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e, P B MR Rl T ) W oY AR R AR

UL A5 A 3 SR KT A 3 M 4 o A A o A
T2 AR rh S 0 A 3 T T X B I B R
A SRR Ay T A AR AT, (HI ks
b SEAEAE JC AR A SE PR AR P2 v, TR ) M DR
BARRN A5 . RLEFR A, S HHEITK
PSRBT AR 22—

AR, KA PR ERHECRH S InE) H 5esh
TRk IR — s U . WESE R BAE FLAN IR HF
(Litopenaeus vannamei) i)} H1 75 Jill B8 i€ 3¢ (Spiru-
lina) REVCE HAE KRR, WINIFE (Enteromorpha
prolifera) Bg B g BCE X AR LA & B, W AR 2T
BRE (Haematococcus pluvialis) A3 U5 I 21| H 42 % 5
& (Eriocheir sinensis) Fl = I 12 F % (Portunus
trituberculatus) R, S ¥4 S AL EHAE (Medicago
sativa) 3 U5 N B 21 E 672 FEUF (Cherax quadricar-
inatus) WAL RE k0 TR H 5SS Tk
BRI S N R Ay BRI KRR R
SRR 558w 3 v i WA AR DR R, LA
AR G BRMEEE . & DR 5 Y
) AR T, IR BEAE D AR 1 JURL R I AE K
PSR, PN S K R B (Elodea nut-
talliiy, B3 (Hydrilla verticillata). % % (Vallis-
neria natans). 4 ¥ (Ceratophyllum demersum) Fl
1 HR 737 (Potamogeton malaianus) ¥ Il £ Hh 48

YRR R R I RE B S L E R Ty, TR R
AN N 2] ¥ 471 (Ctenopharyngodon idella) %1 ) 4}
H B AR A A0 R A P 3R A X e [ R R
PERAFFE A B, B 7 R MR Sl s AL T
IR PSRRI PR e IG5 28 R 1 U T ik
FATE 15% LA P, iigr v [C R 2 MR iR ) s
IR B G RIETE R WL A A -

BT, ARG REE . REE. R &
10 3 F =23 T 5 (Alternanthera philoxeroides)s Ff
LA SN R N | ES NN SRR S e
PRICIS A [R] K BBy %) e [G 2 MR A IR AR L VA
TRt . PR LB TS T S AR sZ LU R IR
A T 7K B % o8 AR o G D 28 W e A 4 ik —
PSS FI S S %

1 M TE

1.1 S RAKEMBFI&

PO . RME. R S e R T
IR I VU A R 2 S WY S R R 3R e B D
7K B PR, 2 XT84 (DHG-9030, i
—ERLE A ABR A FNTS C BT R MIE, 1 60
Hifif5 4 C IREDSCIRAE . 5 FhK B8 IR 8040
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Tab.1 Nutrient composition of different aquatic weed meals (dry matter)

TiH IR HE AL ERid BT

items E. nuttallii H. verticillata V. natans C. demersum A. philoxeroides
HE /%  crude protein 18.31+1.20 11.33+0.07 14.45+4.35 19.65+0.32 20.74+0.21
K5¥%  ash 19.10+0.23 12.79+0.09 15.65+0.03 16.84+0.32 13.82+0.09
HEF4E/%  crude fiber 18.01+0.31 13.46+0.14 11.68+0.74 12.65+0.36 19.86+0.28
HEMI /%  crude lipid 6.40+0.11 3.84+0.19 5.97+0.02 4.96+0.43 5.67+0.05
MK N &K /(g/kg) total carotenoids 16.77+0.91 30.79+2.40 27.11£0.71 19.64+2.48 11.16£0.96

1.2 ISR &

S FZURE e K2R S I SR
FEE I T/KIR N 200 mm Y% NTEER K B35 R SE b
Bl (K x T8 xE=224 mm=140 mm=330 mm), Hi[A]
BRI ECA R, B3R 7 d. BRI AE KR
FEUR AT, BEER 198 ERIAR AR (5.46 +
0.69) g BILIUAFBEALECABRRIN, 708 6 DL -
XA (Diet 1), D AR 4] (Diet 2), 24 (Diet
3). W4l (Diet 4), 4 @4l (Diet 5) K H 5%
T4 (Diet 6), 4F4H 33 BUF, MG 5 oK E K
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TR SR BT LR, A I DA A TR . SRR AT
FEKE FE N E AR, BRI R e R
ARV, AR M BENIUR , & 3X) Diet 1 21
(A AL AE 20 i LR A TR K TRDR BRI T ik
60 Hifi, st/ RS G MR R 2 mm, KN
10 mm B ARRE, F-20 C AR R CIRAFE . 6 417
BHEAREC T OB SR W3R 2,

1.3 FEERE
FemAE], 4 H 18:00 £ ML SRR, HEmE
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Tab.2 Formulations, proximate composition, and carotenoid concentration of the experimental diets (dry matter)

HiH 253 groups

items Diet 1 Diet 2 Diet 3 Diet 4 Diet 5 Diet 6
EH/% ingredient
M soybean meal 15.00 15.00 15.00 15.00 15.00 15.00
iy fish meal 9.00 9.00 9.00 9.00 9.00 9.00
TR wheat flour 28.00 22.50 22.50 22.50 22.50 22.50
ZEATHI rapeseed meal 12.00 8.00 8.00 8.00 8.00 8.00
HF#  shrimp meal 5.00 5.00 5.00 5.00 5.00 5.00
XSPIK  poultry by-product meal 5.00 5.00 5.00 5.00 5.00 5.00
JKEF)  aquatic weed meal 0.00 15.00 15.00 15.00 15.00 15.00
TKEMER  corn protein meal 3.00 0.00 0.00 0.00 0.00 0.00
5 55 A LR 2 Ry 4.00 4.00 4.00 4.00 4.00 4.00
spray-dried hemocyte albumen powder
BHHEA4ERM CMC 6.00 4.00 4.00 4.00 4.00 4.00
R 45 Ca(H,PO,), 1.50 1.50 1.50 1.50 1.50 1.50
HEAERTUERL  vitamin premix’ 0.50 0.50 0.50 0.50 0.50 0.50
TR BURR  mineral premix® 1.00 1.00 1.00 1.00 1.00 1.00
4e K C  vitamin C (35%) 0.50 0.50 0.50 0.50 0.50 0.50
AE[EEE  cholesterol 0.50 0.50 0.50 0.50 0.50 0.50
SALMERE  choline chloride (50%) 0.40 0.40 0.40 0.40 0.40 0.40
50§%%E  squid paste 2.00 2.00 2.00 2.00 2.00 2.00
R RERY  beer yeast 2.00 2.00 2.00 2.00 2.00 2.00
FHSEHR  betaine 0.50 0.50 0.50 0.50 0.50 0.50
Wi &K ecdysone 0.10 0.10 0.10 0.10 0.10 0.10
AR lecithin 1.50 1.50 1.50 1.50 1.50 1.50
KM palm oil 0.50 0.00 0.00 0.00 0.00 0.00
fiil  fish oil 1.00 1.00 1.00 1.00 1.00 1.00
il soybean oil 1.00 1.00 1.00 1.00 1.00 1.00
FEIE SRR (RTEAH)/% nutrient composition (dry basis)
K4+ moisture 9.70 9.85 7.92 8.16 9.76 8.15
MEA  crude protein 33.40 32.98 32.76 33.56 33.87 32.37
HK4r  ash 14.64 16.03 16.62 17.86 17.14 15.00
A4 crude fiber 3.60 4.80 4.50 430 4.40 4.90
SJIE  crude lipid 8.92 8.82 8.53 8.74 9.01 8.78
RKiAE PREERHARRTER)/ (mg/kg) carotenoid content and composition (dry basis)
MEEHE ME total carotenoids 30.20 121.08 110.28 118.76 151.76 79.80
R 2 astaxanthin 10.42 10.74 10.76 10.78 10.76 10.53
B-#1% hE  B-carotene 14.15 14.78 14.83 14.86 14.92 15.85
3  lutein 1.56 1.66 235 6.38 4.36
EKFEZE  zeaxanthin 0.41 0.40 0.40 0.41 0.62

W L AR EBUREE T RS A 4R RA 125 mg, 44D, 30 mg, 4E4EKE1.05g, 44EKK, 35.4mg, 4/EEB, 100 mg, 4EEXB,
150 mg, #4EAEFEB, 150 mg, 4E4ZHB), 0.2 mg, 4EERC 700 mg, EVE 4 mg, D-IZFRES 250 mg, WL 25 mg, MABERZ 300 mg: 2. Y5 il
TRARMEET iR A — KR ER M8k 200 mg, TL/KBRERHN 96 mg, — /KERERE: 360 mg, — /KEREREL 120 mg, — /KBREREE 240 mg, R &4
42¢g, WM A8 500 mg, MUALEN 5.4 mg, ANAKFEALE 2.1 mg, TWERHN 3 mg

Notes: 1. the vitamin premix contains (per kg of diets) V5 125 mg, Vi3 30 mg, Vg 1.05 g, Vg;3 35.4 mg, Vi, 100 mg, Vg, 150 mg, Vgs 150 mg, Vg, 0.2
mg, V¢ 700 mg, biotin 4 mg, calcium D-pantothenate 250 mg, folic acid 25 mg, nicotinamide 300 mg; 2. the mineral premix contains (per kg)
FeS0O,4-H,0 200 mg, CuSO,4-5H,0 96 mg, ZnSO,4 -H,0 360 mg, MnSO,-H,0 120 mg, MgSO,-H,0 240 mg, KH,PO, 4.2 g, NaH,PO, 500 mg, KI 5.4
mg, CoCl,-6H,0 2.1 mg, Na,SeO; 3 mg
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BOAIE B R 3%~5%, FF TR H L4 KL
PSR RNBRIE, AR AK BTN . EPR IR K 37
RS 24 h FRLL b A, BERE 3 RIE 1 YOK TR
b, ARAEIK BTHE PR OIS 4K BUmAK, PREESR
BRI A K B4R bR 80K P B0 i >5 mg/L, /K
JE (22+2) C, pH7.0~9.0, & & #<0.5 mg/L,
WAH PR ER & <0.15 mg/L, LA _EAE AR 7 72 K R
BIRFRAE B 4K B ARG Y, SE5e i 60 d.,

1.4 NMERIEREGE

THE RSN A R 105 C HF
P 25 LA AL R Ko s BILERE EE T A
AR AR R P LR A 550 °C KukE
T 25 2H AL A K R R 23 s AR [
bR GB/T 6434—2006, >k I A 3l £F 4k 53 #1 1L
(Fibertec M6) il 2 £ 28 1R] R} Fl 7K B A (1) FHL 2F 4 5
WP RSN + =2 1 (RFLLL) FEEA A
RPRIZR FE B R R 5 e

AR E  EXLB 0dEER
24 h, GiHRRALEFRAEIE SR . S FOK AR T
WMARIK 3, HHEFRF Y1002, L&
IR BRS F], RS0 E=0.01 @) FREE (2), IRk
RO(M150, Eigas SR HL, RS #£=0.02 mm) Ml &
K (mm). K% (mm), FFIHE:

A% R (survival rate, SR, %)=N,/Nyx100%

14 7 % (weight gain rate, WGR, %)=(W W)/
Wyx100%

5 HE KR (specific growth rate, SGR, %/d)=
(InW~1nW,)/tx100%

AR (meat yield, MY, %)=W,,/ W,x100%

JF B AR 78 %% (hepatosomatic index, HSI, %)=
W,/ W, x100%

PE i 48 %1 (gonadosomatic index, GSI, %)=W,/

W x100%
o, Ny FN, 43518 SE 5047 R A2 5 [ R B HF
R B (B); Wy F1 W, 43 51 ok S ) bR oK
o FC R SR P YA ST (g); ¢ FRFRF AR (d);
W IRRS HIFAR WA TR (g); Wy, IRRAS LR
PRV BRI BT 2 ()5 W 1R 2% 20 ik IR Ak Py B B
FiiE (g)o

HACEEE M Ao L BB E A R S
IE R n, FAREVLANE 12 IR, & 2 BIFAIEE
mn oA T ANIEREA . ff 1.0 mL JC i S DA
HRAOEE 3 X2 LR I AR L 4 i, 26T 1.5
mL B0, 80 C RAFRFIN, HUR AR . W
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R, RO, 40 C fRAERFIN . T
JER AR R T8 R %) Tl R ) 5 15 e AR D 8 i
Al G UL B HEAE . R EE R AU Y TR ST
AP R I R I R A A IR B (LPS)
o-VE K i (a-AL). H & 18§ (pepsin) I £F 4k % [l
(CL), Ko JFF g Mg A0t 35 v 1) S e 45 Ak ) AL i (T-
SOD). P ALfE S (T-AOC) FIH % (MDA),
L*a*b*i. R RXWF N ELERERT I
FHRGME fERBEDLRE 8 AR, Kk
g FR . FIRAR . LA RO AR S S R T
K 82248 (CR- 400, H A ¢ K EREIRA ) 78
D65 FGUR T I A fh T L*a*b*(H (L*H5 52 B, a*
BLLRE, bR ) M, BERESK I AR
6 A~ HEAT I A, HOHSE A E AR iz A AR 5 I e
B, JFFMRAR . JULIA RN B SE A R A 5 R AT 00 A2
DI SR EURRE . KM . LA R RN B SR
an IEER S MR, R (Te Fritbad, b
AT AR A R DA B e e Rk 2l 2 b
RREMTED K 470 nm ALPIWOCEE(E, MRAEIFE R
B tfE 2 1 SRR RE b SR B N RS 5,
Rk SRBH . WLA L TR AR AR LS N R
A2 0.22 pm M RLFLIE R 8, A A LEH
BRI T AL, R Agilent 1260 7385 M (6 1%
{HT YMC C30 25808 b R4 & A5 +E (K
100 mm, P42 4.6 mm, SUEPRIAE 3 pm) XA i Y
IFHE . HEE. £REE . AEREMB-HE b
RO T, el HEE (A) FTH 3EECT
JFEmE (B), WA 1.0 mL/min, FE¥E N 25°C, #
FEIE A 20 uLo
1.5 HBES RS

S FHAF- Y (PR IR (mean + SE) R,
FIFH SPSS 22.0 {4 Fl Excel % 4 X 5 56 %5 4 it
Frortr Mgeit . R R J5 2 53t (One-Way
ANOVA) F Duncan 5 % # 17 2 # L, P<0.05
TR NEFRE

2 4

2.1 ARFRINRE K E I R R R B E K
M RERIRZ I

AR AR LR . MY Fil GST ¥ 1
F#£5 (P>0.05), Diet2 21 SR fizi (80 %). Diet 3~
5 241 WGR } SGR 45 Diet 1 HE R E LS (P>0.05),
1M Diet 2 1 Diet 6 £ & # X T Diet 1 41 (P<0.05)
Diet 3 41 HST & 3 & T HA K4 (P<0.05) (% 3).
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Tab.3 Effects of dietary supplementation with different aquatic weed meals on the survival rate, growth performance,

hepatosomatic index and gonadosomatic index of P. clarkii (n=15)

27 groups

H

items Diet | Diet 2 Diet 3 Diet 4 Diet 5 Diet 6
g #/% SR 73.33+1.29™ 80.00+0.00° 73.33£1.29™ 70.00+0.00° 73.33£1.29™ 66.67+1.29"
YIUEA T B/g  initial body mass 5.46£0.23 5.46+0.18 5.29+0.25 5.11£0.20 5.50£0.23 5.85+0.12
ARKFR/g  final body mass 9.74+0.52 8.47+0.30 9.07+0.34 8.82+0.27 9.70:0.27 8.77+0.32
WERK/% WGR 78.93+2.63° 55.01£1.44" 73.16+3.18" 74.37+3.68" 79.04+4.47° 49.89+3.20°
YA/ mm  initial length 46.18+0.56 45.79+0.48 46.12+0.71 44.80+0.37 46.29+0.57 46.54+0.29
AFKAEK/mm  final length 52.46+0.85 50.45+0.55 51.76£0.87 50.31£0.52 52.24+0.46 49.99+0.46
YA SE/mm  initial width 13.66+0.85 13.46+0.18 13.63+0.26 13.26+0.15 13.67£0.19 13.95+0.19
ARARGE/mm  final width 15.84+0.24° 15.13+0.15% 15.61£0.25% 14.98+0.15" 15.87£0.15° 15.06+0.09°
FEE K /(%/d) SGR 0.96+0.23" 0.73+0.04° 0.90+0.20° 0.91+0.22° 0.95+0.25° 0.6620.06°
HRZE% MY 12.40+1.88 12.64+1.20 12.07+0.87 12.47+1.43 12.53£1.26 12.69+0.76
JF R FEHU%  HST 6.63£0.96" 6.65+0.56" 7.53+0.94° 6.12+£0.57" 6.590.79" 6.17+0.70°
PERRFEHU%  GSI 4.57+0.83 4.88+0.90 4.80+0.88 5.19+1.34 5.21£1.12 4.54+0.56

e FATEUR R AR AN NG T REROR 22 53 10 % (P<0.05), R IE]

Notes: in the same row, values with different lowercase superscripts mean significant difference (P<0.05), the same below

2.2 AR K E R X 52 KR 2 AN AT AR
BRFNRA 18 T AL B SE 1 B 52 00

TEAFIEAR R, Diet 2~6 2 LPS 1M R 5 T
Diet 1 20 (P<0.05), H. Diet 5 20> Diet 3 2 =Diet 4
2> Diet 6 4i=Diet 2 Z1>Diet 1 21 ; Diet 5 41 o-AL
T T H A& 4 (P<0.05), Diet 2 il Diet 4
4 B KT Diet 1 41 (P<0.05); {H1EH & A #E
Diet 5 21 3% M5 Ik, Diet 2 2H 3% 1 £ &5 (P<0.05);
Diet 2~3 2 5 ¢ CL it =T Diet 1 41 (P<0.05).
YT iE T S, Diet 14 4 Fhg AL BG4 = T
Diet 2~6 41 ([ 1),

2.3 ARHRINAE K E 3 5 R R E AR 4
£ MNEEMBIFMm

Diet 2~6 ZH 3 Hg HH . JLPA FH P S 220 8 B
YN EE T Diet 1 40, H Diet 3~6 41 b 3%
/= T Diet 2 41 (P<0.05), SRS MR 5,
L H ) Diet 3~6 lIFHF XS R BEERT
Diet 1 £ (P<0.05); Diet 1~6 ZH JJLIN H#iF 75 % & &
DA AT irds R . B-8 % PR SRR
2% 5 (P>0.05); i Diet 2~6 2H bp S rh iR 35 2% . 0t
WEM B-AE P RS EYEE R T Diet 1 4 (P<
0.05), H.I-HEZEM B-HE &K & EIEN Diet 5 4
e, SARTREEMMERLLEES (P>
0.05)(3% 4),
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2.4 ERFBIRMABKEY S5 RRELR L
a*y b*{ERFNT

Diet 2~6 413 i H S PSR a* . b*(H 3% &
T Diet 1 4, 1 L*{H i #F (X T Diet 1 4 (P<0.05);
TEWL FIHTJE R, Diet 2~6 4H L* . b*{H 5 Diet
1 HIC & 25 (P>0.05), WLAH Diet 2~5 41 a*{H
¥ 5w T Diet 1 4 (P<0.05), i J7FJE R o Diet
5~6 41 a*(H B F KT Diet 1 41 (P<0.05)(¥ 5).

2.5 (ARFRMARKERX 2 KREETRE
fLBE TR

TERFBEAR T, Diet 2~6 20 T-SOD i P i & &5
T Diet 1 4 (P<0.05), H Diet 5 2l 5% ; Diet 4 41
T-AOC 3% P & (P<0.05), A 20 ) 6 i %
# 5 (P>0.05); Diet 2 41 MDA # & i % = T Diet
1 41 (P<0.05), HAx441mJC i 3% 2 % (P>0.05),
TEMIE T, 444006 T-SOD M5 MDA &2 %A
3 (P>0.05); Diet6 20 T-AOC 1M s (P<0.05),
HARKALS Diet | 4IAHHIEEE 225 (P>0.05) (K1 2).

3 v
3.1 AR IR B X 5 BT R BT A K i R
AL
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= Diet 1 == Diet 2 e Diet 3
e Diet 4 ss Diet 5 mm Diet 6

50 ¢

LPS activity

Jig DS M:/(U/g prot)

15 ¢ = Diet | == Diet 2 == Diet 3
= Diet 4 s Diet 5 mm Diet 6

pepsin activity

A 8 [ H#E PE/(U/mg prot)

H

N

tissue

©

= Diet | == Diet 2 @ Diet 3
= Diet 4 s Diet 5 mm Diet 6

2 100p
$t
a
gy 301
22 60f
H 8
vo—< 40
& <
=° 20}
_?5
% 0
HR
tissue
(b)
= Diet | e= Diet 2 @ Diet 3
80 - = Diet 4 ss Diet 5 == Diet 6

CL activity

-2 F WEEPE/(U/mg prot)

HR
tissue
(d)
B 1 ErtsRm A E K E w7 IR 2T AT BR AR R 8 LB E M A S
(@) IR EE, (b) a-VEXTEE, (o) HEAM, (d) F4:xm; 1 MR, 2. B8, n=6; BT AFR/NEGFE: LFRRRTIERFIA LN ZE 7 EE
(P<0.05); T

Fig. 1 Effects of dietary supplementation with different aquatic weed meals on the

hepatopancreas and intestine digestive enzyme activities of P. clarkii

(a) lipase, (b) a-amylase, (c) pepsin, (d) cellulase; 1. hepatopancreas, 2. intestine, n=6; different lowercase superscripts in the figure mean significant

difference within same tissue (P< 0. 05) ; the same below

Yoy Bz <53 A0 A 4 4 01 40 R B SRR E AR KR Y
XHIRALIC W ¥ 25 5, AV PEAERY AR rh AR g R Y
Tkl S SR L R L R R O
AR E R o AR N R T PR 4
i R, TN 2 Ak B ZH 1 AR E A K
AR FHAT X ARAL, HED AT AER S R A 4R
T i B G 2l WA TN i A PR B B
N7 R BE 2 AR FOR R AS IR AIS 1 ik A5
FPERAARTE™, TR T 2h MR B R . PR
AR S TR SE S M AR SR T R A5 TR
VIR AR, R SORE S e IR
FRP B BB BN, AR S o R 2 4 T
R B T HRAS AL, X UL R R A R
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R4 EARPRMEY R REEXAL MREROFE (TE, n=8)

Tab.4  Effects of dietary supplementation with different aquatic weed meals on

carotenoid composition of P. clarkii (dry matter, n=8) mg/kg

Wi g H7  groups

items Diet 1 Diet 2 Diet 3 Diet 4 Diet 5 Diet 6
SKEYE  carapace
MRS M total carotenoids 40.72+2.10° 57.6242.95" 85.29+6.57° 84.58+2.75° 86.29+2.47° 79.05+7.09°
HF¥5%  astaxanthin 15.870.84° 19.19+0.50" 26.60+2.00° 27.8142.18° 25.48+1.44° 23.66+0.77%
WA muscle
MM P& total carotenoids 16.58+0.49° 23.14+1.14% 28.09+2.01% 30.74+3.03¢ 23.65+1.35% 22.45+0.86"
U5 %K astaxanthin 5.90+0.13 7.79+0.84 8.12+1.33 6.67+0.14 7.00+0.73 6.59+0.39
FFBEAR  hepatopancreas
MRS P& total carotenoids 43.47+1.49 40.32+1.77 41.07+1.05 36.99+1.79 39.95+1.76 38.39+3.82
HF5%  astaxanthin 11.21+0.25 11.08+0.30 10.64+0.01 10.76+0.03 10.91+0.19 10.84+0.05
B-iH% NZE  B-carotene 15.14+0.34 14.95+0.45 15.15+0.44 14.57£0.05 14.76+0.25 14.65+0.06

HEE  ovaries
MEHE ME  total carotenoids  280.34+17.78"  860.46+13.50°  1128.96+102.86"  1248.04+59.49° 1301.25£105.64° 1015.34+36.07™

JEUFE K free-astaxanthin 90.29+7.44"  261.26+2.02° 367.29+10.96° 367.91+24.73¢ 365.01+18.75° 297.35+5.45°
MIFEZ  total-astaxanthin 128.57£8.22"  304.36+9.88" 393.69+7.79° 394.00+22.57° 386.73+21.59° 359.28+3.80°
M2 lutein 6.76+1.10° 45.42+1.30° 70.65+5.10° 84.44+6.57 96.43+16.91¢ 41.11+10.76°
TK3EE  zeaxanthin 1.21£0.07 1.1420.05 1.06+0.01 1.15+0.06 1.20+0.04 1.130.07
fi# %  canthaxanthin 17.84+0.23 17.86+0.14 17.39+0.16 18.98+0.15 18.14+0.41 17.89+0.33
B-iH% NE  B-carotene 24.37+0.54° 37.93+0.19° 71.50+8.70° 79.50+5.95" 97.11+2.86° 96.72+4.17°

RS ARGRMAEKERS 5 RRELR L*a* b*EINF I (n=8)

Tab.5 Effects of dietary supplementation with different aquatic weed meals on the
L*a*b* values of P. clarkii (n=8)

WiH H5|  groups

items Diet 1 Diet 2 Diet 3 Diet 4 Diet 5 Diet 6
SKEYE  carapace
L*H  L* value 63.97+4.12° 59.32+1.81% 57.53+2.24° 58.33+2.51® 57.0142.05° 60.14+1.55°
a*f  a* value 12.97+2.20° 19.46+1.62% 21.29+1.75% 22.85+2.71¢ 21.60+1.65° 18.31£2.29°
b*{H  b* value 29.72+£2.37° 36.65+2.27° 37.85+£3.31° 38.60+2.29° 37.4542.08° 34.35+2.34°
WL muscle
L*H  L* value 95.66+0.11 94.93+0.63 94.91+0.14 95.05+0.18 95.16+0.21 95.90+0.30
a*f  a* value 0.43+0.05° 1.31£0.29™ 1.79+0.30° 1.55+0.20™ 1.42+0.19" 0.96+0.02"
b*{H  b* value 4.30+0.28™ 5.27+0.58" 5.49+0.37 4.92+0.17" 5.18+0.35° 3.92+0.32°

FFHEEAR  hepatopancreas

L*H  L* value 36.92+1.36 33.81+1.03 37.16£1.79 38.71+0.69 36.73+0.39 38.48+2.37
a*f  a* value 1.20+0.09¢ 0.57+0.08"™ 0.41+£0.22" 0.06+0.22™ -0.07+0.20° -2.08+0.75"
b*E  b* value 7.78+0.76 7.66£0.23 8.96+2.16 9.53+0.58 8.17£0.42 7.13+1.76
B ovaries

L*H  L* value 69.54+0.49° 64.27+0.94™ 61.1042.44% 59.05+1.69° 58.99+1.09° 67.32+1.20%
a*f  a* value 12.79+0.50° 19.83+0.29° 22.03+0.92° 22.30+0.20° 22.95+1.09° 19.46+0.72°
b*H  b* value 20.71+0.59"° 26.70+0.76° 26.52+1.25" 26.17+1.47° 27.15+0.96 31.05+0.31°
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Effects of dietary supplementation with different aquatic weed meals on the
growth performance, digestive enzyme and antioxidant enzyme activities,
and coloration of Procambarus clarkii
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Abstract: In order to study the effect of the diet supplemented with different aquatic weed meals on growth per-
formance, digestive enzyme activity, antioxidant enzyme activity and coloration of Procambarus clarkii, five kinds
of aquatic weed meals were added into diet at the level of 15% separately (Diet 2-6), including Elodea nuttallii,
Hydrilla verticillata, Vallisneria natans, Ceratophyllum demersum and Alternanthera philoxeroides. The control
group (Diet 1) did not contain aquatic weed meals. The six diets were fed to juvenile Procambarus clarkii for 60
days. The results showed that there was no significant difference in survival rate (SR) between Diet 2-6 and Diet 1.
The weight gain rate (WGR) and specific growth rate (SGR) in Diet 3-5 were not significantly different from those
of Diet 1, and the hepatopancreas index (HSI) of Diet 3 was significantly higher than that of Diet 1. Moreover, in
hepatopancreas, the lipase (LPS) activity of Diet 2-6 were significantly higher than Diet 1, LPS and a-amylase (a-
AL) activities of Diet 5 were the highest, and the pepsin activity was the highest in Diet 2. The cellulase (CL)
activity in Diet 2-3 and 5 were significantly higher than Diet 1. The activities of 4 digestive enzymes in Diet 2-6
were lower than Diet 1 in intestine. The content of total carotenoids in carapace, muscle and ovary, the astaxanthin
in carapace and ovary, the lutein and B-carotene in ovary of Diet 3-6 were significantly higher than those of Diet 1.
The redness value (a*) and yellowness value (b*) of all treatment groups were significantly higher than Diet 1 in
carapace and ovary, while lightness value (L*) was lower. The antioxidant capacity in hepatopancreas, the total
superoxide dismutase (T-SOD) activity of Diet 2-6 was significantly higher than Diet 1 and Diet 5 was the highest.
The total antioxidant capacity (T-AOC) activity of Diet 4 was the highest while the highest malondialdehyde
(MDA) content was found in Diet 2. In serum, Diet 6 had the highest T-AOC activity, and no significant differ-
ence was found in T-SOD activity and MDA content between Diet 1-6. In conclusion, diet supplemented with 15%
H. verticillata, V. natans, C. demersum meals could meet the growth requirements of P. clarkii, improve the color-
ation of carapace and ovary, and promote the health status of P. clarkii.

Key words: Procambarus clarkii; aquatic weed meals; digestive enzymes; antioxidant capacity; carotenoid;
coloration
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