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BHE FEA AT AR ISR BOR A B &
15 YLK BT A ) R, PR T R A R A 0 e R
Sp B N T RA R AT A I 3R, B
SVERE R T5 A, BOAE A AR 4 R,
Be & R iz s K 3R sl b, ek 1Tz
Al €0, AT R 2 JR ) TR, i TR A ) e
FRUK B e 1 S R R IR 7 FREHE 0 K e i

N L HC & AR DK ff 2 f FR BN b S 90 E A7
KA VTP AR TR, o TR ARy
R IRFE IR 22 5, PRI IC 5 AR o) £ 28 AE R
fE 1Y 52 W) A BT AN 7] o X 58 35 65 (Cromileptes
altivelis) " WIRF 5T, BLA R A A T (FBW) Al
B H AR (WGR) B 2 T UK, e K1 B
(Micropterus salmoides)™ 22W)#fi(Lates calcarifer)’
W 4 8 (Nibea albiflora)!'™ &% ¥ B ¢ I8 17 Bt
(Epinephelus fuscoguttatus @ x E. lanceolatus3)!"!
MR oE i B, BC A 1Rk FBW , WGR HI%F5E
A K A (SGR) 5 K fif % #1 AH L 34 T W 3% 2% &
HUmPR R B(PCRYEAR . AR, 7E K F R a2
Rl #y 71 BE 0 (Epinephelus coioides)!'™ . K 35
(Scophthalmus maximus)'™* | B T (Siganus
canaliculatus)" I F1 2 68 (Channa argus)!' %% 1 2%
g, FeA Rk FBW. WGR. SGR #ll FCR
P B AR T oK e fn X SERIFSEIE B G TR R
—ERE Al DIk e fh

e X UL A SR A3 K T R S W B O
B e SRS e A R R 4L A
SRR . T B EER AN H BUKF 53 R TR
A2, W R B (Larimichthys crocea)!" FIK
1 BRI RIS A B, e A R R A 1 £ ) A
Rkt HURAALA . MAh, AT,
K ARG E A S EEUE LA TR n-3 Z2 A1
Jiig 107 R (PUF A) AR, 11 A6 A1 AR 5 2 (SFA) FI n-6
PUFA %8 SAIM, A KA em 2020, 4
WAL G RHANL P 5 A n-3 PUFA \DHA il EPA
SRS TUKE A, H XK H ST
UKt g, PRt TC G TRDRHE SR 1 ST R
BRI RUR J5 T AN BE A B FUBASCR, i RETE—
FEFERE BB DL UK S 0 g g a2

EAT, NS0T e AR 0 R DG 5% 32 24 vh

R AT AT EFHARPT %t
FGRD IR N OS2 95 1w H R e AR RS i T
Tohfuku 25738, GRIRE b s fin 22 £ Al PR 2 1t
Wef AV o A58 UL PR v ) S0 348 5 HL 437 (ORP) AT 1
S(ROS) /K-, BT Al 3% 5% v 1A UL PR A B 41
k. Kotzamanis PSR 5e 3, YRR AN
MBS AR SR 2.03%~2.11%I, & A4
i AT e R B MR AR ASOR . Ah, A T
FUAE T BC A TRDRERTPK i 2 £ B MR /N R w55 (AR B 4))
oA K R, A ) AR R PR RS R0 i 2 22
S g ERTR, EH T IT R ARG R
AR A AT . (H H AT T A A R K fef
Fe A X S R AL PR G SR . KU AR LA S LA
ZH 22 S5 T TR B LR AR 9 M oS L ARGE . DR, AR
AF 5% 3 3 45 MR R RIS o AR iy f N T C & et AR
vkttt MR AR L LR E 3R A LA I
IR IL PR rp A A G 3 R 3Rk K RS2 R, A
(UN N RS p N o g B i S SIB L7
A

1 #MEEFE

1.1 EIgfas

ARSI K N T RHBC 7 #0835 LA
2% N Z B DT 0GR 1) e MR I 45 15
BERFET AR R A PR B 10y A BR 23 W) (38 FHH AR
PN, vk S fa DIvKdR G ik fa | R A DT
S, WAMEARLEAMTE, BAMES
UK B2 0 T IR AT . EHERIR MR Wi TR Z=HE vd 1]
JEIRASHIN 452 A B 53 A B2 B i) A A DU (3 2
% 3).
1.2 XmA&EFRER

AR5 FH B v A 4 0k R iR S
TR RELREFGIT)T 2022455 HATEH
T TR A AR Il B R K ™ R A B
A T A HEMAE (2 mx2 mx4 m)h AT 3G, 3%
BRI A (22.024) C, WEA#AE 5.9~8.7 mg/L,
ihEF 27.2~27.5, pH 8.0~8.2, AT 0.02 mg/L,
WAEFRERME T 0.01 mg/L. SLERTHEFTYIMk: &K
M 2 Uk, SR G A R RT vk e A A T A
W Bk SE B AR AR e R 2 — JA s
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Tab.1 Composition of formulated feed for Seriola dumerili juvenile
J Rk T 0% JURE JB i o35/ %
ingredient mass fraction ingredient mass fraction
111 4} fish meal 45.00 Z 4 vitamin premix 0.40
T flour 10.00 £ 1" mineral premix 0.50
% K2 3G M1 dehulled soybean meal 10.00 W5 soy lecithin 1.00
¥ H chicken meal 5.00 FAALETE choline chloride 0.20
2 e K wheat gluten 5.00 4 % C BN vitamin C polyphosphate 0.10
4R #) whole shrimp meal 10.00 Hfifi 2 taurine 0.10
K 5 H1 fermented soybean meal 5.00 #i & 2 lysine 0.10
i soybean oil 3.00 #E &R methionine 0.10
i fish oil 3.00 KA total 100.00
BERR — 455 Ca(H,PO,), 1.50

15 ZAERMZH X0 R YRR A R w4

Note: vitamin premix and mineral premix are provided by Guangdong Yuequn Biotechnology Co., Ltd.

®2 BERAMEKSERENEFRAMEERAM(GEE)

Tab.2 Nutritional components and amino acid composition of formulated feed and chilled trash fish (wet weight)

%
Wi T A Ak VK fif 2% 41 WA Ji & ) VK2
item formulated feed chilled trash fish item formulated feed chilled trash fish
HFE Y nutrient MR Val 2.24 0.84
7K 4% moisture 5.9 71.4 ERIR Met 1.09 0.49
#L A crude protein 51.25 16.7 TERR e 1.98 0.77
HLIE WG crude lipid 13.2 7.8 &R Leu 3.51 1.28
HLK 43 crude ash 16.7 3.1 B% AR Tyr 1.65 0.61
ZFEMR amino acid RN E B2 Phe 2.09 0.66
RITAHAR Asp 4.31 1.52 MR Lys 3.43 1.36
IR IR Thr 1.96 0.74 HAEBR His 1.41 0.67
Y H R Ser 1.95 0.71 WA Arg 2.76 1.00
KR Glu 7.94 2.38 Jili &R Pro 2.42 0.68
TR Gly 2.70 1.09 DERBIERESE TEAA 21.03 7.92
NEIR Ala 2.69 1.04 T H LR Bt Y NEAA. 23.66 8.03
Beai@ Cys 0.56 0.11 SRR EE Y TAA. 44.69 15.95

Be A kE, K TCER Bk, Db RS, Bk
180 FEAR/NMAEHHIT[(274.93+11.17) g] i fes 1A fi
ahtn, FEHLOY AR, R BEE 31T, B
TTIRFE L 30 J2fa o T 4 43 il o B 5 W A5 T ) R
UK 2 f, AR R KRR AR
T BLI A2, R IE 57 45 I AR £ 114 5 W o L R fi e
FIPETAE DL, FRFESLE M 60 do
1.3 #HmEE

FIH LA NG, SR ik e 24 h, i
SRR AT AR rh A B R, TR T R

R AR 4 R0 vk e 2 f 40 FRE LSS
M 3 B, HTamERR 0. RA
100 mg/L 1Y MS-222 #ATIRIG, BRI BEHLH
o B APl oA . . e . At
TR L S e S A K e b, Bl ) SO AIE AL
HUVE TSP L RNA FUE B (RNA later ™)
H, 4 Cib e, BB FEARTE7E-80 CHIK
TEVKAR R, T A K AR 3 TR 2 3R 7K S 5
Tk, BRI LA A LREAR, — 0 S T Bouin’s
WP T E, HATALERENE; HB—IR
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*3 BEAANMSKSEXENEHREABRRIE(EE)
Tab.3 Fatty acid composition and content of formulated feed and chilled trash fish (wet weight)

g/100 g
He iR BE 45 e e ?zk@i%k@ WE i B4 et hkﬁ%&@
fatty acid formulated chlllgd trash fatty acid formulated chllle_d trash
feed fish feed fish

Cl4 : 0 (W ER) 0.384 0.216 C22 : 1n9 (=t ZR—IHIR T IR) 0.0315 0.0264
C15 : 0 (T HBKIR) 0.0484 0.0618 C20 : 3n3 (J-11,14,17-Z 15k =1 R) 0.0107 0.0071
C15 : 1nS (Wi-10-+ F ik — I 8R) 0.0077 0.0108 C20 : 4n6 (FEE PR IR) 0.121 0.143
C16 : 0 (BEHHR) 2.13 1.16 C23 : 0 (=t =) 0.0112 0.0079
C16 : 1n7 (KAMER) 0.422 0.225 C24 : 0 (= UkIR) 0.0359 0.0186
C17 : 0 (BROLIER) 0.132 0.0935 C20 : 5n3 (T FLM 2 (EPA) 0.91 0.43
C17 : 1In7 (-10-+-EBR—IHR) 0.0715 0.00 C22 : 6n3 (- HR/NK R (DHA) 1.19 1.13
C18 : 0 (BEf51R) 0.585 0.4 AR SFA 3.39 2.04
C18 : 1n9c (JHAR) 1.9 0.684 FRORAELFN A 5 R MUFA 2.58 1.05
C18 : 2n6¢ (I ififR) 2.68 0.0862 Z AR DR PUFA 5.31 1.87
C20 : 0 (B 1R) 0.0552 0.0741 EPA+DHA 2.10 1.56
C18 : 3n6 (y- JFRIR) 0.0156 0.0099 n-3 PUFA 2.45 1.60
C20 : 1 (Jli-11-—Ffk—HsHR) 0.149 0.103 n-6 PUFA 2.82 0.24
C18 : 3n3 (a-TFRRAR) 0.346 0.0397 MUFA+PUFA 7.89 2.92
C21 : 0 (= —fKiR) 0.0061 0.0119 PUFA/SFA 2.33 1.43
C20 : 2 (i-11,14-— ik — 4 HR) 0.0225 0.0156 SR i TR 11.28 4.97
C20 : 3n6 (ii-8,11,14- "+ =15 HR) 0.0136 0.0116

RHER, HTHEERNGT . IR AR IR &
I o
14 EKSHEXITHE

14 B R (weight growth rate, WGR, %)=(W,—~
W,)/ Wyx100;

¥ 78 42 K K (specific growth rate, SGR, %/d)=
(InW ~InW,)/d=x100;

J 3G 2K (survival rate, SR, %)=N,/N,x100;

JIE 3% Ji (condition factor, CF, g/em’)=W,/L*x
100

WEAA Ft (viscerosomatic index, VSI, %)=W./Wx
100

FFK L (hepatosomatic index, HSI, %)=W;/Wx
100
A, d N FEREG N ARIIR RREL(R); NaoWZ4eR
RBE(R); W WAKRIH(Q); W, NHIIHRIITE (g);
W, RN IEE (g); Wa WIFIEE (g); W oMK (g); L
K (em).
1.5 2 RNA KJ3REL. cDNA WA R ERTEHL
E = PCR (qPCR)# il

4 TRIzol ik & (Invitrogen, 15596108, 3£

D) B U6 I 5 S BUFFE AL ZH 2R & RNA. B
I uL $EHU AL RNA F 1.5%350 06 B BEE i Hi bk 6
HFf; S ECL UL i RNA F 2000 i R &
F1 %2 {% (Thermo Scientific, 3¢ )il H ik & Fi
Bk, 4 BEANAAHE RNA B 1 pg, &1
PrimeScript' ™ RT reagent Kit with gDNA Eraser
(Perfect Real Time)if7f] £ (TaKaRa, RR0O47A, H7A)

A 455 ) cDNA, IFF-20 C FIRF& .
K qPCR G v A< i FEF I AL ) 2 R AR
KEEYFRIKIKF o W AE Roche light Cycler 96
SR SE 6 AE B PCR {Y (Roche, Hi+) b7 .qPCR
Z: M SYBR Green Real Time PCR Master Mix
(TOYOBO, QPK-201, H A& miuiiH i1,
WK Z M SYBR Green Real Time PCR Master
Mix 10 L, [ FiiE514145 0.5 uL, cDNA #ifi 1 pL,
FACHEE K AN 2 20 pLo N FEFF R: WAk
95°C 600s;95 C 305,60 C 205,72 C 20s,
40 MNME; IEfthZk: 95 'C 10 s, 65 C 60 s,
97 C 1s; ¥H#1:37 C 30s, L) -actin WNZHE
R A 58 5 1 9 L6 4. a8 274
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%4 qRT-PCR 3|#1F %!
Tab.4 Primer sequences for qRT-PCR

HIE A target gene 5|¥) primer J¥ %1 sequence 55 accession number
B-actin F TGATGAAGCCCAGAGCAAGAG XM_022757055.1
R CGTTGTAGAAGGTGTGATGCCA
MyoG F CTGAGTGCTGCTGACTCTCC XM_022745308.1
R ATGTCCACAGGAAAGGCCAC
MyoD1 F CATGACGGATTTCAACGGGC XM_022764572.1
R CGGTCACTCTTCAGACCACC
MyoD?2 F TCAGCCGATGACCTCTACGA XM _022748574.1
R GCCCTCACATGCTCATCCTT
Myf5 F TACTACGACAGAGCGTGTGC XM _022749558.1
R GGTCGACGAAGCTGGACTTG
Myfs F TGACCATTCCACTGCAGCAA XM_022749482.1
R CAGTTCTCTGACACGTCCCC
MSTN F AGAAGCTCCGAACATCAGCC XM_022740345.1
R TTGTCATCTCCCAGCACGTC
COLI1AIA F CTGGAGAGACCTGCGTAACC XM _022747977.1
R AACTGGAAGCCGTCGTTCAT
COLIAIB F GTATTGGAGCCCCCGGTATG XM_022742451.1
R CTTCTCACCCTGAGCACCAG
COLI1A2 F ACTGGTTCAGAAGCACCGAG XM_022747000.1
R TGTTCTGGCTAGCCTGGTTG
IGF-1 F CTGTGTGTCCTCACCCTGAC XM _022749759.1
R TTCATCAACAATGCCGCGTG
IGF-2 F AACCGTGGGATCGTAGAGGA XM_022754221.1
R TCCTGTTTTAGTGCGGGCAT

H: p-actin: B-WLBNEE 1; MyoG: WIANMLA: 2 MyoD: WUEPES L T Myfs: NN T 5; Myf6 (AR Mrf4): WLANIEIRF 6; MSTN:
WLA AR IHI 2 COLIATL: 1 R JRER A 4itS 3L ; COLIA2: 1 BURJRE A o2 5E; IGF-1: B RFEARKRET 1 IGF-2: JEERELERKEA

F 2.

Note: f-actin: f-actin beta; MyoG: myogenin; MyoD: myoblast determination protein; Myf5: myogenic factor 5; Myf6 (or Mrf4): myogenic

factor 6; MSTN: myostatin, COLIAI: Collagen type I alpha 1 chain; COLIA2: Collagen type I alpha 2 chain; /GF-1: insulin-like growth

factor-1; /GF-2: insulin-like growth factor-2.

TSR AL PR v AR AR G 35 BRI A G 2 3k
K-
1.6 AL AN £F 48 40 40 - 45 1 O U 22

BB BR8Nk, B F R 15
5N Bouin’s WP E 1K . BICFRAE R4
PR A R B (DO HIVE DL L2100 8500 Fr
WU ZIZE 24 h [ 5, P o A TR RS 267 7 5
Ko ZHZEBW . RIS . AR AL
TES R (B 5 pm), ZIAKG /LI (HE)G
IR PR RS RS, R SO MR e
FE, HA)BEATIEAIR . T 10x20 £558 T L

Gans, A3 ASPATHE, A ILEF IR 30 4%
WLET 2 0 FC AT At 0 AR g AR LT S 0 e
KA g A, 22 U R A RS- Y (ELAE R ILER
YR (S HHAEEP I ) I Tmage T 404
D) A 0 B T 4 T R AL T PN LT A 1) AR B
(20 F55%), K A R RF T 7 2K AR R, VR
R NLET4E 3 5 o {di ] Excel 2016 444k ¥R,
T8 ] SPSS 16.0 X4 S8k A7 i M 22 %0 .
1.7 £&MALAEMERAS . IRSERFE
BB & 2R NE &AL A E =N EHTEH)

SRR ACKG I BB S 37 8o, LA REAS T £
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FE5 5B TR . KRR AR IR . R
I A3 I 2 X 30 [ R pm o, K 4R A 105 °C
T2k K B (GB/T 6435-2014)0 58 5 HH K 43 % ]
L g 550 CHRIBET 1% (GB/T 6438-2007) 2
FL R 1R LG & & B (GB/T 6432-2018) 1l & ;
FHE I R & G $2 7% (GB/T  6433-2006) 1 5 ;
HLZF 2 % i 98 25 (GB/T  6434-2006)15E ; 45K
FH R0 218 — 546 12:(GB/T 6436-2018)
e s SR 40 66T (GB/T 6437-2018)
FE; KIEME LY R IE(GB/T 6439-2007) 4 A 1)
T AT I AR (GB 5009.124-2016)
W M o R R FH ASAH € 3% 43 7 7: (GB5009.168-
2016)M & .

W WLPRRE ity o 45 P 75 B IR IR 1 E 0 7 (%)
P60 55 R v A S SRR 1 2 S it (mg/g N), ARPE
XA [ AR AR 4 20/ 1 5 T A 41 2 (FAO/WHO) £ 1
%) 4 5 R0 2 Ik TR DY 0 s o A R 4 0 2 B 1Y
ERNE R il n N - il DR e R
(AAS) . TL2ATF43(CS) Tl s 75 & SE R 5 BU(EAAT)
AN R/N W

AAS=F§ P8 i 2 3L R 7 2 (mg/g N)/FAO
PR/ 0 B LR 7 (mg/g N)

CS=FFF R M A IR & i (mg/g N)/ 2
B B R AP E JE R (mg/g N)
Ao, EIERR E R AT R = i

RILTR & i (mg/g N)=NLA & IR A 53 7 it
6.25x1000/ LA £ 1 BT Y A 43 7 1

EAAI=[(1004/AE)x(100B/BE)x(100C/CE)x...x
(100H/HE)]""

K, n N LTRREER NS 4, B, C, ..., HY
B FE A T A LR % & (mg/g N), AE, BE,
CE, ..., HE 435Ik 4= X8 8 28 (1 B AH X B i 75 2
KPR & (mg/g N)PH
1.8 #HiEaE

JRUABE 2 Excel 2016 B 0EF1 400 45 5 1L,
KH SPSS 16.0 Gtk AL, SLs
DL 2 AT 1R (¥ +SE) R . R REAS ¢
KBk LA A Z [ ) 22 S o B3 KPRy
P<0.05, i EK %A P<0.01,

2 HRESH

21 EEABFKkESEREISEELDEE KNS
BE HY

e 5 nl, M FokEEaemal, $Rs
TR 5 R A 40 £ FBW . WGR Il SGR Y4 i
F AR (P<0.01), Pi4llE) SR, CF. VSI K HSI &
322 5(P>0.05),
2.2 BLE (RN IK B 2 X S O 86 AT AR AR AN B
AKX ERERIEKER M

M1 AT, FEFE, 5okt di A T,
Bl A AR IGF-2 JEDR )36 1k i B S5 R AR (P<
0.01), IGF-1 BRI 335 5 o it 2 22 fk(P>0.05).
M 2w, LA, Seket et M b, BA TR
BHA R IRt LA MyoG. MyoDI, MyoD?2

RS EERRIIK SRS S E#4 & £ KRR R

Tab.5 Effects of formulated feed and chilled trash fish on the growth performance of Seriola dumerili juvenile

A KR RE

growth performance

Fic 45 D2

formulated feed group

UK St 2]
chilled trash fish group

LKA TE /g final body weight (FBW)

LA KK /em final body length (FBL)
4T R /% weight gain rate (WGR)

5 LK #/(%/d) specific growth rate (SGR)
JIEAAFE %42/% viscerosomatic index (VSI)
JFAF5%2/% hepatosmatic index (HSI)

H 3% B /(g/cm®) condition factor (CF)
FI5 2R /% survival rate (SR)

476.00+2.19 557.10£1.65"
26.94+0.09 28.77+0.13"
73.14+0.79 102.64+0.60""
0.92+0.01 1.18+0.01"
6.04+0.25 5.93+0.20
1.3940.11 1.35+0.03
2.44+0.02 2.34+0.04
97.79 95.47

SRR T 4 R) 25 0 I 35 (P<0.01).

Note: ** indicated that the difference between the two groups was extremely significant (P<0.01).
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%324

O vkt 4 chilled trash fish group
= Bt &Rk formulated feed group
k%

NS

T ]

151

FHFANTFA R
gene relative expression level

0 | |
IGF-1 IGF-2
FFgene

PU1 e A &) o T I A= R Gk PR AR X i
TN WAL 22 A B 3 (P<0.01), AR NS 2
FooR WA ) G i 2 M 25 % (P>0.05).

Fig. 1 Relative expression levels of growth-related
genes in the liver of Seriola dumerili juvenile
** indicated that the difference between the two groups
was extremely significant (P<0.01), and NS indicated
that there was no significant difference between the
two groups (P>0.05).

Fl COL1A414 BER P35 57 & T+ (P<0.05), 1
Myf H R 5 1t i 25 PRI (P<0.05); WL ]I
IWH COLIAIB, COLIA2, Myf5., MSTN JE[H )
FIRHIC N E 2 7 (P>0.05),
23 EEABMKkERENSEHESEFRAR
BRI

HH 3R 6 WA, BCA TRlieh 2 v A il 4 fo oM 2 1
I PEEARY) . 85 K 3 RS i P D

5_

4_

*

il 2l 2l il

SR RAR
gene relative expression level

1o T UK EE % 0 2 (P<0.01), T KA D5 & &= % 2 2
FEAR(P<0.01); TR & 1] 4= (1) 7K 43 FIRH £F 4 75 &
o i 3 2 5 (P>0.05),

e 5 ek 2L v A 6 UL PR RH 2R 1 J5 DR 2 4
R T UKL AR 47 2H (P<0.05), 19 21 R kLA 175
KA. KR 5. MK RS Y
o i 3 2% 5 (P>0.05).

24 EEFERFKERENSEGSENAAH
AR

M 3 Al AR T Uk e, AR
Y LEF - BAR R R, B E AR, [A] Bk
N NFE 7 BRBHESTHEE Rl A, BSR4
JULEF 2 A A 1 FRLI 35 K T vk fief 60 26 (P<0.05), #H
N, WILET 2E B 0 LT 4 25 B i e 35 1K T ok
A2 (P<0.01), HLEF4E A2 (20~70 pm) i LA HE
B, vk g 40 410 0 2 K TGS 1RDEH(P<0.01),
MR HAR(>70 pm), vKEFEA: 2 B8 T i
A AR (P<0.05), PHALAER/NEH AR (<20 pm)H
o i 3 2% 5(P>0.05).

25 BEEFEARMKERENSEHHENAR
B8R BE AR 220

M 8 TIA, miAREmLh LA RT SR
FP2S5F 4, WO = (AR 4) 0 i) UL PR XA 21 16 F
QAEMR, B4 AR is)sh, BLE AT 15
o 1R B Wb 3 v T UK 2 #1120 (P<0.01);

I pk&¢ 4R a2 chilled trash fish group = Bi&/kl4H formulated feed group
* %k

k%

N (18 || ﬁﬁ W

MyoG  MyoDl MyoD2  Myf5

Myf6 MSTN COLI1AIA COLIAIB COLIA2
F:[Hgene

P2 Al e Lo v A LT TS B8 L G e D 1 R P A R B 0T 4 DR e ) i A 18 A o 6 38
* TR W A 1) A S 22 5 (P<0.05), ** 3R P 4L B 1 2 25 22 57 (P<0.01), N'S IR P 4[] TE 25 5 (P>0.05).
Fig. 2 Relative expression levels of genes encoding muscle myogenic regulator factors, encoding collagen,

and negative regulators of muscle growth in muscle of Seriola dumerili juvenile
* indicated that there was a significant difference between the two groups (P<0.05), ** indicated that there was
extremely sighificant difference between groups (P<0.01), and NS indicated that there was no significant
difference between the two groups (P>0.05).
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Tab. 6 Effects of feeding formulated feed and chilled trash fish on whole-body and muscle nutrient
composition of Seriola dumerili juvenile (wet weight)

%
" 4:1fi whole-body ALA muscle
Ry i bk ki A e 4 e £ b4 ki et 41
formulated feed group chilled trash fish group  formulated feed group chilled trash fish group

7K 4} moisture 71.32+0.17 70.70+0.18 73.80+0.11 74.20£0.13
A 15 crude protein 18.84+0.10" 17.75+0.14 21.94£0.09" 21.33+0.16
HMUE R crude lipid 4.63+0.04 6.57+0.37"" 1.83+0.06 2.09+0.13
ML 4E crude fiber 0.40+0.05 0.75+0.12 0.08+0.01" 0.03+0.01
MUK 4Y crude ash 4.08+0.00" 3.50+0.02 1.72+0.01 1.74+0.02
5 calcium 1.03+0.01" 0.89+0.01 0.05+0.01 0.05+0.00
Sk total phosphorus 0.74+0.00" 0.65+0.01 0.30+0.00 0.29+0.00
KB E ALY water soluble chloride 0.38+0.00"" 0.33+0.01 0.1240.00 0.12+0.00

TE: R LA 0 P25 5 (P<0.05), **3%/% 1 41 i) 22 S % .2 (P<0.01).
Note: * indicated that there was significant difference between the two groups (P<0.05), ** indicated that the difference between the two
groups was extremely significant (P<0.01).

P03 A4l o L P 2H SR AR
a. b AEERHAAE B RMEE T, HOCRECH 100 F1 400 £%; o, d S ok 20 16 i 3 00 T
TR ABECH 100 F1 400 1%, MF: JILEF4E, IFS: HILEFZE a1,
Fig. 3 Muscle tissue cross section of Seriola dumerili juvenile
a and b are the muscle morphology of the formulated feed group under the virtual microscope, with the magnification
being 100 and 400 times; ¢ and d are the muscle morphology of the chilled trash fish group under the
virtual microscope, with the magnification being 100 and 400 times. MF: muscle fiber, IFS: interfibrillar space.
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Tab.7 Effects of formulated feed and chilled fish on muscle fiber structure characteristics of Seriola dumerili juvenile

WLEF 4R muscle fiber characteristic formulaigﬂfiéjiﬂgroup chillezkfijf /f%siﬂgroup
S 4 LET 4 A A v AL/ (mm?//> )average fiber cross-sectional area 0.004 3+0.00 0.002 9+0.00""
WLET 4 BB/~ muscle fiber quantity 71.95+1.07 110.18+2.33"
WLET 4 % 2 /(1> /mm?)muscle fiber density 143.9+2.14 220.37+4.66"
WLEF 4k B 42 1 43 tb/%muscle fiber diameter <20 um 0.71+0.71 3.33£1.67
20-70 pum 16.43+5.7" 52.5+3.017
>70 pm 82.86+6.35 44.66+4.36"

T RN A ) 25 A I 3 (P<0.01).

Note: ** indicates that the difference between the two groups is extremely significant (P<0.01).

®8 EHESHEINSERENSSECGREE)

Tab.8 Composition and content of amino acids in muscle of Seriola dumerili juvenile (wet weight)

%
HAER e & ek 2 KA % i 21 HIER e £ k2R vKEE e 2]
amino acid formulated feed group chilled trash fish group amino acid formulated feed group chilled trash fish group
KEFAMR Asp® 2.10+0.017" 1.96+0.02 4 & W2 His™ 0.65+0.00 0.64+0.01
N iR Thr* 0.97+0.00™" 0.91£0.01 R Arg™ 1.32+0.02" 1.2140.01
225 % Ser 0.86+0.00"" 0.80+0.01 fifi %8 Pro 0.69+0.02" 0.62+0.01
B AR Glu® 3.09+0.01" 2.90+0.02 E AR Met* 0.67£0.01" 0.62+0.01
H & Gly* 1.00£0.02™ 0.88+0.01 Y EAA 8.04+0.04"" 7.48+0.07
AR Ala® 1.2240.01" 1.1240.01 Y NEAA 9.74+0.04" 9.02+0.08
HERR Val® 1.00£0.01" 0.91=0.01 Y HEAA 1.98+0.02" 1.85+0.02
SRR Te* 0.93+0.01" 0.86+0.01 Y DAA 7.41£0.05" 6.87+0.05
JLE R Leu® 1.70£0.01" 1.58+0.02 Y TAA 19.76+0.10" 18.35+0.17
fi% &R Tyr 0.79+0.00™" 0.74+0.01 Y EAA/X TAA (%) 40.69 40.76
F AR Phe” 0.84+0.00"" 0.78+0.01 Y EAA/YNEAA (%) 82.55 82.93
WA Lys” 1.93+0.01" 1.82+0.02 Y DAA/YTAA (%) 375 37.44

: #F AR, P DFEIER, &EREIRER; TEAAMTEILMR AT, NEAAJEDFEILM AE; SHEAA AT Z LM A
i Y DAA BIREIEMR B, X TAA FEERR GG, AR A Hh D2 | E e =R Al 6 2R, * R UL A 1235 1 22 57 (P<0.05), **3RIR
P2 ] 22 S A2 8 3 (P<0.01), JCARTE 35 7R 9 2 1] TG {35 14 25 53 (P>0.05).

Note: #, essential amino acids (EAA); ¢, half-essential amino acids (HEAA); &, delicious amino acids (DAA); X EAA, total essential
amino acids; Y, NEAA, total non-essential amino acids; X, HEAA, total half-essential amino acids; X, DAA, total delicious amino acids; Y. TAA,

total amino acids. Cystine, cysteine and tryptophan were not detected in this test. * indicates significant difference between the two groups
(P<0.05), ** indicates the difference between the two groups is extremely significant (P<0.01), and the unmarked indicates that there is no
significant difference between the two groups (P>0.05).

[ A, oA DR LA A Z R B (TAA) L LT H2E 10 A1, 4 e A Al &) 40 1 UL IR R AR
AR (EAA)FI 2 R 2 L TR (DAA) 7 it A4 i X EA 18 Fg IR . At b T e, RIELM
Z T UK 4 (P<0.01), H1 EAAL. AAS FI CS  ZHWLIA H 4t Fl K 7 1% (saturated fatty acids, SFA)
SHE T HI(ER 9), BCA TR WL 77 SE IR TR 5k I Z2 A5 A1 F1AE 5 BR (polyunsaturated fatty acids,
Mo e TokfE e fmdd, HMWASE —REITEZ PUFA)S &I 3 25 5 (P>0.05), EET%E’J PUFA
JEBR Yk Phe A1 Tyr, 55 " BR#ITEEILFRYE N Met,  #5° DHA ., H AP E A 1AK4H Y n-6 PUFA & & i
UEAk, BEUA PR BR P S LR A A R (Va) i e Tk A4 a2 (P<0.05), Tivkef 2 fag] EPA .
AAS /NF 1, CS/NTF 0.7 48, HAbZ IR AASY)  DHA K n-3 PUFA & il i & & Tl A k4
KF1,CS¥HIRTF 0.7, BT FAO/WHO MWEorbrifE,  (P<0.01),
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Tab.9 Assessment of essential amino acid nutritional value in the muscle tissue of Seriola dumerili juvenile

- o [ Ep | VKt 2= 20
P FAO/WHO #riife/ A58 F1A5iE/ formulated feed group chilled trash fish group
IR (mg/g N) (mg/g N) o P
amino acid FAO/WHO egg protein ﬁ%ﬁﬁ o/ AR B/
standard standard (mg/g N) AAS  CS (mg/g N) AAS  CS
amino acid content amino acid content
TR MR Thr 250 292 277.26 1.11  0.95 265.18 1.06 0.91
HA TR Val 310 411 285.24 0.92 0.69 267.52 0.86 0.65
E AR Met® 220 386 192.00 0.87 0.50 182.75 0.83 0.47
R A R e 250 331 264.36 1.06  0.80 251.20 1.00 0.76
TE MR Leu 440 534 483.34 1.10  0.91 463.55 1.05 0.87
Z T B R+ 2 BR Phe+Tyr" 380 565 237.86 0.63 042 228.64 0.60 0.40
R Lys 340 441 549.99 1.62 1.25 532.50 1.57 121
WAL TR A EAAL 74.25 70.9

TE: #RRH — IR R S IR, &R 5 — R P 2 R

Note: # represents the first limiting amino acid, & represents the second limiting amino acid.

x10 SHHHENAERBELSEE(RE)
Tab. 10 Composition and content of fatty acids in muscle
of Seriola dumerili juvenile (wet weight)

2/100g
G i s B IRDBH ke ]
JIg Wi R .
fatty acid formulated  chilled trash
feed group fish group

0.025£0.001  0.027+0.000
0.143£0.005  0.134+0.000
0.031£0.001" 0.025+0.000
0.007£0.000  0.007+0.000
0.063+0.002" 0.046+0.000
0.127£0.004"" 0.082+0.001
0.132+0.004™ 0.028+0.001
0.009+0.000 0.014+0.001""
0.011£0.001"" 0.0070.000
C20 : 4n6 (fE2E VUJATR)(ARA) 0.010+0.000" 0.009+0.000
C20 : 5n3 (. HBREMAR(EPA)  0.048+0.001 0.064+0.001"
C24 : 1n9 (Ni-15-—-+ PUffc—¥i#E) 0.006+0.000 0.008+0.000"
C22 : 6n3 (. HRANHEER(DHA) 0.134+0.003  0.224+0.003"
AR iR SFA 0.238+0.009 0.214+0.001

Cl4 : 0 (NERER)

C16 : 0 (FEHHR)

C16 : 1n7 (bafEmR)

C17 : 0 (BRICHRIR)

C18 : 0 (FESMR)

C18 : 1n9c (JHR)

C18 : 2n6¢ (I iffR)

C20 : 1 (Wi-11-—F8—HR)
C18 : 3n3 (a-TFJFRMR)

FRORAELFN A D R MUFA 0.173£0.006"" 0.128+0.001
Z AN TR PUFA 0.334+0.01  0.332+0.004
EPA + DHA 0.181£0.005 0.288+0.004""
n-3 PUFA 0.192£0.005 0.295+0.004"
n-6 PUFA 0.14120.005™ 0.037+0.001
n-3/n-6 1.359+0.01  7.970+0.130"
MUFA+PUFA 0.507+0.016" 0.459+0.005
PUFA/SFA 1.404£0.009 1.551£0.014™"
SR R 0.7442£0.024  0.673+0.005

T * R I AT 2 M 22 53 (P<0.05), * 3R 73 19 20 ) 2 S Bt
F(P<0.01), Jobyid: & F2/5 P4 6] JC i 35 14 22 5 (P>0.05).

Note: * indicates significant difference between the two groups (P<
0.05), ** indicates difference between the two groups is extremely
significant (P<0.01), and the unmarked indicates no significant
difference between the two groups (P>0.05).

3 i

3.0 KR

RHE R e KR E RN R, KAy
Xt 2 AR AR S R, B R
ZH B =5 I FBW . WGR Il SGR i #{% T vk fi 2
fhizf, Hrh FBW ik 8|k fif a2l 1) 85.4%, X5
o E Bl R R ko i B £ P
RS BRI AERIF gy 45 R — 8. AT RE LK e 2%t 1
R TR S AR ) AR R, R R A
SR, 1 PR e R Y, i R A
XF B A A 4 78 75 PR I N I 22 — 2 X
e SEBAAL B A AR E e Ak, FEBE sl
Bk e e Bt Ry s g B g, B A
RHZH B A K P R T DA s 38 s Ao oK e 2 £ ] W K
-, X GARMI R, FEE RS 2K
ANFI SR FIAS R AT O o AR S5 e & fRD R 4 s 1A A
41 01717 54 (SR) L 6 B2 (CF)FE BB b T vk i
et g, x5O Bk I Bl ST
iR —B, X RUEA R T, BETE
B S AVE RS B RBUE A AR A
DB 4 TR v 2, ELA A R T R 1
L& FC 77 ) k2 o ok 4 24 Ak TR A2 Vg 55 B 119
B RAEARWIIE B, A R I R
o, HAKIRIA TR, HiX 8 5 2L mE &k
PERE T HLE A, A BT — AR R T
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3.2 EFRBARARFESH

01 5 A (A 35 PR AR SR U o i
e A 5 AT 5 R IR A )
FHOG, 38 F R i & S DR E KO 2
IEARSG, B2z 28 1 B A A5 , pkE 2y
E AN HoK oy & . 7R T A L
DK 2 £0 38 [ BK V- TR R, TER
I U8B (Siniperca chuatsi)P R EE i £ 11045
faZsrh, BTk LUK 2% 0 0 8 E K (LT
B3 TN TR A ARL, (E 2 (] LA 2 1
IR EER . 5L, SRR S Ak
R Qi [ O i N 7/ 4 N (2 e o e 1 NS e
EES R D E S TKEE 42 I, B
ARk v A A 1 T A N R A A
HALNE A& &M A, WRIFREE, %
TiC G Ak m R R B R R e AT 2 1 B R
RE 1, JFFaew i v il B U5 i YR 9%, R AR
UL A B UK R LB A . IR R
HA KR TE fe i 7 AR DR Bl 5 A A4
RGBS xp#elfia B [ B f(Onychostoma simus)!
RSBk g 0 B 40 BT t0 (0 BF 58 R, 7 — &
JEE N, fARRE I i 5 DR DK T R G
FRoAMF A, BLA BRI K (14.03%) i Z 1K
T oKL 0.(27.27%) o ALY, BCE L2 4 fa
Jig 5 B ik BB ARG, R VK EE 2 AL T 30%,
X5 BRI R A IEAH— B, & A R
DR AT R 22 A RO RS W it A AE 1 IR, 55 — Ty i,
TiE A i ek 10 i 0 IS 5 oK ek 2= £ i 5 7K - B
A B, A R A I DK B 2 £ DU i BT R AR R
RE Wi R HEAR . A, o i i AR D K P ik 25 4
a2 g KU DL S BRI IR B o Bk, R A
fifi F AL PR T A e R B, L LR
FEUEBIC N E S, AR SRR B G
AL IR P e A, UL PR 2R s A D AR S vk
ff Z2 FA A Y o Rk, AWFFEECA R TR S B AR
KB 2 £ Y R R

LA AR NA LT, SRBHE, Hf
WLETF 4t BAR % FE R AR T AR PP UL P B A
Pery s R AF s, WLPIREE | B
SR L RELRERE RN A S A A R R R ARG, T

5 4 FLAR IR O AR R O OC, R LT 4 %
4 ELAT S A IR IR A 000, s, WL A i
JE 500 B B FE O &R, TR, LT 4 % R I FL B
TR T R A ) L A B e L A ] g e o AR
B 7 6} £ 25 A SR W AR ] o R 1k 2 2 VR A A
SECUBE I B, R A TR AR, HALA
T RE RN . BRRANSE IR, e A e e v
KPR 5, H AR 4k %5 B LR A RIS T ok g
Fefadl  AEARBEGE T, AT ok e ], Bl A A
RHLE LZT 24 5% B A B 38 G s, WLET 4 4%
(>70 ) R A A AR 2 T v, X IR AR S
95 25 F T BC A Ak BB T s WLET 4 ) A K IR A B
B U, AT R AR T A K A T ek A LT A
% P AR LR AR AR R R A, T — s L N A
o A R PA R T SRR I B A
33 NASERAREEFNEEN

JUL PR 4 35 i o A A s e 2 7 R
(SR, LR AR5 10 0 7 2 22 R D 22 R 2 3
BRI SR A Y KU B T R R A R
B4 5 &, Hod Glu Bl Asp 5 IR G FE iR,
Gly il Ala NEHHREILIR™ . AL EA
KAWL 16 FEIERR T, Glu & B H, AspIKZ,
It HX P R F L R o Y B w1
KB 2 0 20, 3XAT fiE 2 R R A fRDRH B R KT
B BEAb, Tie A iR R R R S R (7.41%) Y B
I E S T Uk 24020 (6.87%), H X DAA/Y, TAA
() HEAE A 5 o 33X 15 B I ) el ] S £74) v A i JUL
PR IR BE AL T ok fif 2 fa, KUBRBCR T 4F, X5
R B O ES B s A 7 B £ TR g 4 R —
FAO/WHO FrifEZ R s i ) EAA/TAA
16124k 40%, EAA/NEAA IR 25 F 60% “7),
AWFFE A, PIZLLIA H EAA/TAA (¥ L {1 (40.69%~
40.76%)F1 EAA/NEAA {8 (82.55%~82.93%) 34
A B A A EDR, HW4] EAA/TAA Ll
EES, D LAERERM, BA AR R
i L PR 2 11 KO- 5 oK i 2 £ AE Y, R L BT B
P BT, EAAL 2PN 8 1 o i i 4 b, HL(E
AR FE IR -, 2R T T
AW, Sukitdetad] EAAT {H(70.9)4HL, Bl
B AR B R (74.25), BE UGB BC A TR R S 1Y
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L ARETALE, RS RR A R A -, AR
R AE

2 R (Lys) i A P 250 — PR a3k e, 2
A PEIE AR R B sk e 1 T g, X
ANEEEW fEARSm T, Pid Lys & hm, B
AR Lys KF-(1.93%) 5 T ok 24 11 41(1.82%),
XIAHEFEAFEH I Lys MEM . Hit, &
FRRI AT A ik i s PR ALY, AT AR 47 () ¢ 7T
DIASH o E g ARER Lys AR, XA A
t5o ARG AAS FI CS 4r{H, WILHL (AR IL PR 2
— B e R B O R T R+ 2R (Phe+Tyr),
55 BR A R ) A R R R (Met) o 1T £ B
AR T g OO ek i £ R A e R R R
LA 55— BR i 1 2 FE R 340 Ry 2 R A2 e 4
2 (Met+Cys). X T e 5 ARG BRI 1% Met
S G o X — 25 R 3R B 5 8 = PR B C 7 1) Ak
] BEAFIE M FM S Phe+Tyr &% Met, LA 2 &5k
iRt S R ok . [RIBT, I 4h 5R k i 2 s A
TR PR PR S ks . DL &3k R f
FERE, ARWFFTECA RHEC 8 A 58 B A LR 1Y
IR IC L, o AR UL IR ) R 1 T R (B
I BEHR T XU () S RHAR B
3.4 HLARSRER AR 5 17

Ak 1) B i S R oK ST B L R M SR £ 28
JULIA i 10 B 4L Y WIF9E SR, Wk Y
M 71 285 AL P B S AR B 107 R (UF AP, R A AT 58
R 4] SFA ol 3 2 %, UFA f1 i % 2 545
R—F PUFA TE AR INIHREZHE, WHGE NG
PFNE T RE B D aE, WHO XY PUFA/
SFA & B LR 0.40°H, ABFged, Be 4Rk I
VK& ZH Y PUFA/SFA HLBI43- 314 1.40 A1 1.55,
A TR, O I R AR AT A
{, {Hyk&Efa] PUFA BT 5 HLBIH . n-3 F n-6
PUFA S 5MEHEEK | IRFARIE AT 4 %4 B i
B, APECEHE AR ECEE S, n-3 PUFA
N2 S50 n-6 PUFA #9872, It n-3
PUFA 7] LI 4H41E3H n-6 PUFA FIRS B34
P WHO #E#%, 24 n-3/n-6 KT 1 XF Ak
259 Bl n-3/n-6 (1.36~7.97) ik Fi%S %

18, [HEC G 1R R4 (1.36) HefH 5 5% T ok e 24 £
21(7.97). DHA Fil EPA /& n-3 PUFA 1Y ZEH
EA MG & T . B s ) A 4 S T gD,
AP ECS 1R R4 EPA+DHA 5 24.36%,
AR T KB R 0 20 B 42.77%, 33X 2 e e 45
BN Z AL . 25 FRTR, o] e A 58 i R o
WAt m EIMA 56, BEST R, K i A
Yy, &5 i R R S AL n-6 PUFA R/
n-3 PUFA & &P gt4h, Turchini 0" WF9y 3%
B, LR R SR 1 2 s AT R (C18
2n)7E fa LA FR R R, S 34 0 0 9 R B Rl
F IR TR, ks B n-6 PUFA Jt
BT n-3 PUFA & N BB L R, ik =B
5% I L e BH, bty A Bt e WL PR o S 9 R 55
H5 T EKTR BEIEMSE, mMULAY EPA
il DHA &5l U2 R ERMC, &
WEFEHf H BAR AL ES SR, BC & Rk L AL g 7 R v I
TR & LKA 025 T 371.46%, XPE/R T
WA INEZ; M DHA 1 EPA FEMKT 33.33%F
67.16%, ULHHELA R Al as & w2, F5
WL HBR FL 21 n-3 PUFA K&K, A SCBoss 5
T EFT R fAah=1 1 OB A 0 R
KRR B, 33X $2E 7 I S0 5 B 4 DR C v
G e B Beak, AR S s N
S 22 1) 45 SR 1T A 2 o a6 A M B AR AIK
UKt 2 0 () R R 22—, (B ICAS AT i — 2 B E .
3.5 FFRERAASRERKEXERRIEKE

A= LR Y R F (myogenic regulatory factors,
MRFs)F 1 Hh 445 MyoD .MyoG . Myf5 I Myf6 (5%
#H MRF4), MyoD Fl Myfs e LA & & w8 ¥ &
WL A B HE5E, MyoG Fil Myfe FL[R] 1 57 5 9 il
JULZR B 4 3 A R B2 BIFEAIE I, DR JR K
F-XF MRFs ()35 AT REAE A . 23k e 0 5
farf, e 6%mE NS AR R G, MyHC F
Myf5 FERTENLA TP g R A K i 48 &, ke T
WLPA 40 M 1 23460 ¥ % (Monopterus  albus)'h,
mAKER R kA E AR A A, BIKT
MyoD Hl MyoG WA FJE, [HEXF Myfs HKik
S 2 O LA ZE K (MSTN) 2 AL &
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BFERKGMH T, 5 MyoD THEEMR ™, 7
ALy, WA SRS, LAY MyoDI |
MyoD2 Fl MyoG /35w B F 5, 1M MSTN 1)
FARIF TR A, RARRS WP E FRK
ER T LA AR, X ST SCEC A EDEFE LA
B 1 KO- 5 i S LT A Aok A AR K 4 SR —
B, IrAEHENY AR FE R A RKERGH)A
Jik 55 2 AE A K - (IGF) il i P 04 R 4%, IGF
F= B A0 S BT W, X A 2 A K S )
¥, HEr#E i IGF V5208 £ K SO i 2E Db
SRR n-3/n-6 B IR LL AR /Nt £ R
A K S, X 8 TR (Cyprinus  carpio)l® il
H A VB R (Macrobrachium nipponense) S5 k&
M, fE—EEFEN, FkH n-3/n-6 HE TR AT
RE 4 =y f0 MR () 38 SRR e A K, LR 8irh
IGF A AR I AW AZ B R FE A 2 . AR SESG
BLA B IGF-2 ERIAIKT i 2 AR, X 1%
e Ami G mek n-3/n-6 AKFERIKA
K, n-3 PUFA (i & F BUE KR KARSC A K AL
T Y R SR Y N AN s s S S s
al Al a2 FEAIKEEH COLIAL F1 COL1A2 JEH 4
iy, BAARrH RS e e Thae, Ky LR
Fi B 35 o 5 G DA 1 o R B A A ) e A
SEu b, B MGG R RS A 4 fa LA
COLIAIA WRAR ik te B Th, feik 1 RE
HERN RIS, g bR AW R, (HiX
EJARMIEGE b UL IR 20 2 2 v JULETF 4 1547 R 81 AR
R RA 2, XAlaeR iz g W ki —2
BHPE ARG SRR, Hrker e L, BlA i
RHRE G 1 L IR AR R R 4 PR R e D 2 1 5 DR A
IR, PRI MY AR R R R

4 g

ARG, Gk e A L, IS DR R
R m m RS LA R B E . SRR K I
A A JOXURR,  ELAR LA A R PR PR I T R i
JEUAR 2 PR 9 3 kKO 3 B (R 2 2
BRI T v S - i A B A A P R
8 F R DRI, JF % R i) o Bl & R B oA

RKEEH, (BHAARE AT — e 5E 3%
S LHk:
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Effects of formulated feed and chilled trash fish on growth and muscle
nutrient components of juvenile greater amberjack (Seriola dumerili)

CHEN Peipei', RU Xiaoying’, HUANG Yang"? LI Jin', YANG Jiahui', YANG Tonglin', ZHU Kunfeng',
70U Yifanl, ZHU Chunhua'*?

1. Fisheries College of Guangdong Ocean University; Guangdong Research Center on Reproductive Control and Breeding
Technology of Indigenous Valuable Fish Species; Guangdong Provincial Engineering Laboratory for Mariculture
Organism Breeding, Zhanjiang 524088, China;

2. Southern Marine Science and Engineering Guangdong Laboratory, Zhanjiang 524025, China

Abstract: Seriola dumerili is a high-quality “sashimi” food, favored by consumers throughout the world because of
its meaty texture and high nutritional value. At present, artificial culturing of Seriola dumerili is performed in Fujian,
Guangdong, and Hainan, China, typically using a chilled trash fish diet, which results in frequent occurrence of
diseases during culturing. To explore the effectiveness at replacement of chilled trash fish with artificial formulated
feed, the present study was designed to investigate the effects of formulated feed and chilled trash fish on the
growth and muscle nutrient composition of Seriola dumerili. A total of 180 Seriola dumerili with an initial body
weight of (274.93+11.17) g were randomly assigned to two groups with three replicates each, with 30 fish per
group which were fed either chilled trash fish or formulated feed for 60 d. The results showed that: 1. In terms of
growth performance, the final body weight (FBW), weight gain rate (WGR) and specific growth rate (SGR) of the
formulated feed group were extremely significantly lower than those of the chilled trash fish group (P<0.01),
whereas no significant differences (P>0.05) were observed between the two groups in terms of survival rate (SR),
condition factor (CF), hepatosomatic index (HSI), and viscerosomatic index (VSI). 2. The results of growth-related
gene expression levels showed that the mRNA expression of MyoG, MyoDI, MyoD2, and COLIAIA was
significantly up-regulated (P<0.05) in the muscle of the formulated feed group, whereas liver /GF-2 mRNA was
highly significantly down-regulated (P<0.01). 3. In terms of body composition, no significant differences were
found between the two groups with regard to the crude lipid and crude protein content of muscle (P>0.05). The
whole-body crude lipid content and muscle fiber density in the formulated feed group were significantly lower than
those in the chilled trash fish group (P<0.01), whereas their crude protein content and average fiber cross-sectional
area were significantly higher (P<0.01). No significant differences were found between the two groups in therms
of moisture, water-soluble chloride, calcium, crude ash, and total phosphorus contents in muscle tissue (P>0.05).
4. The contents of total amino acids (TAA), essential amino acids (EAA), and palatable amino acids (DAA) in muscle
tissue of the formulated feed group were significantly higher than those in the chilled trash fish group (P<0.01).
According to the EAAI, AAS, and CS scores, the muscle EAA index and score of the formulated feed group were
higher than those of the chilled trash fish group; the first limiting amino acids of the two groups were Phe and Tyr,
and the second limiting amino acid was Met. 5. No significant difference in total saturated fatty acids (SFA) and
polyunsaturated fatty acids (PUFA) in muscle was observed between the two groups (P>0.05), and the most abundant
PUFA was DHA. The content of n-6 PUFA in the formulated feed group was significantly higher than that in the
chilled trash fish group (P>0.05), whereas EPA, DHA, and n-3 PUFA levels were higher in the chilled trash fish
group (P<0.01). In conclusion, compared with the chilled trash fish group, the formulated feed significantly increased
muscle protein level, amino acid composition, and nutritional value, and it promoted the expression of muscle growth
and collagen genes, whereas the growth performance and n-3 PUFA levels were low. This study demonstrated that
chilled trash fish can be replaced by artificial formulated feed in Seriola dumerili aquaculture; however, formulated
feed should be further adjusted and optimized in the subsequent feed research with regard to the n-3 PUFA level.

Key words: Seriola dumerili; formulated feed; chilled trash fish; growth performance; nutrient composition
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