
C20:0 A RR(EAR) 0.53+0.00
C18:3(0-6) 5 -6,9,12-+ /\ Bl = 0.0820.00
IR
€20:1 WAL= S 7.470.18
(A —IEm)
C18:303) T JI5E-9,12,15-+ /\ B = | 234000
AR
C21:0 kiR 0.05+0.00
C20:2(n-6) MFG-11,14- "+ IR 0.82+0.01
C€22:0 TR (LATER) 0.06+0.08
€20:3 FLBRBLI4-=FBE 1 0.0
: Ve . )
C22:1(n-9) -13-=+ R OTIR)  0.45£0.02
C20:3 Mi-11,14,17-—F Kk =R 0.09+0.01
J5i-5,8,11,14- -}k U4 iR
C20:4 G TR 1.64+0.01
C23:0 B e /317 0.020.00
C22:2 Mi-13,16-— —fix IR 0.05+0.00
C20:5 (EPA) Mii-5,8,11,14,17- "% FLIw R 11.5620.04
(EPA)
C24:1 i-15-—+ PU— s B2 0.75+0.01
C22:6 (DHA) W0-4,7,10,13,16,19-—F =N 27.86+0.09
# R (DHA)

TFARIIR 30.91+0.03
FUNFIRRITR 23.98+0.02
ZAFINEITR 45.12+0.01

n-3 ZAMOHBENIR 40.65+0.03
n-6 ZAMEHNENIR 4.4240.02

2.4 SEBRAM TN
241 RABER
I8 22 o 9 T 1 s R A A A 2 SR L3R 2.
KV R N 3k 17 ﬁﬁiﬁﬁ IR S
H(51.31£1.27) ¢/100 g H b R ALR S &N
(20.66+0.42) g/100 g, fi K2R %E’J@O 27+0.17)%;
T B LR M 4 (30.65£0.85) ¢/100 g, i MEFERR &
T 19(59.7340.15)%; @ad T AT H, AT 2 SR 5 a5t
BRI MR 0.40, DT R IEMR 5L A7 KRR AT HLIE A
0.67, £ 4 WHO/FAO #M & 1Ytk it & 11 BT 19 5 #E
(FAO/WHO SWER WDk = il EA N Rl R R e S E | A
BIERRIY LLAEAE 0.60 DL |, DA LR S BE LRI 1L

#2 KRTEFREZENEFNSEREAMRTFE, /100 g)
Table 2 Amino acid composition of the visceral mass from T.
pacificus (dry basis, g/100 g)

F IR it
PNRES =178 5.18+0.13
PN 2.48+0.06
22 R TR 2.17+0.05
B 6.53+0.17
Hadm 2.83+0.08
N R ° 3.84+0.06
AR * 2.90+0.08
F i R * 1.88+0.06
SR 2.79+0.06
SR 3.83+0.06
ik 2R © 1.660.06
RINER * 2.25+0.05
R ° 3.84+0.06
2R 1.20+0.03
KEEmR 2.75+0.07
i 2 2 4.49+0.19
o ° 0.69+0.00
IR 51.31+1.27
DA R 20.66+0.42
DT AR A 73 5 =/ % 40.27+0.17
R T BRI F 4> 5 5/ % 59.73+0.15
BRI H /% 41.18+0.02
IR A % 26.84+0.09

T AT AUEIR; © O SR SR © WA IR
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{HAE 0.40 ZEANP, BeAh, KOP-HERE SR ta P IE R &R
M. AERSFEREALR T RFE, BREIER SR R
SR SR 0(41.18+0.02)%, & T RIGAMHANME . &
JEta T R P, B R HAT AR B It XU KPR
FA IR T R . A R SF 2 A R T AR
R R B 7 R IR B 1Y(26.840.09)%, TN H:
HA BN LA 10, KOF7ERE 22t NIk F 1)
RIS H, e —FP R 8 (R IR, B TE A AR
TR DRGBR T L IR ot R £ P
242 RAEBE SRR

H12¢ 2 PR TR LL 62.5, 1528 A v Al S A
FERR =R, IS FAO/WHO fHil5E i 11 BT i 2 LR
PR RIS 2R 2 1 A S L IR Sl A 7 L A i), 7551
IOV 2 £ 3 JIE A 55 Z LR Y AAS T CS 43Hirah L I
3o ROT-FRRE 2t N Ik b b5 SRR I PP B0, U
LS FR MR AT . ARYE AAS ATAFAL, 208t i i e
BER, 7072, U AR, 70.71; K4k CS, HEux
FCAEIAR, A 0.54, HUCH SR AR ER, ¥h
0.53. 5ACF-FERE N IR vh LA SRR AR L, (5 5
AR . RREIRM AAS P4 THEE 1, WHNZERH 3
Tl g S R 1 0 A 5 T B P M AAS PI, KOFEE
8 P R AT ) B — PR U 2 R A R, 2 R
HR s AR, WA CS ATAL, AOF-FERE 22 fa N IE T 1956
— BRI R N A R, S BRI R R T R+
ik 2R
25 WHYIRTTERARK

TRV T A 22 A0 Y JIE R BT ) T G 2R R A B G R DL
x4, fEAEMIRN, 5T RAAELER LR I IE 5 A HE

B R ILEZENEN . B3R 4 ATHL, TR AN
WA S A EER Na, K, Ca, Mg ZHEICEIN, Zn, Fe
TR M A AR, A R(117.50+4.95) mg/kg |
(179.50£6.36) mg/kg. Zn. Fe ZEflICE AR MBS TE . 40
Msrad . SRGs i s B R, X A Ml 2 e e 2T
UEAh, KPR R AN NEE Y He ., Pb & EBAL, &
FHN [ 5828 4 TAEARMERYEESR, T S i & s v, 1
X555 MW BRSO IR B X, ©F
WEGEdE 7K b AT G 2 B DL TR B A
MU SAFAE S, e )5 0 S ) FH S 48 22 £ P U FA st
Jof 25 5% B A T S EA T A 437, 6 RS T R G
M5 AT A A 2
2.6 FRIAME4EEREAK

KOTFEHE 22 I B i BB VA PR i A R E
gL D, o-4i R E, g4 K E fl yp-i K E, &
450 (301£1.05) pg/100 g, (0.825+0.06) mg/100 g.
(1.304£0.13) mg/100 g. (0.326+0.05) mg/100 g, N&vAM:4E
ARBEEDYIFNI RS REE, KTFEREEENIEER
YerE R D AR TR IO e PO )
MR R E o RN TR fa PR, I T 4 e 1)
I P AT O ) 5 i A 3 D HAT T A LA BR A
DO, Bz m 2 fm o iies . s e LA
HEH L E IR ALY, diAd R E R RRIPLAk
A, HARRGRET] . B MRISAE R . didiA
B R W ALBE SRR AP, 28 Bn i, KOFHERE et Nk
HHA S & did 2 D MdiE £ B S FREE, RRpuE e
£ ) R AT R

%3 ATHBRENEANLFEERFN

Table 3 Evaluation of essential amino acids in the visceral mass from T. pacificus

L KV BERH 2t R e :
R - PEAME R (mg/g) HEEN AAS cs
Hl/(mg/g) /(mg/g)

IR 155.00 250 292 0.62 0.53
LR 239.38 440 534 0.54%* 0.45

WS R+ A TR 244.38 380 565 0.64 0.43%*
TR 181.25 318 410 0.57 0.44
Wi 240.00 340 441 0.71 0.54
S AR 174.38 250 331 0.70 0.53
i 2 R 117.50 220 386 0.53* 0.30%
EBAR p 43.13 60 99 0.72 0.44

T+ A — BRI E LR A5 — BRI Z R
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F4 XTFEBZERNERANT Y RTRERTE, mgke)
Table 4 Mineral element composition of the viscera from T.
pacificus (dry basis, mg/kg)

JLE RE
Cr 0.49:0.01
Ni 0.55+0.07
As 9.60+0.28
Pb 0.2120.02
Se 5.39:£0.09
Sn 1.72+0.04
Hg 0.11+0.03
Fe 179.50+6.36
Mn 4.45+0.07
Zn 117.50+4.95
Al 10.95+1.91
K (8.76£0.21)x10°
Ca (6.05£0.53)x10°
Na (6.32+0.18)x10°
Mg (1.52+0.04)x10°
3 %

KOVFERE 2t I INE LR S —Fi g 3% 3 & i oK™
L, W HLTE KW Ty o KPR e NI S T AR
B, 5 T RER(32.40£0.14)%; BRI i BR Fl 25 4,
E$K@ﬁﬂﬁ%f&ﬁ%$%‘ﬁﬁ%,%ﬂuhw

M5 B #Y(69.10£0.01)%, H % EPA \DHA 4% Omege-3
RN Z AR WITR . AT VE A 22 £6. 09 IE 11 1 2 1 o 2%
A5 T 219 (49.68+1.89)%, Whilr B ILMRFIZE 4 HE
SR BGH, FFARREOMRTE 55, RRESER
A2 3 LR o i) KL R R 1Y (41.18+0.02)% A
(26.840.09)%, ELAT WAL 114 g 2 JXUBR: 1A g 1) 245 FANMEL o
KOT-PERE 2t N I R & & 2RI AP, gk
A D, YLK E. Zn fl Fe %, EFRMER LM, & B0
G, ROV VR 2 0 N U PR — R B SR I E AT R MM (=

BRIK™ Y, RIS AT ST FON, T 36 A 2 IR
RENR A FRICE )™, DAE— 248 i BT e (B AL 25 5 A
PRI
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