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Composition analysis and evaluation of Goosefish liver nutrition
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Abstract: The nutritional components( general nutrients amino acids fatty acids inorganic salts vitamins ete.) of Goosefish
liver were determined and their nutritional value was synthetically evaluated.The contents of these indices were evaluated using
Gas Chromatograph—Mass Spectrometer—computer( GC/MS) high performance liquid chromatography( HPLC) and Inductively
coupled plasma atomic emission spectrometry( ICP— ACE) .The results showed that the protein content of Goosefish liver was
10.36% ; fat was 31.26% .All samples contained 17 kinds of amino acids and the total content of amino acids was 19.04 mg/g
The essential amino acids and delicious amino acids percentages of total amino acids were 40.22% and 43.43% respectively.
It had higher content of polyunsaturated fatty acids especially EPA and DHA content can be as high as 15.84% and 9.17%.
The content of vitamin E and A were 14.10 mg/100 g and 2.33 mg/100 g. Cholesterol content was 1000 mg/100 g.Trace
element content was rich and the contents of heavy metals were lower than that of the national standard.The pesticide residues
are in the national permissible range.Goosefish fish liver is rich in nutritional value which is of great value to develop.
Key words: Goosefish; fish liver; nutritional components; analysis; evaluation
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60%
11% o
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- ( Gas Chromatography
Mass Spectrometry GC/MS)

> )

; ( High Performance

Liquid Chromatography HPLC) N
( Inductively Coupled Plasma Atomic Emission
Spectrometry ICP— AES)
1
1.1
-80 C
(pH-1 pH-2 pH-3
pH-4) ( ) (pH-RG)
( ) ( ) ( ) ;
( ) ( ) ( )
( ) ( )
Sigma °
MARS ;
L-8900 ;
7890 A ; R 1739A
Agilent M 7-80 EI
;2100 DV
( ICP - AES) Perkin Elmer ;
FD-1D-80
1.2
1.2.1
GB/T 5009.3
GB/T 5009.6
GB/T 5009.5

GB/T 5009.5 °

1.2.2
50 mg 6 mol /L HCI 8 mL
pH =1.7 50 mL
0.22 pm
o 1.
1
Table 1 Working program and parameters of
microwave digestion in Goosefish liver
(W) (\min) (C) (\min)
800 5 100 5
2 800 8 120 30
0.4 mL/min :10.5 MPa;
:0.35 L/min; : 0.8 MPa;
150 °C; 1136 °C; :20 pLo
FAO/WHO 1973
1
12-13
(cs). ( RAA) .
( RC) ( SRC) o
CS = (mg/g) /
(mg/g) (1)
RAA = (mg/g) /
FAO/WHO (mg/g
(2)
RC = RAA /
RAA (3)
SRC =100 — CV x 100 (4)
:CV  RC CV = / o
1.2.3 50 mg 10 mL
10% H,SO,— 60 C 15 min
10 mL
1 mL 2 mL
0.22 pm 2 mlL 4°C
GC/MS "
:DB-WAX (30 m x0.25 mm
x 0.25 um) ( He)
0.4 MPa. 1 L 30: 1
250 C 250 C . 100 “C
4 min 10 °C /min 200 C 6 min 4 °C /min
250 °C 40 min.
: GC/MS 250 °C EI
70 eV 250 C
1.2.4 A/E GB/T
5009.124-2003 o
: TGy (4.6 mm x
150 mm 5 pm) ; 130 C; : ; :
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1.0 mL/min; VA 325 nm VE 290 nm; 4 mL 1 mL
110 pL. 0.22 pm o
1.2.5 1.00 ¢ 1 mL 10 mL
250 mL 30 mL 1 mL 0.22 pm
10 mL 60% 100 “C °
1h : DB-5MS
10 ml 0.22 pm 80 C 3 °C /min 220 C
. 11 min; : ; : 80 mL/min;
L C (4.6 mm x 180 °C; 1220 C; 1240 °C;
150 mm 5 pm) £ 38 C; ; : -2 nle
1.0 mL/min: :205 nm; :10 L. 2
1.2.6 02000 g 2.1
5.00 mL 4,
. o 4
50 mL . 2, v
) 1516 2.23% 1.85%
Table 2 Working program and parameters of ’
microwave digestion in Goosefish liver ™'
(W) (min) (€) ('min) 59
| 800 5 120 3 5.
2 800 8 170 15
1.2.6 . N
( ICP— AES) .
NN - ICP-AES 6.
5 17 (
3. ) :
3 ICP-AES o 19.04 g/100 g
40.22%
Table 3 Working parameters of ICP—AES 43.43%
to determine heavy metal content in Goosefish liver 23.91% °
6
15.0 L/min 10 s !
1.0 ./ min 15 s RAA
15.0 L/min 1.3 kw °
15.0 r/min
1.0 mL RC ! !
RC 1
1.2.7 RC 1
5.00 g 50 mL 20 mL 1 % RC
- 4.00 g 1.00 g (first limiting amino acid FLAA) " . 6
20 min ° 10 mL
250.00 mg 250.00 mg + °
1.00 g 20 mL
4 (%)
Table 4 Basic component of Goosefish liver( %)
55.88 £0.23 10.36 +0.22 31.26 £0.01 0.69 +0.02
10 60.59 +0.13 8.51 £0.06 29.03 +0.05 0.82 £0.02
17 49.54 11.12 29.31 0.94
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5 ( )

Table 5 Contents of amino acids in goosefish fish liver( dry sample)

(g/100 g) (%) (g/100 g) (%)
1 ( ASP) 1.9986 +0.1454 10.5 11 ( LEU) 1.6544 +0.0984 8.69
2 ( THR) 1.0364 +0.0972 5.44 12 (TYR) 0.7436 +0.0382 391
3 ( SER) 1.0553 +£0.1021 5.54 13 ( PHE) 0.9502 +0.0583 4.99
4 ( GLU) 2.5528 +0.0936 13.41 14 (LYS) 1.5121 +£0.0471 7.94
5 ( GLY) 0.8952 +0.0385 4.7 15 ( HIS) 0.5094 +0.0182 2.68
6 ( ALA) 1.1263 +0.0269 5.92 16 ( ARG) 1.1498 +0.0302 6.04
7 (CYS) 0.2728 +0.0021 1.43 17 ( PRO) 1.0746 +0.0501 5.65
8 ( VAL) 1.1965 +0.0378 6.29 19.0353 100
9 ( MET) 0.3580 +0.0325 1.88 7.6569 40.22
10 (TLE) 0.9494 +0.0613 4.99 8.2667 4343
6 CS.RAA.RC.SRC
Table 6  Analysis of CS RAA RC and SRC of essential amino acids in goosefish fish liver
+ +
CcS 1.81 1.72 2.11 1.52 1.59 3.06 1.79
RAA 2591 23.93 18.02 23.74 23.63 28.23 27.49
RC 1.06 0.98 0.74 0.97 0.97 1.16 1.13
SCV 100-CV x 100 =86.12
o » ]
7 GC/MS (%)
Table 7 GC-MS results and the contents of the fatty acids in goosefish liver( %)
1 Cl14:0 332 13 C18:2n-6 1.66
2 Cl4:1n-3 0.32 14 C18:3n-3 1.18
3 C15:0 0.7 15 C20: 1 1.83
4 C16:0 22.51 16 C20:4n-6 1.28
5 C16: 1n-9 14.3 17 C20:5n-3 9.17
6 C16: 1n-7 0.42 18 C22:5n-3 1.67
7 Cl16:2 0.28 19 C22:6n-3 15.84
8 C17:0 0.39 20 C24: 1 0.37
9 C17: 1n-7 0.46 30.74
10 C18:0 3.82 38.17
11 C18: 1n-9 15.84 31.09
12 C18: 1n-7 4.63 EPA + DHA 25.02
RC 1 38.17%
o 31.09% EPA ( 15.84%) DHA
(9.17%) o
CV =0 SRC =100; SRC 100 "
o RC " o
: EPA  DHA n-3
CV SRC EPA DHA
. 6 RC CV = 25.02%
0.1388 SRC 86.12, SRC N N
88.27 EPA DHA
23 2.4 A/E
7o A/E 8.
7 20
30.74 % VA
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10
Table 10  Comparison of the GB method and goosefish liver

(mg/kg) (mg/kg)
0.1 <0.01 0.01 <0.002
0.05 <0.001 0.5 <0.002
0.01 <0.02 0.1 <0.00016
0.1 <0.01 0.05 <0.0005
0.01 <0.002
8 ( mg/100 g) ° ~
Table 8 The content of vitamins in goosefish liver( mg/100 g) N > N °
21 21 o
VA 223 271 213 2.7
VE 14.10 3.91 1.65
N 10,
2 - VE ]
N ° E 3
E
23 R 8 ’
A 21 . 21
E ;
VA.VE. °
25
100 g 100 mg
; 100~200 mg ! ’
; 200 mg u I 2010 32(1):
( 1000 = 59-65.
1.03) mg/100 g. 2 ’ ( ) ( )
) J. 2007 28(3) :73-79.
300 mg 3 . J.
2004( 3) : 179-183.
26 ’ 4 Perez J] A A Pezzuto P R Andrade H A D. Biomass
9. assessment of the monkfish Lophius gastrophysus stock exploited
by a new deep — water fishery in southern Brazil ] .Fisheries
9 (mg/kg) Research 2005 72(2-3) : 149-162.
Table 9 The content of heavy metals 5 Booth A J Ii T J Q. Maximum likelihood and Bayesian
in goosefish liver( mg/kg) approaches to stock assessment when data are questionable J .
Fisheries Research 2006 80(2-3) :169-181.
1 <0.005 - 10.98 +£0.181 6 Sancho G Puente E Bilbao A et al.Catch rates of monkfish
2 <0.01 - 107.27 £3.921 ( Lophius spp.) by lost tangle nets in the Cantabrian Sea( northern
0.032 +0.003 - 21.49 £0.887 Spain) J .Fisheries Research 2003 64(3) :129-139.
0.1 0.055+0.014 - 2.36 +0.803 7 .
1 0.014 +0.005 - 32.08 +£3.781 J . 2010 1:161-167.
- 10.72 £0.443 8 .
J. 2006 25(5) :115-120.
ICP— AES v v ? :
11 . J. 2010 10(35) :91-93.
oL 10 . D .
25-26 o 2013.
27-28 29 11 Food and Agriculture Organization of the United Nations
) ( 365 )
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