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1 AR 1 i 28 A5 A B AR a3 (R Wi
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B 3 kid. 4 ki A PRPE S 2 AN W2 (P>0.05) . PR 2 1 IR I AN A T
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Abstract

Feeding strategy was one of the most important factors in affecting the fish growth.
The feeding strategy of small size sturgeon had been studied by many scientists, the large
size sturgeon’s had been rarely studied. This study take 1 year old hybrid sturgeon (weight
1300 g) (Acipenser schrenckii &'x A. Baerii @) as the object. The paper was to study the
feeding frequency (0 time/d, 1 time/d, 2 times/d, 3 times/d, 4 times/d), feeding rate (0%,
40%, 60%, 80%, 100%) and starvation refeeding: (F60,S0), (F1,S1), (F3,S3), (F5,S5). In
order to reduce the feed cost and man power investment of hybrid sturgeon. The purpose
of this paper was to study the effects of feeding strategies on growth and meat quality of 1
year old hybrid sturgeon. The main results and conclusions are as follows:

1. Effect of different feeding frequency on growth and body composition of lyear old
hybrid sturgeon yearlings

In the experiment of feeding frequency, with the increase of feeding frequency, the
weight growth rate showed a trend of first increasing and then decreasing, the largest
growth rate was the feeding frequency of 3 times/d; The moisture of each group showed a
decline trend, the crude protein, crude fat, crude ash showed an upward trend, there was
no significant difference between all groups(P>0.05). In the experiment of feeding rate,
with the increase of the feeding rate, the weight growth rate showed a trend of first
increasing and then decreasing, the largest growth rate was the feeding rate of the 80%;
The moisture of each group showed a downward trend, crude protein, crude fat, crude ash
showed an upward trend, there was no significant difference between all groups (P>0.05).
During the starvation period, the growth rate of body weightin of the control group
(F60,S0) was the largest, while the other 3 groups had no significant difference in the rate
of weight gain(P>0.05); With the increase of starvation time, the muscle water showed an
upward trend, crude protein, crude fat showed a downward trend, there was no significant
difference between the groups (P>0.05). According to the growth index and body
composition changed, starting from the view of feed cost and manpower investment, we
suggested that the suitable feeding frequency was 2 times/d for the 1 year old hybrid
sturgeon(weigth 1300g) and the feed rate was 100%.
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2. Effect of different feeding strategies on digestive enzyme activity in liver of hybrid
sturgeon yearlings

With the feeding frequency increased, the hepatic lipase, amylase activity presented an
upward trend, the group of feeding 0, 1 time and other three groups enzyme activity had
significant difference (P< 0.05), there was no significant difference between 3 times/d and
4 times/d (P>0.05). The trend of enzyme activity was similar between the feeding rate and
the feeding frequency, there were a lot of differences between the 40%. 80% and 100% of
the lipase activity, and the difference was significant (P<0.05), the difference of 60% and
80%, 40%, 100% were not significant (P>0.05); There was a significant difference in the
activities of amylase in each group (P<0.05). During starvation refeeding experiment, the
lipase activity, amylase activity were significant differences between the control group
and the other three groups (P<0.05); There were significant differences between (F1,S1)
and (F3,S3), (F5,S5) (P< 0.05). The above results showed that with the increase of the
feeding rate, hepatic lipase and amylase inhybrid sturgeon showed a rising trend.

3. Effect of different feeding strategies on meat quality of hybrid sturgeon yearlings

In the experiment of feeding frequency, the muscle fiber diameter were bigger in the
group of 1 time/d and 4 times/d than other groups, there was no significant difference
between the two groups (P>0.05), the diameter in the group of 2 times/d was fine, was
0.068 mm; There were no significant differences in the area of muscle fiber (P>0.05); The
muscle fiber density of 2 times/d was the biggest, was 284.772 ind/mm?, the density in
the group of 1 times/d and 4 times/d were smaller, they were 182.136 ind/mm?, 176.096
ind/mm?; The storage loss rate of 3 times/d and 4 times/d were low; Total fatty acid and
total amino acid of 3 times/d were the highest. In the experiment of different feeding rates,
the feeding rate was 0%, the feeding rate was 60%, the feeding rate was 80%, the feeding
rate was 100%, the diameter of the above four groups were thicker, there was no
significant difference between the four groups (P>0.05). The diameter of muscle fiber
was the smallest in the 40% groups; The feeding rate was 0%, the feeding rate was 60%,
the feeding rate was 80%, the feeding rate was 100%, the area of muscle fiber of the
above four groups were larger, there was no significant difference between the four
groups (P>0.05). The muscle fiber area of the 40% groups was the smallest; The muscle
fiber density was the largest in the 40% groups, was 248.396 ind/mm?, the density of



AN [ PR SR X 1% 8 A 3 Ot A & X PEAAMIIE A )21 T A BRG0P JR R 2

muscle fibers in the 60% groups was the lowest, was 119.4 ind/mm?; In addition to
feeding rate of 60%, and the rest of muscle storage loss rate were lower; The feeding rate
of 40%, 60%, the muscle fatty acids and amino acid were higher. The experiment of
hunger in different periods refeeding, there were no significant differences between the
groups of muscle fiber diameter, area and density (P>0.05); In addition to the group of
(F5,S5), and the rest muscle storage loss rate were lower; The highest content of fatty
acids was the (F1,S1)group, followed by (F60,S0) group, the highest content of amino
acid was the (F60,S0) group, followed by (F1,S1) group. The above results suggest that
there was a certain impact to hybrid sturgeon yearlings meat by feeding strategy, the
feeding strategy also can affect on the total muscle fatty acid and the total amino acid of
hybrid sturgeon.

Key words: Hybrid sturgeon yearlings; feeding strategy; growth index;
digestive enzyme; muscle fiber; texture characteristics; nutritional components
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AW T JELATR H LA TR
Abbreviation English name Chinese name
TPA Texture Profile Analysis JRUHE 22 1175 B2
Asp Spartic acid REHIMR
Ser Serine 22 7R
Thr Threonine Pl
Glu Glutei acid BRI
Gly Glycine HRR
Ala Alanin WK
Cys Cysteine PR
Val Valine G IR
Met Methionine R
lle lleleucine TS RAIR
Leu Leucine SRR
Tyr Tyrosine M 2R
Phe Phenylaanine PN
His Histidine HAMR
Lys Lysine 2 1
Arg Arginine AR
EAA Essential Amino Acid W AHEIR
DAA Delicious Amino Acid i R 28 JE TR
TAA Total Amino Acid AR S
EPA Eicosapentaenoic Acid TR IETR
DHA Docosahexaenoic Acid B R/ YAV i
SFA Saturated Fatty Acid HIFI N TR
MUFA Mono-unsaturated Fatty Acid BRI AR 1 R
PUFA Poly-unsaturated Fatty Acid Z ANHLRIE 7 R
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H—F WHEA
1 856 BETSRIRR

1185 &aENT

i3t e PAF i I an i) — H (UG 1987), HAREE K, BBy EIERE, G5
ARIIR T 5 F) KRB E B (U ) KA S A 4] 1988). BIAF6T 12547 2
6 J&g 27 Fb, Hh BEATRRAEGJE R 17 NMFrh (e, EE 2003).
T NIRRT LR R W e e, i 1 [ AR W80 K ek, [T | 6
i1 1T I 75 3K UL A3 A0 A () g 9 JCILTRRI SR A, T o i £ 1) 5 SRk 1 H
. BRI, N TIRFE M RA A P B8 U5 DR R 37 55 SR 1807 )i (A 0@ A . H
T R 7 1 6 40 R 25 it G 57 (Acipenser schrenckii) P44 I 5 (Acipenser baerii).
i (Polyodom spathula). H 41 (Acipenser sinensis). i [ fid (Acipenser dobryanus).
& %' 17 i3 (Acipenser gueldenstaedtii) . JA [C 5 (Huso dauricus). /> 14 fif (Acipenser
ruthenus) . KX Y| & (Huso huso) . A J¢ 5 (Acipenser stellatus) . ] i (Acipenser
fulvescens)(Fh KV 2011) . F75H I A% A8 3 4 it [C 5 (A, schrenckii) () 5 & (Huso
dauricus)(3) A4AC 1) R AT A2 Bl (FH A5 SC3F 1999); it G (A, schrenckii)(3)5 PE1H
AV 6 (A, baerii)(Q) A% A 3k 14 (1) 2% & Fh . fal BR VG 2% s Ml B 67 (A
gueldenstaedtii)(3)x /MAHEF (A. ruthenus)(Q) M 24 A FH (F5 I FIFME 2004); F FH T4 1H
FVAF(A. baerii) 7k 2 {3 (A. gueldenstaedti) & A G (A. stellatus) 2948 3545 1 2448
BF(EIEPLAE 2005)45 . RARIMEG A8 ME AR A =i, NTEE . R
FeAC G FAT A B, B s, S N Tk, 2T . iy RIK M
FEFRTE AR R SR, DR ARk 3R ] 2 AT HE IR0, RO T B IR
il
1.2 “FH R E I F IS

ARSI P I 1 ke 42 Ac i, SCA A it [G A (A. Schrenckii), BF4 J PEAAIE i3 (A.
Baerii), AEW)ZARRE N 0] SCAHE B AR 2 o B ERHERIN : 258 5 i, 1
IR, 2 HIER, 2 Z0E G W2 4 i, SETE; Wik, WimmdEe, mol
WA HEAKEAL, TR KA,
1.3 &6 2 A A TFR5E

5t £ey [ SRR DS YR AG 2D , AR S A B AN 2 5000 Wl (fE R, M4 [E  2003).
R0 IR By G LIRS £ 8 () m] R 28 v S0 A, R S22 A
JUE R RS N, BRI e 7 [ N i A B in i i 2 s AR K. B4l 50 4
ARHTRIT IR B DR RAF W B (H. huso)(S) RIZMAET(A. ruthenus)(Q) 23 F, 1
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% bester, HZRAZFh AT WM EZ(H. huso) 4= KARFI/IMAET (A, ruthenus) fELr ik /K F A
WA AL, nIEYE T IR, A RTINSt PRI, 0 A A i b 1]
FRMNEE 2 4E3] 6 4F, MRE—H Z2IPE A8, 4 FERRAEREM 0.25 kg &2
8 kg(Steffens et al 1990). [ R(BFRIER 1995) Aot 45 SR W, DURHAST S5 £k
3 5A8 ] PR A AR E 1 1w A A 6T . DU A5 R4 2 183 (A, gueldenstaedti)5 £ 44
MASF(A. ruthenus) 2 M AE KR HAE, 78 24-25 C M4 18 M H AT E 1 kg,
A A K il B2 18-25 °C, ARG BOKE 2K AE 6 mo/L WA E(ZAHA
2015). /K PR AR S A 0.5 mg/L, 1E B pH {75 Hl 2 7-8.5(GEH 2013).
1 i L P £ 77 B3 A 4 R % M o g 7 L DX £ 7 5 DAE R 9 (A Schrenckiii)
R REJRYT P i G o 24y 32, b5 i X AP AR 63 (A, Baerii) B2 H 4248 Rk = (PR
VL5 2011). H a7 2 T (kIR s, WA TR .
1.4 838 M RITK

TR E 4 M 50 AEARTF 455 Hh A3 (A. sinensis) T FERTFT, H T T Zn i o A4 424
AT TRA IS, dgag a4 N TEmER (GRS 2013). 414U G2 E
Bk 2005). EFHEF(RAT A 2014)55F, IR N BRSO I HAS T
—RYIMBIE SR, FUR TR SR, b 6360 2 1) P K e 555
THLS A AR BT A G AR PRI . R T I, HEFRON R K N
AMEB N R BN, FIUR—RAE 100 g BL R o 1 A28 i B0 S (A 5
WFFUAR D, T 1 8 i E A T Puadt 2R K B B, 6 & B AR AP T A AT
PUIRAGZ RS i B i, TR AT DUA 2 RS 63 4 (R R 4R it & H R 5 . TR A
SCH AN 1WA i3 R B — i & L.

2 FEMRIRER AT B AR

P S A R AT IR AR = I AR P A 77 AR R A R AR 3R P R A ) — e it
FOR . B RmS QR R B BRI A AT . B R YT SR P
R OCEE R 2R, woE f SR B i 1) N R A AAO0) e T ) AR B R A BE g, AR
YRR . W B B AR LR 1 B AR B, R A 511
RSN A Z e, ARRERA: aXASalAam: B0 E 0)
MIAFARANAT ;. FEFREEEA; AR EHDROA R (TR B ERE); K
B BORTR (4547l ey, ghedbl. plifadyl). Eoe . MmRIiE N s AR TA
Jo A1 5 R EAA N, (Wootton and Evans 1976; Jobling 1983; /i FiT4% 2003; BEZE Al
Siw At 2003); WERK: ARKEE . HUIRIRER ) (H RMRRESR 2000). AP SR
A ABERE, Wk, e, WL B, pHE. AR BHES aURNE,
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ARSI BRI )4 i (Jezierska 1974; Hofer et al 1985; AEif%s: 2003); &7 FE A %,
CUFEBOREA . PORIN ). BB (HE 25055 1995). L], & B AP S0}
R AEKE TR ENEH .. ARMR SRR TS, mRAR R
A, SRR SIS A R, AR RS, MR &,
TR IR AR 5 3, AOR TR, T Hibsim 4ok, faFmk. —Rihil
N AEAIR AR MR R N BT IRIE, AR R I AR R AR K O
JIT ULAT 0 BEEAT AR R AN [F] RS £ 2R (R M SRR A I, DA 3 S bR I SR A7
2.1 R IRINER Nt & LRI

BRIERK G Z RIR PN, WM oRng . kA KARRAEESE . 7R 57
S, BT RORATER I BN RSBl B DA AR R 5 £ S A K
BE RN DAl e A 2R g T 2 (1 K] 2% (KUigiik et al 2014) . [R50 B AP AT 6 2 1 o 70
PIRTHE . 18R B R e M R A KU . R R, FRMEESR . HELR
e, XOnTLLRCD RN B, BRI A (Lovshinb 1999) . 5 M4 R M 5 A7 A il
PR, PSR, S PR AR R R . Wang SEFIT T BRI X Y
FFRIE IR B it 1 (Nibea miichthioides) B+ TPEVRIH 26, FUL D I sgm, 45
RRIFEAR I 1 kid FRARE] 0.5 Rid I, FRErse. PR B R1P35) 2 5t FAIG,
M1 /d F1 2 kid %A 3 25 5 (Wang et al 2007), 5 B 4 B AR A 21— i),
PRGN A A AR A . B2 RO I, AN B A 20 £ A
S S5 I A ANE], A TR IR EATZ N AR o A S 5, il
WL LTEE 2010) 10 A TTAS [F]FE MR 6 I 46 7% 4 w7 A B £4 (Epinephelus
malabaricus) A /%73 (I SE M I AL, 5 AhBEMR AR P AR AR B3 3 S i o 1T AT )
WF9T A I B AR 0 (AR B 1 B35 50 0, 0 Kiglk 255t Ee H 411 (Platichthys
flesus luscus) FIBIF 7T i FIRH B 1 2 5 Bl P52 PR AIT 26 1 T s T BRI HEL T 7 B 43 AT 28 1)
TH i I s (Kuglk et al 2014) o AN [A] I HE AT Z A 25 00 #8288 (T ARG ) 7 A — 2 1)
e, AR DR RPN R = A R e A AN A . an /e 2 Wiif (A, gueldenstaedti)
ghfarh, BEAEBEARZE G, R0 R B B A, TR UE
W BRI VS T s (R AE 2014); 1M 7E 4% A1 i (Oplegnathus fasciatus)+, Bt
PR CEI N, L AGBE RS ) 1 R IT B ORE 4SS 2011). [l Peragén
i (Peragon et al 1992)7E T fifi (Oncorhynchus mykiss)HH [IAF 9T & B, BRI Hy 4 ¥xk/d
INF LR Ao 23 J 3 e TR 20 ok/d, SR WS [R] PR Pl MR AT 2 e A8 0 #8 2R (K A
JEU A AN TR R R EE PR 5 1 o

2.2 HRIREX LN
BB R T 5 00 T A LU, 4R R R i (A K



e ROl 2016 Jill 2B HE g 3

HUP R —(Brett 1979), FFXIARIFREMIE . A FIFRI IS KA F R
XTSRS IR AR B, & BOR BR R A AR KR KAk, mT DA A
A K22 S RIRDRL R 3% B /M (Oberg et al 2014) . — 11 5, $00EL 3R i 355 £ A J F 486
JK Uk B B A A AR S ) T v i PR AR (R 2K 55 - 2007). [ N AMVF 2273 VAR B, R
o B IR AR 25 A FERE U T AN [ B3 o0 0 8 AR KA R o B s, ki e
TR PR AR AL T B S A (5 A4S 1994). BTl AE KA PR HoA
N HE T RNA/DNA ¥ EGAE Dk TR1422 777 (Johnson et al 2002). A 2#& K I, s
(RO Al 25 B AN [R] R PR R R A 1284k, AR (FEBEA 2008) 7EHE 5T AN R
B 7Kk 2 i F i (Cynoglossus semilaevis Gunther) iz T 44 Bl s wi i) S2 96 b, 7
50%¢f1 £ Fl 75% M & R & AR, = FiE LB 3k cE K 2L BT
2.3 YU BRYT fa a2 00

FARAKAR TR R 2 B 2R o DRI 2R B, PR AR AN DA S 5% 6 3 4 25 i DR i 0 )
() 3P 46 Bl (Mehner and Wieser 1994). ¥4 22 11 254t X iX B L kA B 4 R BB 7 |
(R3NP, AR e o B B Z 2 Ja WO AE B (R R v R B P S 1 1%
BB ) A 1 K SRR 52 2 K% (Willson and Osbourn 1960; Jobling et al 1994), Jf:
HAEBEHLRE A PRI, AP R EHLHIRR A A2 A (Al et al 2003). f 7K T
AMEIR G LT 2 AT, 1990 4 d5 e AR A ik B T AME A KIS (Ryan et al 1993),
Z G AE L 2 A 2L (Kamalzadeh et al 1998 ). 11 5k M2 A= K R RIF ST A G %5
i, (HAA )R T I0 MR A KA ARV 2 ) (Al et al 2003), R 2R i 9T ME AR K
TG [ A G T R M AR KBF R P R, ] A2 D% T G (A. schrencki)
FRIAIT S (5 s 2855 2004a), 25 B4 (A= AFAE 2009) WF 5 17 08 A1 41 31 3 b 22 7 (A,
Baerii) IS, ${AESE(HAESE 2010)015T T PHAAAIE 63 (A. Baerii) 2l 4k LR 5 1F b
e KWL 1o e 00025 (s i3 2% 2004b) [7] I 0t i FG £ (A. Schirencki) 41 £ 3= B3k 1k 2%
B SR TEREAT T e, 45 RRW . i GES(A. Schrencki) i SR ME A= K&
T I 1 AR R ARORIE B



AN [ PR SR X 1% 8 A 3 Ot A & X PEAAMIIE A )21 T A BRG0P JR R 2

E_E [EHMEEREEAT 1 82T 854 K KRR 5 B =2

135

P RS S TR IS R LA, [N SRR Ry AR R ) PR R, X
PR BRSO PR MBS . AW W, TRRE 2 /e MY
MR e PP I EE L 60%, PRI, FRFE i E dd (1) P SR g S A )
%i(Silva et al 2007; FLifEH] 2007). f M RSERE L B VP2 5, s,
£ (RIS LA S 37 45 1125 (Biswas et al 2010). 7EfasH, K TR S MK E K
FAMEE A K T D e e, N il 70 SRARTF IR A B i 2 2o & I AL, I
e, AIAMEE KT O A K= B A RS 2 o T K= 8P Fh 2k
S 52 R BERIAS R, 0 B (R M AR K AR FE AT P AN, AR M A K B 2R
F1R) A AR T R M 5 BRI i AR R PR AR A I 22 e g A SR (R MEE T AR A T 0 2R Al
ZE(Ali et al 2003) K5 2R M AE KAy HIUZR: HAMEA K, SEaMEER, #5504k
£aAE KL R T AME A= K . Dobson and Holmes(Dobson and Holmes 1984) [{JHIF 57 45 5 &
/s WLAE(O. Mykiss)7E YLK G Mk 2 BEME i B AR K I T M AR KIS . Paul
Z&(Paul et al 1995) 17T 45 2o, gl (Pleuonectes asper) i L T 58 A 4ME A K I
o ERAMEAEKEGE M E KAMEREBEMAC. M AMEAE KBS A 2R 2 E
BUH L, KPS (Gadus morhua)(Paul et al 1995 ). #: i (Cyprinus caipio var.
Jian )(FFAk L 4E 2010) AT A AR K AN o M AR KR FR A SR AR LR R
T Ja P AR BUsTA], AR A FE GO AS BRI, 1 BAE KR
R I AEH KA 6

A SRR AN [R] PRI A . M LA (7] J) S0P A3 M ) 5 M SR SR AT 5T
1 WA A AR AR o LI GE AN RIS 1) 1 I A i AR B
SN N2 N 0 N = AN = N = AN 77K % N = AN GRS Y S B DR Bl W Rl S e
AR NS, BB BRRTRIE 1 W2 I PR S A RN BN H . R 3
FRISBEMR SRS A AT [ R B TR) A T A 1 e 2 A2 3 ) B ATA Bl KA, DA [ 331 2
AT DU, DA AR5 52 31 o /A A i 42 1 > 45
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2 MRIEHE
2.1 K FATIGETR

S A kg b [ K B ERF T BEATL K BIFIT B R h AR S H SR 2015 AEEE
FHIT AN TEERMATEL 1300 g 1 1 w42 G4 i [T (A. schrenckii)(3)x PU{
RIS (A. baerii)(Q) . SEEAE T E K F=RF A 5T BEA T K P2 50 BT A Hh A6 25 1 3
HEAE 3.0m, sy 0.9 m BB KM AT . B AR SIGWE : R 38 2,
DI 100% 4560, 20 A E 0%41. 40%Z1. 60%41. 80%%H. 100%4] 5 %
MR, AR 2 NFAT. B LA 8:30 - N4 14:30 il [ 20:00 £ 3 7K.
PEMEATR A S0 E 0 BRI O k. B 1R, PO 2 k. I 3K
R 4 %, BFAE 2 APAT, BRORIE AR B 8:30 L RAF 14:30 Al | 20:00.
24:00; YUHAS R I PR A S0 5 B i B R 1d UL 1 d(FL, S14. #¢
M 3d YLk 3d(F3, S3)ZH. M 5d YLk 5d(F5, S5)4H. HMELI(F60, S0)4, +F
HBE 2 NPT, BR LB 830 o N 2:30 Mg [ 8:00 FEME 3 k. 3 FhHms o
(RS R T 2 4 P TIRLCE IR WK 2-1), #MESEEG M 2015 4 9 H
13 HIFah, scseyife 2 &, ESEsFraidiiT 60 d. SR KA %K, HAIR 7K A
16-20 'C, %% &= >5mg/L, pH: 7.6-8.2, A& 5<0.06 mg/L.

% 2-1 FRAR RIS (%)

Ky HEA FH gD FAK 53
(Moisture) (Crude protein) (Crude lipid) (Crude ash)
<12 >42 >8 <18

2.2 MEMEE

S E I A 3 d, MRALBEKLI 9 ind ANt A K. PRKRIR TR, Kodn
FIFAEKARARIO AT . Bt S AR, PO JFFE . ARRERSHERRE, R
JF--80 CHAURARAT TR T

2.3 HEmath5EIELIE
JULPRIRE ity (7K 43 SR F LSV VR Tk  , MH R R LI e S02:,  RHIE DR
R IRHERVE (LA B E 1)), K 3R] 550 C E Rl 1y el e
GER IS N S/ W
14 B % (Weight gain rate, WGR,%)=100x ( W»-W,)/W;
1522 4 K % (Specific growth rate, SGR ,%)=100 x (INW-InW)/t
YH B Z % (Feed conversion ratio, FCR)=F/ ( W,-W})
JIE 3% £ (Condition factor, CF, %)=100x W./Lt?

6



AN [ PR SR ) 8% 28 A 3 Ot 8 & X PUAAAMIE AT @ )2 I A MRS 0 2% AR RT3 )

JIiE 44 Lt (viscera somatic index, VSI, % ) = 100xW,/W,
JH#4 Lt (Hepatosomatie index, HSI, %)=100x Wq/W,
J¥ i 44 Et. (Intraperitoneal fat ratio, IFR,%)=100xW./W,

X, Wy, Wo 2R 5A 000G a5 Rk i (g), W, &onNIEE(g), Wy EorJH
MEHE(g), We R RGN (g); F o SR ()s t AR RE(d); Lt sEigs
HI A R A (em)

SEI K F P B PR ifE 2 (MeantSD) % 7s, il SPSS 17.0 ATt M. X%
S 0 H AT B R 27 2 93 1 (One-WayANOVA) #1 Duncan % & H 73 #1, P< 0.05
HESETE.

3 FR

3.1 FERMRENERXS 1 e F+ 32 8554 WKIRHR R AKX 53 BIF2 i

FEARBIITR], AN BERIR A BAT RO LA ISR . ANFRBERIR 1 i 28421
gyt AR SR FR A 2-1 P, BEAE SRR BN, 1 e At AR IR 52
PLETHR S, FEBIR 3 YN 1 B AR AT (AR KR d o SR 0 12K
AR 2 URIN L e 2 AT A FE I P s ORI B 3 RN 4 TRV 1 ek
A A T I M B S I B

40.00 - 2275

20 00 2450 I

- | o

=
it
:.4::1"."."._
go 10.00 2.83
e
B I
ek L e e BIEar
-10.00 .
-7.54

B 2-1 AR 1 A A A IS K% n=9
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AN A WA EE T 1 8 AT BFL A B0 7 2R T — 2 I sg (A58 2-1), R0 &k/d
ALK 2> & B0 B T HE 3 k/d 41(P<0.05), H'& 41Ky & E L nE
PEZ7(P>0.05); #ME 3 /d ARHE LS8 W2 m TR 0 X/d 4(P<0.05), H
A RRE A S BRI R EMZE R P>0.05); B 4 wid A SEEEET
$EIE 0 x/d 41(P<0.05), Hoer &AL M D7 2 53 0 W 2 M 2% 5w (P>0.05); i g
LA 2K 43 ¥ 0 S 3 M 22 5+ (P>0.05)

R 2-1 AR RN 1 WA LA e R (6 FF) n=9 (%)

153 Koy iikE4S| FHLIE 7 FR 5y

(Group) (Moisture) (Crude protein) (Crude lipid) (Crude ash)
FLE 0 7k 76.41+1.18° 15.98+0.29° 4.78+0.62° 1.03+0.08°
P 1K 73.93+1.86% 16.25+0.28" 6.99+1.73% 0.95+0.06
P 2 72.87+2.54% 16.76+0.86™ 7.79+2.45% 0.94+0.06
P 3 70.57+2.49° 17.93+1.21° 8.55+2.14% 1.03+0.12°
P 4 K 73.25+0.63% 17.35+0.18™ 9.38+2.88" 1.02+0.03

i B TR 25, ) — SR b 5 40 5 B (P<0.08).

AN BRI SE R, B4 1 R AT PR R B A 22 5 (I 36
2-2). BR 1 K/d ARTHREREECR, B 2 Uud AURIERL R B, BER 3 R/
MR 4 /d e R E0E 5.2 725 (P>0.05).

22 ANFIBRBAI 1A At AL . AL iR IEWEE. TR RS n=9

el HE A L% I ALE% AL/ EWE % PR R
Group VS HsI IFR CF FCR

B0 9.10£0.02° 1.48+0.00° 0.62+0.02¢ 0.61+0.01°

B 1k 9.87+0.03° 1.91+0.01° 0.43+0.01° 0.73+0.01° 4.89+0.12°
FeE 2k 9.48+0.06° 2.31+0.01° 0.88+0.03" 0.73+0.02" 1.08+0.01°
P 3% 9.04+0.04° 2.18+0.01°  1.93+0.01° 0.85+0.03 1.42+0.01°
P47k 9.06+0.03° 2.07+0.01° 0.81+0.06° 0.87+0.01° 1.52+0.01°

TE: R A P I B ARAE 2 ) — S AE LR ) 7 R R 22 57 i34 ( P<0.05).



AN [ B SR XoF L% 2 A (it G A & X PRAPT AR 3 ) A4 ARG 0 S A R 5

3.2 FEHEMREX 1§ R EFE IR R AR 7 B S0

S YIRS ] BEIR A AL S 0 AT 504 100% . AR 1R 28 AZ 15 4))
[ R G H RN 2-2 PR, B SORAR AN, 1l A0 (K R B R 2 L B
THREH, R 80%I 1 e 2% A2 B3 AR BEHEIC AR B ks Bty 80%4E Jin 21
100%0IH 1 & 2 AZ fish (1 A T 404 1T FEE 2 DL I P

40.00 35.05
30.28

30.00

20.00
11.71

10.00 .
0.00
ﬁ-% 1R E a0 FIEEs0% WIEEre REE100%

-10.00 -7.54

i+ B 1R EEN

RIRE

-20.00
2-2 RIRBEME ) 1 AR A A TR K% 1=

ANTRIREIEE N 1 R A A 3 G A IR L IR 2 7= AR T — 3B I a2 i (1 2-3). B
100% 4 fH & A & B m THRER 0%4](P<0.05), HE&AW LD FEEER
(P>0.05). HZHWLAZK Iy« FHTE T ALK 73 5 22 5 280 A . 2% (P>0.05) 6

K 2-3 ANFIFMEANT 1 WA LA B R (BFAE) n=9 (%)

2473 Ky Gitke 4= LT 917 Ry

(Group) (Moisture) (Crude protein) (Crude lipid) (Crude ash)
HMLZ 0% 76.41+1.18°% 15.98+0.29" 4.78+0.62° 1.03+0.08%
LR 40% 74.67+2.18° 16.94+0.12° 5.79+2.41° 1.11+0.12°
B 60% 75.56+1.44° 16.75+1.01® 4.80+1.23° 1.06+0.07°
B 80% 75.77+0.48% 16.87+0.63% 4.80+0.60° 1.10+0.06"
LR 100% 74.67+1.46° 17.73+0.57° 4.72+1.32° 0.96+0.11°

T R A P I B ARAE 2, ) — S AR AN ) 7 R R 22 57 i 34 ( P<0.05).
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ANTFI RIS A0 2 1 i 2 AT (R DR R BN (R R B R i (U 4 2-4), #A4%
MR (PR R A0 B A 35 75 7 P<0.05). PR 0% bk R e K, #
MR 80%4H I TH R AR KR /o

% 2-4 ANFBIREA 1R AT MR L. THALL . iR, B, THRERE n=9

o151 EAAELI% TR LE/% R 1A 1% JIEH 2 1% THRL R
Group VSl HSI IFR CF FCR
W% 0%  9.10+0.02°  1.48+0.00° 0.62+0.02° 0.61+0.01°
P2 40%  9.31+0.02°  1.79+0.02° 0.98+0.01° 0.74+0.01° 1.97+0.12%
PEZ 60%  8.96+0.03°  2.04+0.02° 0.62+0.03° 0.74+0.01° 1.62+0.05"
% 80%  8.95+0.05°  2.07+0.02° 0.91+0.03" 0.74+0.01° 1.26+0.05°
P2 100% 8.85+0.05°  1.93+0.01° 1.00+0.01° 0.81+0.01° 1.64+0.01"

T R AP bR HE R [ SIBE R ARAS R TR R 22 57 35 (P<0.05) .

3.3 WEAEI E A B IR AT 1 #8232 834 KIS PR B AR A 40 B 52 i

DUAAS[R] JE 3 P A M2 1) S0 10 A7 75 22 20 8 100% . 5 ZH ML 1 I8 A i3 4) 11
(i ER ERWE 2-3 Fron. MEIHT LUE AN R DU S F R ity ab #1070 1
W A AT i gt AR I K AR WA R, 3 Ry a0 1 W A A F G K
HRIILE 20% 7547

40.00
32.78
30.00
o 21.56
ﬁ 17.84
go 20.00
HEH
b
10.00
0.00
':FEEI.SEI:' (F1,51) (F3,53) { F5,55)

i, i3 - B B B B 4= IR R

K 2-3 ANFIYLER S R 1 AR IR n=9

10



AN [ PR SR X 1% 8 A 3 Ot A & X PEAAMIIE A )21 T A BRG0P JR R 2

AN TRI L ) ST P AR M PR A B 7 56 1 08 A8 S 4 # (R L IR B 23 V8 A 7 2 ) S
[R50 (W1 2-5) 0 (HNFE 2-5 rhm] DU HAAS [A) 1L o P 43 M g b 21 7 2 5 0t A
FHEE, WUARIK 7 & B m, HZE A W (P>0.05), Sl E A R
FLK Oy 15 2 722 AN B35 (P>0.05) .

%6 25 RFEYUHE W FHEERS LSS A B N (BERE) n=9 (%)
4 Koy FEH LT 017 FAK 73
(Group) (Moisture) (Crude protein) (Crude lipid) (Crude ash)
(F60,S0) 70.57+2.49" 17.93+1.21 8.55+2.14° 1.03+0.12°
(F1,S1) 73.64+1.39% 17.59+0.53° 5.78+0.84° 0.99+0.16
(F3,S3) 73.90+1.35°% 15.74+2.00° 6.26+1.28° 1.13+0.12°
(F5,S5) 75.08+0.97° 16.65+0.69° 5.27+2.02° 1.07+0.04°

T R AP bR HE R [ SIBE R ARAS R TR R 22 57 35 (P<0.05) .

AN TR BT IR0 1 8 A AT i (1) DR R 0™ AR R g e AN B ik (5 2-6), (R
(F60, S0)41, HPXfREAIAHLL, 1HRLRBIIAI TR, LR EE e s%
=X, (F1, S)4. (F3, S3)4. (F5, S5)3 4lnkre EKZFEE(F60, SO)4HAMLL,
kT (F60, S0)4l, HZ=R 3 (P<0.05).

R 2-6 YLEERAN A JEL Y] - 1 AR AT 5 4y i (R JUEAA BE L HTAALE S o IR A4 G S IEWG R AR R % n=9

931 JIEAA EE/% IRENEALT [ i A EE 1% 6 5% TR R R e K

Group VSl HSI IFR CF FCR SGR/%

(F60,50)  9.04+0.04° 2.18+0.01° 1.93+0.01° 0.85+0.03° 1.42+0.01% 0.44+0.07°
(F1,51)  9.73+0.11° 2.15+0.01° 1.09+0.01° 0.80+0.04" 1.17+0.01° 0.35+0.02"
(F3,53)  9.02+0.02° 1.97+0.00° 0.85+0.02° 0.72+0.01° 1.01+0.01° 0.33+0.02°
(F5,85)  9.32+0.06" 1.93+0.01° 1.34+0.17" 0.78+0.01° 1.13+0.00° 0.28+0.05°

T R AP bR HEZE 7] SIBUE B AR [R5 B R 22 57 i35 ( P<0.05) .

11
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4 11

R G AR 2 0 1 5 AP FSAT I, BRSO, BRI
AR (MR EESE 2011 ROC2%%5 2013; RESE 2011). ASEEGH, B
HBEATER P IE N, 1 W AR B (0 PR TG KR B A, Forh R 3 kid B 1
WA A AT AR EE G KR A R, BT 1 vkid G0k 2 vkid N, 1R AR B ) A
AR THORE Fe s POMEAR 3 R/ ARy 4RI I L 2k i ) A T R G
DUR B, S ah IR SR SWEES 2006) 1) 2 (Acanthopagrus schlegelii)
Bt , AN ASE 2015) 1k 2 Wil (A, gueldenstaedti) FH x4 52 (1) AR
AL, M EB(EE 2014 RHEEHRMEE, FEEP S A, gueldenstaedti)4))
() 45 R . T ) ik 2 178 (A gueldenstaedti) gl 44 & 23.91+0.13 g, 1%
H (R fig e TE AT PR TE AR R IR IS, R v ) M I G i A AR KT R SR R IR )
FRIBER, MASZIG ) P A 200 1300 g, HARALT4hfaisti, HIH O 2k
Ko AR AT RE R AR B I SIS, TR BT 75 18 FR T R e B AR 32, A
I G B PR 26 55 e A e (1036 A iR ) A K Tl (S TR . 45 b, AR
PSRRI A (1) 1 8 s A B AF 5 7 P R IR A T Ei 3 K 3 KR B
% o AP AT LA K 20 45 5 55 B8R (A, schlegelii) sl £ () 7K 432 B Bl 1] LA 5
(100 184 v T M N PR S5 485 AT e, UL DAY I 7 5 1 1) 45 SR 5 R el £ T D77 5 - i ] i
AT T T B () S0 5 A S, 1H55 SRR (A schlegelii) e i 7 o B 1] MR AT (1)
Ve T 0 A S50 45 R — B (B A 2006); SRR (RS 2009) KT LSS R 2R,
BRI B3, B e B ARt AR RE A IR DT R B, K S R R R,
LR SR 7K o FNG 5 (1 AR AR . I8 TR e S5 (I ZE e 55 2007) M FU4h T
N, BHAE MR, VLA SR AT SRR A o B i R IT B, S
25 R —5.

ARSI, M1 RId PR RO S, B 2 RId VR R BUR AR, P 3
W A 4 Jud IR R BCC R E ZE 5 (P>0.05) (TS5 (T AR5 2012) WA 9T &5
RS, BSR4 Yd BnE] 7 d w1, ERLRECE R TR, BE e id
I, VERFRECRAG, ARG I VERE R 2 B A AT (38 i S 058 S T
(P, T HIAR SIS P ) 1 W8 AT B3 AR (IR A2 () 48 T ARDR R FH 2 8 vy

H AT (BT AT PR LI, R R B e, R RS
R B & R SUE S AL, MR BORAENS IR UERER BN S TR L
i, 5l IR AL TR AR gl i DL A AT AME A K 12, (ERER I B

12



AN [ PR SR X 1% 8 A 3 Ot A & X PEAAMIIE A )21 T A BRG0P JR R 2

Ty, LA S R () G A AN R R BE B v, AT s e T A DG T AL B
% J1(Uys et al 1987); 7EAH R AISAE T, B S22, Bltn] D Esr
(1 S5 R WA o}l R A K R S s (RIS, T3
S ARLEAR B & R 4 4F N AR S 1N (Amiya et al 2012), 3k i a] G 112 A 3 10 B
(1) 43 W RN (BR) B = 2LE 55 720, SRR B WA R B 5 i, DR A R kA
(107 U5 FH 552 i A A K 110 i DR P M2 34 2 Y AR I v v o FE UGS IE S, ]
DAV B 1 W AT B 1) A8 T BE VLRI FUA [R1 F AR A 0 LA KT T s, [ 5
WL 2 N B A K B R S FR b LUK A o 1 W8 A28 B R e AR P 0y oo AT Y
SEE T ERSA . NN TR R BRSO 2 G 2 00T, G
(Rt 1 RAEME 2 IR B 2 LGS B )

PN Ze S [ o M, Y B AN R PP e I — PRV, BRI
18, RIS B AP B ] LAk D IR A, FRAR AR 25 e, SR DASRAG AL P
(1) A=K 4 % Oberg et al 2014), TalEHS MR B 452 M FRTE A, [R) I 38 23 RE M 7K 5T
44 B 5 i FEIRAS (Deng et al 2003). AN [a] B Z 0 A AR R E AR I 4 1Y
i AS—#£(Imsland and Gunnarsson 2011; Salasleiton et al 2010). AMHF5TH, FE BR
R, 1 B ARSI AR T I KR I BTSRRI, 80% 1 1 W 44AT
BRI K e i K MR ) 80%3Y I E 100% M 1 % AL i I pA dE Y KT B &
LU BRI #aFA . RIEBS (RS 2013) BT 9T 45 S Wor, 41 Wk (Brachymystax
lenok) /) £ FEFEME M 1.0% E T4 5.0%F, 44 54 K R AE R 4.0%I 5k, 1 7E
5.0%I0 ST By, SRR KRR iR b RS B st
AT I3 n, G 05— B A S AT B3 g n, - o R A K
(g ik, AN, EABEE, KOS EARREEKCE AR AR
(XK FF 1998). ASSZEG T, AN[FHEMEANT 1 W ZeAZ i3 4l 40 (0 LA R 43350 7 A
TR, B 100004108 & A W E m T HRE 0%41(P<0.05), g &4
TG 22 (P>0.05) 0 A ALK ) RHIG T AR AR 73 25 5 72 S 220 AN 6 2% (P>0.05) .
ANTR] PR AR 20 2 0] ) R 3R B 7 7 35 ( P<0.05)0 AP A 400641 T RL 2R 2L
R, BEER 80%A MR R AR/, 4 FhBE 20 1) kL R 4k T 1.26~1.97,
5 R (R A 1999) 2 A8 SR REGEH 1.32~1.7 AHIT. ZiF, AHH
(1) 1 & A I 5 M AR B AT 80%~1000645 47

YUERANIR] P Y] PSR R AR B 1 @ 8 A 5 1) AR G SR AT W 1, 3 Fof

B 77 R0 1 B AT AT 1 200% AT, L AR BOSI (A T KA I . S
REVHEE, 3 B R RIBIEA 6006 1 S HUREEL LA, LAk, AL

13
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TSI B A3 7 A B T A NIy, AR 1 828 i i R K Aok o, #
W% 8090 42 fic il HL AR MR, T D v RIS AR AN R LR & I P 4 v i A B 45 P F
B0 B P, PR R R S B R 80% A [F], AR A T AR E K R A
# 80% e T AHIT o AN [RIFE LR FE T P A M AR A B 7 20 1 W8 A A8 3 4 £ (R AL IR s 53
BA = A B2 0, ARYURAS R J BIFE Hem f b 3y X S e IR AR L, LRI K
oy BRI Oy A s i, LR ORRL TR I & A s R B, 1 S0 A A (PRI A
25 2009) [(IHIF 7T &5 80, WFFTAMEAE K, TR a4 5 B 1 AR A R e A KR
AW AR T R AR T AMEAE R (BRI MFEE 19985 Summer et al 1990), A4S 5 X}
WRA1(F60, SO)M AR K AL, HEEMR, e B KB M A, 450, 1
WA A AT BT IR AR K AN R R B2 I AR, DRI SEBG P 1) 1 S A AN L
FAMEE KN, HETRWEE TR 2009) 7 HHHEE(A. sinensis)4l fH [1F 5T 45
R

RIS, RRBRAHT LA K BT, 3
Fi BRSNS T, 4 41 L8 S 0 W LTS JRk 5 S B3 R 76 R JE B A, baeri
MRS, 5 EERS(EBRS 2010), A7 E8HE (AT ES E 2013)
AT e

14



AN [ PR SR X 1% 8 A 3 Ot A & X PEAAMIIE A )21 T A BRG0P JR R 2

FZT T ERMRERIEXT 164 2 8FRTALH LEEE 1R S2NT

1 51§

WG AL B WSS T A R G W A A o R ) D REI 2R B B 5
Wy, ELERVERINE. JRWTNE. BN AT YE RIS . AR 2R RN B B A o)
figt S RT R AR N 7y 0o, PR PRI RGeS ] T A
WA AN RE B . RIS 2 R g B oREE, R 1. Rtk
—Ram S, EENETE. RIS, N eSS m S A M R e
FlgiEE, RIS I MRS v s: 20 MEERE. ARKE. K
OB 1A 3. BEMRTENEG : AN[R] PR K P20 A1 2R K T ALl A RS
(Uys et al 1987),

S0 0 3 00 5 AN [ F5E G SRS ) P VR A S 0 8 BAN [ $50 R SR 1) 7 A il
RGO, VI T VSR T AL AR B AL, A A TR R R R AL 2%,
[ I = £V A BB 7 P it B

2 MRTE

2.1 SEIG#H

S FT I 1 R A B3 AT ok B 15 ARSI A ARG 1 1 2. A
S 2 S R A BE ML 3 2 1 W8 2 A it 19 JHF BIEA'E Ay s s B ot 80180 "C UK AR
HORAE AR o
2.2 DAL

PR %= i PO 40750 2R R T U TGN e )70 R A2 A PR A 0 2 23 1) B
H, HEEQ): HB(mN=1:9 MG 9 AR AR K, UK SIS
H#, 2500 % /min, 5.0 10 min, HUEVEOH A B ER KL 1:9 PR 1% 4123515 .
NEWT 24 B (g): MAB(m)=1:4 FILLBIINA 4 5 PRFR I AR 21 2R KA B 1 209115
HM -

WIS M AR T o g (R0 S A FH e A AR ) RIS e K P i I
B (B 5 A054), TEk MG (Bt '5: CO16 Ml-Ekn b i) MAAT775
XN BT o BRI 2 WK

FEARBR A8 e s MR IR R 1%, AR &R m sl @ A=) 1T
FEWEST A S () 4R 1 2 Bl & (525 A045-2 25 Th s iivd) . IR 72 I
UL AT . FHRIASEIR AR A0 HE: RRELOHL. R HilR /K8, BT
KP4,

15
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2.3 FRALTE

SEEO ALY I bR HE ZE (MeantSD) K 7k, H SPSS 17.0 TS #r. X 4%
S 20 H s AT B R 2 7 2 93 1 (One-WayANOVA) #1 Duncan % & H 423 #r, P< 0.05
Mz E.

3 FEER
3.1 FEIFLMEINFE 1 wh 2232 63 AT A E 1LEEE h 20

W 3-1 hur, AN[F BRI ) 1 W 22 8 i gh ta e ¥y Wi is ) 7 1, #0031k
/d 41 5=, 4 28.95 Ulmgprot, LU 4 Wkid, Sk 27.29 U/mgprot, #:HE 0 k/d
HITER IS A%, 4 6.57 U/mgprot. Ziil4s Biis, $E 3 /d. 4 kid 4
TER BTG 5 H A 4 4 22 57 [ 2% (P<0.05); $EWE 2 Y/d AN 3 Yk/d b 4 YRid 41
(PG T v v, LR B 3 kid 1vE B, i 251.02 Ulgprot, #:ME 0 k/d
(NG s IS ) B fi, A 84.57 Ulgprot, Feih g diidon, $ o d. H 1 id 5
P 2. 3. 4 W/d AL BRI BEG ) 2% v 135 (P<0.05), FmE 2 wkid. $EmE 3 k.
PN 4 IkId 3 4LHR 5B ) 72 57 A B35 (P>0.05) .

R 3-1 AFIBRBURAL 1 e ARA G2 ALk b s ) n=3

24 531 TEH I/ [U/mgprot] JIE Wi B /[U/gprot]
(Group) (Amylase) (Lipase)
PO 6.57+0.66° 84.57+7.44°
g1k 12.58+1.01° 207.35+9.86"
et 2k 15.80+1.02° 234.93+11.55°
B3k 28.95+£1.02° 251.02+13.27°
B 4 27.29+1.00° 250.67+3.84°

VR T bR 2, A — S EARANIR) B R 22 5 35 (P<0.05).0
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3.2 FAERMRERIS 1 i3 83ATBEIH 1L BRIE BRI R

ML 3-2 Pron, SHMEFRAN 1 W IATET )0 JH ek B ) B 5% 2 =
(P<0.05), Hrh#ImEA 100%41 13 J) ki, i 27.91 Ulmgprot, HIHRA 0% I
BAIG, 4 6.57 Ulmgprot; vk 45 B W 078 S 0 e oh, $R2 80%. &M
100%4H 3% F1% 1, 430 234.15 Ulgprot. 235.48 U/gprot, ML 0%ZH i3 1)
ik, 4 84.58 Ulgprot.

K 3-2 ANFMERA 1WA gl ek i IRNTEEE 71 n=3

4151 JENEE/[U/mgprot] i i f/[U/gprot]
(Group) (Amylase) (Lipase)

B 0% 6.57+0.66° 84.57+7.44°
FLIE R 40% 11.39+0.57° 209.02+3.22"
LI 60% 13.10+0.58° 219.52+15.39™
FLIE 2R 80% 15.80+1.00° 234.15+9.80°
PR 100% 27.91+0.99° 235.48+3.48

PR T b 22, ) — S iR R 407 57 3 P<0.06).
3.3 YUHAEEER B AR 1 #2232 &5 AT A iH (L BEIE A= IR

Wik 3-3 Fow, YUHAS [F R i 8 - A2 e i s ) R B 2
(P<0.05), H:H1(F60, SO)ZHiEHnliG i, A 28.95 U/mgprot, ¥ JJ i fik )2 (F1,
S1)4H, 4 16.85 U/mgprot, (F3, S3). (F5, S5)WZH ek Bk /1 B # 2 5 (P>0.05);
Guit g R, ARIYUR S BRI 1 88 A8 63 )£ 1 AT 105 sy 7 (F60,
SO)41 4w, A 251.02 U/gprot, 4% 3 4170k 3% 7% 5+ (P>0.05).

3¢ 3-3 ANFILIRE I FE B A 1 4 J8 AT 0 4yt ST IO IR 2 1T B SR I S R T G ) n=3

21 ) VERT I/ [U/mgprot] g/ [U/gprot]
(Group) (Amylase) (Lipase)

(F60,S0) 28.95+1.02° 251.02+13.27°
(F1,51) 16.85+1.00° 211.22+5.42°
(F3,53) 18.98+0.90° 211.63+7.24°
(F5,S5) 20.01+1.01° 202.49+3.52"

T R P b e 22, TR — VBB EARAN R T R s 22 57 i 3% ( P<0.05).
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4 11

ARSI, ANE AR AL 1 WS 2R84y 66 SR G ) Bl o 5 A 1 16
L E TR, e 3 Ykid 45, 28.95 Ulmgprot, HyxEHEE 4 Ykid, A 27.29
U/mgprot, M 0 k/d 2 F1iE R BEE )54, 6.57 Ulmgprot, 5% (f 8% 2014)
(RRIEFE 4l SRAH R s G P56 1 184 0 T 107 Ity 0 PR AR A i 3 5 e I )3 0 A2 Ak
TR, JER BT T4 R L A AR (RS 2014) T IT 4 2R — 880, B R &5 (it
R4 2009) BT RAH X o

ANFIHEMEZR AL 1 W AT G 4l e Ky WG U7 1, SR AR A 2 (A HA W
7(P<0.05). FHAEFLMLAAIIEIN, JERME. NENTEGIE ) LI BT pyadse MmN
W) i 30 I T AT PRV A A A S Ok AR YRR A A i A SR e e, AT BB
WEwEZ, HMYERESGE IR, DHCREMEZ N EY). aEEid,
TEARER R ST, s ZORCE 2 (18 7R SOk 2 HAE Tk, IR A gk
AP R [ 4 F B A A N (Amiya et al 2012), 3 111y 7] BEI 184 v A4 i 1) B A
EOFEE S ST, SRR B R A IR E E 1.

ANFVILER I PR A ) 1 AR As i gt , LI vE R Wi s 0 B W 2
(P<0.05). Zivh4h WM, JF NG B 7 Bt 1Lk ) 350 388 o, g 10 ity 77 55 (F60,
SO)ZHAH EL S BT B Iy, Horp(F60, SO)ALI i iliF S )1 f i, b 251.02 Ulgprot,
o 3 MW 2257 (P>0.05) . ARESECRESE 2011)MWYLHRK-S FHEE LR 45 R 2R,
A (O. fasciatus) %) e i 7 BTG 71 B & UL R IR S K34 IR ) R Rk, 5
A S B G W AT FE 4 AR, . M AR A (TR Ak SR 2011) IIIFFE 45 R BT, 3]
PEUUAR B B AL e AR R G IR R EE)TE A Tl edl, 5K
WA AR o AT GBS MEAE LR AR T B BRI, T RE R —Fh B AR
P, AR FYRIF AR, HUATR S8l 1 S A P s 1 e i
HR AR ILAE G 3N, B IS RO 2 19 B S RE RS .
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FME NEHEERE 182365 RS0

1 5l&F

85 M PR R A A AR AR S EOB H = SR RZR B e AT =& b i
L E A H 2GR, R S SGTE EI h BT . B RS A R R A e e L 4 A
1) — 41 P E A (Lawless and Heymann 1998),  [&] it /& i 9 & PE A & S i 5 1)
T . BEAE TR, B ISR PR 28 B ASOR R T VP s 3 A 1o U B
A A S HEA TR UME I AL T8 . KEMIWTITE SRR, 5 A S S R M A
8 DU (RN BT VP 45 40 A B I DRI S DT ) S0 DN A3 1 AL i e
JE T DR R G AR R VPANY . H AT CAE RS G TS 20105 Bl PREeSS:
2011) KT i) i S LA ) R A S (R R AE 20135 SRS AIART S 2013;
JZ HE4%: 2004; Bobe etal 2003; a7 2006; {544 2012; FH/h34%E 2008; Rolle
etal 2012; Infante et al 2009) A2 FH(8H3F. == 2013; Chen and Opara 2013). JFif4{Xf
T 2 i 22 11 ¥ i (texture profile analysis, TPA)LE A5 A I A I b E )32
. BRI HLIREF AR 1T, VPRI BTL S ) T B AL 4R
Wro RAFAESFE(RAGASE 1998) A HHh 5 RS R UL ET 2 2% B2 S IR . 2R /K 28 B Al
Ko HIITASFHNINLLT 4 AR SN, pH M. R/AK ¥ e, Hoy XL
R IEARDC, HIYAEE ., FRPEYE RS JRoKR AR T RESZ i
IR 00 (7D B REAE 1993).

LA dr i s . L2 4l ok S KR I IUR ZF 4L Bl WU 4E N 5 2 51
VI I LER R A AILBh B o £0 A JULET 4 L LAt o ME S 4 i LA 4 5 41 (Kohin and
Kritzinger 2005). WL 4EmZl 2345 # (PR AL I IR IORE « PROK P 2yt e T
A TR R b A T S (Maltin et al 1997), HIL P A AMOME 45 #0455 JULET 4 () AR R 2%
JESE . TR, Rl S BOKHI(Nag 1972; Greer and Pull 1975),
RS A WLET YA RS . ELARSEAT Bk 1 AH DG P (Kiessling et al 1991).

WFFTR M, WBEK T Ny C12-C16 VRN I 17 R 2> o e it 37 B L [ e ) v, T
37 S R 7K P 5 00 I 005 B R 2 B LG o S R, SN RN T 1D PR
FLAT ORGP0« PR AR AT« Y71 00 AR PR [ R 75 1 A2 B 22 FH (5K
S 2005); 22 AR 5 IR I 6 9 5 AN AR AR, v ATy O i 1 55 9
Wi, PREHERKKRE, WAMPUE. S WL WIS AT R
FEENAEBE-. S48, HA AN EPA. DHA HAGB#% LDL-AH & FE, FECHL
JEIORE e R AT AR R T HERUE S fAs:, B O S BT R, B2 LK R &
JS N L RGP A Va7 MR A50CR (B % 4245 2003; Harlioglu et al 2012;

RSP 2013).
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1 R A AL BR 1 505, MR FAO/WHO FrBEARRE R, iR S I 1 2 1 e 3L
SR EAAITAA O 40% /it o W) 1 IR i 56 70— g B PE e T i ik
MR AR S & (AR SCAE 2005). HFT, WS MVEABA S ks, (HpE
MATAEEACE RIS Er, 6 R ZE SRR I 2 FEAL,  AATD6F RS = 22 1) OG R
5, FORIREME . B IR AR 24 T . ARSCEE A 1 RSB I TR vk AT 4
ERFabr . NEWIIR . LRSS T AR S HE R bR, WP ERFUA R B S w1
U ARSI (1) TR I TR AFAERE I, 15 0 A S R e ™ B L0 0 1) PRI
2 MRI5HE
2.1 SRIGHHY

S A 5000 AT B [RI B mE (R R0 1 WAt . FRiE e 45 S
SR BEHLEL 9 AR LA, b 3 R T ARE: St 2 e s 534k
3 R T4 Y] I B g i e 2 il g s B e 3 R T IRWIR 5 = 3R ¥ 0 4T
2.2 DAL

1. JFURREE R A R A, IR AR B A g 0 52 R 5 2h NIAASE
G ATBRSOMAE S AT TPA JIE « K3 it Perten 22 W] i3 i) TVT-300XP 24
WIPE TR S HTAS, A8 TP RAT I 3k P—CY20S, # 1 W 4 as i AL REREAT 2 VR4,
DA s MWEAFTER 5 mm/s, PWERIER 1 mm/s PG AR 5 mm/s, E4EFE
FE 60%, {2 BRI 11 s, FdEicsE 200 pps, FFKI 6 ANFESL, BFANEESIE 3K,
BOPIIME, b i eth. 2. WAEB RN E . fEfBAst)s 2h RllE . BBl
R4S, fF ACUKAR M 240 JETFEI L FE R 3R B . THRASRCE: A7
Pk =0 T - 5 E D) BT EE < 100% 3. JULET 4N 5 F A8 1A SR P i SR vk [
W, HIE—NHZWERY A, WEFER A R 72 4. NRDIR IRy v2:
2 GBIT 17377-2008 , i A8 A e AL 7890A AR AN s 5. KL MK Jr
LZ M GB 05009-124, Af XA A HALZ HERR H 3 73 Hr X L-8900.

2.3 HIEALIE

1. JFORIEEE B ECHE R S E I £ A7 4E 25 (Mean+SD) &7, I SPSS 17.0 #4774
TEIIAT o T 28 S50 20 B P 13647 5. K 25 757 22 93T (One-WayANOVA) Fil Duncan % 5 LL ¢
M, P < 005 SR E. 20 LA 4EE A R R E O E S
(One-WayANOVA) I Duncan % HE LR 3 #r, P<0.05 4 2= 5k i 3% s WILF4Em EHAT.
WE R S LA R & S AR DGR 73 R A SPSS 17.0 Hp (XA S AH DG PE 4347
P< 0.05 NAHCHEPERE, P< 0.01 SyAHOCHEVEMNG &35 k40 2k 2 404 %
WPSExcel2016 #T£:EK 7. 3. NRMITR 2 SEMRE K F V- 34 £ 5k 22 (Meant SD)
#ox, W SPSS 17.0 HEATZEE 0 M. XF 4% 9206 41 B ¥ 34T I Ky 20 b
(One-WayANOVA)Fll Duncan £ & LL 041, P <0.056 hZEFMEE.
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3 #R
3.1 AEIEMRIREEXT 1 #& 2% 32 63 AIL P R A 43 1 A I e 453 5k &R B9 22 i)

AN FIHEE AR KT 1 9 Ze A S PR () AR A — S (KSR, L R [R5 A3 %
o 1A WL BRI S, (3 4-1), ARREEEAO0T 18 2 A UL ek
BRPE B, LR 4-2), WURIN IR Ja 300 FEE ROt 1 % 2 L A A £
UL(FE 4-3). R[] PRI SR S L % 2 A 55 P UL AT 353 6 L A A i R £ S
A AT 1 IR 2 S UL P gt 2 AR P S, (V) 4-1), R IRI4E et 1 4
AR LA SRR R R R, DL(P 4-2), SRV HILAR A SUT T A5 0T 1 4 s 55 L P
P SR I B, WL 4-3).

e 4-1 WAL, ORI BEEART 1 AR 7 JUL A TR M S S e,
T, B3 Vk/d IOBERER O, B 2 V/d IOBEREERAR, B0 Yd AL id 2
)G 53 72 F(P>0.05): B 7T, ML 2 Ykid MBS R, HEL 4 Ykid T I
N, B A B35 225 (P<0.05); BORHEJT T, BEME 2 Yk/d AR MR, 4502 4
VRIG (0P RE 5 22 o VLM 7T, #5002 2 J/dl (O EL e 4 o, 430 4 /OO

A WERMED T, B2 d A SRR S, BER 4 IR/d IR R T

K 41 AR 1 R A ASEHL A TR R PEIR 50 n=6

1 fifi K2 /g L JBEKE 119 NHL I /g WERPE

group hardness springiness gumminess chewiness cohesiveness
0K 19.25%0.75° 1.46+0.13° 1.48+0.13" 9.22+0.48" 1.48+0.13°
W1k 19.67+0.58" 1.93+0.24° 1.93+0.24° 23.10+1.76" 1.93+0.24"
2% 16.67+0.58° 3.30+0.17° 3.30+0.17° 40.04+3.91° 3.30+0.17°
37k 21.50+0.50° 1.28+0.28% 1.28+0.28° 13.95+3.13° 1.28+0.28"
W4 21.00+0.00° 1.02+0.11° 1.02+0.11° 6.12+0.77° 1.02+0.11°

T R AP bR HEZE [ SIBE B AR R 7B R 22 57 35 (P<0.05) .

AP 4-1, BEEBEAE N, 1 82RS0T LA IR R RS B TS T
B S. ABENE O WR/A(YUERZL) B B3 1 vo/d I, 1 B4R S LA F i e 54
G e SEBLHG N (KOS, FEBINE 1 7/d I I g 2 2 A B M, A 18.75%. 1 244K
MR 1 YRAd B INEEEE 4 Void I, L 2R 1 UL A R 2 2 LR R I
o, HA R 4 wkid A%, S 9.75%.
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24.00

20.00

18 75
16.00
12 25

11.00
12.00 10.25 975
8.00
4.00
0.00

=R TR

f By

=

a1

m

g
BELR EE2R
BIRAE
A 4-1 AT BB O R n=d

K 4-2 40, ARIBERENT 1 # A SR SRR S () sE o b, R Ty
T, P 8004 IHIAE Bk, MRS 60%ZH M E I /s ; #abE T, $ER 60%
PR, PR B0%ZH s My, HoaR & 412 (RG22 72 5 (P>0.05); ik
Kk 7 TH, B B0%ZL IRt fe i, MR 100041 I okl M e 22 s g 7
[, PEMEZE 80%ZH [FIPH M E B v, PR 1000640 (FIRH M E A PSR T, #
M2 60%ZH (1) P SR Ik e i, BEMRE 6 100%2H 1 P 2R 1k de 22

R A-2 ANFIBRARS 1RSI AR PE R n=6

4157 fififIg i JBHiElg NH g /g PR
group hardness springiness gumminess chewiness cohesiveness
PMEZ 0%  19.25+0.75°  1.46+0.13° 6.50+0.12° 9.22+0.48" 0.34+0.01°
PEMEZE 40%  20.33+1.04%°  1.07+0.23° 8.54+1.42° 9.32+0.69" 0.41+0.06°
P2 60%  16.00+1.73°  0.94+1.02° 11.39+1.01°  9.42+1.02° 0.71+0.02°
PEMEZ 80%  22.17+0.29°  0.93+0.01° 14.56+0.43*  13.63+0.52° 0.65+0.03"
LI 100% 19.00£1.00°  1.0240.17° 4.36+0.57° 4.38+0.23° 0.23+0.02°

TE: R AP AUE I bR 7] — S AR AN ) 7 R s 22 7 i ¥ (P<0.05).

W 4-2, BEAEPCMERMIR N, 1 B IAC TP R 50 2k 20 2 L AN [ F A
HARBES, BRI, . BN 0% 1% 60%HT, 1 W& 4<s8 i (1L
PRI 53 O R B Tk dAy, TEIE R 60% ik Bl i KAH, A 21.50%. i
M 60%34 N2 100%F, 1 & 2242 6 1R VLA IE 4 2k 6 20 T B a3 . AR R
(RS, T 2k 26 S ik A2 B % 0% 40 (WLHk4H), b 11.00%.
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AN [ B SR XoF L% 2 A (it G A & X PRAPT AR 3 ) A4 ARG 0 S A R 5

24.00 - 7150

20.00 -
16.00 -
12004 11,00 7 - i
8.00 -
4.00 4
0.00 . : : . .

FEEw BEEEwxw FEEcow BEEE=0w FEE100%
RIEE
B 4-2 AR BERR I el 43 % n=4

ma EEY

[l

a3

m

M1 4-3 TIAN, UK [ FE S0 R0 T 1 S A B3 UL P TR I S i 1) 52 56 v
TR 71, (F60, SOVAHAIMERE ik, (F1, SOALAIMEREE RN, FRmtyUEAS I e 5
P AL BT Ak, (F5, SE)YZHIMAERL R K #PEJT I, (F5, Sh)ALM#irti K,
(F1, SLZLMIMERN; Bk T TH, (F5, SS)ZHMIMKITEELF, (F1, S1)ZRIMBHK,
Ped e PHWEE AT, (F5, SS)ZLMIMHIE M & =, (F1, S1)ZLMINHIE Mm% PR
Jiti, (F5, SS)ZLMINRM&ELF, (F1, SR EMER%E.

2% 4-3 YUBAS R TR 18 2R A8 63 LA T YE S n=6

2H ) fifi /g Pl JBekhPElg NH nEs:/g B
group hardness springiness gumminess chewiness cohesiveness
DLtk 19.25+0.75° 1.48+0.13" 6.50+0.12¢ 9.22+0.48° 0.34+0.01¢

(F60,S0) 21.83+1.04° 1.28+0.28° 12.78+0.46° 14.66+0.50° 0.58+0.00°
(F1,51) 16.00+1.00° 1.13+0.12° 3.70£0.26° 4.18+0.18° 0.23+0.01°
(F3,S3) 19.33+1.04° 1.7240.07° 7.32£0.19° 13.58+0.40° 0.39+0.01°
(F5,S5) 20.33+0.76™ 2.25+0.25° 19.97+0.49°% 44.18+0.98° 1.00+0.02*

TE: R AP AUE I bR 7] — S AR AN ) 7 R R 22 57 (i ¥ (P<0.05).

W 4-3, ASFEYUEE BRI b, S 188 A8 i LA IE e 2k 2% 0
3 7 5(P>0.05) 0 AN [FI DL ) A PR R b By 5, 1 8 AT 5 JUL AL PR 4 2K
RPN IS, & A R I k2 22 e AW . (F1,  S1)4LIRIE 5k
FURAN 11.50%, (F3, S3)ALHIN i 2k %k 10.50%, (F5, S5)4LMIIN" i 2% 4
12.67%. AR (FL, S1)4.
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24.00

20000

16.00
&7

S EEY

1z.00 10.25 10.50

=
f

™

at 3

m

8.00

4.00

0.00
{FB0,50 ) LFL,51) LF3,53) { F5,55 )

o, i B HA 4% IR AR Al
4-3 ANTFVYULH R S P B0 (R el 45 % n=4

3.2 TERMRREEXS 1 &0 F 2 SR LRI = MR

ANTRI B SRS X 1 W AA BT LAT i AN R R FE OS2, AN RIBEMEAIR NS 1 w4
AMFHLETHE ) 5200 (3 4-4), ANFFEREERNT 1w AT G ILET i 52 i (R 4-5), LA
[i] &) S P 1 WA AT B I LET 4 1R 52 (2 4-6).

M2 4-4 A4, AREIBESR b, S 1 R 4 IRH EAARBORL, 205k
0.083 mm. 0.081 mm, W41 TG 3% 2= 5:(P>0.05), $EM 2 VR4 B 4245040, 4 0.068 mm;
S} ILET A TR K 52 00 4% 21 1) 6 8 3% 25 57 (P>0.05); #%WE 2 IRINILEF4is ek, A
284.772 ANMmm?, BEME 1 RIS 4 YR8 RN, 43 00 182,136 /N/mm?, 176.096
Amm?, P4 A)E 2% 22 57 (P>0.05)

X 44 KRR 1AL A 24 F5 1 n=3

2415 HA%(mm) A (mm?) # JE (ANmm?)

FEIE 0 VK 0.074+0.019® 0.005+0.003" 218.527+66.378"
P 1 %K 0.083+0.013 0.006+0.002* 182.136+50.099°
PR 2 % 0.068+0.011° 0.004+0.001° 284.772+95.922°
P 3 % 0.075+0.02° 0.005+0.003* 221.889+44.406%
P 4 Yk 0.081+0.02* 0.006+0.003" 176.096+68.752°

T R R I bR 15— S AR AN ) 7 B RR 22 57 i ¥ (P<0.05).

24



AN [ PR SR X 1% 8 A 3 Ot A & X PEAAMIIE A )21 T A BRG0P JR R 2

3 4-5 050, ANFESmERp, BEZEK 0%, FEE 60%. BEZK 800%. HIER
100%PUZH (R ILET2E ELAR IR, DU [A) G I 3% 22 53 (P>0.05), #IAE 40%4 I VLET
YeEfedmdll; BOMER 0%, B EK 60%. MK 80%. FMEAR 100% U 411K LLT4E (1)
R, DULL 2 [ 3% 22 5 (P>0.05), MR 40%41 I LLT e f By s $EE
H AU LT Y5 P i K, A 248.396 Nmm?, LR 60%2H [ ILET 4k (1) 5% i e

AN, Sk 119.4 AN/mm?,
% 4-5 RIAHEMER N 12T LR 4 2 4 n=3

415 EL(mm) i BY(mm?) &g (1Mmm?)
P 0% 0.074+0.019° 0.005+0.002* 218.527+66.378%
PP 40%  0.062+0.016° 0.003+0.001° 248.396+154.833°
P 60% 0.080:0.026° 0.006+0.004° 119.400+32.335°
P gooe  0.082+0.018° 0.006+0.002° 134.561+45.361
#E0% 100% 0.07620.015° 0.005+0.002° 213.815£85.111%

s A A (b2, P LR ) R 7 % 57 5 P<0.08).
M1 4-6 wl 1, YU R R S AR i Sz i b, LERAN ] o S 50 R A B 7
AR LEFAER B AR AR %5 B2 0 6 3 52 i (P>0.05).
K 4-6 YUHAS A 8 P ) 1 e S LT HE A 222K n=3

21 53 4% (mm) i (mm?) % (ANmm?)

Mgk 0.074+0.019° 0.005+0.002? 218.527+66.378%
(F1,S1)4 0.07+0.015° 0.004+0.002° 197.057+33.658"
(F3,53)4 0.07+0.011° 0.004+0.001° 241.071+43.249°
(F5,S5)41 0.079+0.014% 0.005+0.002? 203.524+63.135%
(F60,50)41 0.075:0.02° 0.005:0.003% 221.889+44.406°

VR PR I EARAE 22, R — BB F AR AN R 7 BEE R % v .35 ( P<0.05).
3.3 FEEMRIRBEXT 1 8% 2% 32 85 A5 AR ER BY 22 i

K 4-7 7750, ANFFRRAER N L, BEE SRR N, AR |
AR IR IR « 2 AR IR R 17 12 I 58 L TFFRms i B ke, & &idy
KBS BEE 2 R4, = WK & =538 175.57 mg/100g, 177.04 mg/100g,
249.69 mg/100g, HARHEIE 2 . R 3 k. M 4 Uk 3 A2 AR TR . AN
YOFIE WG « 2 ARG T IR 1) 7% 18 22 7 A 2. 35 (P>0.05); EPA+DHA 117 5 bl A5 4%
MU SE N, RISE ETHE R RER S, Hrh g 2 S R, b 157.55
mg/100g.
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% 47 RIFHRMFRAL 1 IAASE LA BRI F 5 1 4 1

(#4#£) n=3 mg/100g

R AR $mE 0 ik M 1 % P 2 K P 3 % P 4 7%
C14:0 4.45+1.09° 6.82+0.37" 10.95+ 2.14° 9.17+1.26% 11.5043.16°
C14:1 1.18£0.21° 1.60+0.13" 2.21+0.15 1.95+0.24% 1.88+0.55%
C15:0 8.44%0.46° 5.90+0.42° 4.87+1.79° 4.79+0.27° 5.29+0.84°
C16:0 80.50+9.54° 94.55+3.93" 125.34+4.78 118.06+5.51° 125.85+ 19.39°
C16:1 8.27+0.25° 13.03£0.91° 19.99+3.49° 16.11+2.38% 17.13+3.53*
C17:0 2.07+0.38° 2.70+0.26" 3.74%0.39° 2.86+0.16° 3.02+0.49"
C17:1 1.85+0.43" 1.18+0.10° 2.25+ 0.75% 2.18+0.14% 2.98+0.58"
C18:0 22.72+3.27° 24.39+0.36" 30.67+ 2.19 25.34+1.54%® 27.85+5.24®
c18:1 80.20+15.61° 100.65+8.52" 143.13+20.78°  132.67+9.58% 141.24+29.92°
C18:2 37.17+8.20° 47.86+4.84" 64.62+4.35° 55.20+3.60%° 61.24+ 11.04°
C18:3 3.44%1.00° 5.34+0.41° 8.0620.25 6.29+0.78° 6.93+1.52%
C20:1 5.72+1.15° 7.19+0.10% 9.46+1.39% 7.30+£0.71% 5.70+1.99"
C20:2 4.20+0.36° 4.28+0.40° 4.98+1.07° 4.31+0.32° 5.23+0.59°
C20:3 1.91+0.70° 2.10+0.56° 2.54+0.45° 2.25+0.48° 2.20+0.45°
C20:4 9.09+1.60° 10.01£0.94° 11.94+2.02° 10.41+1.27° 11.05+1.74°
C20:5 30.81+7.06" 40.14+4.36" 50.38+5.61° 44.98+2.09%° 49.26+5.48%
C22:6 78.96+12.37° 89.78+6.68% 107.17+12.95°  94.47+10.29% 83.34+4.93"
SFA 118.19+14.48°  134.36+4.29" 175.57+4.44°% 160.22+7.63* 173.51+28.60°
MUFA 97.22+16.96° 123.64+9.35" 177.04+2556°  160.21+12.69®  168.93+36.00°
PUFA 165.58+30.74°  199.51+12.44™  249.69+23.76°  217.90+16.66°  219.23+25.29%
EPA+DHA  109.77+19.08°  129.91+9.89* 157.55+18.47°  139.45+12.33° 132.60+10.39%

T R AP bR HEZE [R] AT R B AR R TR R 22 57 35 (P<0.05) .

WAENTR . 2 AEATIEIL . EPA+DHA [

e

HI& 4-8 WA, BRSPS, B BB RN, MARER . A

AN EL 1
& B

UG ETHE T R BT

BB R 40%02H, HAP MR 40%. K 60%. FEE 100%
21 2 A1) 22 S AN 0 25 (P>0.05)
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AN [ PR SR X 1% 8 A 3 Ot A & X PEAAMIIE A )21 T A BRG0P JR R 2

R 4-8 AN[FIBMRARA 1 e S IA IR I R ) 8 K 55

(#£FE) n=3 mg/100g

NRRiR AP HEE 0% FEMEZ 40% B 60% P 80% LR 100%
C14:0 4.45+1.09" 8.85+1.53° 7.53+1.31% 2.99+2.61° 7.35+1.10%
Cl4:1 1.18+0.212 1.74+0.26° 1.32+0.62 0.94+0.62% 1.63+0.20°
C15:0 8.44+0.46° 5.33+0.40° 3.27+0.64° 3.31+0.61° 5.64+0.19°
C16:0 80.50+9.54% 114.50+14.64° 114.42+17.14% 53.49+34.78" 105.47+5.62?
C16:1 8.27+0.25° 15.00+1.722 15.39+1.36° 6.20+0.20° 14.38+0.14
C17:0 2.07+0.38% 2.95+0.50% 2.90+0.172 1.29+0.80° 2.68+0.21%
C17:1 1.85+0.43% 1.43+0.18% 2.28+0.94° 1.01+0.34° 1.80+0.29%
C18:0 22.72+3.27% 28.60+4.94° 27.74+4.14° 16.42+7.55° 24.56+0.85%
c18:1 80.20+15.61° 124.28+11.14% 124.96+23.14% 59.57+7.55" 111.7645.13%
Cc18:2 37.17+8.20° 56.31+11.00° 55.25+5.49 23.64+6.76° 49.31+2.10%
C18:3 3.44+1.00° 5.85+0.52° 6.00+ 0.62° 2.52+0.55" 5.38+0.17°
C20:1 5.72+1.15%® 7.41+1.64° 6.69+1.00% 3.60+1.93° 5.79+0.54%
C20:2 4.20+0.36° 4.81+0.38° 4.47+0.27% 2.97+0.73° 4.46+0.21°
C20:3 1.91+0.70% 1.96+0.27%° 2.50+0.48? 1.06+0.50° 2.16+0.31°
C20:4 9.09+1.60° 11.83+1.56° 11.29+1.22% 5.37+0.48° 10.80+1.18%
C20:5 30.81+7.06 46.12+4.90° 42.31+3.35%® 21.41+13.73° 43.20+3.62%
C22:6 78.96+12.37% 110.31+12.58% 101.48+11.06% 49.54+34.10° 95.61+ 7.52°
SYSFA 118.19+14.48% 160.24+21.03% 155.85+21.77% 77.51+48.22° 145.70+6.42°
YMUFA 97.22+16.96™ 149.87+13.82% 150.63+24.96% 73.31+47.77° 135.36+5.30%°
YPUFA 165.58+30.74% 237.19+30.70° 223.30+21.26% 106.50+71.15°  210.92+12.27?
EPA+DHA  109.77+19.08%° 156.43+17.39% 143.79+14.38% 70.95+47.75" 138.81+10.13%

T R AP bR HEZE [R] AT B B AR R TR R 22 57 35 (P<0.05) .

27

HI& 4-9 W%, YURAS R BRI se i b, BEAE DUV 8 0, RS
WitR . BAVBEAENTR . 2 AMEFAEITER . EPA+DHA

B EA R TR
(P, 4 FS K EFL, SN, 7354 165.69 mg/100g, 168.99 mg/100g,
236.99 mg/100g, 153.53 mg/100g, H:H+(F60, S0)41 5 (F1, S1)4H % A4S i 2 (P>0.05).



e ROl 2016 Jill 2B HE g 3

R 49 DURASIE] PR 4 1 8 A2 s B UL P IR R (MR R f &5 (85 FF) n=3  mg/100g
NETTR NS (F60,50) (F1,S1) (F3,83) (F5,S5)
C14:0 9.17+1.26* 9.91+3.41° 6.00£0.26" 5.41+0.85°
C14:1 1.95+0.24° 1.76+0.28% 1.45+0.28% 1.2740.21°
C15:0 4.79+0.27% 5.48+0.56° 4.50+1.01% 4.01+0.79°
C16:0 118.06+5.51° 120.04+15.99° 91.68+7.65" 79.64+1.65
C16:1 16.11+2.38% 17.60+3.52° 11.94+1.86™ 9.89+0.87°
C17:0 2.86+0.16° 3.00£0.31° 2.24%0.07° 1.84+0.06°
c17:1 2.18+0.14% 2.55+0.12° 2.24+ 0.34° 1.49+0.21°
C18:0 25.34+1.54® 27.26+4.69° 21.72+1.30™ 18.77+2.37°
ci18:1 132.67+9.58 139.62+ 23.44°  95.45+12.35" 78.45+4.85"
C18:2 55.20+3.60° 58.48+3.13" 40.48+2.93 35.47+2.21°
C18:3 6.29+0.78% 6.65+1.47° 4.68+0.06™ 3.96+0.57°
C20:1 7.30+0.71° 7.46+0.82° 4.77+0.54° 4.45+0.44°
C20:2 4.31+0.32° 4.50+0.22° 3.11+0.24 2.59+0.49"
C20:3 2.25+0.48% 2.370.17° 1.7740.23" 1.60+0.23°
C20:4 10.41£1.27° 11.46+1.08° 9.37+1.52%® 7.5620.29"
C20:5 44.98+2.09% 45.98+3.20° 39.5445.57° 32.84+1.19%
C22:6 94.47+10.29% 107.54+5.69% 87.14+11.65" 76.80+3.72°
SFA 160.22+7.63 165.69+23.65°  126.14+10.08°  109.67+4.72"
MUFA 160.21+12.69° 168.99+27.96° 115.85+14.28"  95.54+6.23"
PUFA 217.90+16.66™  236.99+21.42° 186.09+21.16™  160.82+1.01°
EPA+DHA 139.45+12.33%  153.53+6.73" 126.68+17.20"  109.64+3.44°

T R AP bR HEZE [R] AT R B AR R TR OR 22 57 35 (P<0.05) .

3.4 AEIRIEHRBRY 1 LT EaE

H13E 4-10 mIN, AN [FIBEERR 1 SE 5

5, 4 6.81 g/100g,

kA

Bl A PR I I, S PR R T
DRI S SEREER D22 BT E T RERRER, Hrh e R
B (TAA)TEFEME 3 RN B, ok 17.10 g/100g, 45

o e 2 G HENE 3 IR =5 B 822 A 3 (P>0.05); 147

{HHN, K 43.76%.
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TR IR (EAA) S R AE RN 2 UKt
i R Z S 1R (DAA) B AL HEE 3 YR Je i, My 6.76 g/100g,

RS EH R D
(1 LA A BB R 0, R BIA S T BE S s Tl T dh. b $emE 0 b



R

SRS 1S e A B Ot FC B & X PEARINE ST @ )AL T A BEE J) S B 6 i)

2 4-10 R EBORAIAAL 184S R LRI B R

(##F) n=3 /1009

ILIR AR P 0 K P 1K P 2 Ik PO 3 1K P 4 7%
R TR Asp 1.07+0.20° 1.16£0.12™  1.59+0.18" 2.21+0.28° 1.53+0.35°
J5E Thr 0.56£0.05™ 0.51£0.09°  0.81+0.04° 0.87+0.10° 0.71+0.13%
225 R Ser 0.530.03" 0.50£0.06°  0.71+0.08% 0.80+0.16° 0.68+0.10%*
REE Glu 1.89+0.26" 2.02£0.21°  2.22+0.45® 2.61+0.29°% 2.24+0.27*
H4 % Gly 0.67+0.05° 0.79£0.11*  0.900.14% 1.06+0.36° 0.82+0.07%
A Ala 0.80+0.06" 0.90+0.13®  0.96+0.16® 1.04+0.15° 0.93+0.01*
ez Cys 0.100.01° 0.10£0.01°  0.12+0.01% 0.124£0.01*  0.13£0.02°
S % Val 0.74+0.03° 0.75:0.05°  0.86+0.04° 0.84+0.05 0.83+0.05%
ES % Met 0.24+0.01° 0.25+0.03"  0.30£0.07* 0.22+0.04 0.35+0.05°
A 150 0.78+0.02" 0.77+0.06°  0.89+0.04% 0.85+0.07*"  0.83+0.06™
= Leu 1.30£0.04® 1.28+0.10°  1.47+0.07° 1.41£0.12®  1.34+0.10™
W& Tyr 0.51+0.01° 0.50+0.04"  0.59+0.04% 0.54+0.05®  0.54+0.04*
H NS Phe 0.68+0.02" 0.69+0.05°  0.78+0.03 0.76£0.05®  0.75+0.06®
WA Lys 1.50+0.04° 1.49+0.11°  1.70+0.07° 1.61£0.14®  1.65+0.10™
Y15 % His 0.51+0.01° 0.52+0.03°  0.60+0.01° 0.57£0.04®  0.59+0.06"
K% Arg 0.99:0.01° 1.02£0.08*  1.11+0.08 1.10£0.03 1.04£0.10°
5% Pro 0.41£0.03° 0.56£0.18°  0.59+0.09% 0.65£0.20° 0.57+ 0.01°
TAA 13.29+0.75° 13.69+0.79°  16.32¢1.09"  17.10x0.76*  15.52+0.37°
EAA 5.81+0.19" 5.74:0.44°  6.81+0.40° 6.560.41° 6.460.27°
DAA 4.43£0.55° 4.73£0.36  5.80£0.97* 6.76+0.75% 5.52+0.53%°
EAA/TAA(%) 43.76 41.97 41.84 38.44 41.63

T R AP bR HEZE [R] AT B B AR R TR R 22 57 35 (P<0.05) .

H# 4-11 mJ A, AN[FEHRREEI SR, B SRR, SRR (TAA) & &
W TFEIEIR(EAA) M BERZ LR (DAA) M RO B LT G R, —
AT EE RN 60% 0 e, 4099 16.56 g/100g, 6.81 g/100g, 6.05 g/100g, K&
P 0%, HARANFEHMERA 2 A —=#% 2R A EEP>0.05); LHEIER S
BEPR S 51K B B BRI N, RIS NS BT, HA 5 0%

I EEfE R, A

43.76%.
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R 411 AR 1R

B ULIA R SRR IR S & (BFFF) n=3  g/100g

BEEIR TR PR 0% BORZFE 40%  HRIRE 60% IR 80% AR 100%
R TR Asp 1.07£0.20° 1.78+0.28° 1.65 +0.14%® 1.42 £0.17%°  1.33#0.19"
SR Thr 0.56+0.05" 0.77+0.14° 0.76+0.07° 0.69+0.10* 0.62+0.07*
20551 Ser 0.53+0.03° 0.73+0.12° 0.72+0.05* 0.61+0.06° 0.59+0.06"
A5 Glu 1.89+0.26 2.21+0.52° 2.51+0.14° 1.91£0.39% 2.1620.25
H4 % Gly 0.67+0.05 0.75+0.09% 0.88+0.12° 0.91+0.22° 0.730.07°
WA Ala 0.80£0.06" 0.87£0.09®  1.00%0.11° 0.89+0.12% 0.89+0.06%
Wtz Cys 0.10£0.01° 0.12¢0.01*  0.12+0.01% 0.11£0.01® 0.14+0.03
455 Val 0.74+0.03° 0.74+0.04° 0.87+0.03 0.77+0.02 0.82+0.04%
HER Met 0.24+0.01° 0.27+0.05" 0.28+0.02" 0.26+0.03" 0.37+0.04
A 150 0.78+0.02" 0.81+0.06" 0.89+0.01° 0.78+0.03" 0.82+0.03*
=5 Leu 1.300.04° 1.35£0.10°  1.46+0.02° 1.29+0.06° 1.37+0.06™
W% Tyr 0.51%0.01° 0.55+0.03" 0.55+0.05 0.49+0.02° 0.56+0.06
NS Phe  0.68£0.02° 0.72£0.01  0.79+0.02° 0.72+0.03" 0.74£0.02"°
2R Lys 1.50£0.04° 1.55£0.05°  1.760.06° 1.5620.08" 1.65+0.06"
Y15 His 0.51+0.01° 0.54+0.01°  0.60+0.01° 0.54+0.02" 0.56+0.02"
K% Arg 0.99+0.01° 0.99+0.01° 1.11£0.03 1.0520.02"° 1.02+£0.05™
I % Pro 0.41£0.03° 0.66+0.03° 0.59+0.05® 0.57£0.13* 0.50+0.04"
TAA 13.29+0.75"°  15.37£#1.03*  16.56+1.59° 14.57£0.59®  14.86+1.00%
EAA 5.81+0.19° 6.20£0.55®  6.81+0.85" 6.06+0.21* 6.390.34%
DAA 4.43+0.55° 5.61+0.95®  6.05+0.37° 5.14+0.65% 5.100.54%
EAA/TAA(%)  43.76 40.45 41.04 41.66 43.04

TE: R AP P bR 7] — AT B EAR AN ) 7 R FoR 2 7 i ¥ (P<0.05).

I 4-12 AT 50, DURAS [F] S PR il s, BEE LA I S 0, 258
(TAA) L. LRZAEREAA) L E . HIRZIER(DAA) L EE EILHILLE NG b
THEa, =& D E{E(F60, SO)4l 2k K, J37l% 17.10 g/100g, 6.56 g/100g, 6.76
9/100g, FHH1(F60, S0)415(F1, S1)4l —=# 1% FA B3 (P>0.05); LikaHEM 5=
FEMR SR LU AEREAE YU IR 3G I, SRICA e BT E TR BB, Hd(F3, S3)
AW RR, T 44.10%.
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AN [ PR SR X 1% 8 A 3 Ot A & X PEAAMIIE A )21 T A BRG0P JR R 2

%% 4-12 YUBAN A IR A 1 0 A8 LA h Z SRR AP K B (B FF) n=3  g/100g
SAIER AR (F60,50) (F1,51) (F3,S3) (F5,S5)
RITXE R Asp 2.21+0.28" 1.7240.18" 1.12+0.23° 1.24+0.15°
S5 Thr 0.87+0.10° 0.81+0.03 0.55+0.12"° 0.590.07°
2R Ser 0.80£0.16° 0.70£0.01*  0.470.02° 0.5620.01™
BEAMR Glu 2.45+0.56° 2.43£0.21° 1.52+0.33° 2.01£0.16%
H4 % Gly 1.06£0.36 0.77+0.21° 0.67+0.29° 0.78+0.13
PR Ala 1.04+0.15% 0.87+0.17*  0.73£0.13" 0.87+0.02°
It Cys 0.1240.01° 0.13£0.02° 0.11£0.03° 0.1240.01°
Y% Val 0.84+0.05" 0.81+0.02®  0.71+0.10° 0.78+0.03%
WA Met 0.22+0.04"  0.36+0.05° 0.20£0.02° 0.37£0.04°
LR 1so 0.85+0.07° 0.82+0.03° 0.73£0.11° 0.79£0.04°
SRR Leu 1.41£0.12° 1.35+0.05% 1.22+0.19% 1.29+0.07%
oI Tyr 0.54£0.05®  0.55+0.03 0.46+0.06" 0.52+0.02
KA Z IR Phe 0.7620.05 0.74£0.03° 0.68+0.09° 0.71£0.03°
T Lys 1.61£0.14° 1.64+0.06° 1.48+0.22° 1.5620.08"
Y15 His 0.57+0.04% 0.55£0.03° 0.50£0.06° 0.54+0.03"
K558 Arg 1.10£0.03* 1.02+0.04° 0.96+0.03" 1.00£0.02°
I % Pro 0.65+0.20% 0.56+0.09° 0.49+0.08 0.570.13
TAA 17.10£0.76°  15.84+0.78*  12.62+0.79°  14.31+0.26"
EAA 6.56+0.41° 6.54+0.16° 5.58+0.76" 6.08+0.27%
DAA 6.7620.75" 5.78:0.72  4.04+0.42° 4.90+0.27"
EAA/TAA(%) 38.44 41.41 44.10 42.49

T R PR P BE e 7] AT R EARAS ) 7 B AR 22 57 1 % ( P<0.05).

4 11ig

AR TPAVEINE T 3 PR mESeng (1) 1 W& A2 A 63 UL A AL R, &5 Sk ],
ENGIINER s Do S SO INSY e RS S d e S N i e f0b - 2 I N i dled ke N
PRI rh, B BRI B3GR RIS N RS BT, T
IR PELESIE . N SR M X e fie bn S IS A A S A, BISE BTHE TR
YURBRAS [F) JE 3 P e s g b, RT3, 3 PO [RIYLAR A I T 4 1l b 28 X
(F60, SO)R[IXSRRAIAHLLIA BT TR st JROoRhPE. PHIEE. N ERTE 4 D kts
MR AR RIS NIRRT BT AR A 3 ISR IE T  TRA R 1 AR
R T — @ FEEE A, PTREIRIE . 3 Fhm SRms (R A T4 2 BRI 1 W8 4958
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i e, B 3 PPy S A A X 1 g e A i A Kl R EH . HFEA
) A 5 W % % Ao 5 56 I PRI B B 2 S AN R o SIS HP DN 1) R R AR P 380 SR FH ) B
BRIE, MAESERR & T, SE 2 0 R A, BRI P TR 9E h BY 15
T E 2t B kR, DU R 3 68 () n 3R A 56 22 (R JEmh okt B8 b 45 45 41
ZURNUR AT eI Rl g, Forp &5 40 20 23 3 28 RS J B ) e (B 2 55 2000) . A i
TR, G2 A ORI g2 s T WUREF 4 Hif s2m, 4 Hagen %5 (Hagen et al
2007)7E K VUV % (Hippoglossushippo glossu L.) L H A 5 (1 5% Wi X 22 A 9% b &
I, B 5 T R AT TR R B o) s 2 ) 6 Wi S 25 v T LT 1 85 R0 FLAE 2 5
Moreno %5 (Moreno et al 2012)7E Kby (Salmo salar) i 5 il f2 aF 5 B, iR A
R PR AL R R R B8 £ 5 v T SR B R O BT IR R . IR Ah, R ITR
B A0 R 5 IS DRt ) i B AR O, IR R e v A R K
(Mccormick 1999; Johnston 1999). EI7E LA S50 E 3 0 i AL AT 0 e i
JRE S, SRR NEYE S, B REEG AT 1 w8 24 AZ 63 1) UL A i 52
S E

ARBFFEH, AN [ B SREMERT 1 W A= S B (R L PRI 5RA5d 5 2640 AN [ (R RS B2 (4 5 )
AR () S, B B (R I, 1 8 AT B PR UL PRI I 437 2K %6 S TR
g6 FTHE R, B 4 id A JOR B A%, Sk 9.75%;  AN[RIFEE
FISEI, BEAE BRI, 1 WA EHLA I AA R R BRI 2 BTG
FRER S AR BIER 0%F1 1000% I s 151 28 R AR, 4308 11.00%. 11.75%.
DUARAS [7] F8) B P MR S8 v, 25 20 ) i 2K 26 A0 (FB0,  SO)AH Atk AN K,
Hi(F3, S3)41Lj(F60, SO)ZH I i 2 2 AN EAR, 43734 10.50%. 10.25%. ALA
(R Bk 45 2R AT, 2R BH LA AR B 0 A B X 7K O PO P B . N TRIBERATR . R
[FIBEM R LA [ ) S5 0 AL AT i 2K 2 5 LT 1 P S B AR DG, (R OG
PEAS 535 ((P>0.05), L rh A [R5 MEE 2 (14 JL PATJUL PRI e i 40 2k 356 15 JUL T A (10 2% 88 5 I
B AN (P<0.01); AS[RIFEMEATIR . AN [F]HEME 6, LR ) J) 309 £ JUL PR O i 4
KA G HER) HAR R IEA M, PR A B35 ((P>0.05), AWTFETR Y R1E
ARE(RAE S 1998). Fh K ROAIE B (PR AN DB 1993) FH 51 45 JR 45 A

—FRAB L LA 4% R SIA 4 HAR R ARG RS, AN 5
IR Sl 2 (1) SAH G (3% 4-10)(P<0.01) o 11 AN [R5 M L LA [] i 30 45 Wi ) s 3
1 W AT (R LT A ()8 RN AR VAT {35 (R A DG M (P>0.05) o 2 [] % 45 (24 [ v 45
2004) T L& SRR ], FIVLET 4 HAR VP & W RS B T LT R L . BFoe k],
HHUILETAEBRAE, UL A LET 4R35, APt 80 . Johnston %% (Johnston et al 2000)
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XPRPGEEEER) 2 AN G R FCP ORI, WUET 42 BEBOCIL R RSB . /T N D& AEAR
Z AR ORI, WLAFYE EAR RN R RS FE AP AR SOOI . AU, L4
PV EAE 5 REANME R A B AN RIRE B AH DGk o AN[RI AR, LT 4R % R S
i P ELA 0 S 35 1) SR S PE (P<0.01), (HAULET 4 BLAR S50 B 2 [ AS B 6 25 (R A e bk
(P>0.05)0 AN[F]HMEEAE S YLIRAS ) JE S PR3 PRI PR AN S 2 vy, LT 48 1) AR R 35 R
P SR 2 [ AS HAT B3 AR E (P>0.05) . LET4ERRAn, 25 Oy i, LA
NE T AR 22 22 T LA At 2 FE AR S B, VB (Rivero et al 1998) . ANHift
G, WA T i S LET4E AR 261 L B (AR DGk (B8 4-13. 3 4-14. 3 4-15),
P LA S, UL & & SHET4Ef ER . S, WE 3 F¥WAREEE
[FIAH AL (P>0.05) o 155250 25 S vl fig 55 556 1 AR A 00, L SEI0 fa AR A (IR 1 4%
MR T ARk BRI AE KRR, S AP SR SRR ] () Ig 107 & 22 e A . LT 4
REAE S5 LA A R OGP, 5 1 0% 2 s it JI LT e i 1) L A4 PR 32 0] 65 40 1) 5%
BEREE ft 0 T BN IR AT 4 R o WLET R AR AR A 2 ph 22 D 1T R IR 325 ke
(1), SRS T IE N I REI AR, WLET R4 o2 o 7@ M D RE M g
LR LT HERFAE, AL FEIWLAN M ) S50« 5 T 1 dy ARG m JULET Ak T A A= K 1 g 1)
PRSI 5571, IXLCRFIEIY 2 IR R AFEe s PRSI JLIRIR AT LA BB FR7KF
WEIR R, 187 NERE M. Rk, ARSI A& T 1 4ess i HLET 4
(AR ARFAE 5 5 JUL PR BT O 2R3 75 filde— 2B IR 9T
2 4-13 AN [AI AR UL A 5 A TR BRI R 5 A

KR R it J&5 HA
3)-3 -0.7417

HAE -0.675" 0.504

i 117 -0.145 0.293 0.124

I **RI8 P<0.01, FIRAHCHEM 3 .

R A-14 ATFI PR JILA 5 T AR A

R R fugi iz HAt
T 0.229

HiE -0.449 -0.088

I 17 0.262 0.062 -0.217

e **RIR P<0.01, FTRAHRMER R
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R 4-15 YUHRANTF] A 1 PR BERL DA ST B4R b A AT 51

R R bl hgi g HAt
T 0.439

HiE -0.200 0.445

JIg 105 0.231 0.388 0.219

e *RIR P<0.01, FRAHCPEAR B

M 4-7. F 4-8. F 49 HFE] UL, LI NZRAZEF UL FRAS I 17 Fh g R
AR IR . AR IR IRYS A 5 B, ZABERRIR 7 FF, S ERENH
16:0. 18:1. 20:5. 22:6. ZACHFWLIN TP &A% = ) EPA NI DHA 452 AMEMRITTIR
HARRIE TR, v LME NS 2 AR IR D7 R 1) R YR . AN R 43 mi
FRWEIIAT N, ARG R LA DT R I & B>, AT R T R 2 ANl
MARITRR & D, AR A S LA, AEFRRITRR &G 40 . 8%,
ANVEL IR 95 1 1) 5 E M AN S v B (TR 2001) 0 1 W8 2R A8 S L IR 8 v 1 1 119
ANRLRR T 107 BE N 4 RT AT AT E A8 v 5 (9 v AN I I I A 21— s IR~ VE
M EEAE IR ITR SE ) A . 3 PR SRS 1 88 AuAs fid i iy R e 25 4 e
B BRI, AEJEAN A AP M 1 % A% 5 I 7 TR 1 25 e AN R R FE 1R 32
Mo AN S0 rh, 1 W AT B3 4R 4 I 1D R 7 Bt A F A 3 i, %
ARG S EPA+DHA 15 i RILSE ETHE T RIS, (HREA B AR (131
I, 1 R ARSI NR TR S S ABAIR DR . S ANBERIRIRR . 2 ARG R Y
TR R ER IR E R, R R BN AT DT 1 AR g ) A
Ko FEIR B KA, TARA, T AR T AR IR o AL R o 38 B P A
A 1 W 2 AT i ) g J0T TR 5 A ML R E 9o AR S 3, MR i
M2 SRAERIIRINIR . 2 ANHUR IR TR 1 AR A FARERIAS [ B2 AL, Fem 1 ik
/d HHEEEER 40% 1 B AR R, UE BB A R R, /D 2 O AR T IR TR AR
o YURASE W AR szt s, (FL, SOZAMIWATE TR FAAS AR 2 |
Z ANV RNG R 5 e de e, U0 W) R L P M F 8 7 =T e 5 A ) T T TR 1
LR, WL 1 d $0 1d ey s 4 7 N, TRHE R, & —FhmT LB
SRR I [R) FRAEARE A o

& 4-10. £ 4-11. 3£ 4-12 7] 40, 1 @ ZRac LA A I 17 By Wi 2
MROBIEALEE, BEBRANE). NEEBRK & EaHRF LG, SeREMARER IS
AR, S8 —MAE 1.52-2.61 g/100g, HIX S ERZIMEH RELEAR . MR Z
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W, TR o BRI, IX S £t (Mugil cephalus) (25K 4% 2001). f§ffi(Siniperca
chuatsi) (A8 2% 1998)F13H il (Pelteobagrus fulvidraco)(ZE 1445 1999) & 4H [F 11
BN B SEAE o R R B R TR 2 SRR I A e B B = (AR SC A 2005), 11
1 W 2= &2 6 LA b i B Uk 2 AR R Y & Rl 32.60%-39.53% , iy T H
(Ctenopharyngodon idellus)(28.07%). fi%ffi (Hypophthalmichthys molitrix)(26.54%) F/1fi
ft1 (Aristichthys nobilis)(27.47%) ( %% # # 45  1998) . Bt A2 (Verasper
variegatus)(31.26%)( iz 415 2006), Ik T Tt (Sparus latus)(42.56%) (7 K X 55
2002). KZEfF(Psetta maxima)(40.04%) (55 7% 5 2008), 6 1 W 42 A8 i T AH X
BN . ANFFRRFEIE AR, 1 A BTN o w7 2 BRI o S 2 SRR 1 B A
(EAAITAA)Y 38.44%-43.76%. HE FAO/WHO HIFRARRIR, Fiicls ()& AR
R TR WEAA/WTAA 4 40% /A7 o 1 g 22 BT LR 2 S5 IR A i & L ik Fa s 22
K, RIHE — Pl B I AR TR YR . 3 FRBCME SEmE 6T 1 8 A A B LR PR R A4
A RS, AR AR (B SR 1 W 29 i 2 JE IR 1) 8 B — I3
BEAE PR MRG0, 1 @S 6 1) 2 IR s = R L 28 ETHE T R
e, UEUIAN[A] (R SN BERE 520 1 R A AT IR N R R A A7 i, B il e (B8
IFHESE 2014) AR 00 2 B AR IR IR S . DR EER S B L W )
S A AR YUERAS R R R i s g b, (F1, S1)ZH M2 1R B &
W RS R A SERE LR B R 5 (F60, S0)41 IR JE k2% 7% 5 (P>0.05), At
TTHT RIS A Y, AT RAE SR LA 1 d R 1 d BRI DTV .
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1. AR 1 a8 A G, LT ACRHE, LA R RFPE . LZT iS5 A
WRIDTHR S FEMRI 55T FPE 3 Y/d AR Aok, LR 2 ikids JIFJIE
IR Ry R B v A 3 IkId 4 IRId e AN[RI PP A ) UL 5
FREE, 2 kI AOREPE BRI AN R B MR AUA JYL 2T A ) 58 5 s 2 HAT A0 S 25 1)
FHRAE(P<0.01);  JLPAIIE kA5t A AR IR A BERIAR 3 IR/ 4 Tid; BERIIR 3
I BILA IR . MR B & B e i

2. ANFBMERNS 1w sC B384, FPEH g, LA TR REIE . LET YRS
HEWAIR « SR R0 B 100% K AR FEAE IR Bk, ARG W il 2k s
RO BIRAR 3 IRMd. 4 IkId; AR LET Y ) 5 S5 A 22 ) S A W 25 1)
IEAHSRME(P>0.05); LA kbt 2R R BRI 600051, JLARIYEAR; BHER 40%.
60%IFIILIA IR R « 2 B IR B 35 e

3. WUHRAS R 6] 1 8 A g A e, AT AL, LSRR LET
Yeghiy, NRITIR . EIEMRIEI: M E4(F60, SO)KIREM KKK, HAa 34 4
PR EEIEK R 22 A K M 41(F60, SO)IFINEIT MG JeR BRI Ty LET4EN
B SR 2 1) BN B3 B IEAR S PE(P>0.05); ALY ik 4 25 5 4 (F5,  SB)4H 41,
HAWBAL: IENim S EaEm & FL, S, HIXE(F60, SOV, A&k
=lF(F60, SO)ZH, Hukie(FLl, S1)4l.

AR — IR T 3 My N FR5, ddsk. R T AR, TR LR
b, WURTRIREME SRR LETAEAR DGR bR ZIEMR . NEIIRIL 6 IiRhs, iR 1
A AR R 2, R IR R T L 1 AR . 2RG Bik
ARTS . FREE T s 1 2eAc i (P ot b 2 2/d. $2 4 60%. (F1,S1) 3
YRNLAGERERE N, nTRUI TR A BE . RS E A E N JLEREM; 3 kid. #
MR 80% 2 ZH K LATE LRk, AT DI Ll — 8@ & e N B e 45 B 9- 5 2%
T, E TR M, UGS R 1300 g ZE AT 1 R AR AT SR FH AR R AR 2 9K,
FERBEE S 100% B0 72X b Al A i 1]y Al R FH LR 1 d $emE 1 d (3
Ji s
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