F48 L F oW
2024 £ 9 A

KE A& Y R
ACTA HYDROBIOLOGICA SINICA

Vol. 48, No. 9
Sep., 2024

doi: 10.7541/2024.2024.0198

EMERARNESR LIFEFRENILTKOELSRLA
BT R BRI R RN

KEF EHEF Kx% X B EKAA o B KAR
(TR 22 B SRR W S 0 T A2 B R 001, PRI R 208, 1L 316022)
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coguttatus Q % E. lanceolatus 315 WLZRIK JIRT LR
PP, 7 LAy X R (Litopenaeus vannamei) (1T 5%
wh B R R ok 4 B B B A DR R AN [ B A5
(25%- 50%- 75%F1100%) ) £y %o ML gh s o i
Wt WUA AR VECREE 3P, RESRIE. MHIE
Py BIYI D AE RS TR E D, 18 IE
5 2 (Trachinotus ovatus) Al RL AR 455 F I A AT K B
AREAD G, BCEL20% 85 AL A S 44 LA FE A P A e
U N 35 R B, 40%F160% 5 AR AL LI PN 3R 1 I 2
P, BERE . BOE TR, sk, RRREE. RHMEE. |5
SV B TN AN, R S 0 R
XF FRFA BN LA it 5T A — E IS o Ak
DA AR A g IR I 5 S 25 B8 A1 5% 4 1. (Nibea albi-
Slora) LA ) Z K Jy R E B A9 5% — T e 4 i
TRPRE e LU AR D9 T D U R 2 FEAIK T L(Mylo-
pharyngodon piceu)FIILTRME

HAT, At B DR 2 38 TR0 AL SRS B
Bt DA fft B A ARG Ry 7 R B S TRT A M o A i
1% LA € IR sh W 8 B DRk 0 28 — PR 1
W, DRI, 7E AR ) AR DR R S N U 2
MREAA—EHRBEE. 2 ARHEEDEN
R} e 0 1) 1 A of L[] P M BEL R KO R D, — D7 T
e R O i B e o R 22 JE R, 55— 7 T e
THUE R T RIAEAE SN 7 IR S ML E 3R
WIS AL R ™ . O T ik A ) B R
A 25 £ T R, 72 T 5 0 70 mons P b RORE 1 AT T4
WAL PR — AT A B SRS . — k- B- Y R
%= (Dimethyl-B-propiothetin, DMPT)E F £ 3% 17 £}
A& A AR R A D, B AR P AR T
DMPTHIF IR FE SN HIIRSE L R 5, ITTTEEZh 7
A W . C A S E I DMPTR B
1 (Ctenopharyngodon idella)[m]\ Z& M (Labidochro-
mis Caeruleus)[“]\ 5 B R Carassius auratus gibe-
lio) ) A K AR B 34 AN A AR BE RO A o o
A1, TEAE 8 (Lateolabrax maculatus) b BT 58 & B4
HRHBURL I 55 /K B IS £ MR 73 £ 2 P S e,
405505 WOt 42 K 1S
R AR IR .

K 1 2 Ay (Micropterus salmoides) & — Ff 4L 1
Y PR 2, PR B AR L o B R
ZUHE AR AL EIRETR L WL LIRS
X3z FR e K T S R 5 O T R R
w, AR E A EE B, BCE
VP Z B TURIE TR R A ks
TR P B R R SRR K T SR A K
PERE . S K1 A0 g e ) 520, SR T 5% TR

=M -Segivait Sk o PN E R INA RG]
SME AT 408, Gk} b At a1 B AR X R
SRy JULPA) i S R R e T U BE Dk = o BT, A
SIS AEIR U LUE IR AR E TR S AL 2 F
R ARDRE S K SR UL AL IR A B o R R A
SO, AN SR ) 8 AR 7K DRk e i 5 BN
S

1 RS

1.1 SEIEER

ARSI AR R AR 23 P AN B B, B2 Ak DR AN
FLAEWER . S 43 P R A A L R, R4 R A B
1 kL (PPD)URE K £ K73 o HE 4] kL (FMID) LR, 2
e B HITE T W3R 1.

AR R LE AT O MDA R A =] S8 T
HAETER, MR R : A Tk JFoRH AR (5 5
MHEHLDFZX 140, £ii )it 0.8 mmif, 5 7Rk 78 4
TRA (AHML1000, A7 #0) J5 £ 3347 68 ok e GRE Aok

R1 LIRREAE S ATET
Tab. 1 Formulation of extruded diets (DM basis)

JikHngredient (g/kg) fa t@i@ H %lﬁj\ézﬂ
FihEfa ) Peruvian fish meal 0 162.40
[E 7= 4 ¥ Chinese fish meal 0 163.52
KT IR 45 19 Soy protein 223.13 147.17
concentrate
T fiSoybean meal 108.21 185.31
T4 Wheat flour 128.29 125.35
AWk Wheat gluten 317.95 119.91
% ¥iRapeseed meal 0 16.35
FoKE H#rCorn gluten meal 152.84 51.24
FEAEFFFISunflower meal 0 545
TR — 4 ¥ Mono-calcium phosphate 33.47 5.45
ZUELZ T HURFVita & Mineral 5.58 5.45
premix
Hi 5 BRL-Lysine-HCl (98.5%) 23.43 5.45
SALHEEH(50%) Choline chloride 3.90 3.82
#E/E KE Vitamin E 0.22 0.22
Yk 2XC Vitamin C 1.23 1.20
7 %% 77/Mould Inhibitor 1.12 1.09
PiE A7 Antioxidants 0.52 0.51
AMNELY,0;, 0.11 0.11
3 Total 1000 1000

7E: KL% & [ 4B (PPD)A] T-PFA. PFC. PFD. PFH.
PFT. PSCHIPSHALW{I; "k} ik (FMD)H T-FFHALW ;%
2T BURKHE W Zhang %" 5T 7

Note: 'Plant protein diet (PPD) includes the PFA, PFC, PFD,
PFH, PFT, PSC, and PSH groups; *Fish meal diet (FMD) includes
the FFH %g?up; *Vita & mineral premix is described in detail
previously
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EHLAHFL 110, A7 #h); M5 R 2 i X
XUBEAT 2 AL HL(BCCG62 TSE) AL, il kL 3 T F1 T
(T 1:HLBDBDP2GO.5C, #i#h). J& LA H K sy
T T T 9 00 DU T3 R 2 R R OK = s e
FrE AR R AT e . SR FH B R 1 50
(L ZWHRALZIB-100, & 38 717 35 150 & AU R
ANEDBAT . WHREC T T WK 20 Horb, IHEE R TG
Lt F G 78 0 VA IS P N TRDRHRIORE, 2F R
FIDMPT I 71 5 F X 75 7K 78 43 5 At i e N ) )
Fio FARBESRACELUN T : A4 5 F 4(PFH) & PPD
TURLIGE I 24k T BT A5 AL 4H.(PFS) /& PRHAA ELE
FEVELHT 1208 558 0 10% 1 0 2% /K BEAT T AL BT 1
75 £ 77l 2 (PFD)& PPD KL M % 0.6 g/kg DMPT
AN T 7S AR R 2H (PFT) /& PPD UKL T ik
5 g/kg R 7K R 0 3l i 45 RELE B 4H (PFC) 2
PP W8 4% S g/kgfIH [F] B AN 0y VR 5 W) BT A 52
7H ZH (PSH) /& PPDRURL W55 I AH B & 53 45, &3
JE [ B 45 (PSC) A& PPDIURL W5 142 5 g/kgfiH [l /i Al &
MR SIS, 45 41(PFA)ZPPD LRI MEi4:0.6 g/kg
DMPT. 5 g/kgFREER . 5 g/kghH [E 8, Ff7F 1A M By
1205 25 78 I 10% 6 W ZE K JEAT TR AL BT 15 foky
X FEZH (FFH) U 2 FMD Uk 1t 4% 61 3 T 75
1.2 LW&BEFRESER

AT TSI 56 1 SR - W V28 T PN T 5 D4 IXA

PR RHE A BRA A o TR LI 7E WV LI 7K 2
W KKK P2 B 108 77 5 DR R AT A BT = A A B K
FHH RS AT . SLIG T 46 Bk B A SL 56 f DLk
24h, [t J5 {5 FH BRIEE77IMS-222 (W< £ 90 mg/L)Xf 5256
i EAT R IR AR R, Bhak KNI — . RS HERE
12158 5256 fa, FEHL B 227/ FR A, B4
3INEE, BEL45E, VI4H ) HE N (78.146.60) g.
H M3 70(8:00. 14:00120:00), XML, FH8
Ja SRR RV R I e B . FRGEE 850,
7758 A 18] #- 6L 1A SOK R 3 R FEAE850 L7244, 7K
126.1—29.3°C. #4(DO)>4.8 mg/L. pH 6.5—7.0.
HE<02 mg/L. WHEIR#:<0.1 mg/L.
1.3 HARE

TEVANE S B0 25 WS, BT A SIS 1Lk 24N, #7
Ja FIMS-222 bR I . 5 L B AL Pk 102 S2 46 1, 7E
55 A5 MRS WAL BT om’ (/N R A9 52 I K4 8
i, VI AR [F) 3506 5 WU AR T Ab 2], 1T )5
SRR 7 DU RE
1.4 AARSD S

LA 22 ¥ 15 T 15 (STIA-10N-50A, T I X 52 A%
A R A 7)) JE I R sy o RH A 0 e R FH &R K
142 922 (SoxROC, OPSIS, Ffi i), 2. Wk g il #1214 71;
& I SR A P e &% (KD310, OPSIS, i
BRI RE o

®2 IRERBUAR G RUFAES TR

Tab.2 Formulation for post-coating and chemical composition of experimental diet (DM basis)

JE BHngredient (g/kg) PFH PSH PFD PFT PFC PSC PFA FFH
PPDIZ ALk 896.60 896.60 896.00 891.60 896.60 896.60 891.00
FMDZ b JL 916.73
IR/CDMPT Br-DMPT 0.60 0.60
iR Taurine 5.00 5.00
JIH [ B Cholesterol 5.00 5.00 5.00
167 #1 i Marine fish oil 103.40 103.40 103.40 98.40 98.40 83.27
il Soybean oil 103.40 98.40
it Total 1000 1000 1000 1000 1000 1000 1000 1000
{2220 4 Chemical composition (g/kg)
F¥ i Dry matter 932.74 926.76 923.65 930.96 910.82 907.53 908.32 930.79
¥ 2 A Crude protein 546.01 544.74 54471 543.49 542.40 543.54 542.82 537.55
HILAIG 97 Total lipid 134.50 139.92 140.09 142.54 133.97 133.50 133.11 141.84
TRy Ash 60.85 61.32 60.12 59.86 59.60 60.60 59.46 82.62
fPhosphorus 12.97 12.79 12.53 12.72 12.65 12.63 12.54 12.27
A fEGross energy (MJ/kg) 2222 22.45 22.54 2242 22.83 2291 22.91 22.01

E: FFH. R 2 (Foky+ 030, PRH. AEY) & A H A & [ +f); PFD. & 774H(0.6 g/kg DMPT+fLi); PFT. FRARRAL(S gkef
TE iR+ ) &R B+t ); PRC. JIEEIBEAL(S g/kglB[5 BE-+1E ) &k B+t ); PSH. Bl 4H (Y 2R 9 +500); PSC. i I [ B 4H (1) 2R
I +H [E B2+ S0, PRA. 22 & Y E H+0.6 g/kg DMPT+5 g/kg -l +5 g/kgIH B+ i)

Note: FFH. fish meal+fish oil; PFH. plant proteint+fish oil; PFD. plant proteintfish oil+DMPT; PFT. plant protein+fish oil+taurine;
PFC. plant proteintfish oil+cholesterol; PSH. plant proteintsoybean oil; PSC. plant proteint+soybean oil+cholesterol; PFA. plant proteint

fish oil+DMPT+taurine+cholesterol
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1.5 ALABRMANE

LA B AR S 50 46 W . BEPRH . 5K
PEL Sk IRBEME A RE I . 3SR A (TMS-
Pilot, FTC, 3£ [®)F175 mmf¥) [& £ 7[5 # k (TMS-
75mm, FTC, £ E)i#/rlleE. SR E: BE
30%, MRIHE 1 mm/s, BN S 1 gf
1.6 Zitoth

it & B85 158 F SPSS 22.0% 44 #EAT 48 1+ 70 #7
IS 25 K H B 2 7 22 73 T (One-way ANOVA)
AT 2 5 B R, SR 5 BT ST RE ARG 5
AT 58 A A O RO N I A (n=3) RbR 1 22,
BT RN TR A 1) 2 7 W35 (P<0.05). A Ab 3
H 5y 7 5 FFHAPFHEEAT LL L. 4R, X PSHZH !
PSCLH HFEAT eR 56, AVPAR 75 K &30 A A A 1 1t
DRk A ] i SR

2 #R

21 ALAEFKS

B P 18] %1, PFS. PFD. PFT. PFC. PFAFI
PSHZH LA 17K 43 % & 5 PFHA G & % 2 7 (P>
0.05), fHPFAZH /K /3% 2 i (K T FFH4.(P<0.05).
P AL B (PR 2 B EAHAFFH A PFHZH G . 3
7 5 (P>0.05). PFD. PFT. PFCHIPSHZIL A5 i &
& I K T PFH4L(P<0.05), PEAFIPFSAL | 5 PFH
T R % F(P>0.05). PSCLJENT & & 5PSHA
TG . 72 7 (P>0.05), fHPFH. PFC. PFAFIPSHZH
JE Wi & & 3 = T FFHA.(P<0.05).

77.0

A
AN

WL 5 &

Crude protein content of muscle (%)

WLp 7k 5 &
Moisture content of muscle (%)

0.5 0.5

0
SEEELESS

0

= [ &

SEELLESSE

22 AlARMERR

FH P& 2 7] 1, PSCH UL PRI 3 % /=, PRHZE i i
H1f%. PFS. PFT. PFC. PFAMNIPSHZH i f&F & 2
& T PFHAL(P<0.05), M PFD5 PFH4L T & 3% % =
(P>0.05). PFSZH JUL A & Bt 4 5% 5y, PFCAH 5 11K
PFSHIPFDALZ 14 2. 3% 1% T-PFH4L(P<0.05), 1M
flsb BE2H 5 PFHAL TG 2. 35 22 7 (P>0.05). Fir A b3
AW N TR T W3 % 7 (P>0.05). PSHZLNLA
51 5 v, PRTZH 814 5K . AHAXPFHAH, PSHA 5
P 5 2 2 75 (P<0.05), i PFD. PFT. PFC. PFARI
PFSAAHRPFHAL G 2.3 % 7:(P>0.05). PSH. PFD,
PFT. PFC. PFARIPFSAINLIAI AR A1 &5 % = T PFH
4 (P<0.05). {EFTA AHEEZH A, PFHZL AL P g P
1%, PSH. PFD. PFC. PFAMPFSH & & & T
PFHZH (P<0.05), 1 PFT5 PFHZ 1] G & 3% 72 7 (P>
0.05). PSH5PSCZHAH L, P54 AN 301 45 . 25 2
F(P<0.05), H A48 bR 300 2 3% %2 7 (P>0.05). 5
FFHA M EL, PEH. PFD. PFTHIPFCZHfg & 5 2[4
i(P<0.05), M A4 SFFHA T &2 % 7(P>0.05).
PFH. PFT. PFC. PFA. PSHAIPSCZ %h I} 14 &
# % T FFHZH (P<0.05). PFDZ A % & #1K T
FFHZ (P<0.05), H A AL BE2H S5 FFHA LR & 2 57
(P>0.05). PFCHIPSHZH 3% 5 FFHA JC i % % 7+
(P>0.05), T HAhALERZH 3 525K T FFHZH(P<0.05).
PFH. PFDAIPFTZ (1) ik & P & 2 (K T FFHAH. (P<
0.05), HoAth kb T 20 ) 5 FFHA TG & 2 2 57 (P>0.05).
PFAFIPSCHLMH 18 ¥4 5 FFHZ T & 3% % 7 (P>0.05),

Q %
= % 1
2 —
2 20 2—2E
i g 1.8
1.6
Z5 10 Jj
® g 0.4
5]
ég 02
Zé 0
S QS U ed O
5 LTSS

RN PR G S T PNRE S IS AL

Fig. 1 Effects of different diets on muscle composition of Micropterus salmoides

KWW LER T X, <+ R R P IA) B B35 72 57 (P<0.05); FFH. foky xf B (fok +fih); PFH 2R 8 A (A &+ f ik ); PFS.
AR B (Y B -+ i+ AR R £); PFD. & 7720 (Br-DMP T+ i ); PET. A= ER 4 (F 4 & (3 +4- R i+t 3l ); PRC. fIH [F %
SR 8 R R+ ), PRA. 256 AL B 1 +Br-DMPT-+4- ik B2+ 2] -+ fh il + 3040 b 22); PSH. Syl 4L (R & 1+ 52 0h);
PSC. SLIE [ B2 (4 R B +HE e B+ ;TR

“*” indicate significant different (P<0.05) between mean values; FFH. fish meal+fish oil; PFH. plant protein+fish oil; PFS. plant pro-
tein+fish oil+soften process; PFD. plant protein+fish oil+DMPT; PFT. plant proteintfish oil+taurine; PFC. plant protein+fish oil+choles-
terol; PFA. plant protein+fish oil+DMPT+taurine+cholesterol; PSH. plant proteint+soybean oil; PSC. plant protein+soybean oil+cholesterol+
soften process; The same applies below
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T A2 Ab P 40 3 $2 2K T-FFHZH.(P<0.05)
23 AlREFRS S & RAIEFRERIE XM 24
P 30T %0, R RE . CEGPE. RHMEHE 230 5 WL
VAT 7 2 B 5 AL 3 4R 0RO &R (P<0.05), Z B
LWL NG & & 2 IR 3 67R O0 8 R (P<0.01),
WURIREE . PP SRR, k. B PERIE
W 5 LRI 7K 3 B B 1 B AH DR PEAS (2. 35 (P>0.05).
24 BRAGA9IEFREIHIHE X M4 5 4
P 4TT %N, JLPRARE 5 5 3 L R 1 A PH g
PRI 2 A5 R(P<0.05). F 1 5 i Zh t: An
WEL I 52 B0 285 TEAH OGO6 R(P<0.05). JRFN 1S5 H
IEPE S 2 IE A OGOk R (P<0.05). ZhFHPE. HE

P55 HAB3 AN FEARAH A 235 (P<0.05)
3 iTig

UL VAT P9 J5 A4 5 e 2 R B S P L PR PP A 1)
HEH RS, R . B R, o
P B PE RS 2 A S, @R ICH,
FE R A T 577 B £ SIS JUL PR ) AR A e S 1 A
PR AR . WA T B IR 1 B8 0 BB
TR SR B LR RE A B 75 L R Re &, B PR =i 3R
A ML VB ) 01 R 5 1 s 2 ) PR 285 FEE 3 s v SR M 4 nH
WERINF, f DA R R DL ORRR S B R, Bt DL
DAL PN 50 4 B P i 5 5 3L S B IITE A I B R

* *
*
** 6l * Mk
10 1« T% g 0035 1 » 0571
zZ 9t Z g
s g eIl
B o I et 51
£ 7 I ﬂﬂ 2 008 J/ll [ 2 03
E 3 z 0.010 O 02 F
w27 3 H
=l 5 0005 B o1 f
0 g 0 = 0
ey
PREOLLTRL = 2R EQE LTS 2R EQE LTS
<§ QQ <f¢ QQ QQ QQ Q‘i Q% Q% <§ QQ QQ QQ <f< QQ Q‘i Q% Q% <§ Q‘( QQ QQ QQ Q({ QQ Q% Q%
e e—
,*—| sk
e
'—l** l+|
[e— T
* * * *
T 1.2 1 1 o 457 * T 1 =
£ Ly 7 40t -
Celoneellny £
8| L =
e 1))
= @) @)
502 Z 13 3
< 0.1 ““&g 05 @E
g B =
2 RERE LTS 2R EQE LTS 2 RERE LTS
QQ QQ QQ QQ QQ QQ QQ Q‘b Q% <§< QQ QQ QQ QQ <f¢ QQ Q% Q% <é< QQ QQ <f< Q‘C QQ QQ Q% Q%
B2 AS[RISRBR AT X R 1 S A AL PR R A A 1) R
Fig. 2 Muscle texture indices of Micropterus salmoides fed experimental diet
*3 KORGFHREFKSSEREIEREEXMES T
Tab. 3 Correlation analysis of muscle composition and texture indices of Micropterus salmoides fed experimental diet
FobiInd AH% & Correlation coefficient
Rndex : ] - . -
. fifi B Hardness %t Adhesiveness P H:Cohesiveness {4 Springiness & :Gumminess M4 Chewiness
7K 4 Moisture 0.067 -0.145 0.452 0.097 0.029 0.073
£ H Protein -0.269 0.077 -0.016 0.161 —0.206 -0.237
JIE Wi Lipid —0.517* —0.615%* -0.319 -0.047 -0.529* —0.497*

T * RN B EM K (P<0.05), **FR R B M 9(P<0.01); FH

Note: “*” indicate significant different (P<0.05) , “**” indicate extreme significant different (£<0.01) ; The same applies below
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I S5 R RE 7T T T e R A, T AR
Je e R U e A 2 o DR, e R AR £ R
5 R P B B 2 s RGP U VAN LI S A e 12
MIZEA PEFR AR . ARHOUNE I £ AR S B BT 75 e 2,
e VLRI FEE 44T ] vk R 0 F0 381 S5 2 B F 1)
g L2 o st o R LG T oM AR, F A A )
B AEE M S0d ), S 8O R AL P A T
FiMvE . wAdE L RRA AN IRy B R, T
I8 1 S OV ORI 9t T SRR R, Y v 491 i A
FK 48 8 B AR REH 1 A8 (80% A1 100%)
PRIV JE, OV IORERE . B PE. DEME . [l
T~ KPR B 335 B 3 BRI

BEAh, f P AR S ARE Ry B —
IR . A B FCHGE, DA 5K & &
B, GETEEEEMXER, WEESI
WHIHLEE &/ 2 O COR R, IR SHHL AR G &
BRIEHXAR SEASTERAMXER, m
A S 1 45 5 0% TR 1 SR s L DY (0 R R L G B
P T A0 I DU 5 i e R I
M. 1z RS TR IR S DU E LA )
ghap 4, i 2 AR T DURR T 51 Rk R 1 S By L
PSR A S 508 A BT S 30 e AT R, AR I A A
DR AR Tk 1 S UL P R RE N B
SRCPE L M 8 M R L MR 1 S R A R b, AT ST AR AL A
AT R B, LR R AT B S A A4 B AR K
1SR LA i 7 7 R

TE 5 R R 5T R, TR R I Br-DMPT {2
EfEE T ARIRE R EM AR R &, B
A 4 B 47) 77 6 Br-DMPT ) 8 0 & S 91056 15 T
gt a3 S PORE 9 % IR AR R oh R I DMPT
WK T 3 & P JEfa(Oreochromis niloticus) LA
e & . ASSZIG IR R BRI ALLSE R, 72 BBl R s n
Br-DMPT & 25 AR K 1 B8 LA R G I & &=, 32
LRI BRI B 5 1 AN L g 1, 2% I DMPT R A3 24
36 DR R R A A A 2R 1 BT B A K I S LAY
J BEAR IR . AR R A B ER B R TR

72 B (Scophthalmus maximus)%)) € JJL A (P RE . b
B o e o T SR 2R 7 41 i
(Takifugu rubripes)HIHE 5T W & LU 4 it 1R I =&
MWL ARG & . ASEIR IR R AR LZE SR, 448
Yy B TR e S 0 AP R S 3 PR T LA R AR
B, R UL AE AR . X AT RE TR
Ted PR I 155 Mg 0 A AR DS O Bl S i 128, (et 1
FR I B R 22, A, A Seut 4 3R e 4
L AR 1 Pk o S A i I S 2 PRI O ) R L
PUIRIDT & &, 4 R DRSS LA R B . R PRI IE
MR o IEL [ R A R A R AR 5, R Ik I [
B R ] DA 3 K 11 R I IR B A T B AR
i, AT s R R AR . AT W ST R B R A
PRI — 78 WL A RELF IR T B O 1 SR 7 JUIL AT P
A B, %S5 AT IAE A SR A 45 SR . Mustafa
YildizZ%" (B R DA LE T e, AR (G2 R
T SEAEHF AN RS ) 2 2 B A T ML (Onco-
rhynchus mykiss)JL I G 7 & & o A8 70t K
FRACLARI S5 2R, A 3 DRk rp DL A ]
B3 B AIOR 1 SR  LPA R TR 7 5 R, gk AN L
B 7 PR 2EL P AS [, T R B ST LA AS [ g 17 2
FRRR AR i 2, 3 AT e fe AN [R5 BUK 1 R By
WU IR 5 & A R BV AE TR R . i 4K 1 R
fiy FIL PAREL IR 177 4 25 ) B ARG, 87 S S LA BEE L 5
P R PR MTIE g 55 A AV AR e SR BT
&, KR A IIDMPT 2R iR . JIH [ i &
DAy 5 A it 45 SR 25 T 5 R RN
SAEY)E A JE 5] K ORI R BRI 1)
Ao T AEARE FRYEOCAL T T, ARSI R 45 RER IR
FH BRPAH R 8 Tt e DR 1 R S L PR PR 787 5 2 B B o
TR . SR, TR TR 2 3R K
BTN RORERE . R R VEAN I . X
IR ARE FRVE DA AT 1 D 1 15 57 B £ 2K
Jo AR F) TS A SR, FE B AR S I L 7 gk — PR
Fo BEAN, WAt AR T SR A AR K
SRASLPA R E IR O T B2 S, (B AT EnL AT

F4 KORBIARGEIEREEX TR

Tab. 4 Correlation analysis of muscle texture indices of Micropterus salmoides fed experimental diet

#H 9% & HCorrelation coefficient

FE¥FrIndex

fifi ¥ Hardness i [ff 4 Adhesiveness 4 %P Cohesiveness  #7%Springiness R & Gumminess  MH M4 Chewiness

il i 1.000 -0.213 0.308
2 B - 1.000 0.121
M - - 1.000

S - - -
gt - - -
EL M %k - - -

0.445%* 0.846%** 0.911**
—0.047 —0.347 -0.216
—0.289 0.134 0.357

1.000 0.454* 0.457*

— 1.000 0.863**
— — 1.000
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BREJRE L RN Ak M EL IV S5 SRR R 12, 1245 SRR T
EEMEABTHEE N E - E R EdeE K
SR A PR LAY R R R A

4 ZHip

AT R, K RIS
PIBEE o b BRI B 5 1 R L G P & A O %
o SRR L, RS Y & AR R
i VLRI 2 2, PEARVLAERE L R 3
P A R L W 178 S5 S A R 51 S K T B iy L
LR AR B o R SR B 1 A R AR S INDMPT
R L JDEL [ P R Y A A R TR PR LA
Fitv it 1) B 55 2 PR 11 SRty LA T s 5 2, 32t T
Gy BSUE R R R PE (R . RGP L Mg Y 4
SR R E A REET A ARE FRIER
7 AT s A LA RE . REPR R %
P AT NEL VG 2R 5 T AR . AR SRR 1 45 R T Oy 4
W 1 BPRHE 7 IR BE AR R L B K 1 Ryl
P58 R AR B S 1R
(T 7 AR SCRT & AR AR B EEK)
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OPTIMIZING FULL PLANT PROTEIN FEED THROUGH NUTRITIONAL
AND UN-NUTRITIONAL METHODS ON THE COMPOSITIONS
AND TEXTURE PROPERTIES OF LARGEMOUTH BASS
MICROPTERUS SALMOIDES MUSCLE

ZHANG Bao-Ping, DONG Zhi-Yong, KANG Jia-Ming, WANG Bo, CAI Wan-Jie, SHI Bo and ZHANG Yue-Xing

(National Engineering Research Center for Marine Aquaculture, Marine Science and Technology College,
Zhejiang Ocean University, Zhoushan 316022, China)

Abstract: The effects of optimizing full plant protein feed through nutritional and non-nutritional methods on the
compositions and texture properties of largemouth bass muscle were investigated. Nine extruded experimental feeds
were formulated, including a fish meal control feed (FFH), full plant protein feed (PFH), softened feed (PFS), DMPT
supplemented feed (PFD), taurine supplemented feed (PFT), cholesterol & fish oil feed (PFC), soybean oil feed (PSH),
cholesterol & soybean oil feed (PSC), and comprehensive feed (PFA). Twenty-seven tanks of largemouth bass with an
initial body weight of (78.1+0.06) g were fed for 50d in an indoor recirculating aquaculture system (RAS). The results
indicated that crude fat content in the dorsal muscle of fish from the PFH group was significantly higher than that of the
FFH group, while muscle hardness, adhesiveness, springiness, gumminess, and chewiness of fish from the PFH group
were significantly lower than those in the FFH group. The muscle crude fat content of fish in the nutrient-optimized
groups (PFD, PFT, PFC, PFA, and PSH) were significantly lower than that in the PFH group. Muscle adhesiveness,
gumminess, and chewiness were significantly increased in the PFD group; muscle hardness and gumminess were
significantly increased in the PFT group; muscle hardness, gumminess, and chewiness were significantly increased in
the PFC and PFA groups; and muscle hardness, springiness, gumminess, and chewiness were significantly increased in
the PSH group. Regarding the non-nutritional way, compared to the PFH group, muscle hardness, adhesiveness,
gumminess, and chewiness were significantly increased in the PFS group. Compared to the PSH group, muscle springi-
ness in the PSC group was significantly reduced. Correlation analysis showed that muscle hardness, adhesiveness,
gumminess, and chewiness had a significantly negative correlation with muscle fat content. Muscle hardness showed a
significantly positive correlation with adhesiveness, gumminess, and chewiness. Muscle springiness showed a signifi-
cantly positive correlation with gumminess and chewiness, and muscle gumminess showed a significantly positive
correlation with chewiness. These results indicate that optimizing full plant protein feed nutritionally with dietary
supplements of DMPT, taurine, cholesterol, or by substituting soybean oil for fish oil, can partially improve the muscle
quality of largemouth bass, which may have been impaired by the intake of full plant protein feed previously. The
results of the present experiment could potentially benefit the wide application of full plant protein feed and promote
the sustainable development of largemouth bass farming.

Key words: Full-plant protein; Muscle compositions; Muscle texture properties; Nutritional optimization; Micropterus
salmoides
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