O TR OR R

HoaE BT
2024 7 H

TAPRL P AN TN T F o X6 BRI A AR S
G35 S N T8 TH A T A B 2

BRE L URE LK OB KB, RpE

(1. TR, Fagdt [E17] 361021; 2. fRAA MRl 3R 54 SR E A%, fmat 1] 361021)

B OE. NEREENE (Eateromorpha prolifera) 3T IR (Acanthopagrus schlegelii ) A1 AR S 50 5% A iz 18 TH AL
TG ER I . ARSI I R S L1 (094 .2, 0%6.3. 5%6.5. 096 6. 5% . 8. 0.6 ) s JB s Jom 1) 2 ok 4 35k ik A ) o 05
360 RAFHHLA N 6 4, 1AM A 4%t i ARTEL 28 d J5 » SRAEME AL G I T I AR R AR A AR 40 5 Pk S g 4 DG 8 47 R i 1 T L 1
M. BT AR RN 2. 0%6.3. 5% 5. 0% M R BRI & g HE 1 RO B SR AR R KR (P <C0. 05), Hodr W E R
SRR T 17.6%.20. 6% Fl 24.3% ., FEWFE WM 2. 0% F 5. 0% W 4R 2 500 F REAK (P <<T0.05), 20 B AR T
18. 8% 16. 30 s K TEWF & MR INBEAR T B AR EEE CTO) S HM =1 CTG) TR % B I8 85 11 IR B (LDL-O) Fr &, Horr, A4
TN TC F i B FFEAK(P<C0. 05), 2. 0% 8. 0V AU ES I B PEAK T T G 2 (P<C0. 05),2. 0%.3. 5% 1 8. 0% AYHS
i i 2 FEAR T LDL-C %5t (P <C0. 05) 2. 026 F1 3. 506 s o fb 35 B2 w55 1 5 2% B g 2 1 I T B (HDL-O) % & (P <<
0. 05) ; JLAN AN 2. 090 & B o7 25 3L 0 1 ML 355 Bk R R BB C AKP) 38 1k L B8 3. 5 %00 5. 0 %0 R &5 W 3 3R T ek
A (CAIEME(P<C0. 05) , HEFA s Ind v 48 4 4 B AL T (SOD) | 7 18 UE 43 il CAMS) (BRI 8. 0008 &) 0 i i Tl
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I LAk B T E AR A0 KF R W =, 7K
PR PR K VK N T RO B R
(BB =2 T A 118 200 e o A3 LA Rl I A 3R 3 i 24
W5k B K S AT B R ERBE S Y S — R 5 e
R A ARATH R AT 194 5 A5 L mAS BT IT
Ja o BB Y AR AR SR A N R T T A8 PR R BT
RUK PR A ik £ I 4

W& (Enteromorpha prolifera) & 2k#: ] (Chlo-
rophyta) £ 2§ H (Ulvales) £ 2R} (Ulvaceae) ! , Ho4r A
Iz EEERE TR HORA B s R R R RE ) A
B RE T, MK B IR AR K R
JSCER RV T A 25 B 55 R v ] K 7 35 B AR B ™

B JUHAE 2008 4F BILFEAEJp i ——7F 8 58 %
WFE ICE S BN = B AR &z 6 Jeal
A FRE B R LR B RS kR 15 a Z A
2R TR T PR LR R e F R IR — R
IR B G PR DIE T 78 PR A R [ AL, 7 o >4
M 3% BRI U ol B A R 5 R A i BT Ok
FES . HHAR B ORI B 58 E 5w IR AL
H e & 2 ML 2 R, BSR4 N+ &
YRR R S s R W E TR R T
ZREKPARRRAS IR L AT AT . T N A
EA B 1 1 O ARDREAS 00 5 7K 7 37 Bl 9 R
WA ARDREAS IR T A 4F 30 1 10 (Siganus gut-
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tatus)" KA (Pseudosciaena crocea )™ | LN}
iR (Litopenaeus vannamei )™ 4% 50 # ¥ ( Haliotis
discus hannai) " S5 K LSBT TR L BF & 1E R8T
R R RHAS N304 P o B ek P o B A R
SR I SEE I

M B (Acanthopagrus schlegelii) 3 J& B 1 H
(Perciformes ) #§ B ( Sparidae) # # J& ( Acan-
thopagrus) . T E 24040 T80 8 ARG+
LK 15 1 v e i A8 7K Ja 5 o v I R B R v K 2 T AR
AR R P A T SRR 3% T T
EBEBIZEAR WK T K Ak A ke TR Ay
BRI . ARG T AR SR S i )
Ty A HRGE . TS B R Y 4 R 5 e
WEFYI BRI A, FT LA, A S 008 i 5 SR AT T
SR AL L, 7 RO LA RDRL hOBR BE AN R R IR
GE R TR 250 R £E 4 | AR 5 ke g R AL Tl
PERISEIE . USRI & T & h b B (0, K > il RHES fin
FIFLAL LIS FLAL

1R ik

.1 IEHEREF

S i FH R R I AR R T W
TR AFIK P 5B 1 /K SE 30 06 PR AR (1 200 L)
B 14 d. WA AR OR P IR e B 8 R R R (8. 00,
17:00) , 7K — K 47K 54 3096 ~40 %6 , K AR it 4
445 7 mg/L.,
1. 2 LA

WFE R H T E T IS A 50 CHE4E
24 hy WFEBRRE L 40 H G, FH¥ VR 0 TR AL QL AR
“IEANGWE S AR D ket 200 B,
WEMBIETR. ¥ 1 keF &M g %KM .2 g
BER 2 g TR H M A 6550 1 2848 /K 2L 6] i A
12 22 R4S Th e 37 CHARMTHBF L7 d. K
S 37 CHET B iR E i 60 H i . % B2 AR A7
#H.
1. 3 LIRARIEL 5 & HI1E

[ R 8 % T oK B AR SC 5T L I TR AR K
Sy 41.47%  MLAE Wi K SFE 25 10.65% Y K Rl A
R BRI 7 BB SR K LR 1. R e
R LA A3 0 N SE A AR R S TR BC T ek 6 4
D1C0%). D2 (2.0%), D3 (3.5%), D4 (5.0%), D5
(6.5%).D6(8.0%) . faPBHERE 58Ky 05 J5 » 4% B /N
B BRI ST 58 IR A e s A f K 78471
FE, B 60 B G PR, A 05 58 s R HL AL
2.5 mm MECEARL, T 55 CHUAE TS, ARRHE
F—20 CHEEHRLE.

14 AFEE
PR B IRAEPURASE 24 ho I 150 mg/L T &
W LR OE B L 4% 360 )R T & (10043 £
0.06) g MUk — A R R BREHFEHL /> B2 18 D FRFH
fiLH1(80 em X 45 em X 45 em) , FEL 20 F&, BlHLIF A 6
A =AEE, FEIRITR. R A 28 d. 4
H (8000 B (17 :00) 7 Fik 3 MEREAS- 2 X g i e P » 28
BRI, RESUS 0.5 h Misiok , Ik
TR AR B I B, K i 3026 ~40%6 , AKARHE
fi A RF 7 mg/ L IR (28+2) CL,H:F 11+1,
x1 EMABEARERKE(TRE)
Table 1 Feed ingredients and nutrient content

of basal diet (dry mass)

i H Items

JEUBL Ingredients

‘& Content/ %

fify Fish meal 40. 00
1 Soybean meal 26. 50
MK Flour 23.00
fiil Fish oil 3.00
Z %" Mineral premix 0. 50
£ Vitamin premix” 0. 50
JE#H Choline chloride 0. 50
.1 Soybean oil 2.00
BERR — &85 Ca(H,PO,), 1.00
PN Lecithin 2.00
FEKE A Corn gluten meal 1. 00
BT Total 100. 00

B 7K Nutrient levels

FE I Crude protein 41. 47
HAEM Crude lipid 10. 65
K43 Moisture 12.09
K45y Ash 12. 45

H:a 28 (mg/kg): MgSO, « H,O 4 000; MnSO, * 4H,O 50; KI
1005 CoCl,(1%) 100; CuSO, » 5H,0 20; FeSO, * H,0 260; ZnSO, *
H,0 150; Na,SeO;(1%) 50, b. Z4(mg/kg): BilkHE 25; K 45;
FRARMEME RS 205 4EER By, 0. 15 4R K, 105 UEE 8005 1ZR 605 M
R 2005 BIER 205 AW 1.2; 4i4EFK A ZBRNE 32; 4i4EE D, 55 o
B 120; Z5AKEZERR 150, a. Mineral premix(mg/kg) : MgSO, * H,O
4 000, MnSO, * 4H,0 50, KI 100, CoCl, (1%) 100, CuSO, * 5H,0
20, FeSO, » H,0 260, ZnSO, « H,0 150, Na,SeO,(1%) 50. b. Vita-
min premix(mg/kg): thiamine 25, riboflavin 45, pyridoxine hydrochlo-
ride 20, vitamin B, 0. 1, vitamin K3 10, inositol 800, pantothenic acid
60, nicotinic acid 200, folic acid 20, biotin 1. 2, vitamin A acetate 32,

vitamin D; 5, a-tocopherol 120, ethoxyquin 150.



7 EALEA . A TRDRE R RN A T ok SR A A A e G M T T I 161

L5 HmRE

TSI EE RS LI AE & 24 h,150 mg/L T
T3 BRI F o BRAAA AR BT i 3183 R REAILIR 5 e f NGB
WEFE, —20 “CLURAFLARHA US> 53 s BT REALIR 5 R,
FER K BCIN S 7 B K &L R R R & 4 CHRFE — IR
3 500 r/min {4 F #0010 min I I 7, F—80 “Cuk
FEPRAE LT I A B2 AL AN S e T pn kil o 22 J5 B 3
WUAT—80 “CORAF, LATHIN 2 LA 3 HL 3 SR 8005 73 X
5 AR 7 38 , I I 38 1R 105 5 8 TR A7 O
TR AREDRAE » — 80 CARF LA i TH AL BRI 2
1. 6 IR T ENE
16,1 FHERRL L SO JURFIREFEA
7E 75 CHEAE AL 24 h )5, T 105 ‘CHEEAEE , I E 4
TR THE i e AK A, By 5 . LA s a0
K RO B I RE AU (6. 25 X BV s R G E (il
PR 2Tk MRELAE S
1.6.2 AKFAr g faERARIRIE AN

78 H2 KR (Specific growth rate, SGR, %/d) =
100 X (InW, —1nW ) /15

W R (Weight gain rate, WG, %) = 100 X
W,—W)/W,;

1HEIZEL (Feed conversion ratio, FCR) = f/
W,—Wp;

15 (Survival rate, SR, %)=100XN,/N;

HF 42 8 % ( Hepatosomatic index, HSI, %) =
100XW /W

B B (Condition factor,CF, g/cm®)=W/L?,

KW, RERAR B ()W, IR (25
S REG £ AEEE R (2 N, NG REL N, N1
TR WL WIFIER B () We 3250 8 i &
()L AfaREE (cm) .

1.6.3 foif AR S aAr TG R In i EE
F(TP) . F1 8 1 CALB) & I [ B2 (TC) | H il = Fg
(TG) AR FE R A IH S (LDL-C) | i %% B g 8 F I
[ B CHDL-C) | B, P 8% f2 B (AKP) . i & fb =
(CAT) JEBAE ALY AL (SOD) | %5 1 i (LZMD ; % B
fitg A G B AR AR TR BR A D AR
I TR m AR ST

1.6. 4 By if K 1L B 35 AR B ER %19
(W/VONIA 4 °CHBRERIK v A1 5 min ARIR &
FHELLHLA °C L3 000 r/min, 15 min) HATE O, B EIE R
FEDIFERY R CAMS) R (LPS) B8 (1 (TRS) .
8 PITFHRCR 6 34 h g o A A o T A

1.6.5 #3E 2 S I8 B PR % F Micosoft Excel
(20100 G537 SPSS 24. 0 B AFHEAT R & )5 22 50 M
(One-way ANOVA), P<20.05 Bfih Ky BA B2
B2 2 P<<0.05,% M Duncan Z & [V IEMG K, SC5
Bodg FHAEPE - FR 22 (Mean=+SD) 7R .

2 45

2.1 REEHEX RS KT AE FRR S B R0

SRR AN ILIA 5 o S B Wk 2,
PRSI T 5 X R SR A UL P 4 TAOHEL B LA
5 FRIK 73 10 250 (P =>0. 05)

®2 REWENERBAEMIAERBSHZE(TRE)

Table 2 Effects of dietary fermented E. prolifera on whole body and muscle nutrient content of A. schlegeli (dry mass)

F841 Index D1 D2

D3 D4 D5 D6

M Crude protein 81.09740.32  80. 37-0. 30

81.52+0.39  79.84+0.72 80.36+1.23  81.6040. 85

LA
HUIE T Crude lipid  21.13-21.20  21.8041.53  20.2840.26 21.3641.22 21.42+1.24  20.98-+1. 63

Muscl

uscle
K4 Moisture 75.884-0.71  76.0240.67  75.9140.68 76.1140.76  76.03--0.81  76.2740. 92
st FEF Crude protein 52.5740.17  51.880.22  53.01£1.59 51294029  52.2740.29 52,0040, 51
Whole  MLASi Crude lipid ~ 38.66--1.04  39.5940.55  38.69--0.54 40.1741.39  39.3640.38  40.21--0, 32
body k2% Moisture 69.8940.55 70.38-1.26  69.9240.70  70.75-40.54  69.8941.07 68.45+1. 34

2.2 REEWE X BHEAE KRN ZM

PR A MR BR AR G E I DL 3R 3. R 3 R, WG
F1 FCR Fifi 5 W8 et A 3G I ELA Se b pim 20 0 e 44, 3L
W, D2.D3. D4 41 B KT DI 4H(P<<0. 05) , K& T
JindE N 2.0%.3. 5% 1 5. 0% (D2, D3, D4 41) i, WG 43
RS 17.6%.20. 6% F01 24. 3%, AHHLTF D1 41, D2
D4 20 FCR i 3 [ (P <<0. 05) , & BEWF & 7 & 75

2.0% F1 5.0% B, FCR 43 5| B& AL 18. 8% 1 16. 3%,
D3.D5 fl D6 A T (HIFA B E (P=>0.05),
2 2H[E) HSIL.SR A1 CF ¥ 70 322 % (P=>0. 05) ,

X WG, SGR 1 FCR #47 W 8115 4341 , 51 15 iy
L ROTREVLIE 1, AR SRR, R (i)
WG.SGR il FCR X [ 1 A& B WF & s i 43 51 R
3.26%.3. 26 % F1 3. 60%
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Table 3 Effects of dietary fermented E. prolifera on the growth performance of A. schlegeli
1845 Index D1 D2 D3 D4 D5 D6
WEEY /g 10. 4840. 08 10. 3940. 04 10. 4240. 02 10. 434+0. 05 10. 4640. 08 10. 4140. 05
KERY /g 24,1943, 98 26.29+3.18 25.21+3. 61 27.07+1. 65 24. 6442, 02 22.59+2. 68
WERY /% 130. 8713, 54" 152,924, 59"  157.954:15.02° 162.794-10.22° 135.71+12.48™ 126.56+9. 16"
ﬁii?w 2.98+0. 21° 3.3140. 06" 3.3840. 21° 3.4540. 14° 3. 0640, 19® 2.9240. 15°
FFiA+E 5% / % 0.9340.13 0. 8720. 09 0. 950. 03 0. 984-0. 09 0.924+0. 15 1.074-0. 09
IEEY /% 94.6746.11  100.0040.00  100. 00=0. 00 98.6742. 31 94, 67+6. 11 97.33+2. 31
iEEES e 2. 0240, 20" 1. 6440, 14" 1. 8640, 22" 1. 6940, 10 1. 8440, 08 1.9340. 11*
HEHERE® / (g/cm®) 2.96240. 06 2. 8140, 14 2.8140. 10 2.9340. 19 2.854:0. 08 2.9620. 06

W ARTFHRRESR B (P<0.05), F#[FE. Different letters indicate significant difference (P<20.05). The following table is the same. (DInitial

weight; @Last weight; @Weight gain rate; @Specific growth rate; @ Hepatosomatic index; ®Survival rate; @DFeed conversion ratio; ®Condition fac-

tor.
1800 () y=-L986 4149230013112 400 (4 y=-0.029 310,220 4x+2.9846 247 () $=0.015 1x'-0.123 Tx+1.974 4
o 170 R'=0.890 3 g gg I R'=0.896 8 R*=0.562 4
=) -~ . B
3 160 w23l =
M_EISO T 321 &S
o] e = w5 T
el g 140 4 @ 3.04 i
T = 1309 o2 &
=y | FE26F - B
5 120 %=3.2563 3240 %=3.596.0
110 Yuu=158.6510 G2t y,.=1.7248
100 L L L L I} 2.0 L L I} . L L I}
0 2 4 6 8 10 0 2 4 6 8 10 0 2 4 6 8 10
BB E RN REE RINE REERME
Supplemental amount of fermented E. prolifera/% Supplemental amount of fermented E. prolifera/%  Supplemental amount of fermented E. prolifera/%
1 3E R () R AR ROR (D) SRR E (o i BIH 44T it 2 X A=

Fig. 1 The regression analysis curves and formulas of weight gain rate (a), specific growth rate (b) and feed conversion ratio (c¢)

2.3 REENFE T RRREA M E 4 WIS FRAI I

PROBRER I A AR AR B LR 4, 3R 4 BOR TR
TR N R BEWF 3 (P <<0.05) FRAK T TG, TC #
LDL-C &, HA AT D1 41,D2.D4.D5 A1 D6 41
TC BE FHE(P<<0.05) ;D2 A1 D6 40 TG W& T
(P<0.05);D2.D3 #1 D6 2 LDL-C i F A% (P <<

0.05), AR B N & B WF & 3 B iy TP N
HDL-C {5 (P<C0. 05), Hip, Ml F D1 41, D2, D3,
D4 1 D5 4L Ifi3E TP 7 & W2 F+ s (P<<0. 05), D6 41
HIFE A EI AR R E (P>>0.05);D2.D3 1 D6 4
HDL-C & & 5.3 FHE (P <<0. 05), D4, D5 404 T
POHEIFARE(P=>0.05),

x4 REEWEN BRGMEE L IEIREIR0

Table 4 Effects of dietary fermented E. prolifera on serum biochemical indices of A. schlegeli

$54% Index D1 D2 D3 DA D5 D6
BEPHFEEE TC/ (mmol/L) 10. 70£0. 35° 6. 9240. 88* 9.80+1.01"  8.9240.93" 6. 360. 47° 6. 74=0. 49°
Hil =W TG/ (mmol/L) 1.5240. 09" 1. 2040. 16* 1.4320. 06" 1. 60=£0. 09" 1.5320. 12 1.1240. 08"
M3EEH TP/ (pg/mL) 46,06=1,72°  51.8841.80° 51.5141.73" 50.25%2.82™ 50,3142, 79™ 47.47+1.95"
o 2 B e 2 R T

o ) 3.50+0. 46 4.8740.55%  4.657+0.42"  4.34+0.38"  4.1240.60"  5.2640. 35°
HDL-C/(mmol/L)
{15 B Mg B I

s 4. 6940. 20° 1. 88=+0. 14° 2.56+0. 10" 4, 7040, 40° 5. 930, 49¢ 1. 520, 34°

LDL-C/(mmol/L)

2.4 REEVEXNRREMFERFF TR RN
SRR R e S PR PR s UL 5. kL

IR S BRI T SOD 3% P (P<<0. 05) , Hirfr,
SCHGWE 2 SOD Jif PR3 88 3 38 hin (P <<0. 05) ; AKP
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CAT foeTtm bRk s, Hrb, D2 21 AKP 3K
F D1 H(P<0.05),D3.D5 45 DI HIL W& 257 (P>
0.05);D3.D4 4 CAT &3 KT DI 44 (P<<0.05),Dl,
D2.D5 Fl D6 4H 2 [A]JC ik 3 25 5% (P =>0. 05), D2.D4 #lI

D6 40 ALB &AH L T D1 241 835 (P<<0. 05)

X SOD Fit CAT 347 W [B1E 438, 101 )9 i £k Kz

FREVLE 2, IR s SRR L ek SOD Fil CAT Xif
I A B AR R BN I A 5. 05 %6 1 3. 5294,

RO ABWENBRRALEESFEREERNZT

Table 5 Effects of dietary fermented E. prolifera on non-specific immune indicators in serum of A. schlegeli

E#r Index D1 D2

D3 D4 D5 D6

LikeRiA7/] - gia
SOD/(U/mlL)

368.59+17. 38" 841.48+58.70° 853.33E17.78° 726.52+13.19" 902. 89+38. 72¢ 829. 63448, 64°

B EREE AKP/(U/L) 28.2043.57"  32.13+2.78  25.784-0.50"  22.424+1.50°  25.284-1.43"  23.8540.71°
H& T ALB/(g/mL) 1.52-+0. 10° 1. 974+0. 05¢ 1. 65+0. 14 1. 840, 18" 1. 7340. 06 2.000. 14¢
WHEEE LZM/(U/L) 1. 044-0. 21" 1. 334-0. 25" 1.124-0. 14" 0.6740.10* 0.4340.12° 0.4640. 09*
FEALEE CAT/(U/mL)  13.55+1.07"  14.98+1. 81"  23.2840.37°  20.734+1.76° 16.23+1.86"  12.87+1. 46°
12001 26 - _ :
3 (a) - 2 (b) y=-0.499 6x°+4.012 5x+12.504
»é 1100 ¥ 14.73;;::0132.9635x+434.13 ~ ault . R=0.725 4
2 1000 ' E
& L 2
2 :
700 o
=
B ool ®
R x=5.0527 RS
= 500 Ve =884.798 0 i x=3.5157
g 400, "ol =20.4356
300 ‘ ‘ * 6 ‘ ‘ ‘ ‘ ‘
0 2 4 6 8 10 0 2 4 6 8 10
REBWERME REBWERME

Supplemental amount of fermented E. prolifera/%

Supplemental amount of fermented E. prolifera/%

&2 BRI AT (2) (i A0 U (b [ IH 44 i 2 S A
Fig. 2 The regression analysis curves and formulas of SOD (a), CAT (b)

2.5 ZEEVE T BRI E U R

TR o TE S AL BRE PR ECE WLER 6. 3% 6 R 1F
RS IR T e T AMS FLPS i (P <<
0.05) ; Hidr 5 D1 ZAH L , AMS 6 PERR D6 4170 3% 2%
SEANCP =>0. 05) , Higx gl ¥ 8 3 T = (P <<0. 05) ; LPS

TE PRSI & Wer & 20 34 b 2 FH 85 (P <<0. 05), TRS
PR i 2RI (P<C0. 05) .

XFAMS F1LPS #E 47 0 105 438 s 8105 il 28 2%
JrREULE 3. [EEA BTSRRI, K AMS Fi LPS Xf
o7 ) R SRR BRI 5 TS I A 3. 80 %6 T 4. 05 %4,

R 6 REEE Y ERG7IE L EEE SRR

Table 6 Effects of dietary fermented E. prolifera on digestive activities in gut of A. schlegeli

E4R Index D1 D2 D3 D4 D5 D6
ERYEE AMS/(U/mg) 11.080. 79" 20.462£0.69™ 19.7241.03"  21.8840.88°  22,3441.31°  12.73+1, 24°
NG LPS/(U/g) 0.11+0.01° 0.7540.12°  0.46=+0.03" 0. 6540. 05° 0. 69740. 08° 0. 360. 08"
JEEAM TRS/(U/mg) 218,350, 66° 214, 1740. 65" 208.6741.07° 211.941.08" 207, 4840. 80" 207, 881, 87°

3 e

3.1 XBEWEERFSEFMALAETFER S IR0
WEESEAMN ., J IR MA4E R EF N, I

Hr & h R IR 5 2 R i 65 % DA L, IRt H:

LA Ve T 10 965 98 A R0 5 10 R ST I3 AR R R
10%~20 %W & #3 X T 42 4 (Liza haematocheila ) H
A RAFREEROR s R AT I o5 F 1 (Siganus
guz‘tatus)?':ﬁﬁ {ﬂ‘%ﬁﬁﬁé}ﬁ,ﬁ;ﬂﬂ 5\\] *ﬂ% EI é’\ﬁ@%i
T X AT RE 5 W BIE B AU G (HA S IR 45 R WoR
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267 (a) y=-0.616 3x'+5.305 8x+11.077 LOT (b) y=-0.025x"+0.227 5x+0.171 4
R'=0.856 4 0ok R'=0.641
~ _osf %
g o0 L
S 5 27 +
= B 0.6
;c 05 F
0.4r
= £ o3t
pcd %=3.8046 = 02 ¥=4.05
1 Pau=22.3425 e Pou0.6827
8 L L L L I 0 L Il L L I
0 2 4 6 8 10 2 4 6 8 10

RESFETINE

Supplemental amount of fermented E. prolifera/%

RESFETINE

Supplemental amount of fermented E. prolifera/%

3 VENEG ) BTG (b B 28T i 26 2 22X
Fig. 3 The regression analysis curves and formulas of AMS (a), LPS (b)

SRR A A K LD R o A R AR AL X T RE
T BRI R R M R W A B RO YT e
St T SR AN W Sk, JE) R ) R W X B B
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Effects of Fermented Enteromorpha prolifera Powder on Growth Performance,
Non-Specific Immunity and Intestinal Digestive Enzyme
Activity of Acanthopagrus schlegelii

Hu Xiaowei'?, Liu Longhui"'?, Chen Qiang’?, Li Wenjing"?, Li Zhongbao*
(1. Fisheries College, Jimei University, Xiamen 361021, China; 2. Fujian Provincial Key Laboratory of Marine Fishery Re-

sources and Eco-Environment, Xiamen 361021, China)

Abstract: In this study. we intended to explore the effects of fermentation Enteromorpha prolifera on
the growth, non-specific immunity and intestinal digestive enzyme activity of Acanthopagrus schlegelii.
E. prolifera was fermented and added to the basal diet of A. schlegelii in a gradient ratio of 0%4,
2.0%, 3.5%, 5.0%, 6.5% and 8.0%, respectively. A total of 360 fish individuals were randomly
divided into 6 groups. After feeding the corresponding diets for 28 days, the samples were collected and
growth indexes, non-specific immune-related indexes and intestinal digestive enzyme activities were
measured. The results showed that supplementation of 2.0%. 3.5% and 5.0% E. prolifera
significantly increased the weight gain rate (WG) and specific growth rate (SGR) (P <C0.05) while
supplementation of 2.0% and 5.0% E. prolifera significantly decreased the feed conversion ratio
(FCR) (P <C0.05). Specifically, the WG increased by 17.6%, 20.6% and 24.3% and the FCR
decreased by 18. 8% and 16.3% . respectively. The addition of fermented E. prolifera decreased the
contents of total cholesterol (TC) (P<C0.05), triglyceride (TG) and low density lipoprotein cholesterol
(LDL-C), and decreased the contents of TC in all addition groups (P <C0.05). The TG content was
significantly decreased by 2.0% and 8.0% E. prolifera supplementation (P<C0.05). LDL-C content
was significantly decreased by 2.0%, 3.5% and 8.0% E. prolifera supplementation (P <C0.05).
Supplementation of 2.0% and 3.5% significantly increased the content of high-density lipoprotein
cholesterol (HDL-C) (P <C0.05). In addition, the activity of superoxide dismutase (SOD) was
significantly increased in all addition group (P <C0.05). The activities of alkaline phosphatase (AKP)
and catalase (CAT) in serum and the activities of intestinal amylase and lipase were significantly
increased by fermented E. prolifera supplementation (P <{0.05). In conclusion, fermented E.
proli fera can improve the growth performance, non-specific immune capacity and intestinal digestive
enzyme activity of A. schlegelii, and has the effect of improving blood lipid. The appropriate addition
amount between 3.5% and 5. 0%.
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