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266071 ;

WE RALNMFTEARZENANERR2HTT 20, AMEERERH#TT TN, £RE
T, REEKDEERN 69.92%, HE A HIEMN . Kot EEaERQA 5 IAEE 16.48%. 10.64%.
1.69%7%1 1.27%, ®REENA(THE) T &H 17 HAER, ZEH 43.81%, HYLFAXERELAR
B2 B LB (Weaa/ Wran) N 40.68%, S0F AFEER 5 4 o0 F A LB 89 LA (Wean/Wean) N 81.74%, 54
FAO/WHO #3242 KX ; LA 2 LB Y S/ FH(BCAA/AAA) K 2.51, BT AMKE E# KT &%k A
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)& (Anoplopoma), FE AT TALARF-HEPM, (55
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HHRAT, RN 406.9-597.0 g, 2K K 35.1-38.4 cm.,
1.2 Fix

1.21 H&mag Bl s, BE . —
BT SSCHEHEMMTEEE, B—5o% G T,
wET RS
1.2.2 EHRBRaEENE Z: MR AR 7K 43
FE N 105°CHET1E H 2 (GB5009.3-85) ; LI I E N
LI &15(GB/T5009.5-1985) ; ML Wil < b 2 [T
I il 32 9% (GB/T5009.6-1985) , % Fil J} 4 48 17 2 +l
ST310 A i il 2 A 5 5 KB 43100 7 Sy 46 =2 R BHL
550°C HJ5e1%:(GB/T 5009.4-1985).,
f A4 6 mol/L HCL K, ASEHE, BT

1O CHEAE/K M 24 h, WEZETEEZ, WS
PR AEBEAL RUAT 292, SR Agilent1100 I8 AH (3% {
FE IR

KL 6890N/5973 A F Ik FHANM % g i ik
i

f&K3E GB/T5009-2003, % Thermo Fisher Scientific
ICP 45 55 T & S IS AIN 2 5 i e 21 5
Ho S Ak 70 F i (Se) R AL 50 YL AL #5287 AFS—
9900 4= ] 2l VU3 i S AL 5 2B EETHIE

R RALE , BAEHUR(50%H B, 40%1E C %

=P, 10% 00 WM AL, 2RS4 5 T RO
TS Z R 1100 38T E BRIAVELEAE R Vi &5, K
WHEAEZE R Vei. Vea. Ve, Ve MllESMHIZ I GB
5413.11. GB 5413.12. GB 5413.15. GB 5413.13-2010
ME, FEFZ 0.02 mol/L HCL #2HL, 0.45 pm fid 3,
WAH L ZHE(E 1100 4347 .
1.23 #efaegit iz S Brett (19794 H 1Yk
BT AT IR R LLRE(E S5k 23.64 KI/g
39.54 Kl/g. 17.15 kl/g. #% Q(kJ/g) = w;%x23.64+m,x
39.54+w;x17.15 23 X 3H 5 UL 09 BE (B (B W A% 55,
2010), 2, O MALRBEME, o MHEAES S &,
o, WHLBEIT E & i, o WEFEE &
1.2.4 BB FENH & HR I A E AR A1 21/
T T A= 4H 20 (FAO/WHO) 1973 AEFHY Y & JL R 143
P AR 2RI 420 B AR 1 T ) s SR R AR = 4 e LA R
B A ETRIE Y (44S) . L F R4 (CS)(E 7 4%,
2013) . Wi BTG BU(EAAD GEMESE, 2011), 2K
% 1 3 /95 Ml [C(BCAA)/ C(AAA) (A HE 43 25, 2002;
X X4, 2010):

o

As=——2 1100
AA(FAO/WHO)

CS _ aa %
AA(Egg)
EAA[:}(/IOOAXIOOBXIOOCXWXIOOH
BE CE HE
A, aa HIE KA & RS = (mgg) ,
AA(FAO/WHO) N FAO/WHO 1435 i 2 b [/ Ff 42
LR 5 i (mglg), AA(Bge) &S ik A 5 Al F e
BB F i (mg/g), n MR LT AR, 4, B,
C, ..., H IR WL B A 5 75 A LR 7 1 (%, dry),
AE, BE, CE, ..., HE J&NEE M AT &5
TR & (%, dry)e
125 #3EaE RIS ] Excel A1 SPSS 13.0
AT BT 5007, 255 Y H AR 1E 22 (Mean+SD)
Fr

2 #R51He

21 —HBREFBY

k1 s, S allRK &R 69.92%, H
. MBI KAy AUERE S R S LA E
16.48%.10.64% .1.69%F1 1.27%, LA BEME N 8.32 kl/g.
5 A 7 AR EAL T R B K SRTE A L, B
WL K A HLEE & B AR MLIRI . KA. g
e, Herb B s B R0 AR (R I T At S AR
WS R, UIRT REEEE

22 RERSEREF@EITM

221 ®Amam  ERBEAILAF, BREOEER
(Trp) TERE A K i FE b 58 IR Ah SRS 17
PR (GR 2), ZAEMRIA R 2T, Hhud e
HMR(EAA)T Fft | Uo7 W EETR(HEAA) 2 F | AFb
HHEM(NEAA) 8 Fft, #WEMR & & ey, MR &
AN, 5 KHER A i K A0 G (B B AL G (F 4L 5
2006) . KEFHF(R 425, 2003; BT 5, 2010), 12
fi (L EHAE, 2010) | & i (Mugil cephalus) (45K 115,
2001). BET5FE5(Cromileptes altivelis)(IX X B 4%, 2010)
IR K A0 D5 . (Siniperca chuatsi)(FER 524, 1998)
T Fifl (Pelteobagrus fulvidraco) (&%, 1999)% —
.

222 wFHALBmML ERPEAEFRNE
VT RE 52 Z TP R B, Al o & i . A LR AR 2K
L0945 (b A2, 2003), Hif EAA & 5418
JEVEHT B YE IR ERY B 2R bR . ARG FAO/WHO
A BRAERE S, A B i A 1 o 2 I B TR Y e
SR 7 S IR (Y LU AE (Wean/ Wran)  40% /540,

100
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Tab.1 Comparison of nutrient contents in the muscles of 4. fimbria and the main fish farmed in the north China (wet weight, %)
, \ Jo¥ic fiE N
Fi K mEA RN KA U R
Species Moisture Crude protein Crude lipid Ash carbohydrate (Ki/g) References
i e
. 69.92+1.45 16.48+1.03  10.64+0.65 1.69+0.12 1.27+0.08 8.32+0.56 NN
Anoplopoma fimbria
= g o
Roz6E ) 76.55 17.72 0.57 1.16 4.00 5.10 (5 Z %4, 2003)
Scophthalmus maximus
F ¥ 17.90 3.88 1.25 —_—
76.02+1.75 ) ' ) 0.95 5.93 PHH S, 2010
Paralichthys olivaceus (74.65+£2.05) (16.20+1.32) (5.23+1.02) CRUTH )
Ry A 1=
L o 79.22 17.17 2.14 1.16 0.31 5.01 (& %4, 2006)
Cynoglossus semilaevis
7 5 5 _
PSR E . 76.56 19.95 1.32 1.06 1.11 5.43 (EZELI4, 2006)
Verasper variegates
2%y
Eﬁ.{lﬂ 75.22 18.93 3.51 1.24 1.10 6.05 GrE L4, 2009)
Platichthys stellatus
r [ 78ty 19.17 2.27 1.23 — s
y
Lateolabrax sp. 1671003 g7 5340.12)  (9.76+0.08) (5.31=0.04) 06 5.5 (RIZZL5F, 2003)
tath 80.90+0.56 17.25+0.24  0.76+0.16  0.83+0.04 0.26+0.02 4.42 (EH=H4E, 2010)

Liza haematocheila

e WS AR AT E; BA=100-CHLEE H+HHLIB BT+ K43 +/K ) BB AR 55, 2010)

Note: data in bracket are for dry weight; % total carbohydrate = 100— (% crude protein + % crude fat + % ash content + % water)

x2 REBNATSERERRESE

Tab.2 Composition and contents of amino acids in the muscles of A. fimbria (dry weight, %)

e A TR & HEAD & g THf & & MHEATHE
L5 L
IR i X B i .
. . Contents in dry Contents in crude . . Contents in dry Contents in crude
Amino acids . Amino acids .
sample protein sample protein

JE R Thr 2.05+0.30 3.74+0.19 NZAFR Ala 2.88+0.07 5.26+0.26
E R MR Met 0.57+0.11 1.04£0.14 it &R Cys 0.06+0.01 0.11+0.01
B R Val* 2.55+0.16 4.65+0.13 fi% MR Tyr# 1.51+0.23 2.76+0.12
RIEER Tle* 2.41£0.19 4.40+0.07 &R Pro 1.45+0.17 2.65+0.08
TR Leu* 3.8340.15 6.99+0.17 TR E IR EAA 17.82+0.56
KN E R Phe# 1.99+0.10 3.63+0.12 TR R IR HEAA 4.19+0.22
#i% MR Lys 4.42+0.29 8.07+0.06 e TFEIELIR NEAA 21.8+0.36
THER Arg 2.74+0.15 5.00+0.13 RILR B TAA 43.8140.48
HE R His 1.45+0.05 2.65+0.09 TEER IR BCAA 8.79+0.23
22 R Ser 1.84+0.22 3.36+0.12 FEBEEILR AAA 3.50+0.12
RITA AR Asp 4.65+0.11 8.49+0.15 /5 BCAA/AAA 2.51
HRER Glu 7.13£0.17 13.01£0.21 EAA/TAA 40.68
H&AmR Gly 2.28+0.11 4.16£0.16 EAA/NEAA 81.74

N TR IEIR(BCAA), #1355 EHAILM(AAA)

*. Branched-chain amino acids (BCAA); #. Aromatic amino acids (AAA)
%‘ﬁ;ﬁ%@i%ﬂzﬁ‘ﬁ;ﬁ%@iﬂg H:A{E(WEAA/WNEAA)E %E}j’io
60% L) I (FEAEAFEE, 2009), #EIE LA T Weaa/Wran 223 RIKER I/FAASHT PR fa LN LR 1Y

4 40.68%, WEAA/WNEAAﬂ‘j 81.74%, RAFEMRA WA
PRI A LR ER, AR R LA A 7T A LR
kST, GRFEE . WHEE, E—FRER g

IPAE(BCAA/AAA) N 2.51, & T REEGERERRL a2
AR AE, 2002), 1EF A K H At i 2L 35 #9132/
JFEH 3.0-3.5, MiYH-ZHitnet, WK 1.0-1.5 Ak
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4,2002), L, #EEE A UA BT AR IE R K, PRI oy e s 146.66 43, HAEREIR . HATR . W
HARER. IR 90 47, Iitjtgﬁz\%’ﬁ%ﬁﬁ”%ﬁj\ﬂﬁ
2.2.4 ek RIAKBR 5 AT £ 2 ) DS R 31 E 33 FAO/WHO FEAH# S

F2ELE T 2 A R Y A R R A% R DA I A BR
1) H 24 R AN 24 R I 4 B 5 1 (X SOH 4§, 2010,
HESE, 2011), B3 3 A1, Pl b 4 Sk
SAHETR O m e m AR AR UK A >R T 14 A R>TH
FAIR>H AR, 5HABE K AISH) EREIER &R
MG AR TR s WLA H 2R R Sl 16.94%, ik
TR E ATy K FEFRG A, HR T RE S #as fa
JULIA A B S R BT B, R IR S B R (FAA) B i
SR IR M 2 W(FAA/TAA) Y 38.67%, L ERAK T-42
i, T e T BT £ SR e [ A 6

225 56F R IR AR AFN RV 2 Bl
Fﬁ@mwéﬁﬁﬁﬁ%mﬁﬁﬁ%ﬁ%ﬂﬁﬁ%
2013), HHFE 4 AT, #aE @A iR . fa
M\%§%+$WﬁM%%ﬁﬁ?umA,A$%%

x3 REBNATERIERMS

RYE A4S A0, BRI NLAN IR + AR
1o, HUOR MR, 55— PRk 2 W A e
M+ RAMR, “*@ﬁ@%%&ﬁ%ﬂ& X 5K
(EHEHE, 2010), SEFFH (X E S, 2010)H[H; #
P CS ATA, MEERR + AR ik, KRR
TR+ RNEMR, 55— RfltaEEmytam + £E
iR, 5 R IR AR + RN R . I
AL H T R R + AR N — Bl P

R, WL ZTIR + 2N 2R A BRI = 5
W R SRR AR BUR T B W 3R TS AR B A

FHEObRME Z — (KA R4, 2006; T HEH%, 2010), ##
e LA T R IERRIE R EAAT } 76.35, & TR
101(59.63) (E&EH4E, 2010), JB T & EEMRE N FHn
IKF= IR SR

ERGHMBKBAEILRK

Tab.3 Composition of flavor amino acids in the muscles of 4. fimbria and some other sea fish (dry weight, %)

P Iy E—— .
. , o he B A A e R A S i . L HM %
2% Species KITE& DR Asp BDEFR Glu HEMR Gly HNAMR Ala ﬁaﬂﬁiﬂ FAA/TAA 275 ik
BE FAA References
PR £ .
) 4.65+0.11 7.13+0.17  2.28+0.11 2.88+0.07 16.94+0.22 38.67 A

Anoplopoma fimbria

5 e
Rz . 8.91+0.45  11.72+0.98 4.12+0.06  5.60+0.03 30.35 34.99  (RHHSE, 2010)
Scophthalmus maximus

il s s
i . . 5.95+0.23 14.53£1.22 3.90+0.02  4.50+0.09 28.88 37.49  (RHHSE, 2010)
Paralichthys olivaceus
M2, =
SRGEE . 6.96+034  13.88+0.09 3.55£0.05  4.26 £0.08 28.65 3743 (REW{H S, 2010)
Cynoglossus semilaevis
5 B f ~
P32 8 . 8.64 12.89 4.56 5.17 31.26 38.23  (FIEAEE, 2006)
Verasper variegates

E§ fi N g A
RS 7.79 10.94 3.86 5.46 28.05 35.68  (Lim4L4F, 2003)
Lateolabrax sp.
Pty 8.87+0.70 13.77£1.33  4.55+0.52  5.60+0.52 32.80+3.07 39.74  (FEFI%, 2010)

Liza haematocheila

R4 REBNAELRLFRERARTEN

Tab.4 Evaluation of the composition of essential amino acids in the muscle proteins of 4. fimbria (mg/g)

Wb B RrrEAR AR AR WER+« EEAR BEAR HiEm MAR+AN ueE
EAA Ile Leu Lys Cys+Met Thr Val &R Tyr+Phe Total contents

M55 Anoplopoma fimbria 43.98 69.89  80.66 11.5 3741 46.53 63.87 353.84
FAO #2, FAO mode 40 70 55 35 40 50 60 350

BAIEMRAT T AAS 109.95 99.84 146.66 32.86 93.53  93.06 106.45 —
X475 75 11 /it Egg protein 49 66 66 47 45 54 86 413

b4y CS 89.76 105.89 122.21 24.47 83.13  86.17 74.27 —
DTSRG R EAAL — — — — — — — 76.35
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23 EEIBRERSEE

s A, B NLA T EZ 18 Fhig
M2, RRMiFRANEES, HhaFE 4 PR RAR R (5
BEMG R B 1) 23.81%), 4 B AR RN I IR (5 B 15
iR Y 45.29%), DL I 8 FhZ AL i 15 R (15 I
R S 21.02%), HABASH G IR 2 Fh (5 B 5 R
B 0.53%)

W R, o REE R N C12-Cl6 [ FIAg
U7 TR 2 5 A i 97 A R T R 14) P g T 38 000 1AL 5 9
) 95 S (|53 55, 2010), 1T BAAS 1 FIIG B R EL A
151311 N o (1 [ 2 (N N e S e e v N v
ZAE A GR A SE,2005), Z AN FIEE I R AS (A B
WAREIMAR . BRI . BT . BUae R e IR AR A
FRVEF, 30 RE W25 BRI O LA 1 K R (WU e i 5
2001), DA a2 i s o o 2 B IO B B R 1 A A
FIRE . B2 0 L IR AN VR RIIR I TR 5 1 A0 g 7 18 1) L A
(UFA/SFA) R 2.81, (= FRZEH(1.49). FHF(1.11),
W E B 17)CRB T AE, 2010), DL R BE R 8E(1.68)
(Fmer4s, 2006) . HEFEE(1.20) (ERLLE, 2003).
S A BE 10 (Epinephelus  coioides)(1.54) (1 K b %%,

2008), VLEA#EE AL I B A .

®5 REENAPEMHEBREARRDE
Tab.5 Composition and contents of fatty acids in the
muscles of 4. fimbria (dry weight, %)

il g Jig Ui B8 T
Fatty acid Content Fatty acid Content
C14:0 2.57+0.11 | C20:2w6 0.42+0.04
Cl16:0 17.86+0.23 | C20:306 0.26+0.03
Cle6:1 6.47+0.13 | C20:4 1.04+0.11
Cl16:204 0.21+0.02 | C20:503EPA 4.68+0.32
Cl16:403 0.32+0.01 | C22:1 1.79+0.09
C18:0 3.26+0.12 | C22:6w3DHA 4.69+0.12
C18:1 36.84+1.20 | SFA 23.81+0.76
C18:2 8.16+£0.13 | MUFA 45.29+1.21
C18:3 1.14+£0.05 | PUFA 21.02+0.56
Cl18:403 0.63+0.02 | EPA+DHA 9.37+0.32
C20:0 0.12+0.01 | UFA/SFA 2.81
C20:107 0.19+0.01

24 HEESSE
M 6 nHl, MIEAILNSTAEFEER Va. Ve,

Via. Vs il Vpgo Va XFAMBIEHEZE, 6= mfoik
AREE . ERE . BN RE AR R TR
AN E EIALAAE, 2013), 1E 4 Fh Ve, Ve &5 i f
R, HUOE Viso Ve IR P S50l 1 B0 57
Z 5 2RI R, o R SR A A SR
FYIRR, MPHEAE RIK, ZEMEMAERERS
—ENE(ZE, 1999)

#*6 REBNAPHELEZREE
Tab.6 Contents of vitamins in the muscles of
A. fimbria (dry weight, mg/kg)

V \% \% V
Vitamins Bl B3 B6 B2
PoE=N
L 0.1240.04  1.09£0.12 29.08+£0.98 72.64+1.32 0.33+0.08
Content

25 EERWERTZRSE

R 7 WAL, ERRSANIAEEITTRD K B
e, S (Ca:P) Ry 1:22.93, SHILN R &4 -
WP, PRI A EEN ICEZ —, £S54Y
R A K AR E  Be R AN S5y H A EEEM .
TEE TR Zn W& R, Zn & —F AR
It ER, S5EAR. ZRNEG SR, 7ERE
MNEMAKEE « GEFBEIER A ThEE . e AR
BT, . PO RS EA EEEM(TYI S5,
2009); ILAh Se By &, 1A% 0.64 mg/100 g, Se
FERSSRALIARIY e 7 . BodE | B b & 55 T A
—EMEHCEE RS, 1996), fEiRiE, #afAanl ik
94 %, JRf i K A Z —(Munk, 2001), A]fg
S5HAW P SHEPEER Zn, Se MR ILE S EK
[P
3 45iE
PR LR TR IR B, TR AR
M FERR Y AT S FAO/WHO FBUAB R R, , 2 5%
() 32 /5 AR AR B IE 3 K, HLRE R A iR
5 B = T B ar IR E A6 K SR R
PRI R i £ UL PR R IR 1 2L i s g 4 -y ELXUBR
R, #as LA BRI & ma i, R A AE i R
S5 NG TR 4 AR (UFA/SEA) W =, BRI ILIA I
D B e e o BR AR LR A W A i R T

R7T REENAPEERNELZIE
Tab.7 Contents of major and trace elements in the muscles of 4. fimbria (dry weight, mg/100 g)

JCZ Elements K P Na Mg Ca Zn Fe Cu Se Mn Ca/P
= 9230 4765 1846 61450 207.50 13.59  9.25 0.75 0.64 0.28
v Content 0'hs 13834 42141 4719  +4.87 4112 4056  +0.04  +0.02 <001 /2293
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The Analysis and Evaluation of the Nutritive Composition of the
Muscles of Sablefish (Anoplopoma fimbria)

LIU Changlin', CHEN Siqing'", WANG Youting®, QIN Bo', YAN Jingping',
ZHAO Fazhen', LIU Siwei', LIU Chunsheng'

(1. Key Laboratory of Sustainable Development of Marine Fisheries, Ministry of Agriculture; Yellow Sea Fisheries Research
Institute, Chinese Academy of Fishery Sciences, Qingdao 266071; 2. Yantai Haiyi Seeds Co., Ltd, Yantai 265619)

Abstract Sablefish (Anoplopoma fimbria) has been studied for years but was only recently
acknowledged as a new marine aquaculture species. To better understand the nutritive composition of its
muscles, we measured and analyzed the general nutrients, amino acids, fatty acids, major and trace
elements as well as vitamins, using biochemical methods. The results showed that the percentages of the
moisture, crude proteins, crude fat, crude ash and total carbohydrate in the fish muscles were 69.92%,
16.48%, 10.64%, 1.69% and 1.27% respectively. In dry samples, the total amino acids (TAA) accounted
for 43.81%, the ratio of total essential amino acids to total amino acids (WEAA/WTAA) was 40.68%, and
the ratio of total essential amino acids to total nonessential amino acids (WEAA/WNEAA) was 81.74%.
The constitutional rate of the essential amino acids met the standards of Food and Agriculture
Organization of the United Nations /World Health Organization (FAO/WHO). The ratio of branched-chain
amino acid amount to aromatic amino acid amount (BCAA/AAA) was 2.51, which was close to the normal
value in humans. The level of flavor amino acids (FAA) was 16.94% and accounted for 38.67% of the
total amino acids, which was higher than that in the main mariculture species in the north of China.
According to the amino acid score (44S) and chemical score (CS), the first limiting amino acid in the
muscles was Cystine plus Methionine with an essential amino acid index (EAAI) of 76.35, implying that A.
fimbria had relatively balanced amino acid composition. The ratio of unsaturated fatty acids to saturated
fatty acids was 2.81, indicating a high fat quality of the muscles. Our results also suggested that the
muscles of 4. fimbria were rich in major and trace elements such as P and Zn, and vitamins such as Va,
Vgeand Vs, In conclusion, A. fimbria may be enriched with flavor amino acids, unsaturated fatty acids,
major and trace elements and vitamins, therefore it could be a valuable aquaculture species due to the
nutritional advantage.
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