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REARRBAEFS RERBRSITIENR

apgipm R B X F om M
T x° ZE#KY AR
(1. PR T A =GO 155 MV R2E S R R 5600 M V24

SAm iRt E HE 266071; 2. BIEEVERFEMER B 201306;
3. BRI EMARAT MWE 2640005 4. HHHFMNESARAT FE  266000)

FEE LUK Z & (Scophthatmus maximus) i # % 4 £, KA A T &3, EH . MEH. B
W, B e RERERRD . REEEEE. AR5 BHRA R FEEE, AH#HTTEFXR
WEIFH, KRBT AEHETMERSRMEREEASE, ARERLF, FTRBANEES S
EREER, A PEERE K729.04%, MELEERKN12.99%, SHEBALANAZRANEL
F(P<0.01), &I, WM. MEHf BRI HE S E S H H18.76%. 18.96%. 17.91%7F118.39%;
MG & ERBIR1T4T%, BB LR S H27H, 5 B2 Eik318.09 mg/g, % A0 fg il B
iy 4B o H b3 AL H3.90~6.76 1, HF Tk B 4 B & 5 (107.26 mg/g), Ik 7 DHA(64.39 mg/g)fn
EPA(26.61 mg/g); # % k)8 & (14 B1£224.69 mglg, B %5 T HAH(P<0.01), 14 & ik
FEANFER. WA P AR 18 &8, 3. BEH. MK, RHAELFE —RFERD
BRI HMet+Cys, T & FFH —REMEALR A Trp; 74, KEFlhE F2H, HRpELHT
A FE 4 i FAFAO/WHOS A M XA v ; B Ul dT, K IR AL A 69 #8 JE | wi v
e B 2w T H A AL(P<0.05), HREfE,

KA KEH; FRBA; By MM, &5 F0

FES RS TS254.1 XEMARIRE A XEHS  2095-9869(2019)06-0186-10

K 3% B (Scophthatmus maximus) , 3% 3C % K ot ZAE R EE M), PLE R R FE b i i
Turbot, 7EH [EBEIF RN LM, MFRRKIHH fa, MIFRFEA T Rl 2 —, SRR A AR | 1L
TRV R MK R, EEE R ERE IRP I SO S M X, IF VLN . WL AR A R
s, HAELESMERGMMBP R, RET RGO EMEEERSE, 2008), 2017 435K F 645
1992 4F g R N BE [ 5| 1 RZE6F, FR7E I AR IR T, FA M RA ] 10.62 T7 t (R AR1REE, 2018).,
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KEEGHEEPR EA NS EE A, HRE
RGP AR P2 A —, LU BT N
Toh 3, A TR, &7 R R (|
gz . g Wi K mEgS), BHETX LR Y F
SR A = ARy, 1 A H A (A 7 R N 1
TR, FEOCGEEE R EBERNEA R,
BRI . A A SCHIF 9% 32 B4R P 78 FR B R B (B R
2% 2013; Ham et al, 2003). 37454 W} [A) (£ % H 45,
2012). 1HkH(Altundag et al, 2014; fCfE1E%, 2015;
Zhang et al, 2013) DL K 52 J5 Ak B (2= 0%, 2016;
BRI AR, 2014) 558 R R RS2 B B — i BT A S ], %
FEAS[R) BB A LA A 8 55 i B R 1 R oAb, Rt
¥ S KA DOR e H 00 NE <3 1 N i B Y VA = g =R ST
BT ATIR ARG o FE43 T it R 2 08 33 R il R AN
AT DA 2 35 S35 2 e mh Bkt oA R T AR 4
HA A AT RS N T, JF & i 5L AR {6 /Y R 5 7
at, B A BIIAE, fR R KGR G Pl R A . AR
SO REZZBEAR R TR . WS . Wl .
BB R IR R ) IR L IR R T R GRS, DU
R RGEEE S EIN T L) KSR N T3 Rl Sy -

1 MREFE
11 #HRE5{XEE

W RZEEE, AT J(1.0£0.2) kg/s, WTHD
LR IR A Sk M

NaOH. K,SO,. H;BO;, Wbz, Wl L.
AU | Tris. KCI (Zr#r4l), 254 k2250 4 R
oy TR E R IR G bR E A L R bR E A
3SHINE T R IR A AR vE AL . AR LB R R B, 35
Sigma’Zy H] .

DHG-9140A g #1E 5 o XU T2 48 . SXL-1008F2
BRI R SR A A R F s HH-4%L
R R A, BN E AR AR A FRAF] ; JK9830 1 3
FLICE 2L, Prraks Bl I A A IR A F] 5 UV1102
AN BT, iR LR AR A PR A ]
ThermoFisher Tracel1310 ISQAH 21 o i e FH X .
ThermoFisher U30003& AH (34, & FEIFEBR K HE R}
HAFL

12 KBHE

121 K ESPH ST 422 A 3 R 22 0 I A S5
X, EWIEETETE, I RZE6E M E 54
B Mk BRI E, Kagmibar T, £E

P A P A A8 Bz Sy SR T RITT , R A Bz A8 18R e, S
Proopz LB BOWER , SRS HZIRIE 1 e T o038, O
b MEES . AR RS MR AR

1 Skirt

FBER Tail
TR Chest

¥ Skirt
#B3h Skirt

BB Tail

JiloJiagil Ches::‘“x
¥ Skirt
K1 EEEES 7R 1A

Fig.1 Segmentation of turbot

122 AABHRBRHSGME  KOMNES BER
B2 Ak ME GB 5009.3-2016, BT HEA
fROI E 2 IR GB 5009.5-2016, YL E A E; BLIENIHY
M2 B8 GB 5009.6-2016, K KM E; Kol E
28 GB 5009.4-2016, 550°C Dyl benk; RE4IkE
it 3 A AT

123 BKRERZEGAEHNE S GB/T 9695.23-
2008 WE £ A AR I R 1 e, ORI AR Y
TN PRI E R Y 3l DL 7.25(Goll et al, 1963), %
HRESRAN 3 AT

1.2.4 FaeymE S MBI % (2013) 8 )7 ik 1
TEBM . BRERIR 2 ecmx2 ecmx1 cm LA, 20 BIXT
TES . IS . MR R AR AT EALIE , AR
6 1~ FA7 s

125 &AL meynE S8 GB 5009.124-2016 H1(1)
ERFR K i 1 I 5 B (0 R AN 17 PR . fE A
PESAE T RIS 2 YOk ST I 2 245 SR 10 BRS04
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0 R A A2 < AREGE 0 A T 10 ml K fRas o,
S 1.5 ml 5 mol/L i) LiOH, B A B4/ /<, 75
T, 110°CK#E 16 ho BUERHG, H 6 mol/L £hfiR
AT, EAZE 50 ml, it 0.22 um G FALKE
T, 76 B VRS T ARAS A 2 U S I R 2 SR A AR
FIE

O % % G3%H . Cis(4.6 mmx250.0 mm,

5 um); WA FEE : ZR- 4R HNSE vh I (pH
4.00+0.05)=10 : 90; i 1.0 mI/min; FEEERE: 10 pl;
K. 32°C5 AMEIEE . 280 nm.
1.2.6 fefrEaegml 2 43 lH 80 mg A T 15 ml &
O, A 2 ml 5%ER R AW, 3 ml A4 H B
WOATALE 12 DRLK 100 wl + JUkEm2 B S AR, 85°Ck
W1h, PHEZEMEE, A 1 ml ECkE, 7% 2 min,
EREZEEC ] he B RIS 100 pl, FIECAEESRF 1 ml,
i 0.45 pm JEMES AU, 78 E A A T IR
2 YRS S 2 SR A R AR M

st ARER . TG-5MS(30.00 mx0.25 mmx
0.25 um); FHEFEF: 80°CHEHF 1 min, LA 10°C/min
B THR E 200°C, 4kZELL 5°C/min (3R THE E
250°C , feJ LA 2°C/min W% T2 270°C , f-4F 3 min;
HAEIREL: 290°C; A : 1.2 mUmin; A3
HERE, TFIRIE] 1 ming #EREARFL. 1 ul,

JRE S B TR E . 280°C; fEELIRE .
280°C ; VAR AEIR B[]+ 5 min 4478 : 30~400 amu;
BFJE. EIJH 70 eV,

127 EaREHRMLEN  BIE FAO/WHO #il
1) 2 35 TR D 4 s v R 2R v I 51 I B o o B 7 3
5 i AR 5T BT B B ER 1 AY a 3 R AR X
(GEI 455, 2014, X545 2018), B A K (2)~(4)
B R IR IE/> (Amino acid score, AAS). fL#1E4)
(Chemical score, CS)Hl2h 75 2 % R #8 %X (Essential

amino acid index, EAAI),

I 1 R IR 1 i (mg / gN)

= 2
FAO/ WHO T /3 i N JE R & & (mg / gN) )
IR AR & B (mg / gN) 3)

~ XSEE MR TR A AR & B (mg / gN)

Al/n
IOOaXIOObXIOOCXle(.)OJJ @
be je

fE 4 a. by ocj R
; ae. be, ce'rje M4

o

EAAI:[

ac CcC

AR @ T n KT

B R 1R 10 5 R

T 28 11 0 T R
IR

% HISPSS 18.0Forigin 8. 5% 4% AR S5 143t
FEE, Bl 2 Bk U7 223 BT (One-way ANOVA)
AT R ZEMEHT, P>0.05S hEFHEARE, P<0.05K
LRVERZE, P<0.0lN2ZERMEN B2,

2 ZER51HE

21 XEHARIAHERERHS

R 10T, R EE 64 EB A B o AR 19 53.76%,
Ho B AT o5 o e i 0 16.95%, SR TG MR M S
Rz . W MR RS, 4 14.84% . 9.62% .
6.26% . 3.43%H12.66%. MEIHILTTLIFH, K3E
BEAS )R () BEAC B TR o B i AN TR, ARG, 15
BB R L R R A A e AT, I AR AN
£ 7 5 HA R B A 22 B . WKL ER i T, R
M, H29.14%, SRIGHRICMIE(18.96%)
BH(18.76%) . FBHR(18.39%) . M (17.91%) ks
1(12.99%) . il WHRE I & R 17.47%, BT
HABFRAL(P<0.01), A HAFRA 193.38~14.215%, X j&
KEEOEAR T BRI, DR EEREA .
NG 5 & B m, H5.17%, i T fa (Lophius
litulon) K2(0.37%) (M IMik&E, 2007) . ZEH 1 (Rachycentron

/EL
/E‘\
/E\

il

Y

13

F1 KREULEBMASEKELLGIFMBEREFH S (LE, %)

Tab.1 Proportion in body weight and essential nutrients of different parts of turbot (Wet weight, %)
i i R K HLBE S HLE T s
Part Proporthn in body Moisture Fat Protein Ash
weight

% Dorsum 16.95+0.42 78.28+0.10¢ 1.24+0.08° 18.76+0.21¢ 1.29+0.03¢
55 Abdomen 14.84+0.28 77.43+0.21° 1.88+0.10° 18.96+0.10¢ 1.2840.02¢
M Chest 3.43+0.27 77.25+0.18° 2.74+0.14¢ 17.91+0.25° 1.26+0.02¢
R Tail 2.66+0.24 78.49+0.13¢ 1.23+0.06° 18.39+0.11¢ 1.27+0.01¢
i Skirt 6.26+0.31 69.26+0.50° 17.4740.15° 12.9940.34° 0.88+0.01°
f1 f7 Skin 9.62+0.32 66.27+0.34° 5.17+0.23¢ 29.04+0.72° 0.78+0.012

e FATESE LARAS RIS ST R R R B2 7 (P<0.05), TIH

Note: The different superscript letters in the same line indicate significant difference (P<0.05), the same as below
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canadum) £ (1.57%) (4 # &1 4, 2010) f1 & 4E fa
(Oreochromis) [z (1.56%) (M-/INHESE, 2008), FEE KA
REEOE TRk, T RERZ R AT
FEFNTHIL A M (R AR5, 2015; Wu et al, 2015),
XFFKA R, BRI S it i m, N78.49%, H
UWOHTEH(78.28%), (H #2548 B 3&(P>0.05), i
RN B B K A IR, A R 69.26% Fi
66.27%, BR1h17(0.78%) I 11(0.88%)4h, HiAth45H
DK Ay 2 B 22 MR B3 (P>0.05), & EAE1.26%~
1.29%2 8], BFFE45 RN, KREZEEAS[EFRAL A FEA
BRI AFTE—E W25, Haih sk 50K
)22 S o B, AT Sy A B TR R AR A — e Y
5%,

22 KREFARBLHREERSE

J S AR R A AR N — Rl B A AR T, LRSS
AR F LA ML , BA RBP4 TR
P& e AL B g5 Ty LA KT B o0 I 7 % o A A 3 T A%
(EBERAE, 2013) MER2HATLIA H, KEE0Ff0 R I
JFEA SRR, N224.69 mg/g, HSHEASTEK
77.37%, T K B4 A (Oncor hynchus keta) (214.2 mg/g)

230
~ 225+
'm0 220
o0 215

m|

R

Contents of collagen/(:
=

0

o°‘§ s &o@ @04?@ <§>¢°$ 2%?&
"\

Sl Y e

Bl 2 REESEA AL Y I i

Fig.2 Contents of collagen in different parts of turbot

(FEBEAREE, 2015). 2211 mg/g) (M/ME%E, 2007).
A £11(200.9 mg/g) M % JE£1(206.5 mg/g) (B a1 %,
2010), 5ififkii(Ctenopharyngodon idellus) (229.9 mg/g)
RUFBHESE, 2012)F14:H £ Thunnus thynnus)(226.4 mg/g)
(Bt 2155, 2010)HHG, AT LK SE 6T j7 v i J 2 1
TR, TR R A R, SRJE AR
PO REER . MEER . F5EB . MR, S mar il
7.92. 634, 5.78. 5.34 Fl 4.44 mg/g, I A&
HER T REER ThREE KL, 4iar LU &
K2R, Sato ZF(1986)FFT R, IR 26 A X LA
S5k . SREE DL R0 2808 3 A T TH A EEAE

2.3 KEEAREERALAN A B Bt

JSTAE e S WA il AR BE | s DA R RE R, R
Vi RN A S WIS = N e R T TR
TPA(Texture profile analysis)il i ##LA H 15 IH # iz
By, KK I 7 i S Y — R B TR R
2% 2 AAT, M s S UL DA P s 8 | LR R e
[ i N A D == i O 1 =3 1 R Y0 T =
H R BRI S 5 R AT AR A B i AR DG | A
BEREA, SRR ) 1A, L 1RSS4 (Monaco et al,
2008; MBI AE, 2013; SCFAE, 2015), 7 LM s AL
PR A 1 R A T30S JUL PR 1) el R MEL IR v T R A
AR, SRR ERILP B sk v T AR A, R
R L, NRE LR, WL 4EE A AR5
A ARG, MRS & A s & A RTLER
F DL VLS B AR b i s R R R, AR
SR (BEERAE, 2016), MR 2 kv LA, £
P AL [] PR 2R 2 S AN B 3 (P>0.05) .

2.4 KEHAR[EEBALH S EERH MK

BRI EE TR FEE Y, HE RS SR
(8 2 i 2 IR 21 S 0 75 2 B IR 1 1 BT T E Y
(Usydus et al, 2008). 3 3 A%, KIZHFLAHAL
AR P —5, It 18 PR, U35 8 Pl
M 10 FPAELT ZEERR, HARRIEA 25 R

R 2 KRESIARFABLALA R RAGEE

Tab.2 Texture characteristics of muscle in different parts of turbot

F845 Index HH Dorsum

& Abdomen

fifg 23 Chest BB Tail

fifi ¥ Hardness(g) 4795.25+108.19°
PHIEM: Chewiness(g)
WM Cohesiveness

#iPE Elasticity

470.12+8.66°
0.728+0.011%
0.828+0.013%

4807.85+107.59°
496.76+16.89°
0.731+0.008"
0.853+0.006°

5293.15+207.26° 4396.92+227.79°

536.14+13.56¢ 443.32+13.92%
0.738+0.009* 0.729+0.012°

0.925+0.009¢ 0.887+0.015¢
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2 )R 540 %

®x3 AEHARBEMLAEEREM(TH, g/100 g)
Tab.3 Amino acid composition in different parts of turbot (Dry weight, g/100 g)

ZFRE Amino acid H# Dorsum JE#S Abdomen MifEF Chest  EHS Tail il Skirt ffi iz Skin
AR Lys 7.05 7.46 6.89 7.23 4.26 3.26
H N R Phe” 3.20 2.89 2.96 3.06 1.66 1.63
E R R Met” 2.27 2.24 2.26 2.18 1.60 1.54
FEIR Thr' 3.47 3.63 3.15 3.18 1.88 2.08
FILER e 4.13 4.68 4.19 4.48 221 1.39
FE B Leu” 6.72 6.83 6.27 6.28 4.03 2.70
AR Val” 3.72 3.56 3.68 3.74 2.20 2.05
IR Trp” 0.92 1.03 0.94 0.87 0.62 0.21
KA R Asp” 8.46 9.46 8.61 9.01 6.36 4.45
HER Glu® 11.87 11.76 11.61 12.22 8.62 6.61
LR R Cys 1.38 1.17 1.39 1.32 0.66 1.13
22 R Ser 3.65 3.19 3.60 3.26 2.28 2.99
H& R Gly® 2.89 3.28 2.90 2.99 1.96 10.50
AR His 0.40 0.47 0.41 0.41 0.28 1.19
AR Arg 4.84 4.61 4.87 4.59 2.46 4.71
AR Ala® 4.54 4.56 4.50 4.61 3.45 5.93
[ & B2 Pro 3.35 3.18 3.53 3.71 1.98 5.28
B4 &R Tyr 2.99 2.41 2.94 2.58 1.80 1.10
EAA 31.48 32.32 30.34 31.02 18.46 14.85
NEAA 4437 44.09 44 .36 44.70 29.85 43.88
DAA 27.76 29.06 27.62 28.83 20.39 27.48
TAA 75.85 76.41 74.70 75.72 48.31 58.73
EAA/TAA(%) 41.50 42.30 40.62 40.97 38.21 25.29
EAA/NEAA(%) 70.95 73.30 68.39 69.40 61.84 33.85

s PRI EIERR; A NEREILRR; EAA AT
éﬁ TAA JE IR L

SIR A, DAA MEERE R

it NEAA HAENT IR

Note: *: Essential amino acids; A : Delicious amino acids; EAA: Total essential amino acids; DAA: Total delicious amino
acids; NEAA: Total non-essential amino acids; TAA: Total amino acids

BRI & EAPAE— € 22 5 o FLrh s & L AR | g Jrs 3
BTN I3 A Z R o e de i, O R A 2R
MR ; P &R & s, HIR A2
B AR BT BRI, T S5 2R HE
Y r)& (R, 2013); M2 R 2 AFLH A —FR
Ml R, Wl AR EIR T (RS,
2014), TEAY) s PR U 2 o — PR PR 2 B R . K
S BF L PR rhos 2R 1 s L PRI T R ZE B AT LA
AR R AL .

Vs 2R FERE T HER . AR N
IR R A Z IR AT IR B e W (I R A 2
FIRAN , HARTRAL H e bR 2B R 7 i e I H AR
M, MAERAERINTS, BHYSERS
(29.06 g/100 g), ARG A EEH(28.83 /100 g). 7§
#B(27.76>g/100 g) . M HE - (27.62>g/100 g) . )}

(27.48 g/100 g)FI#E171(20.39 /100 g), FHIRZE6EE
PRI oSS . NS EEIRORF , N AA 2
FE TR T 1 1) (AR M 38> 3508 > 2 350 > i fs 38> £ Bz
S, INT76.41, 75.85. 75.72. 74.70. 58.73F
48.31 /100 g, KEZEFA0 iz b T5 A EL IR 5 A H R
B A ]25.29% , WA B IR 5 3E W s LR 19 e Al
4133.85% 5 HAMEBAL 75 28 FE R 5 2 FE R S it 1) Lb
B H38.21%~42.3%, Whii AIEMR5E LT FILR M
FUfE }61.84%~73.3%, HR4EFAO/WHORY)BEAEAFH L
JROE B E H O EAA/TAA B 40% A& 4,
EAA/NEAATEG0%LA Lo o] WL RZEGEESER . EHS . i
Js L BB AR 20 A0 22 B IR ZH A A G B A BT A L
K, Wi T RE A IR T8 8 55241
PR AR A, AT DL B Tl & i A A, 2
fe LR A 1A
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KEZ P[RR Y b 5 B HE TR B i A3k 4 B,
KEEHPTFH . MG . M . R A A L T A 3
iR B A 2507~2834 mg/g N, Y975 T FAO/WHO Fpifi
(2250 mg/g N), {HAR T XS & FFRHE(3096 mg/g N),
T Bz o As = FE IR B B (1240 mg/g N), KT
FAO/WHO HRfE MG bR, K 5l LA,
PL CS MARiESEATIERING, 538, MEEB . MR
1) — B A R AN R — PR L RR AT ], 435N
Met+Cys Fll Val; & Flfa Bz 19 56 — BR il 2 3L 12 57 51
i Met+Cys Fl Trp, T1fii 25 KR il 2 FE /R 43 54 Trp
le, DA AAS FFRUESEATIEHINT, £ 57 (55— BR il 2
FEFRN Trp, 55 ZBRHIZIERR N e, 1 HAFRALE
— BRI FEBR A Met+Cys, 55 — BRI & FE/R A4 Val.
EAAI 7] LSRR &Y b 5 2 SR 40 55 b v 2 11 oL
FI AR B (Adeyeye, 2012), REZ6HEHE 1 EAAT N
85.22, SARUES F BT M AHIT, SR JE MR I R
(81.78). ME¥H(79.77). J&#B(76.38)FiF#(76.24), T

i 2 1 EAAL 841, {0 K 35.66, SHRifEmR 0 22 A48
Ko MNEEERR A EEPEMY, BRI, KEEEEH AR
LT ERR S REEE, BRMEER.

2.5 KZEEA[E)EBAL KBS RS BR 4B X

MFR 6 HaT LAy, REE6TAR T IR Wi R Fh 28 ey
Fuw, LRI 27 FEIR; MR, S
20 ARG ; B ERE D, AR 13 AP
G v 2% 67 4G DU 1S 760 AN T R (Saturated fatty acid,
SFA)4~12 Fft, &N 9.64~59 mg/g; BAAIEAINE I
2 (Monounsaturated fatty acid, MUPA)4~7 Ff, &N
4.84~46.84 mg/g; ZAUAENIR (Polyunsaturated
fatty acid, PUFA)5~8 ', &0 31.28~212.25 mg/g.
SRR DT RR T 7, 4 iy >0 Bz > il Js 38> i 3> ¥ >
FEHB, b i i AR R D R Y AR R, K
bR TR o B 2 RN U R R R
46.84 mg/g, RIGMKK M E(33.1 mg/g). il

F4 REHIAEHULFTEEHRSE(me/gN)
Tab.4 Contents of essential amino acids in different parts of turbot (mg/g N)

IR B i B i B8 B il L owno HEEA
Amino acid Dorsum  Abdomen Chest Tail Skirt Skirt Egg protein
IR IR Thr 251 270 258 258 278 151 250 292
R IR Val 269 265 292 269 297 149 310 441
AR+ E R Met+Cys 177 179 195 187 146 194 220 386
e AR e 299 348 333 322 327 101 250 331
SR Leu 486 508 498 488 552 196 440 534
KRR+ E IR Phe+Tyr 448 394 468 406 512 198 380 565
WAL Lys 510 555 547 520 630 237 340 441
B2 MR Trp 67 77 75 63 92 15 60 106
1T Total 2507 2597 2665 2512 2834 1240 2250 3096
%5 AEHLEIMBUIERITSMLEITS
Tab.5 AAS and CS in different parts of turbot
L ¥ Dorsum B Abdomen  JfE#R Chest B Tail ¥ Skirt i j7 Skin
Amino acid CS ASS CS  ASS CS  ASS CS  ASS CS  ASS CS  ASS
IR Thr 086 1.00 092 108 0.8 1.03 08 1.03 095 1.1 052  0.60
M Val 061 087 060 085 0.66 094 061 0.87 067 096 034  0.48
ﬁiﬁgfﬂﬁﬁﬁ 046 081 046 082 050 088 048 0.85 038 067 0.50  0.88
5L R e 090 120 105 139 1.00 133 097 129 099 131 031 040
2R Leu 0.91 111 095 115 093 113 091 1.11 1.03 125 037 045
ﬁii%%%ﬁ@? 079 1.18 070 1.04 083 123 072 1.07 091 135 035 0.52
AR Lys 1.16 150 126 1.63 124 1.6l 1.18 1.53 143 185 054  0.70
B Trp 063 1.11 072 128 070 124 059 1.04 087 153  0.14 025
BRI 5654 79.77 81.78 76.38 85.22 35.66

EAAI
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#* 6 XEAEIBAIHELEM(TE, mg/g)
Tab.6 Fatty acid composition in different parts of turbot (Dry weight, mg/g)

JIg i R i JE R i f 3 R il i
Fatty acid Dorsum Abdomen Chest Tail Skirt Skin
HHERR C12:0 - - - - 0.16 -
T =%l C13:0 - - - - 0.13 -
A G RERR C14:0 0.42 1.30 1.87 0.56 3.62 5.63
+ HBERR C15:0 - 0.16 0.39 - 131 0.69
FEHEER C16:0 7.18 10.28 15.62 6.87 44.72 21.14
+-EHif C17:0 0.12 0.25 0.56 0.15 1.88 0.42
i R C18:0 2.32 2.30 3.26 2.06 3.99 3.08
AR C20:0 - 0.14 0.23 — 1.14 0.24
——Wig C21:0 - - - - 0.19 -
L &R C22:0 - - - - 0.80 -
Z =iz C23:0 - - - - 0.25 -
Z g C24:0 - - - - 0.81 -
LSFA 10.05 14.42 21.93 9.64 59.00 31.21
N G RE MR Cl4:1 - - - - 0.27 0.12
FEtIMER C16:1 0.69 1.89 1.89 0.93 10.40 10.44
+-EkEE C17:1 - 0.12 0.15 - 0.94 -
MR C18:1 3.52 8.08 8.06 4.25 19.53 17.40
Z s C20:1 0.44 1.08 1.76 0.61 5.44 3.23
IFiR C22:1 0.18 0.76 0.86 0.31 8.28 0.96
2R C24:1 - 0.23 0.23 - 1.97 0.96
TMUFA 4.84 12.15 12.95 6.11 46.84 33.10
¥ iHER C18:2n6 7.71 16.69 18.31 8.96 107.26 3.65
TV RRTR C18:3n6 - - 0.12 - 0.69 1.92
Z R MR C20:2n6 0.49 1.24 1.88 0.64 7.79 0.62
JIi-11,14,17-=+f% = J & C20:3n3 - - 0.19 - 0.63 0.57
JI5E-8,11,14- i =} R C20:3n6 - 0.23 0.24 0.10 2.11 -
A6 VO ER C20:4n6 0.82 1.01 1.19 0.80 2.76 0.79
“BRIMER C20:5n3 425 6.41 8.00 439 26.61 8.42
T RS KRR C22:6n3 18.00 21.14 24.45 16.65 64.39 31.72
YPUFA 31.28 46.72 54.38 31.54 212.25 47.69
*n-3PUFA 22.26 27.55 32.64 21.04 91.63 40.71
n-6PUFA 9.02 19.17 21.74 10.50 120.62 6.97
YPUFA/ISFA 3.11 3.24 2.48 3.27 3.60 1.53
2n-6PUFA/Sn-3PUFA 0.41 0.70 0.67 0.50 1.32 0.17

W MR SSFAREAEMIEIER; IMUFAR SR AIEI R ; SPUFAN B AWAIIRNER ; =n-3PUFA N

Bn-3Z ANEFIENT R ; Sn-6PUFA K Mn-622 AN FHS I IR

Note: — Not detected; ESFA: Total saturated fatty acid; XMUFA: Total monounsaturated fatty acid; XPUFA: Total
polyunsaturated fatty acids; £n-3PUFA: Total n-3 polyunsaturated fatty acid; ¥n-6PUFA: Total n-6 polyunsaturated fatty acid

(12.95 mg/g). HE¥#(12.15 mg/g). E#R(6.11 mg/g)Fl
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212.25 mg/g, A HALFAT AY93.90~6.784 , Hod W b iR
wMER, N107.26 mg/g, #RJ5 HDHA(64.39 mg/g)

FMIEPA(26.61 mg/g), Mty MEHE . Hi B A 3
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(FE %4, 2014); DHAFMIEPAE #5254 K &
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BTLHEARNIR, BAREIME . &S00, @ek
W& . YR AE | AR IS 0 & AR R AF 2 I
I fiE(Siriwadhana et al, 2012; Brenna et al, 2014),
KEZBF AR n-3 RGN Z AR iR (n-3 PUFA) T
i 421.04~91.63 mg/g, n-6ZR5 LM AE iR (n-6
PUFA)}46.97~120.62 mg/g, 5ih. MEHB. Mk .
FEFE MR A A JZ [ 2n-6 PUFA 5 5n-3PUFARY HLAE
S R0.41, 0.7, 067, 0.5, 1.32f10.17, (LT
L[ A TR A B K 4 FRR(4.0). 1 X PUFAS
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Analysis and Evaluation of Nutrition and Texture Quality in
Different Parts of Turbot (Scophthalmus maximus)

ZOU Zhaoyang'?, ZHAO Feng', WANG Zhi', OU Shuai'?,
WANG Hong’, LI Guodong®, ZHOU DeqingKD

(1. Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Laboratory of Marine Drugs
and Bioproducts Products, Pilot National Laboratory for Marine Science and Technology (Qingdao), Qingdao 266071,
2. College of Food Science and Technology, Shanghai Ocean University, Shanghai  201306;
3. Penglai Huiyang Food Co., Ltd, Yantai 264000; 4. Qingdao Yihexing Foods Co., Ltd., Qingdao 266000)

Abstract Turbot is internationally recognized as a high-value edible fish and has become one of the
important farmed fish in the northern coast of China; however, its nutritional quality still lacks
comprehensive evaluation, and its deep processing rate is too low. To provide fundamental data for the
segmentation processing of turbot, the nutritional components, content of collagen, amino acid, fatty acid,
and texture characteristics of different parts of turbot, including the dorsum, abdomen, chest, tail, skirt,
and skin, were determined. Meanwhile, the nutritional value was also evaluated. The results showed that
there were differences in crude protein content from different parts, among which crude protein content of
skin was the highest (29.04%) and that of skirt was the lowest (12.99%), both of which were significantly
different from that of the other parts (P<0.01): the crude protein content from the dorsum, abdomen, chest
and tail was 18.76%, 18.96%, 17.91%, and 18.39%, respectively. The maximum fat content in the skirt
was as high as 17.47%, containing the most types of fatty acids (27 kinds), and reached 318.09 mg/g;
Polyunsaturated fatty acid (PUFA) was 3.90 to 6.76 times as much as that of the other parts, among which
linoleic acid content was the highest (107.26 mg/g), followed by docosahexaenoic acid (DHA)
(64.39 mg/g) and eicosapentaenoic acid (EPA) (26.61 mg/g). The skin had the highest level of
224.69 mg/g in collagen (P<0.01), which could be used as a raw material to produce collagen. A total of
18 amino acids were detected in all parts of the turbot. The main limiting amino acids in the dorsum,
abdomen, chest, tail, and skirt were all methionine (Met) and cysteine (Cys), while the main limiting
amino acid in the skin was tryptophan (Trp). In addition, except for the skin, amino acid compositions in
other parts of the turbot were all in line with the ideal pattern described by FAO/WHO. Texture
characteristics analysis showed that hardness, chewiness, and elasticity of the abdomen were significantly
higher than those of the other parts (P<0.05), which had a better mouthfeel.
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