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AR AR ESRIEX K O ES14) 8 4 KR,
I 7F A AL FE R0 AL B fa 5T RY =2 i

BENLKRER, FRA, A LR, R OR, BEEA

LR RAHF A LN ET EEFR T/t B AA R TRERE/
Bsp Al K K I, KR 4300705 2. 3 d A8 F A A BB A FR AN 8], T 4215005
3 KT IR &) R AR L H AR RS0, KiX 430199;
4. KILT AR H AR 155, KR 430012

WE A K 0BG (Micropterus salmoides ) Bt U S BRI , 235176 SR Ak o 8 Ji et R IV 42
EERR H IR 2 A2 SR E A me il 4 Fhist sl k), SR bA AR B & R (8.604-0.04) g Yk I R fyfigh fir
10 J8, BEIEA R X HAE VR RE G 2L AR FR R ALY S RS2 . S5 5 R - (1) & A & MR 2 & 2k Al iy ¢
AN TR (52.3140.44) g, 3w T H AL ; G W 2R gl A H 20 R 2 dl () AW 18 B 25 = TR AR A mE &
RIEEREE AR (2) TR A [R] R VR Sk 25 5% i 1L 37 2 fb ANt e d6 b, b HDL & s 7E SR IR W2k 4 [ (4.14+
0.18) mmol/L JFIE & @ IEMRE A4k [ (4.2820.11) mmol/L ] 355 T HZ M4 (3.6120.09 ) mmol/L];
HE R M AST 1% M [ (138.334215.30) U/L ] 3w TR AR [ (104.0044.04) U/L], M2 2 R4l
FIMTE ALT 36 ML (15.00£4.58) U/L 183 & PR WAk [ (4.674+1.33) U/L]. EARSERE A B M
SOD G PE[ (117.48+2.79) U/mL ] & & T HEAMRKA N H M4, LB A BERE AR M MDA
[ (21.30+1.06) mmol/mL | & E LT HALA . (3) WLABL A L RE S 32 BNPEFE 0, 2 A LR E A A lLA
SOD Wi #E[ (10.444-0.59) U/mg] B3 & T HAbZH , MDA & [ (4.9340.20) nmol/mg | @ 2% T 45 2 % £k 20
TR BRI k4B A E IR A 4] GSH & BRI CAT 160 i 35 T B & gk dL A H & ik dl ;
AN, BARIRE AP T-A0C [(1.7940.04) mmol/L] & E & FHEAMA M H @AMPd . (4) A AR
BAYArBEAEEL(1116.62+4138.90) U/mg | 535 7 T Bl WAL MR 2Rk . 28 b, SHie gk
ARG ZRRYAN L, 252 IR B G B A K O RS A KV RE ST b B 0 M 3, i AR S oh
VR UR A 1 e TS I 2 1 B e e

KR OKORET; PR K MERE; miE LIRS BUAILEE ST s LA A R

RESEES S963.7379 XEMFIEE A XEHS  1000-2421(2025)06-0263-10

B(Fe) R RAERKAETRLHHMEILRZ
— . ZHMAEAFHEY R 72 R L
R R AR AR A L BB kS i 1l
LLER A AL, SRS AL A RE T R R A K
G0 R I RMYUEACRE T TR AR A
T, £ e I 6 DA KA v R IR 23 R
(9 R0, A PT35S SR AR , DA T 6 A AL A X Bk
A7 SR AR AR IR A B RE

BT BRI A IR 2 BRI A AEIE AN 5 5%
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R IR PP & % Ak 44 (Oreochro-
mis niloticus ) W R AN [ 2R 0 A FHASCR: , 7Rk
gt i A1 1 I A7 QS € S s e Ao 7 Q7 L 2
Bk FHEERR AR AR e ARl b R R S R A
VE A BRUSAC RS B R W2k , 85 ( Cyprinus carpio) A&
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canadum) Xf 82 TR ER 4 AE )R] T A 24 TR R . 2k
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S 05 H 16 KR EE R H (HBSLKY 202334 ) 5 1 o S35 A= M RHB B i A BR A Rl AR Rl R B AR T 25 H (707120212)

EHA,E-mail: 1165153081@qq.com
WAGEH WA, E-mail : tangs2000@163.com



264 LRI I NI <3 4

944 %

Bt 50% 0 M RTERR R AN FE A 32 ML
BRAER A DL W AR R AR LR B Ak . EHLIE
BERMARAL AR Fe™ 5 AL B Fe® TR FH 2
H Fe® ] i a a4 R 42k ZR9s v A HLE
R AL A AR Rk LR R AR R W AR N
Th R R A5, LR R D b AN i S
FERBE A BRI RS SR N ERAETETE S AR,
AR LR RN H Rk S B —
RIETRE G4k LM AR i . 7R 45 0 LAY
TEXHER (Litopenaeus vannamei) 1T E A KT iX 2 Fh &
FERRES AR B R ST, 45 SR AR 2R e AT HL AR R I
A T (0 A S RERR R ARDRE R Ak i A0
HAE AR GYIRITAERM S ZMEARLRE S
7T 1) — o o RO HILER R, AR B — S LR B &
BRAU A, X T2 s W B B R AR KR B R R
PR,

K F1 B (Micropterus salmoides ) Je 3% [ 5 2 Y
IRIK R B R, 35 58 7™ Sk 57 Ja 4 R K %58 A 2
A (P E L GE AT % 2024 )08 ) o R 1 BR iR
b b A b FEAK DA B A K H 56 TR TR Ak R
R T B S el v A R PR 9 A R LR T . R, 2B
H UK RS R0 R BT 8 JA A, mF ST
BRI 2k R 2Rk H 2 R Bk N S 2 B R 2 5 T
R IET B By A K R R B ) S, A SR R T R
TR A DR R ATE R R P AR Bl
1 MRERZE
1.1 ke fAR

S22 A 1 S Ay e A T SR04 S LA B R T
Bk (FeSO,,Fe #it:30%) (HEZA MR ¥ (Fe-Met, Fe %
#:13%) H& MY (Fe-Gly,Fe & 17%) ME &
SR EE 4%k (Fe-CAA, Fe & : 10%) R4 i, fie
il 4 20 55 A AR R 1B ek o X8 BT A IR 2 e i
TR A R e 0 A PR R HRAIL 3 Fh S R 2 &
B RFe” B . RIAHBRS G5 1 R4
X (Optima8000DV , PerkinElmer, 5% [ ) ] 15 4% 17 %}
(4% A 3R 80.77 .84.59 .83.73 F179.67 mg/kg.
4 R R B IS 2L 0.18 mm FLAR T , FR T , 15 G i Al
Y5y )5 DR HLAE 50 Rl He i B 2 mm kAR i
TUPEBURLfRDRL , 28 08 T 5 IR A T —20 'C& . ik
B AR 7 B SR LT AR 1R .

1.2 R
IR IR B R 4 0 [ A AR R IR 5 A

FRAE] . B0 HT, 8 4 Ml mpE Y SR A 5 98 2
S VAIE W S0 5 o i TS i, A — 3 AR T
feE R ) £ [ 9 R A B i o0 (8.6040.05) g JBEML /- BL £
124 FJE 6T (300 LK) v, 46T 25 Fe f, A A imlkt
BEAL 3T 34T . SR GURK 7258 R 48 UK >
1 L/min) 45 3% 10 J& o 4 K I £ R 2 ¥ (08 30 1
15:00) W ERA 30 1 h 5 ik BB AR I I
60 “CHET RIAZIE SR & i . FRAAIIAI KR 27~29 °C,
pH (7.040.3) , & & . A& % 1 A R £ ik T 0.1
mg/L. 728 1A A 70 A g 4 PR 457 75 6 mg/L
[
1.3 BARE

FRPHIRIRAE A, R 055 B 24 ho X BRGLH it
ATTHECRIAR BT i, F5- 5T REATL R 3 2 fa FH T 4 4
FEFR IS 5 53 BU5 ) 0 MS222(75 mg/L, BT T,
D) RIS 12 R BRI i O DU ARG B S A B
JUE VAT PRI R Az 3 R 7 O TR o . SRS UV 1B (i
A i) A R URE A WA R R S R A T
—80 °C, FH T 1 F A Tk AL PR 0 S A I 0% 1 I
BRGTRALE 4 A, F 1 mL 3 55 4% AR kUL, T
4 CokAA & E 12 h, #)5 4 °C.3 000 r/min #.0> 10
min, WAL L35 R A7 T —80 C, J& & & 17 A1k $5
o AR P 5 PR IBCRE S UL, T b O SR Ly
AR I ZE R . TR B E TR vk E Ek AT .
1.4 HEmaH

D) i AR AR bRl e o R4 B sh A A4 BT
(Abbott Aeroset®), Abbott Laboratories, 3¢ [E ) £ il
1ML 3% & & [ (total protein, TP) | 7 % ## (glucose,
GLU) | JR & & (urea nitrogen, UN) | H i = H§ (tri-
glyceride, TG) \AH[# [ (cholesterol , CHOL ) | 15 % &
JIg 2 1 (high-density lipoprotein, HDL ) FI %5 & Jig 2
I (low-density lipoprotein, LDL ) ¥ 12 K PN % R % &
fifi (alanine aminotransferase, ALT) Fll K 4 & R % &
it} (aspartate aminotransferase , AST )4 1L 75 &
fifg (lysozyme, LYS) . #M4& 3 (complement 3, C3) Fl
¥ Bk 85 H M (immunogolobulin M, IgM) i 14 #7 °% H
v TR A= R A PR R AR 7 R & O g
543 51 2 ml036413 . m1092636 Fl ml092683) 4 13 W]
P TIE o

2)EFRMAIMRE o K35 T 105 CRIRERT %
GB 5009.3—2016 # J& 1 4 35 W % 5 #LK 70 #% GB
5009.4—2016 F 5 9 b 1 B2 1 I 2 5 ML 2R 4% GB
5009.5—2016 R HIFL 2 RAX KIS0 (FREAR R HA
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F1 ARAHKEBERBAMEFNERE? (UATFUREERT)

Table | Experimental feed formulations and nutritional composition of different iron sources (expressed as dry matter)

T H Ttem FeSO, Fe-Met Fe-Gly Fe-CAA
JER/% Ingredients
1§} Fish meal 14.00 14.00 14.00 14.00
%4 1 Casein 34.70 34.70 34.70 34.70
K] Soybean meal 13.00 13.00 13.00 13.00
ks Wheat flour 12.00 12.00 12.00 12.00
TR — 445 Calcium biphosphate 1.50 1.50 1.50 1.50
R TR R Mineral premix 0.50 0.50 0.50 0.50
F4k#h Sodium chloride 0.25 0.25 0.25 0.25
A Z R F? Vitamin premix ¥ 0.50 0.50 0.50 0.50
131+ 53 Soy oil : Fishoil(1:1) 9.00 9.00 9.00 9.00
S8ALAREK Choline chloride(50%) 0.50 0.50 0.50 0.50
ZAAFEME Ethoxyquinoline (30%) 0.05 0.05 0.05 0.05
A £F4EZ Microcrystalline cellulose 11.20 11.20 11.20 11.20
BRI ILLT4E Carboxymethylcellulose 2.50 2.50 2.50 2.50
5% 77 Mildew inhibitor 0.10 0.10 0.10 0.10
iR 4%k Ferrous sulfate(30%) 0.003
AR Ferrous methionine chelate(13%) 0.005
H &R Ferrous glycine chelate(17%) 0.004
BRI Ferrous compound amino acids chelate® (10%) 0.006
HARFERRY Compound amino acids® 0.017 0.015 0.016 0.014
EFH S Proximate composition
7K4y/ % Moisture 7.47 6.77 6.28 5.76
HIEH/% Crude protein 45.78 45.80 46.44 46.70
MU/ % Crude lipid 15.33 16.31 14.92 15.58
HLUKSY/ Y% Crude ash 6.20 6.21 6.18 6.16
Bty it/ (mg/kg) Fe content 80.77 84.59 83.73 79.67

TE Gk T A IR R A R PR R R A B A U VB A EIEM Y T LS 2 IS0k 15] . Note: The composi-

tion of mineral premix !, vitamin premix ?”, ferrous composseund amino acids chelate *’ and compound amino acids *’ are referred to the refer-

ence [15].
Wy A RS /), U e ) W E 5 FL IR BT % GB
5009.6—2016 R HI 2R F AR LM E .

3) 1 B I WLZE e M BRI e . 25 A8
FER A R 2 B SCik [ 16 P i il g o AEEL I
2R M, FELRNT AR PRI 2~3 gL
W, A B A /K (100 °C) H 2 5 mine BUH 5
LBRIFRAK T IFFRIT R . 28R R LA FE o 72
Hh Y BT i R DA A B R E A LR o Bl
Ja B ERRIUATI 1 ecm X1 em < 0.6 em (J5 ) 1)
BROAR A BE AP R A A Rk P/36R (AR 20 mm) Y
TA.XT Plus Jii #4431 {% (Stable Micro Systems, Go-
dalming, 5 [E) BEAT LY BAL 20 1 (TPA) o ST,
FESL DL T mm/s 1Y 1E 2 He 4 1805 e 4 28 )5 06 s FE 1
355 ARFFES ] 5 s BEAh, WA EEEE A 2 mm/s,
Je M B R 5 mm /s, B 2453k 28l Auto-5 g

B R A RN A 200 A
HESCHR[ 15 ] BT

40) 10375 AL PR) T PR 000 S o O 3 R AL A 1) e
1.4 157 Ak it (superoxide dismutase , SOD) i 4 | i3 48
b A (catalase, CAT) i M L S L fE I (total an-
tioxidant capacity , T-AOC ) J&if JE R4 e H K (gluta-
thione, GSH) Fll 7§ — [ (malondialdehyde , MDA ) ¥
St R0 5 28 P e T A ) TR SR T A 7 A
& (G b 4 5 4302 A001-3-2 . A007-1-1,A015-
2-1,A006-2-1 F1 A003-1-2) F EHH T8 Ak

5) 38 T A B I DU E o 3 s 7 B (lipase,
LPS) . a-JE ¥} i (amylase , AMS) 1 i 25 (1 B (tryp-
sin) 1 M X001 FH gt AR ) TR T A 3R
PEATINE (57 i 4 5 433 A054-2-1,C016-1-1 il
A080-2-2) .

B ZH RS



266 LRI I NI <3 4

944 %

1.5 HEMGEIT 3

1795 2R (survival rate, SR) 4 & % (feeding rate,
FR) 5 4 KK (specific growth rate, SGR) Il BF4
K (feed efficiency, FE) il & 1 i 8% % (protein effi-
ciency ratio, PER) 45 A= K 4 b1 S E W £ (condition
factor, CF) | fF & £t (hepatopancreas index, HSI) | JJi
A Y (viscerosomatic index, VSI) F1 i & B AS I 1b
(mesenteric fat index, MF1) % JE A& 31548 #5 2 B8 3C
BRLLS Iy

TR 45 R KR NP A5 2 (mean£tSD) .
L0 B0 26 Excel2010 &b 5 , FH SPSS 244 (55 26
JZ, IBM, Armonk, NY , 3& ) #E47 48315341 . X 45241
AT IE S PR Levene s Jr 22 57 PER 50 ) , i3 — A0 i

17 % )7 224391 (one-way ANOVA) FIXB 45 (Dun-
can’s) ZEKL . 25 W EMAKER a=0.05,

2 GRE5HMH

21 AESBELAETXOBSHNERMEREFES

Tl W10 JE R, 4% Ak B 2H B 2% K PR TR B (final
body weight, FBW ) 3] 2 2 4] it 4 5z 1 (initial body-
weight, IBW) 1 6 15 (£ 2) , 2 AL FRZH AT 3 e
AR E RN E 25 (P>0.05) (HE G245
B A RAMARET B EES THAIAP<S
0.05) o B i 7.4k 4 R H 20 I ik A e I il B Jd 2 v T
R PANE A E IR AL (P<0.05) .

x2 AEHKERMTKOBHEREERIIESSEH

Table 2 Effects of dietary iron sources on growth performance and morphometric parameters of largemouth bass

T H Items FeSO, Fe-Met Fe-Gly Fe-CAA
WG AR/ g IBW 8.574:0.02 8.5740.03 8.6340.01 8.640.02
ZORIK R /g FBW 49.670.51b 49.42740.01b 49.394-0.86b 52.314£0.44a
FEH/ % SR 97.3340.01 93.334-0.03 98.670.02 98.67+0.03
A K #/(%/d) SGR 2.514£0.02 2.4740.01 2.4940.03 2.5540.02
PR/ (%/d) FR 1.6440.01 1.6740.06 1.7040.03 1.662-0.05
TR/ Y FE 121.66+1.44 118.5644.50 118.064-1.25 120.214-2.37
FEFECR PER 2.67+0.02 2.6340.11 2.55420.04 2.63420.05
e &/ % CF 2.0540.01a 1.954-0.04b 2.1040.01a 1.954-0.03b
JHEfAR L/ %6 HSI 2.9540.31 2.5440.35 2.49+0.27 2.7840.36
WEARLL/ % VST 8.394-0.32 7.714£0.43 7.8240.23 7.84+0.33
o R ERRIT L/ % MFT 0.82+0.05 0.86-0.06 0.904-0.07 0.844-0.08

T BRAGTEEE A L IR LE K 9 ZR BEEAR DT L 154 H 2 (n=15) I -39 {E A1 , T P A R 34 (n=3) Y P 3{E . [T 5
JRBREEA [A)/ING TR 225 3% (P<C0.05)  REEAH R FHF B 7 FARiE 2R 27 AN 3% (P>0.05) . F %[, Note: The data in the ta-
ble are means of 3 replicates (7=3) , except that CF,HSI, VSI, and MFT are the means of 15 replicates (n=15). The data in the same row la-

beled with different letters indicate significant differences (P<<0.05), while the data with the same letter or no letter indicate non-significant dif-

ferences (P=>0.05).The same as below.
22 AREHKIELEHEKOESRMEENIERA
g iE 1

F 2% 3 WAL, I AR AR FE B B R kA N
SREMBESYHNWHDL & B B Em T HEMmEk
H(P<0.05) , RAMRBHEHRIHER AL FH
(P>0.05). HE&BBAMN AST 1P 3% & TR
TERRZH T R R4 ALT 16 1 B3 TR T
R4 (P<<0.05) o AEFE S PE e F8 b5 5 1T, 25 2L 1] frY)
C3. IgMAILYS & it 22 A B # (P>0.05) . HiL%A
fLRe S Hahr i, B A S SRR A A AL SOD i 1
IRF)117.48 U/L, b 35 /5 T 8 20 R 4 4 A H 2 R ik
4, HE AR ISR N MDA & i B & LT H
4 341(P<<0.05).

23 AEHEBELETAORHMNESEMIIAESR
X5

R AR, AR, 2 Ak S &R
67.19%6~69.34 % , MLHE 1 BT % 5 29 2 1800 , MLAR I
TR 1000, 3 S FE bR 7E 45 Ab P4 = 8] UG 1 3
225 (P>0.05) . HXF4=fa, {ILA A RLEE K 43
B B, ORLAR U RURL K 43 B A . (H 45 Ab
HE L, AP XEERORA R EER
(P>0.05)
24 FR%FEAETXOZSRALAEENE

mE 1 pis, A LR E AR AR SOD i
PERE T HA S, MDA & & &K TEAMR
B H R IR (P<<0.05) . BRFR WAk ME S
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Table 3 Serum biochemical parameters and enzyme activities of largemouth bass fed

3 FRESERMT A DRG0 E & K IgtREeE 1

diets supplemented with different iron sources

T H Ttems FeSO, Fe-Met Fe-Gly Fe-CAA

BEA/(g/L) TP 31.2342.35 30.13£3.09 28.80--1.70 31.631.91
H%RE/ (mmol/L) GLU 19.5040.81 19.2543.67 17.05+1.65 20.0741.72
JRZE A /(mmol/L.) UN 1.9040.21 1.9740.09 1.6740.03 2.0040.26
Hth =&/ (mmol/L) TG 3.69+1.31 1.83+0.40 2.1440.04 2.49+40.26
A EE/ (mmol/1.) CHOL 6.69+0.55 5.7040.26 6.22+0.47 6.93+0.48

T % R 2 1 /(mmol /L) HDL 4.14+0.18a 3.94+0.18ab 3.61+0.09b 4.28+0.11a
%% B BR #& 11 /(mmol/L) LDL 1.8140.23 1.73+0.15 1.5740.02 2.08+0.10
BEEE/(U/L) AST 104.00+4.04b 127.0040.58ab 138.33+15.30a 115.00-+11.35ab
KM /(U/L) ALT 4.67+1.33b 15.00+4.58a 10.00+1.53ab 10.67+2.03ab

#ME 3/ (ug/mL) C3

G REERE I M/ (ng/mL) IgM
W/ (ng/mL) LYS

A YEEET/(U/mL) SOD
N /% /(nmol/ml.) MDA

152.0441.65
33.53£0.69
205.41£6.93
109.164-1.36ab
27.09£0.71a

149.0945.67
35.36£0.94
200.04£7.50
105.2840.80b
29.43£0.57a

139.0947.42
33.55+0.82
204.81£5.33
102.454-2.85b
26.87+1.13a

149.844-2.98
35.05£0.94
200.27+8.84
117.484-2.79a
21.30£1.06b

A&/ (U/mL) CAT 9.70+£0.27
AL K/ (pmol /L) GSH 16.74+1.05
BPUEALRE )1/ (mmol /L) T-AOC 2.16+0.03

9.07£0.66 10.0140.27 9.7440.63
16.284+1.15 18.624+1.29 19.20+0.76
2.1940.01 2.1540.02 2.1840.01

®4 FARAKERMTAARHLEMNENERAS (HERERESLL)

Table 4 Nutrient composition of whole-body and dorsal muscle in largemouth bass fed diets supplemented with

different iron sources (percent of fresh sample) %
T H Ttems FeSO, Fe-Met Fe-Gly Fe-CAA

£ Whole fish

7K 43 Moisture 68.094-0.98 67.194-1.05 69.34+0.24 67.78-£0.44
ML Crude protein 17.7640.26 18.020.62 17.6740.39 18.024+0.68
HUAERG Crude lipid 9.57+0.67 10.24+0.62 9.304-0.39 9.67+0.68
MUKy Crude ash 3.92+0.07 4.05+0.25 3.974:0.09 4.324-0.05
HHN Dorsal muscle

7K43 Moisture 76.904-0.53 77.1840.10 77.2140.22 77.12£0.29
ML Crude protein 19.8540.33 19.780.22 19.3140.13 19.4240.36
MW Crude lipid 2.624-0.23 2.5140.26 2.35+0.08 2.17+0.15
MUK Sy Crude ash 1.2240.02 1.1640.02 1.1240.01 1.1440.03

BB G AN GSHE BEMCAT N B & T
ERRYAM T AR (P<0.05), HINZEHR
FERE A AR SPUAILRE ) B E S T RAMRSA
FH &R (P<<0.05) .
2.5 ARE%EAETXOZ8R9ALA RS E
H 26 5 AT, R I R L P 194 2 A8 4 O R R
SPE BERE ) NG S ANl 5 AR R AR AR R S AR AE
—EMENE G b, AR AR A g b B 20 2 1]
Yl 3% 225 (P>0.05)
2.6 AES%KIEAIETAORSH 7S ELEEE
2 00, 2 A S SRR 2 A AL i 1 AR
i 3% T T R R W Ak 41 RN B R Bk 4 (P<<

0.05) ,H 5 H &AM 2 5 A8 3F (P>0.05), £54b
P20 22 8] i o - S 93 i RO I I G G W 3 2
(P>0.05),

3 it #

BRAEHEH5 S MY LA A KRR 5 57 R A 9%
HEEMENY ., HUAEERI AR SZ B RS 2
5170 BBk SRR A 24, — R vk
JEEAR, S EWUARBIT RPN, I 2k
{1 A A0 R A, LA OO PRt
FrPH 8 S T e P O B B S AE A HDE R
HEE L CAPSEIESE AR AR RS2 R R
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=T)
g T
S g
# 2 £ 5 :
5= £g
@5 =
S «
34 415
=2 #=
|7 11
= z
L)
2] FeSO, Fe-Met Fe-Gly Fe-CAA FeSO, Fe-Met Fe-Gly Fe-CAA
kVE Iron source 2kJF Tron source

3

CAT activity
[ V)

GSH content
—

it E AL SR/ (Umg)

JEAIR e H K& =/ (L mol/g)

0
FeSO, Fe-Met Fe-Gly Fe-CAA FeSO, Fe-Met

£kJE Tron source

s}

£k Tron source

BPUEARRE F1/(mmol/g)

0
FeSO,

Fe-Gly Fe-CAA Fe-Met Fe-Gly Fe-CAA

kB Tron source

B 18 3 AR (n=3) [ F¥E ., B FREARFRNARZER B3 . TEIF. The data are the means of 3 replicates (n=3). Dif-
ferent letters above the bars represent significant differences. The same as below.
1 RESERMTKOBRSEA P EEEYE
Fig. 1 Muscle enzyme activities of largemouth bass fed diets supplemented with different iron sources

RS AREGERMTXKORGE AL A A

Table 5 Texture properties of largemouth bass muscle fed diets supplemented with different iron sources

T H Ttems FeSO, Fe-Met Fe-Gly Fe-CAA
AWK/ % Cooking loss 27.92-+0.01 23.97-+0.01 26.61-+0.02 26.06-+0.02
fifi i /g Hardness 1432.01+80.46 1207.05+200.46 1407.73+174.61 981.84+78.02
#E /em Springiness 0.53+0.04 0.46+0.01 0.46-0.02 0.52-£0.04
#EHE 71 Cohesiveness 0.37+0.03 0.36+0.01 0.37+0.01 0.38+0.01
A 71/g Chewiness 276.95+49.99 202.20+37.99 225.22+34.66 185.69+4.13
[7142 71 /(g/s) Resilience 0.11+0.02 0.09+0.01 0.10+0.01 0.10+0.01

R PR R 6 AN TEE (n=6) 1 F-#4{E . Note: The data are the means of 6 replicates (n=6).

FeSO, Fe-Met Fe-Gly Fe-CAA
#UF Iron source

2.0r
@b 1.5
2
£9 0,
= 0
E'J D
9z

0.0
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Effects of different dietary iron sources on growth performance,
serum biochemicals and muscle quality of juvenile
largemouth bass (Micropterus salmoides)

MAO Xiangjie', CHEN Jialong', GU Dianchao"*,HU Wenguang',
YANG Wuhua’,ZHU Wenhuan*, TAN Qingsong'

1.Key Lab of Freshwater Animal Breeding ,Ministry of Agriculture and Rural Affairs/
Hubei Provincial Engineering Laboratory for Pond Aquaculture/ College of Fisheries ,
Huazhong Agricultural University, Wuhan 430070, China;
2.Hunan DeBon Bio-tech Co.,Ltd.,Changning 421500, China;
3. Agricultural Technology Extension Service Centre , Caidian District, Wuhan 430199, China;
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Abstract To identify the optimal dietary iron source for largemouth bass (Micropterus salmoides) ,
juvenile fish with an initial body weight (IBW) of (8.6040.04) g were fed four isonitrogenous , isolipidic,
and isoiron diets containing different iron sources , namely , ferrous sulfate (FeSOy) , ferrous methionine che-
late (Fe-Met) , ferrous glycine chelate (Fe-Gly) , and ferrous compound amino acids chelate (Fe-CAA)
for 10 weeks. The effects of these iron sources on growth performance , blood physiological and biochemical
indices , and muscle quality were investigated. The results demonstrated that: (1) The final body weight of
the Fe-CAA group [ (52.31+0.44) g] was significantly higher than that of the other three groups (P<<
0.05). The condition factor (CF) in the FeSO. and Fe-Gly groups was significantly higher than that in the
Fe-Met and Fe-CAA groups (P<<0.05). (2) Serum biochemical parameters and antioxidant capacity were
also influenced by the dietary source. High-density lipoprotein (HDL ) levels in the FeSO,[ (4.14=+0.18)
mmol/L. | and Fe-CAA [ (4.282£0.11) mmol/L ] groups were significantly higher than in Fe-Gly group
[ (3.61+0.09) mmol/L] (P<C0.05). Serum aspartate aminotransferase (AST) activity in the Fe-Gly
group [ (138.33415.30) U/L ] exceeded that of the FeSO4 group [ (104.0044.04) U/L ], while alanine
aminotransferase (ALT) activity in the Fe-Met group [ (15.00+4.58) U/L | was significantly higher than
in the FeSO, group[ (4.6741.33) U/L ] (P<<0.05). The Fe-CAA group exhibited higher serum superox-
ide dismutase (SOD) activity [ (117.48+2.79) U/mL. ] than the Fe-Gly and Fe-Met groups, and the low-
est malondialdehyde (MDA) content [ (21.304-1.06) mmol/mL ] compared with the other groups (P<<
0.05). (3) Muscle SOD activity [ (10.44+0.59) U/mg ] in the Fe-CAA group was the highest among all
groups , while MDA content[ (4.9340.20) nmol/mg ] in the Fe-CAA group was lower than in the Fe-Met
and Fe-Gly groups (P<C0.05). Glutathione (GSH) and catalase (CAT) activities in the FeSO, and Fe-
CAA groups exceeded those in the Fe-Met and Fe-Gly groups (P<<0.05). Additionally , Fe-CAA exhibit-
ed a higher total antioxidant capacity [ T-AOC, (1.7940.04) mmol/L | than the Fe-Gly and Fe-Met
groups (P<C0.05). (4) Fe-CAA also showed significantly elevated trypsin activity [ (1 116.624138.90)
U/mg | compared to the FeSO4 and Fe-Met groups (P<0.05). In conclusion, Fe-CAA demonstrated ad-
vantages in enhancing growth performance and antioxidant capacity compared to the other three iron sourc-
es, which could be suggested as the first choice of iron source in largemouth bass diet.

Keywords largemouth bass; iron source; growth performance; serum biochemical indices; antioxi-
dant capacity ; muscle quality
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