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crocea) [WIHE R E #(30.51£0.16) g|w AL & A LA S i B, A XU EMFEM I EERA
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DEBWERE | K. AR A8 4 (P<0.05), PO AL AH &EALA S FA s % B % 5 T P50
A1 P100 #1(P<0.05); P100 41 AL /@ A flg 5 B % % & T PO A1 P50 41(P<0.05), P100 41 K # & JL 7 #
AR 2 FEE(SOD2)Fn it A LA B 5 H (CAT) kR % KT B Z & T PO #2 P50 41(P<0.05); PO
4 0L A A% B F E2 A8 K B F 3 B (Nrf2) & 35 K-F U 2 % & T P50 41(P<0.05), P100 #1 PO 41, P100 #n
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T 3 2 3 (P>0.05), P50 4 A # & ALA SR E NG A (T-AOC) & F 1K T PO A7 P100 41(P<0.05),
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PRERAG ISR, AR 77t i JFORMIE 5 ok, Bl
M AS RRLk Lk, UL, FEEkK . ISR i
Ok B 7 2 AATH EAL(FAO, 2019), AZHE 2 tH 5
PRI E AR, 2018 4FE 2 EREARE = B
7 499.8 Jj t (USDA, 2019), HrHE & 4G 16 FIRg 15 iR
(SEA)FIA L FIRE 15 R (UFAYRY Fe il 1 : 1, HFE
B84y N AE MR (C16:0)(Edem, 2002), Bell 2£(2002)
F1 Fonseca-Madrigal 552005055 &1, A7AEH 4351
B0, 25%. 50%F1 100% Fa Rk o, o v v fe:
(Salmo salar) FAT 85 (Oncorhynchus mykiss) W) 4= K
AETC i & 52 M, JF H DR v B & 3 0 i) ok
24%5 20%.

T et I 5 R 11 A AR 2 o 3 A IS LA 5 A
S o AEA) I 58 4 B AR RDRL T 0 S BRI TRV PR
BUHLIA B b . F5/K 1 R IR f6.(Regost et al, 2004), i1 [
PRI T 98 5 VAN f0 28 T 00 5 AR o, TR KRR B |
YoE i iz . 42 H % (2015) ., Tk BEAR 55(2020)
DNV LR A 2 A 18 (Oreochromis mossambicus)55fh,
FKAEFE KB, WLIR A7 Jot 4 BT Al o 5t Jo £ 7
AEEm, H, L T Z A i FEE T R (PUFA)
Sy W A Ak B URE , T E BULIR) T RE
GR/NREE, 2002), fiAGT 2 1935 HEA(ROS) 1 HEHLIA
AR T, TR 3 U 55 S LIRS AR AL R T R
F+47 % (Chen et al, 2013), [FIAT, ROS KFF S5
VLRI EF 4k ELAR U/, B0 UL PR s B, %ok JUL PR S A A R
FVEFH (Yu et al, 2020), FRERZS(Q014)HF55 208, K
Hr 32%~40% 4 A7 R iR AR f il T DA e 2 o
(Cynoglossus semilaevis)JU AL BE J1 IR #E HAE K
17 ) e A 9 5 4 2 AR ity D) S 2 A T S A Tl 1Y)
677, ARG RE IR, 25 BTG . 7E b
IR PEFEEERT T & B, TR AT 50% 11 £ 7h Bl
R AR 2 R /K n-3 PUFA 197 & (Fonseca-
Madrigal et al, 2005).

KEE A (Larmichthys crocea) 2T [ fx KRR 1Y 16
K R 775 02 B 77 GH RS A 4 RORI S 58 %% B 1Y)
BT, FREE K U A A A2 ORI . 5 AR K A A
Pl FREHE A B A0 IEUL AN . A (53R 1k 45 it it (]
(i EIN4E, 2016; Mu et al, 2017), K H fa F 55 F
DIk et fa o £, HORIEATE, SR —, 55
TR IR IR B . K IR T Y R B R AR ] (A £,
2015), XAAEHE T KE ff FRBE A R v R A Ak
FRIE e FNEFH o ASBIEGE LAAZ AR R 2 AR Dt AN [ 7K T
i) EPA+DHA , 857 HO KRB A LA & BB 8 AL fE

(SN, A R R A0 A A RHE 7 A D A A S At a o
1 #MRER=E
1.1 SKIeE

DL FL ORI 2R R, DHA & &7 . EPA
BT R R DL A SR WA D B AR R, T A A
fR/(EPA+DHA) LG5I 15, 1: 1 M 5: 11/ 3

P AL 43% M H) . SEARE 1% MR R,
43R4 PO P50 F1 P100 (58 1).

12 BREKIW

S T R — bR a0 T AR TR T R K
KA A, EERTIIF AT, e R
4.0 mx4.0 mx4.0 m (I KEXFE IR 14 d, D
T SIS AR A SR AT . BT HRAS R, R LR
24 h i, PRIEARE AR L /NG Y K A [ iR 1R
K (30.51x0.16) glREHLATBCE] 9 A MIAE (1.0 mx
1.0 mx2.0 m)H1, BRI 50 BB o A3 AhiRDRLBEDLE 1
3R, R E R 2 (05:00 A1 17:00), F5E
SEE AR 70 do FRFEMAME], JKIESH 21°C~28°C, £
Ry 28~32, Wfi#4A(DO)=6.5 mg/L.

FIGLI ARG, R myLik 24 b, AT &
(1 : 10 000)(ZHE K 99%) X 52 5 0 AT BRI . %o 45
A RAE rh Y fRRE AT, A e sk AR E R
R MAEREDLER 9 R, WWAENLAFEAR . R T k4R
JLPR 8 S B0, %o e 04 JIL PRI A 6 A7 A [+ ot S i e
AIEE 1, 51 A & EBEEQ016)]. M#HET 48 h A
SE R E WU S . 5K 0 pH, AL PIRE SO
—80°CVKAH T R IRAF -

BT R ILPA AR AR B AL o0 A
Fig. 1
quality parameters in muscle of large yellow croaker

Sampling segments for measurements of the

A: KRBT B KHEAK T
C: #2ll pH; D: KM ARIIR
A: Segment was used to test texture; B: Segment was used to

test water holding capacity; C: Segment was used
to test pH; D: Segment was used to test fatty acids
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Tab. 1 Formulation and proximate composition of the experimental diets (% dry matter)

JEUK} Ingredients

525 4H Groups

Po' P50° P100°
fa % Fish meal® 39.00 39.00 39.00
Tl Soybean meal® 21.70 21.70 21.70
/NZEHS Wheat flour? 18.50 18.50 18.50
KEUPWENE  Soybean lecithin 2.00 2.00 2.00
FEAE R HimEs  Tripalmitin 0.00 2.50 5.00
DHA® & & iM+EPAS & &l DHA enriched oil +EPA enriched oil 5.00 2.50 0
WAL 4% Microcrystalline cellulose 10.35 10.35 10.35
WU % FE  Beer yeast® 1.50 1.50 1.50
e E TR AL Vitamin Premix’ 1.00 1.00 1.00
WY R BURER  Mineral Premix® 0.50 0.50 0.50
AR Attractant’ 0.30 0.30 0.30
B3] Mold inhibitor'™® 0.10 0.10 0.10
LA FEMsmk Ethoxy quinoline 0.05 0.05 0.05
M3t Total 100.00 100.00 100.00
4343 #r Proximate composition
M H Crude protein 43.41 43.41 42.63
MR Crude lipid 10.69 10.63 10.67
kit B2 /(EPA+DHA) Palmitic acid/(EPA+DHA) 0.20 0.80 6.00

e 1. WRMERIRR/(EPA+DHA)=1 : 5; 2. {iR5AIR/(EPA+DHA)=1 : 1; 3. {AR4ERImR/(EPATDHA)=5 : 1; 4. J&
B SRR A R A R by HE A . 70.27%; KLIEIT . 6.60%; Sk, HLEEMH : 53.37%; MG : 3.68%:;
NIRRT 19.69%; HLARNG: 1.58%; 5.DHA: -+ 8NMEIR; 6. EPA: TR TUGIR; 7. 4E/E R PUREL: 48
R By, 25 mg; IR, 45 mg; 44K B, 20 mg; 4E42E By, 10 mg; 4E4: K Ky, 10 mg; JJLEE, 800 mg; 4i/k R
B;, 60 mg; MHEZ, 200 mg; MAER, 20 mg; MK, 60 mg; 4EE A, 32 mg; 4K D;, Smg; 4i4EE E, 240 mg;
#erEFE C, 2000 mg; KK, 16 473 mg; 8. B TTRE: WANMREN(1%), 20 mg; MUERES(1%), 60 mg; FHAL4N(1%),
50 mg; FiFRHA, 10 mg; MR W Ek, 80 mg; WREREE, 50 mg; WiMRsh, 45 mg; MAREE, 1200 mg; Wil — & 4%5, 10 000 mg;
FYER, 8485 mg; 9. WM W& « FEm=1 : 2; 10. PigeHl: =DM : WR=1: 1

Note: 1. Diet with palmitic acid/(EPA+DHA)=1 : 5; 2. Diet with palmitic acid/(EPA+DHA)=1 : 1; 3. Diet with palmitic
acid/(EPA+DHA)=5 : 1; 4. All of these ingredients were supplied by Qingdao Great Seven Biotechnology Co., Ltd. White fish

meal, Crude protein: 70.27%; Crude lipid: 6.60%; Soybean meal, Crude protein: 53.37%, Crude lipid, 3.68%; Wheat flour, Crude
protein: 19.69%, Crude lipid: 1.58%; 5. DHA: Docosahexaenoic acid; 6. EPA: Eicosapentaenoic acid; 7. Vitamin premix:
Thiamin, 25 mg; Riboflavin, 45 mg; Pyridoxine HCI, 20 mg; Vitamin Bj,, 10 mg; Vitamin K3, 10 mg; Inositol, 800 mg;
Pantothenic acid, 60 mg; Niacin acid, 200 mg; Folic acid, 20 mg; Biotin, 60 mg; Retinol acetate, 32 mg; Cholecalciferol, 5 mg;
a-tocopherol, 240 mg; Ascorbic acid, 2000 mg; wheat middling, 16 473 mg; 8. Mineral premix: Na,SeO; (1%), 20 mg,
Ca(103),°6H,0 (1%), 60 mg; CoCl,-6H,0 (1%), 50 mg; CuSO4 5H,0, 10 mg; FeSO4-H,0, 80 mg; ZnSO4-H,0, 50 mg; MnSO,4-H,0,
45 mg; MgSO,-7H,0, 1200 mg; Ca (H,PO,),-H,0, 10 000 mg; Microcrystalline cellulose, 8485 mg; 9. Attractant: Glycine:
Betaine=1 : 2; 10. Mold inhibitor: fumaric acid: Calcium propionate=1 : 1

5 EDH Y TPA BExCHEAT LD T kb i I , A 46 A E
s N EREE . ORGRHEFIOR IR SR BN
8 mm [ [ HR ; REE N 25 N B H &G ; 1
D42 R 30 mm/min; JE AR 12 30% ;246 150 0.1 N

% Gomez-Guillén Z5(2000)1 7 B & K v fa L
B X (I DK 7o ff FE#E S pH 31 (Testo 205,
L[ ) R JUL PR AR RE BB L 1Y 3 S RHEA T pH T AE o
1.3.3 HAMARK L6 REEHH 18 i Trizol
i #] (Invitrogen, Carlsbad, CA, 3&[E)HHHL A 2H 4
RNA, & [l NanoDrop 2000 4365 31 (Thermo fisher

1.3 Hmah

131 JLAfsRrEzegm e FREZ 10 g REEML
D X (B DFES, VIRRRAIZ)E, ERH TR
(ALPHA1-4LD, Christ, f8E)H 7T . BRIiRRH BEfL
RIS (f E3EF, 2016), RS- AL
IR (GCMS-QP2010, &5, HA)(Mu et al, 2018),
O TERE AT PEAL B, il i NISTOS.LIB i 4 it
IR, 0 N 105 R 2H (VS i B2 73 1 80%) .

132 WA M, pH FedrK A egml e TENLA A
X (A DI 3 a5, R B {L(TMS-PRO, FTC,
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scientific, 3&E)FI 1.2%35 EAHEE S VKR RNA ¥
FE R f 3 PR DA 4548 3R 454, R PrimeScriPt™
RT i 7] £ (TaKaRa) - H2 B RNA S 4% 5% i cDNA
ST 546 M 15 NCBI R IRER K
£ R 5 H B SE R ) B 1 R A R 81 5 6 TR B 1

x2

GIVHEAT 22 B P8 H I 8 Al I PR SF X T
5%, B B-actin NS IEH, N Primer 5.0 #XFi%
. s, FEXTEI AT A (AR TR ), SR
Je AR T A T AR () B A R 7 6 5 A B
REIWFH(E 2).

MELBXERIMFT

Tab. 2 Primer sequences of anti-oxidation related genes

5|44 % Primer name

5#J¥ 31 Primer sequence (5°~3°)

LR FE 5 Ace. No.

Nrf2 F: TCTGATGTGCGTCTCTCCAG XM 010737768.2
R: GCCTCATTCATTTGGTGCTT
SODI F1: ACCGTGTTCTTTGAGCAGGAG NM 001303360.1
R1: GCTACCAGCGTTGCCAGTC
SOD2 F2: GGCACTGGCAAAGGGAGAC NM 001303364.1
R2: CACAAGCGGCGATACGAAG
CAT F: CTTCATCAGGGACGCTCTACT XM 010735178.2
R: ATGGCATAATCTGGGTTGGT
p-actin F: CTACGAGGGTTATGCCCTGCC GUS584189.1

R: TGAAGGAGTAACCGCGCTCTGT

W Nif2: #%BF B2 M T 2 3K ; SODI: BAMAYEILEE 1 JEH; SOD2. WA ALEE 2 FEH; CAT: i

S S A

Note: Nrf2: Nuclear factor erythroid 2-related factor 2 gene; SODI: Superoxide dismutase 1 gene; SOD2: Superoxide

dismutase 2 gene; CAT: Catalase gene

PCR ¥ 3 )2 Jif : RT-PCR 4" 4 )52 b {A& 2347 2 x Es
Tag MasterMix & 7.5 uL, L5 14(F, 10 umol/L) A
0.3 uL, FIF5I¥I(R, 10 umol/L)Hy 0.3 uL, dH,O K
5.9 uL, kg cDNA 4 1.0 pL . PCR JZ )i ¥J7E Eppendorf
Mastercycler gradient PCR {% (18 ) i#47 ,

BABAEIE . Nrf2. SOD Fll CAT Feik 4R 2744
P15 (Livak et al, 2001),
1.3.4 REMEEE B3 AN A Fo g ZBA T 00
2 HENIAELA A KBS (Mu et al, 2018), K
A BAE ) TR 5 T A A A R S a0 T
AL P AL (T-SOD) | 3 84k &l (CAT) I M L &L
BLAAALAE J1(T-AOC)FITN — ¥ (MDA) & &, R @
E FRSE, fHESNMEEETH(UV2401PC,
EBE,  HA)D WO .

14 SitaH

i1 SPSS 17.0 FK 4% A B 1A 7 48 11407
T B s ¥ R 17 B 2 O 25 70 Mt (one-way  ANOVA)
Ja, BENAAEREZSNRA Duncan’s i1
LZHEIE, P<0.05 NERBFH,

2 ZWHER

2.1 HKHEgE

M 2 ATLAE S, PO, P50 1 P100 2H 2 [A] 75 K
12 K R H (Final body weight) G i & 2% 5(P>0.05),

—_

(=4

(=]
T

o0
(=]

YRKE
Final body weight/g

-

S S

[\ ]
(=]

PO P50
Bl Diets
N [E) DR R /(EPA+DHA) L 41
X R B 0 2R AR T [ 52T
Fig. 2 Effects of different ratios of dietary palmitic acid to
EPA+DHA on the final body weight of large yellow croaker

2.2 HPIAERAER LB AX

M 3 FTLUE S, BEE R AR R it i 3
i, KEEMALA SFA 7KV i 48 55 (P<0.05). P100 21
KEMALAM Cl6 : 0 T & & T PO 4L, P100 5
P50 4 . PO 5 P50 41 2 [H] JC & 2% 2% 55 (P>0.05) . 55 P50
AL, PO AT P100 ZH K E AL MY C12:0 7K b 2
2 7 (P<0.05), PO Il P100 4 AH It 2 5% KA B 2
(P>0.05), 5 PO ZHAHIL, P50 F1 P100 41 KE LA
1) C14:0 Fil C18:0 7Kt & 51 (P<0.05) , P50 1 P100
HA 2 F A B E(P>0.05), KEANLAL C20:0 &
i E A5 A B (R A TG 3 25 5 (P>0.05)

P100

& 2
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® 3 AEMARMRHIER/(EPA+DHA) L 534 X 3 & L P BS
ARES A ARSI (mg/g 105, PR ER, n=9)"
Tab. 3  Effects of different ratios of dietary palmitic acid to

EPA+DHA on fatty acid compositions in muscle of large
yellow croaker (mg/g, wet basis, Mean+SE, n=9)'

SC5G 4 Groups

1ji H Items

PO P50 P100

C12:0 0.05+0.00°  0.1940.03*  0.09+0.01°
C14:0 1.9340.04°  2.30+0.06° 2.27+0.06°
C16:0 21.13+0.78" 24.71+1.70% 29.09+0.17°
C18:0 5.07£0.23°  6.96+0.08* 7.41+0.35"
C20:0 0.34+£0.03  0.23+0.07  0.34+0.02
Cl16:1 4.91+0.38°  6.06+0.27** 6.59+0.25°
Cl18:1n-7 2.46+0.03  2.30+0.35  1.87+0.09
C18:1n-9 16.01+0.80° 20.78+0.86° 26.53+1.01%
C20:1 1.18+0.06° 1.85+0.18° 1.21+0.01°
C18:2n-6 12.3240.51 12.07+0.38 13.57+0.84
C20:4n-6 0.92+0.05% 1.64+0.43*  0.53+0.02°
C18:3n-3 1.64+0.05° 2.49+0.29° 1.66+0.06"
C20:5n-3 10.01£0.37*  6.37+0.14®  2.89+0.15°
C22:6n-3 22.03+£1.07* 12.06+1.52" 5.95+0.28°
YSFA? 28.52+0.95° 34.38+1.63" 39.20+0.23°
TMUFA® 24.56+1.11° 30.99+0.60° 36.20+1.13%
Tn-6 PUFA* 13.2440.56 13.70£0.43  14.11+0.86
¥n-3 PUFA® 33.68+1.49° 20.92+1.78" 10.49+0.49°
DHA/EPA 2.2040.03  1.90£0.24  2.06+0.01
EPA+DHA 32.04+1.43* 18.44+1.50" 8.83+0.43°
PA/(EPA+DHA)  0.66+0.05° 1.37+0.20° 3.31+0.17°

e W —A7 AR RNG PR oR 22 5 .35 (P<0.05) .
— e i B EURAS T IR TR (C24: 0, C14:1, C20:2n-6,
C20:3n-6)RTEX I, TR

1. R AU 835 — ST 356 F A (GCMS ) I 2 i 117 12 4.
AL; 2. SFA: MR HTER ; 3. MUFA: SRR IGER ; 4. n-6
PUFA: n-6 RIIZ AN ; 5. n-3 PUFA: n-3 R 2
AEANEIITER ; 6. PA: FRtHIR

Note: Data with different superscripts in the same row
are significantly different (P<0.05). Some fatty acids with trace
contents or not detected were not listed, such as C24:0, C14:1,
C20:2n-6, C20:3n-6, the same as below

1. The fatty acid composition was determined by Gas
Chromatograph Mass Spectrometer (GCMS); 2. SFA: Saturated
fatty acids; 3. MUFA: Mono-unsaturated fatty acids; 4. n-6
PUFA: n-6 Poly-unsaturated fatty acids; 5. n-3 PUFA: n-3
Poly-unsaturated fatty acids; 6. PA: Palmitic acid

Bifi 2 TRl RR MR R A R A, R Ar JUL P Y B
T F1E B R (MUFA) /K - i 35 32 75 (P<0.05) . P100 #H
KEAPUA K Cl6:1 &5 5= T PO 4L, P100 5 P50
0. PO 5 P50 41HH HTC i 3 22 5% (P>0.05), P100 41
PR E AL C18:1n-9 AKF- W8, PO 4 & hifx
K (P<0.05), 5 P50 £, PO A1 P100 £H K #5fhfill
A C20:1 /K- 3 2 55 (P<0.05), PO ZH A1 P100 21
22 5 AN 2.3 (P>0.05) . KEEMALAM C18:1n-7 &

TTE A AL B (] AH F TG B 3 25 5 (P>0.05) .

Bt TR R R o 3, R AALA Y n-3
PUFA /K- i 3 AL (P<0.05), T JJLPI % n-6 PUFA 7K
45 A B2 A F G B 3 25 7 (P>0.05) . P100 4K TR
o LA AR R R /(EPA+ DHA)K V- i 345w, H
P50 41, PO 4H & F A (P<0.05), PO ZH K ik LA Y
C20:5n-3. C22:6n-3 Fll EPA+DHA /KF i 8 5, H
Y& P50 41, P100 4 & a5 & [k (P<0.05), 5 P50 ZHAH
ke, PO i1 P100 4 K E LA R C18:3n-3 /K- I & 42
1 (P<0.05), PO Al P100 41AH b 22 5% 4 i 3 (P>0.05).
P50 2H K A LA Y C20:4n-6 & & % 5 T P100 4,
P50 5 PO 41 .P100 5 PO £ #H HL TG . 2% 2% 5% (P>0.05).
KLY C18:2n-6. DHA/EPA & 5 1E 4 b Hi4H
() #H H TG i 3 25 55(P>0.05)

23 RLARRM., pH FAiFkA

M 4 A[LIE H, PO 1 P50 2H K £a JIL A i i
REBEPE . P RPE L PEIEME B E ST P100 41(P<0.05),
1M PO 1 P50 414H L JC It 3 2% 5%(P>0.05), PO. P50 FlI
P100 HPEKEMALA pH FIHFK A G B2 2 5
(P>0.05),

® 4 TEARHRHIEE/(EPA+DHA)LL B34
K& & AL A M B B I CF Y AR R, n=9)
Tab. 4 Effects of different ratios of dietary palmitic

acid to EPA+DHA on the flesh texture of large
yellow croaker (Mean+SE, n=9)

Wi H UG Groups

Items PO P50 P100
B 0.83+0.06 0.85+0.04 0.76+0.04
Springiness /mm
i 7 1.11£0.10* 1.18+0.13* 0.76+0.06°
Hardness/g
MR 0.46+0.01* 0.45+0.01° 0.41£0.01°

Cohesiveness

KB Adhesiveness/ 0.63£0.06" 0.67+0.07* 0.41+0.03°
(grmm™)

NE I Chewiness/
(grmm™)

pH 6.08+0.06 6.20+£0.03  6.22+0.03

F57Kk 71 Liquid 82.41+1.31 77.88+1.47 79.11+1.43
holding capacity/%

24 HAlRmEMHLEED

TR 0L PR T AR A R O 3 DR 2 K K SF 14 52 i DL
3., WE 3 AT LI, PO ZH KB faILA ) SOD2 H:
IRl 3k 7K B KT P50 AT P100 4H(P<0.05), PS5O Fil
P100 ML TC R #E25 . K& RS IR AR KT

0.56+£0.08" 0.62+0.09*° 0.32+0.03"
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THHEHEHNN =

SOD2  CAT  Nif2
P& AbFEA Anti-oxidative genes

B 3 R[ARRHEHE R /(EPA+DHA) H A5 X o 25 fa L P Bt
S G HE DR B AT 5 M0 (P S (B R, n=3)
Fig. 3  Effects of different ratios of dietary palmitic
acid to EPA+DHA on the expression level of

anti-oxidation-related gene in muscle of large
yellow croaker (Mean£SE, n=3)

E AR R/NG FHE RN 24 57 1 3 (P<0.05), F A, SODI:
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Fig. 4 Effects of different ratios of dietary palmitic acid to EPA+DHA on the activities of anti-oxidative enzymes (a),
MDA content (b) and T-AOC (c) in muscle of large yellow croaker (Mean+SE, n=3)
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Effects of Palmitic acid/(EPA+DHA) Ratios on Anti-oxidative Capacity and
Muscle Quality of Large Yellow Croaker Larimichthys crocea

MENG Wei, WANG Qi, MU Hua, GONG Yu, SHEN Yawen,
SUN Yunxia, ZHANG Wenbing ", MAI Kangsen

(The Key Laboratory of Aquaculture Nutrition and Feeds (Ministry of Agriculture and Rural Affairs),
the Key Laboratory of Mariculture (Ministry of Education), Fisheries College, Ocean University of
China, Qingdao, Shandong 266003, China)

Abstract This study explored the effects of dietary palmitic acid/(docosahexaenoic acid [DHA] and
eicosapentaenoic acid [EPA]) on the anti-oxidative capacity and muscle quality of large yellow croaker
(initial weight: 30.51 = 0.16 g). Fish meal and soybean meal were used as the main dietary protein sources.
DHA rich oil, EPA-rich oil, palmitic acid, and lecithin were used as the main dietary lipid sources. Three
isonitrogenous (43% crude protein) and isolipidic (11% crude lipid) experimental diets were formulated to
have 1:5,1:1,and 5 : 1 palmitic acid/(EPA+DHA) ratios, and called PO, P50, and P100, respectively.
The feeding trial lasted for 10 weeks. Results showed that there was no significant difference in the
growth rate among the three groups (P>0.05). Compared with the P100 group, the hardness, adhesiveness,
cohesiveness, and chewiness of muscle in large yellow croaker fed PO and P50 were significantly higher
(P<0.05). Muscle polyunsaturated fatty acid (PUFA) content in the PO group was significantly higher than
that in the P50 and P100 groups (P<0.05). The saturated fatty acid (SFA) content of the P100 group was
significantly higher than that in the PO and P50 groups (P<0.05). The expression levels of superoxide
dismutase 2 gene (SOD2) and catalase gene (CAT) in the muscle of the P100 group were significantly
higher than those in the PO and P50 groups (P<0.05). The gene expression level of muscle nuclear factor
E2-related factor 2 gene (Nrf2) in the PO group was significantly higher than that in the P50 group
(P<0.05); however, there was no significant difference either between the P100 and PO groups or between
the P100 and P50 groups (P>0.05). There was no significant difference among the three groups in the
expression level of superoxide dismutase 1 gene (SODI) in muscle (P>0.05). The total anti-oxidative
capacity (T-AOC) of muscle in the large yellow croaker fed P50 was significantly lower than that in the
PO and P100 groups (P<0.05). The activities of total superoxide dismutase (T-SOD) and CAT, and
malondialdehyde (MDA) content of muscle showed no significant differences among all the groups
(P>0.05). In conclusion, higher antioxidative capacity was found in muscle when large yellow croaker
juveniles were fed with higher levels of dietary palmitic acid or (EPA+DHA). Higher dietary palmitic acid
levels decreased the texture parameters in muscle.

Key words Large yellow croaker; Muscle quality; Anti-oxidative capacity; Palmitic acid; EPA+DHA
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