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fresh Sesuvium portulacastrum
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Fig. 1 The pictures of fresh, blanched and salted Sesuvium portulacastrum
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blanched Sesuvium portulacastrum
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salted Sesuvium portulacastrum
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W78 14 )/ S50 R AL

AT H 8 (DGy, mg/d)=(&KE-PIHY
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Tab.1 Common nutritional component contents of Sesuvium portulacastrum diets and Gracilaria lemaneiformis

n=3;x+SD
. . Vi IL A il 2 T 70 i I FhyE T T N
. tender stems and leaves of S. blanched S. salted S. . .
nutrition content G. lemaneiformis
portulacastrum portulacastrum portulacastrum
JK43/% moisture 87.60+0.02° 89.08+0.01* 59.37+0.04¢ 86.58+0.19°
b 0,
HLEF1/% ) 11.97+0.10° 12.49+0.28° 4.16+0.08° 23.1140.09*
crude protein
wH AB B /0
HUIE /% 2.69+0.09° 2.93+0.06" 1.2540.01° 1.24+0.01°
crude fat
H AN
T WY I% 28.0120.03¢ 29.10+0.08° 72.80+0.05° 31.61+0.13°
dry matter  ash
AN 0,
WKL 91/% 10.47+0.46° 20.34+0.28" 5.74+0.18° 8.84+0.88°
carbohydrates
B4k a c
p5. Hné T ’E/é 46.86+0.51 35.11+0.12° 16.04+0.03 35.23+0.41°
total dietary fibre
fiE/(kJ/100 g) energy value 106.12+0.46° 103.44+0.15¢ 139.38+0.79° 116.87+2.62°

e R P RATAREING FRER IR 22 7 i3 (P<0.05).
Note: In the same row, different small letter superscripts mean significant differences (£<0.05).
*2 BEEERSEFAXNEERIEAMK
Tab.2 Amino acids composition of Sesuvium portulacastrum diets and Gracilaria lemaneiformis
n=3,x+SD; %

I T St iR A gy BT St i
amino acid tender stems and leaves of blanched salted G. lemanciformis
S. portulacastrum S. portulacastrum S. portulacastrum

REABR" Asp 0.98+0.00° 0.95+0.02° 0.35+0.00° 2.08+0.05°
PR Thr 0.47+0.00° 0.44+0.01° 0.16+0.00° 0.99+0.03"
225 R Ser 0.53+0.00° 0.46+0.01° 0.17+0.00¢ 1.06+0.03*
B ER'Glu 1.47+0.00° 1.43+0.03° 0.48+0.00° 2.52+0.06°
BB Gly 0.57+0.00° 0.54+0.01° 0.20+0.00¢ 1.17+0.03*
MR Ala 0.61+0.00° 0.56+0.01° 0.20+0.00° 1.22+0.03"
R Val 0.59+0.00° 0.53+0.01° 0.20+0.00° 1.12+0.03"
HEAR " Met 0.08+0.00° 0.04+0.00° 0.02+0.00¢ 0.28+0.01°
SR e 0.47+0.00° 0.46+0.01° 0.16+0.00¢ 0.94£0.03°
HER Leu 0.81+0.00° 0.76+0.01° 0.28+0.00¢ 1.41£0.04*
i G B Tyr 0.39+0.00° 0.38+0.01° 0.13+0.00¢ 0.75+0.01°
KA Phe 0.52+0.00° 0.49+0.01¢ 0.18+0.00¢ 0.97+0.03*
AR "Lys 0.76+0.00° 0.73+0.02° 0.28+0.00¢ 1.15+0.04
4 FR His 0.24+0.00° 0.22+0.00° 0.09+0.00¢ 0.26+0.01*
KRR Arg 0.56+0.00° 0.53+0.01° 0.19+0.00° 1.83£0.03°
il AR "Pro 1.77£0.01° 1.67+0.04° 0.44+0.00° 0.91+0.02¢
[t R " Cys 0.34+0.00° 0.37+0.00° 0.12+0.00¢ 0.78+0.02°
{5 R " Trp 0.13£0.01* 0.13+0.00* 0.05+0.00° nd

ZFLTR B Taa 11.26+0.00° 10.69+0.21° 3.71+0.03¢ 19.45+0.48"
WA HEILIR EAA 3.81+0.01° 3.58+0.07° 1.3440.01¢ 6.86+0.19"
T H LR NEAA 7.45+0.01° 7.10+0.14° 2.37+0.02¢ 12.59+0.29°
EAA/TAA 0.34+0.00° 0.34+0.00° 0.36+0.00° 0.35+0.00°
EAA/NEAA 0.51+0.00° 0.50+0.00¢ 0.56+0.00" 0.55+0.00°

e A RIRE IR, T AR, * ML T RAILIR, nd HAKH, T H EITA /NG F-REFRIR 24 5 10 3 (P<0.05).
Note: # delicious amino acids, ** essential amino acids, * nonessential amino acid; nd stands for not detected. In the same row, different
letter superscripts mean significant differences (£<0.05).
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Tab.3 Effect of Sesuvium portulacastrum diets on cultur e performance of Haliotis discus hannai

n=3;x+£SD
T H item L group
PTS-Z YZS-Z LXC-Z
TG #/% SR 97.5+0.6" 97.8+2.2° 98.0+1.2°
FRER/% FI 1.37+0.09° 4.16+0.07° 0.76+0.05°
TR R % FCR 3.24+0.24° 6.21£0.17° 1.70£0.16°
14T #/% WGR 42.8+4.0° 44.143.3° 44.1+7.1°
5ok H K& /(um/d) DG, 93.0+£10.5° 89.1+4.3° 89.0+£12.2*
oA E K R /(%/d) SGR, 0.169+0.019° 0.164+0.005° 0.162+0.021°
AT B 18T /(mg/d) DGy 90.7+9.0* 90.2+13.4* 93.0+14.8°
AT 552 A K 2/(%/d) SGRy 0.451+0.041° 0.463+0.029° 0.463+0.067°
R 2/% MY 44.62+2.62° 442742 .44° 43.49+2.68°
A 356 FE /(g/em®) CF 0.1112+0.0032° 0.1156+0.0037" 0.1151+0.0006*

e PTS-Z FoR B2 15 T 15 1] PR 19 4 U0 YZS-Z 3R Eh 5118 B ik

AFR/NG FhEFR R 25 13 (P<0.05).

MR B AR S B, LXC-Z 7R FE A MR B 4l S B, A b Rl AT

Note: PTS-Z stands for Haliotis discus hannai fed by blanched S. portulacastrum; YZS-Z stands for Haliotis discus hannai fed by salted S.
portulacastrum; LXC-Z stands for Haliotis discus hannai fed by G. lemaneiformis. In the same row, different letter superscripts mean

significant differences (P<0.05).

x4 BOEERESRAZFAENBLEEA A
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Tab.4 Common nutritional component contents of the
muscle of Haliotis discus hannai fed by Sesuvium
portulacastrum diets or Gracilaria lemaneiformis
n=3,x£SD; %

TR K4y & HLIG K5y
diet moisture crude protein crude fat ash
PTS-Z  77.6+0.2° 15.4+0.2° 0.740.0°  1.120.0°
YZS-Z  77.5+0.3° 16.0+0.2° 0.7+0.0°  1.2+0.0°
LXC-Z 78.4+0.0° 15.940.0° 0.7+0.0* 0.9+0.0°

H: PTS-Z Frm i g T 15 1R M () A S0 0, YZS-7 R R 5 g
T A WL B A 8 A0 s LXC-Z R e RS AR M A A ST 0 R

HRATAS R /NG SRR3R 22 5 48 35 (P<0.05).

Note: PTS-Z stands for Haliotis discus hannai fed by blanched S.
portulacastrum; YZS-Z stands for Haliotis discus hannai fed by
salted S. portulacastrum; LXC-Z stands for Haliotis discus hannai
fed by G. lemaneiformis. In the same row, different letter
superscripts mean significant differences (£<0.05).

00 (15.940.0)% . (16.0£0.2)%, 2254 B3
(P>0.05); PTS-Z AN AEH & KM, H
(15.4+0.2)%, 5 LXC-Z M1 YZS-Z LWL FIHLE
F & 22 53 1 % (P<0.05), PTS-Z 41, YZS-Z 41,
LXC-Z 41 WLIA W 3K 43 & & 43 0 R (1.1£0.0)% .
(1.2£0.0)%. (0.9£0.0)%, A i 3& # 5 (P<0.05),
M 5 aJHl, PTS-Z 4. YZS-Z 4. LXC-Z
LA YRR I 2 B S 5 4 A (0.31+0.02)% |

(0.30£0.01)% . (0.32+0.00)%, HHEAXHE, K
JEUEE 0250514 (3.01£0.20)% . (2.910.09) %
(3.1420.00)%, 4351l 7 4% 250 5% 0 JIL IR AH 2 1 5
) 19.5%. 18.1%. 19.8%, KR HSEIE 3 4
Z [0) 25 55 1k 2 (P<0.05).

*5 BOEERESRAXFEMNBELEEA A
EHEBRRREEASE
Tab.5 Hydroxyproline and collagen content in the muscle
of Haliotis discus hannai fed by Sesuvium portulacastrum
diets or Gracilaria lemaneiformis
n=3x+SD; %

53 composition PTS-Z YZS-Z LXC-Z
& Hyp 0.31£0.02°  0.30+£0.01°  0.32+0.00"
W JEAE 1 collagen  3.01£0.20°  2.91+0.09°  3.14+0.00°

TE: PTS-Z R B S IR (R M IR AR S B M0, YZS-Z Rn R 5116

I 1 ] PR 1 S S0 B0 LXC-Z 3R e 205 A M ) g B A i ek
T RAT A RING B R 25 7 .35 (P<0.05).

Note: PTS-Z stands for Haliotis discus hannai fed by blanched S.
portulacastrum; YZS-Z stands for Haliotis discus hannai fed by
salted S. portulacastrum; LXC-Z stands for Haliotis discus hannai
fed by G. lemaneiformis. In the same row, different letter
superscripts mean significant differences (P<0.05).

12 6 TN, 3 A EER SR AR ) A5 SO B UL A o
ARG 18 FhaE iR, AR S E(TAA)N
12.68~13.61 g/100 g, W5z HFR(EAA)H 3.97~
4.28 g/100 g, EAA/TAA 7E 3 RhERFFRFE Y 4
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AL THAEF, 74 0.31, EAA/NEAA [
FEAEH 0.45~0.46, EBRZEER 52 IR A =Y
48%, il R AT A R P& B L,
TE PTS-Z 24, YZS-Z 2l . LXC-Z AL 1) & &
A3RIR(2.1940.00)% ., (2.110.01)%F1(2.27+0.02)%
EIREER GRS, FEREARY R, U

W3 o PEORE 7 B H ) S5 S0 0 ) JUL PR A B i

%6 BEEENSEAXFENKLEEAR
HEERSEHM
Tab.6 Amino acids composition in the muscle of Haliotis
discus hannai fed by Sesuvium portulacastrum diets or
Gracilaria lemaneiformis
n=3;x£tSD; %

Z IR amino acid PTS-Z YZS-Z LXC-Z
REAIR (Asp) 1.27+0.00°  1.23+0.01°  1.33+0.01°
JhafR"(Thr) 0.55+0.00°  0.54+0.00°  0.58+0.00°
225 R (Ser) 0.66+0.00°  0.64+0.00°  0.70+0.00"
A H R (Glu) 2.19£0.00°  2.11£0.01°  2.27+0.02°
H&m" (Gly) 1.23+0.03*  1.20£0.01°  1.20+0.01°
W™ (Ala) 0.80+£0.00°  0.77+0.01°  0.83+0.01°
R (Val) 0.56+0.00°  0.54+0.00° 0.58+0.01°
FHMR" (Met) 0.2240.00°  0.23+£0.00°  0.26+0.01°
FEER" (e) 0.51+0.00°  0.49+0.00°  0.53+0.01°
HER (Leu) 0.92£0.00°  0.89+0.01°  0.96+0.01°
fik 2 W2" (Tyr) 0.40+0.00°  0.39+0.00°  0.42+0.01°
RN (Phe) 0.4240.00°  0.41+£0.00°  0.44+0.00°
HEER " (Lys) 0.82+0.00°  0.79+0.01°  0.84+0.01°
2 AR (His) 0.18+0.00°  0.19+0.01°  0.20+0.01°
KA (Arg) 1.53£0.01°  1.47+0.01°  1.60+0.01°
Jifi & 2" (Pro) 0.6240.01°  0.59+0.00°  0.64+0.01°
Jit 2" (Cys) 0.14+0.00°  0.12+0.00°  0.14+0.00*
R FR" (Trp) 0.09+0.00°  0.09+0.00°  0.09+0.00°
FAHEIR EE(TAA) 13.1240.04* 12.68+0.08° 13.61+0.11°
WAL (EAA) 4.09+0.01°  3.97+0.02°  4.28+0.04°
ELFEIEBMNEAA)  9.02£0.04°  8.71£0.05°  9.32+0.07°
EAA/TAA 0.3140.00°  0.31+£0.00°  0.310.00"
EAA/NEAA 0.45+0.00°  0.46+0.00*°  0.46+0.00"

{E: PTS-Z FR/n iz iy I R I SR, YZS-7 R $h5E
E VR A A B0, LXC-Z R e 5 M S s L B #k
RIRGEIETR, ** T BRI, * AR FE AR, R TR
Gy oR 22 5% 1.3 (P<0.05).

Note: PTS-Z stands for Haliotis discus hannai fed by blanched S.
portulacastrum; YZS-Z stands for Haliotis discus hannai fed by
salted S. portulacastrum; LXC-Z stands for Haliotis discus hannai
fed by G. lemaneiformis; # delicious amino acids, ** essential
amino acids, * nonessential amino acid. In the same row, different
letter superscripts mean significant differences (£<0.05).

%o XF T (Rl [ BRI A
IR & B W3 22 7 (P>0.05)4h, AS[a] i) ok
2R LN A 16 Bl BL/R 1 &

HTF FAO/WHO I A 2 LR 15, 3 At
FRIE A SRR R RS gk 7 R,
PTS-Z #H. YZS-Z 1. LXC-Z ZH LN 1Y & R 1T
I3 R 60.8 ., 58.7 Fl1 59.0, 3 Ak Sr 48560 %) & —
BIR i) 2 H TiR 2 €0 2 R (Trp) 48 — PR 42 L TR 2
Met+Cys. M4 FAO/WHO #i3 it 2 B i 45 = %)
Ft PTS-Z 4. YZS-Z 44 . LXC-Z #HNLIA I LR
PEATEE TS0, X6 R [ ROAK 1 A SR, AN ]
(VAR 2 5 M 2 UL PR P 06 7 S DR B s N4
24 BIEERSSEMAL ARSI

FHER 8 AT, 7E 3 FhIERE IR MY 4 80 AL i Y
WA LG Y 9 FhARIVIRR . PTS-Z 4. YZS-Z
20 . LXC-Z 21105 i R 0 531 52:(0.28+0.01)%
(0.29+0.00)% F1(0.25+0.01)%, 4k PTS-Z ZH Fl
YZS-Z HEIBENI R R B E ST LXC-Z 41(P<
0.05), {H 3 FiIE R R EH 1) 4k S0 6L PR 14 g 17 1R
SRS, BE TR E . £ YZS-Z 4
H ORI S RERR, 1E LXC-Z 2H FP ARG I H ST 3k
12 A1 a- 3\ JRRIR o
25 BDEIERTESE AL A R RN

3% 9 FI R, 3 AL IR 58 1) 4 SC 3B %) LA
SRRl & g HoO A B I 22 7 (P>0.05); 1E
MR |, YZS-Z 4H>LXC-Z H>PTS-Z 4, =#2%
S5 (P<0.05); 7EMHIEME I, YZS-Z ANAS
LXC-Z LN 22 55 A 8. 35 (P>0.05), PTS-Z 4L LA
) MELIER P s 22 2
26 BEIEENSHIBHIANE 1L HEESE
BRZA R E R R ITER

HH L 2 A, B [ VERL 5 B 1 4 0 4%
PINLAAE 11 FPEEZEIEER M A 43 o gl 1 3
AR —F, EREGSY . HREUE D . B (Trp
k) 5 B SR HINLRAERR Trp SN 10 FhE 2L
AR G oy Lo B N b AR . 3 R iR
545 a e ILNTE Val, Tle &5 FIEA—5, 7F
Leu | 3 FpURHS LA SC MO LA 19 & 1K 7E
Met+Cys. Phe+Tyr |, 3 FHEARNY LA S0 5 ML
R f R PRI S G IERLEE Trp, His BT



59 ZEROAT: PRI 5 A 1 EORE O S S AR R LA SR SR R R 1097

R7 BOEEMSEARFENRLEMIANSERTS

Tab.7 Amino acid score of the muscle of Haliotis discus hannai fed by Sesuvium portulacastrum diets or Gracilaria lemaneiformis

n=3;x+SD
TR IR FAO/WHO #:{/(mg/g N) PTS-Z YZS-Z LXC-Z
essential amino acid FAO/WHO model AA/(mg/g) AAS AA/(mg/g) AAS AA/(mg/g) AAS
IE MR Thr 250 223.2 89.3 214.8 85.9 228.0 91.2
AR Val 310 227.3 73.2 218.8 70.6 228.0 73.5
EREMRAI AR Met+Cys 220 146.1 66.4 136.7 62.1 157.2 71.5
SILAR e 250 207.0 82.8 191.4 76.6 208.3 83.3
SeAR Leu 440 373.4 84.9 347.7 79.0 377.4 85.8
RNETR+TE M PhetTyr 380 345.0 90.8 312.5 82.2 338.1 89.0
MR Lys 340 332.8 97.9 308.6 90.8 330.2 97.1
2R Trp 60 36.5 60.8 35.2 58.7 35.4 59.0
K IEMRTE4> amino acid score 60.8/66.4 58.7/62.1 59.0/71.5
FR il 14 24 JE R restrictive amino acid Trp/Met+Cys Trp/Met+Cys Trp/Met+Cys
2 PTS-Z R I 7208 T thy TR M (1) 45 S B s Y ZS-Z 3878 3R 157 1 T U 4] R 114 S 20 28 1 LXC-Z 3R IR 205 1] M 1) 48 8 3% .

Note: PTS-Z stands for Haliotis discus hannai fed by blanched S. portulacastrum, YZS-Z stands for Haliotis discus hannai fed by salted S.
portulacastrum; LXC-Z stands for Haliotis discus hannai fed by G. lemaneiformis.

*8 BEEEMEEMEFENFLEMAAMIERERSEHK
Tab.8 Fatty acids composition in the muscle of Haliotis discus hannai fed by Sesuvium portulacastrum dietsor Gracilaria lemaneiformis
n=3,x£SD; %

fEWi R fatty acid PTS-Z YZS-Z LXC-Z

HERR Cl4: 0 0.01+0.00* nd 0.01+0.00*
FERRI R /4 IR R C16 2 0 0.11+0.00° 0.11+0.00° 0.12+0.00*
52 C18 : 0 0.03+0.00" 0.03+0.00* 0.03+0.00*
AR C18 ¢ 1 (cis)-9¢ 0.04+0.00" 0.04+0.00" 0.03+0.00°
TAMER C18 : 2 (cis)-9¢, 12¢ 0.010.00° 0.02+0.00* nd

o-TFRRR C18 : 3 (ALA)-a 0.01+0.00* 0.01+0.00* nd

A4 PUETR C20 : 4 (ARA) 0.04+0.00" 0.04+0.00* 0.03+0.00°
164 FUIF IR C20 : 5 (EPA) 0.02+0.00" 0.01+0.00° 0.01+0.00°
TR IR C22 1 5 (DPA) 0.02+0.00* 0.02+0.00° 0.02+0.00°
HE R & = total amount of fatty acids 0.28+0.01° 0.29+0.00° 0.25+0.01°¢

T PTS-Z /R IR 1 By Vi R MR A B A0 5 005 Y Z.S-Z 37 #1101 ¥ 1h 147 4] MR (9 AR S0 3 003 LXC-Z 3R R AR AR IR (19 AR S0 3 800 nd s R A

H; RMPRIENG TR R R 22 5% 1.3 (P<0.05).
Note: PTS-Z stands for Haliotis discus hannai fed by blanched S. portulacastrum; YZS-Z stands for Haliotis discus hannai fed by salted S.
portulacastrum; LXC-Z stands for Haliotis discus hannai fed by G. lemaneiformis; nd stands for no detected. In the same row, different letter
superscripts mean significant differences (P<0.05).

RO BDEERX LA A R R0

Tab.9 Effectsof Sesuvium portulacastrum diets on texture propertiesin the muscle of Haliotis discus hannai

n=10; x £SD
i H item AL group
PTS-Z YZS-Z LXC-Z
fifi i /g hardness 302.54+37.99° 452.14+48.25° 404.46+39.44°
i springiness 0.88+0.08" 0.92+0.03* 0.91+0.05*
NLIE: chewiness 231.90+62.78° 380.17+45.68" 340.66+55.26"
[ 42 7 resilience 0.47+0.10° 0.51+0.02° 0.53+0.02°

T PTS-Z /R I R 1 Do 15 4 MR P A S0 B0 YZS-Z 3R FR T T 147 1] W 119 G S04 800, LXC-Z 3R o 2903 M) W ) s 80 48 0 e v A I
INE FRERR 25 5 1 3 (P<0.05).

Note: PTS-Z stands for Haliotis discus hannai fed by blanched S. portulacastrum; YZS-Z stands for Haliotis discus hannai fed by salted S.
portulacastrum; LXC-Z stands for Haliotis discus hannai fed by G. lemaneiformis. In the same row, different letter superscripts mean
significant differences (P<0.05).
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LT MILA 005 i, AR OR KR Trp, HAE
His 7 & AR T4 S MIILIA 15 1

B R DARE PTS-Z
L% ¥ Ok blanched S. portulacastrum
B MR YZS-Z
S T o
salted S. portulacastrum
T AEAVEH LXC-Z

" RV G, lemaneiformis

[N}
w

[y}
<@

—
w

w

H PR 5 E/% amino acid content
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Fig. 2 The disposition of 11 important amino acids in diets
and muscle of Haliotis discus hannai
PTS-Z stands for Haliotis discus hannai fed by blanched S.
portulacastrum; YZS-Z stands for Haliotis discus hannai fed by
salted S. portulacastrum; LXC-Z stands for Haliotis discus
hannai fed by G. lemaneiformis.

(=2

3 itig
31 BDERIENEMERENBEUAEMNEF
&

5 B4 e R o 7 4 T LS, mT DA R SR
YK R E T E, JRENG R sh W) e B
MPUARE S, ity mfdlAK ., EEARYS
HEMR SR, ERESIGHEARST RN
12.49%, IR T RSN EAR S & 23.11%, & T
VAT 19 (6.4~11.89)% 74 18 72 35 T 45 T A h
B S HEA ST REE 12.49%ME 4.16%, X
EHTHERBUT R IMA THRZ B E WA, 2
Flfg h G RIS S A 18 R IR, B &A
17 Rl FERR (B /D Trp), ¥4 &4 18 R LR
P A BIF 5 4600 235 SR R RIS 0T Rl 200, 3 S U 0
REL AR A AR ) 5 — BR P R 2 S
SR (Trp), 8 T4 R 5 My 7E SR MR 4l i I
T S 3 . Aroyehun 25 BF 58 & B 8 A 19 Je
P AFSER AR Trp, 11 A WS R e
WK, J4.37 mg/100 g; FIRE & HFsE

. b s e ASE HAT B Trp 18, 420 mg/100 g
N Trp & BAGE E = ol g 5 R 4
YIRh AT O, IR M ZET R . AR ARl
VS VA 3o 4 AT il ] B — AR IR SR A T A S A B SR
A, FREAE AR Z Trp 152 98 5
i () 1E AR K S A0 o ASBIFSE A R SR A AR
TRAFFREAOR, RS 2 Rl R R
B Ak A LA T Trp S RFEE AT B AR
(P>0.05). 1T Trp REEH A ARSI A%, A
sy HRE N B, R SR — e 2R SR
B A 50 A% 0 1) 3 R b, A 0 A 6 R AF AE R AT
Trp #MFEAIR . G5 & UTRL T 8 2
LA A8 . BB B 10 (17.8~25.0) % & R R T 541 7K
A i 350k A5 HIL 9 (particulate organic matter,
POM). 1 T &y fifd il it LA FH 14 75 61 B 25 5 %]
RFH AL . MRS R I M, ik
A AT LAJE B K R BURLA LA ) A A R, AR
POM i 2 516 W BfF i T AR (7] 4k 36 T s - B 1)
1, POM A RE/E IR IR0 I A S LB Ah FE Trp
EEEREZ—, NI POM EHSHKLN
Trp, s ZEXT A [F) SR 5 i X B v] K FH S POM itk
— B SRS

TRk v ) G i DO RE TR, 0 G I R Y
HELh IR, IR B IR T e R EH .
W1 2.93% A5 I & Eam s TR 1.24%
FIEHE 1(0.1%~1.7%) P74 5501 D15 1.25%H
B 5 e AR TG i 3 M 25 7 (P>0.05) T2
I R K AL A B i 20.34%, TR
T 8.84% MER TG LU HY 5.74%, KT
(9 51.9% 4l o 28 0 7 70 f 432 17 o0 AR it
FERE 2 h K ALA AR E), S m R kAL A
Wy g ] DA 2 A a0 A B e R A R R A A B
MW 2 EARHFAERET L, #E—F
RN R DL, PR e KRN, 1
XA 17 B i il /K Ak A 1 6 0 EL A e i 1 3 i
1, BRI B IR M Aok & & A
FIF AL H K

T EL A R 2 R E A R T AR AN AR 5 A
FH, T 4 = ARl R A 3 W 1 A8 P2 R e . e g
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A PRI T D7 A T S 0 DR i 2 S A 7 P RE

WL IR 75 37 B J A e )52 Tl 1099

ORI, RS URERE Y 103.44 kI/100 g,
R R OB RN 139.38 kI/100 g, RAFERYAE R
N 116.87 kJ/100 g, A HIRERN 101.57 kI/100 g*;
FERE I AR LT T, T U Y R AR ) 2
68.52 kl/g, RIS RE R 1 HLIE 82.46 kl/g,
TS RE B H L2 37.68 ki/g, M4 WORHER
TR 1 AE 2R 1 HE S 94,60 kJ/gH0%), 2 Fpifg b
ViR BE B AR 1 E s AL R AR AN A 2 (],
UEBH 2 Fifg ot PR ZE AR 2R 1 LU (B L LR ARGE A
K e RN LS

o 28 e USRI 5 R IR 100 g Vg B £
A E i D% 0.889 mg., 4E/EE E 1.08 mg. 4k
4% B, 0.0503mg. 4E4= % B, 0.0088 mg. Mk<
0.01 mg ., iZ[2(Bs5)<0.5 mg . 4E/E % PP (Bs) 0.527 mg.
43 B60.0898 mg 4 FR C<0.2 mg 1 18 mg/100 g;
W95 BB E BR B 100 g 1 S5 R
HeEFR A0.028 mg., 4K B,0.049 mg, HAE
C 10.992 mg 1 B-HA% M &K 1.090 mg, —H W5
22 57 A e 5 Ey U7 0 AR % 7 =X 5 AR AL AN [ A
Ko AR —EIRE ML R A AT LGN 4%
SRR B A B AEDY) nE O 4EE R E e
P A a Al K R IR IE R VE
TR A7 R0 s 4 80 4 B AR P i e Ak i ™),
E AR D RBUE (L i S R B W) B AE DL e
UL RREY 4 SO R ) R ) i B AR P A
B BT LSRR A K . PR A ST R Y
80 d FRFEIIN, A I S 1A PEORH ] MR 1) g 2 A3k B
P 3¢ B A A 1 A R RE R i B AR R, &
T B — U I 1 PHRE A 5 K s TR] A R R R A 2
T B BAE  R S)  BZ E T EE—
T

Zib, EEYWZMERR L, BRES RN
BHY R & B RS, (FJRAE 11 Fh i 2 A5
MR 2l s X b, T 2 0 I 1A I 0 3 G 30 A
SUEL LA A R SE R A AR S . SR S
it vl o 15 PR IROCRS T 55 08 e 20 S R AR 1 )
WAL
32 ERWMBIREOUMNUERSHLEM
F | S RIS R 5 A

i R RLARDRL S 6 5 R Y,

PRI B 00 B R E AR, R e S
PR AR RCR B i, REEMIR R, &
SR BEM . B, DR ES . K s ESN
FARENE T B Y I I 1 i A A
Y, TES5H 5 o b5 R R B 8 A K 25
St o U S R R I, T R DOk s
I3 2 ] A 0 2 S, LR A 4 2 el o o)
HAF WD, XA 5 UL D U5 s s O
PR 2, WM R E ., WS AR T B
L, JUHORE . WA . S R
RO, D EEE AT R )
FER R D B R B3 i A s A
P T R 0 ) R R R ) 4 A R B Y
HEGY R ER W15 WCEE T A i, AR T
B RN LSE o

A 2 TR A B S, AR BER i o
TR TR R, EERE NS, TR
TR WS YR, X — R
RT3 A I B B A S 2 5 R 1)
R, RIS R 2 B P R RLR, 9
X AR i DA VD RE B, #0004 0 2 R
() ZE T Re 2 B iR T A ALY, L
FH ok A B/ 0 & Y DL R
Kawashima 250 & 8, 40085 00 B X BE A 4R
SR R T AN B A N P R A SR AN, MR
SN AR K ARG, 40 S50 2 00 4 R B of 5 2ot
A B e A S R, Rk it
FEWFFE BN T B A fapRb i 2 B, BT B R
Hi S AR ARG ST 1Bk BB AT 3 IH T b 2R A
TR A A SO B B > M . SRS HI R
Je BV T O R A KR R S ) —
JiC IR 2 Y52 22 W L A A S R VG %) T Ok R
RV UG AR T B 2 U I O SR M i G —
PEo 25 b, B E /D Ty T 0 T
e FEELE DM, EFEZ . SR AXE D
D IS v v H At 5 e P PR 2R ) RO IR i
— 5T
33 BEEEMNENEAMAAERES KRR
Al A

ST, RT3l LA B R 5 e 32
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BN FIENW R BB SR A AERIAE
T 3% N E 2R E B2, AR AR Y
M) 1) 57 58 sl ) 0 7 i P e L AR BRI RN A A 4
2 17,58-601 sy Y A4 A S A [ei) P %o 48 480 488 i 3
TR B G g i, 4 MR (W] ADRL A 1Y Sl e
1) L FR IR AN, T e O i g e 1,
TR AT 1% N [ i 2R 40 48 0 45 6 1) 2 UL 9 B Al
ARl FEAWFFT H, 3 FhAE IR IR 1 40 28 2 it
Koy, HEH . K& s AR,

T AN R R F I, AR R 1L 2R
TR 3R SR 1 4 SR MU AR B I o i D AR — i 22
5o TEAMEGE Y, 3 FERL SR I 1) 4 SU 3 M 7 MR
5 & 2 SAANHE, HEREREE T2
AR R IB BN EA S NUIRN & 5%, & p R
RHALIG A AR & B R . IR
R it b, PRI U5 TR I T Ak S B A
(ST Y PR T oS RR TR 75 1o P JRR TR 5 I ¥ PR S
NAR T RE R, 7 3H R HL A R A A Ak i v v iR
I B R I B PP, o IV JRR IR A AR N BT G AR
DHA. DPA. EPA %%, HAZMEZEHNEMIIGE,

AW TE IR, A S0k it AL PR EL A v 1 e D
EEEE, FIREASEN(18.06~19.78)%,
TFRZHOK= Y, WeMERREEASERT T
i LAY S I Y7 A P 1T BRI L i R REL IR
TEAWT G, M 15 5 5T 5 2 X A2 AN
L WP 14 2 ) 2 S35 B 25 (P<0.05),  n 25 4 I 1%
AR ES KA E MR AN DR ER
A LR A0 B R G RE R, $hE0E SO 2 e
1 T A SR L PR A R, (BT L P kR N
., B 1A AN 0 2 i (P<0.05)REAIR 1 42 43k i
JULPR o RN R - o AT TR IR B R v, 1 B AT
S5 1) T3 DU W AL P PO R e e 2 1) b
Vi ] W 118 45 5 25 0 L PR A R AR G R, RT B R
TR EBA —E Yo, i i 15 ] IR
A 230 5 Bt AL PR T 3 RN DAL DR PR IS, T REZE R
B EAHA R

BN TR ) IR RN Y N SR SRS O]
SaUEEALA R Ky HEE . KSR
RENTIR & &t . A 2 RNRE L 7 2R 2w, (H2 3 b
e e ] R ) 4 0 Bt EL AT AL L I I i . &

0

LR AL, EAA/TAA, BHELR S HE ., &
— PR IR AN PR R . LA g 5
AR Sy

4 iR

5 9 2 LML SR TR L T A HUER,
e Sy BURHE Z2 M E IR R i LIS S AU
FRE TR B o AR S £ Jor i A i 7 5 1k B
ZEnt, SR el R T R B T Bk R
OB & S SR A B D 1, B B T LR
R PRI U RHE 80 d AT LIEUE
VRN A S B A R, BRI S . R
Ly 1A ) IR 4 A 0 458 00 5 e 20 SR ) W 1 48 S
fEse Kk HIg R | (AE I AR, R
X 4 AR R bR _EJC W 22 57 (P>0.05) . P
g Ch A PR MR ) A 0 A g BT R A A e
REFIE SR E, R0 Sk A B T s St i
(19 JILPA) J5 4
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Effects of two processing methods of Sesuvium portulacastrum diet on
culture performance, nutrient composition, and muscle texture
properties of Haliotis discus hannai

LI Leibin, QIAO Kun, QI Jianfei, WEN Ping, FANG Minjie, GUO Shaopeng, LIU Zhiyu, LIN Qi, ZENG Qingmin

Fisheries Research Institute of Fujian, Key Laboratory of Cultivation and High-value Utilization of Marine Organisms
in Fujian Province, Xiamen 361013, China

Abstract: The increase in feed costs has significantly impacted the sustainable development of the Chinese
abalone industry. The halophyte sea purslane (Sesuvium portulacastrum) is nutritionally valuable and shows
potential as a novel bait source for abalone. We analyzed the nutrient composition of blanched and salted sea
purslane to assess the value of sea purslane as abalone feed. Subsequently, blanched and salted sea purslane were
separately used as the sole feed for Pacific abalone (Haliotis discus hannai) with the same specifications in each
group (shell length: 5.161+0.315 cm, body weight: 16.90+3.07 g). The red alga Gracilaria lemaneiformis served
as the control feed. The abalone were feed once every 4 days over an 80-day culture cycle, with sufficient feed
dispensed each time to ensure the provision of adequate feed and the generation of leftovers. There were four main
findings. First, moisture, energy, crude protein (dry basis), crude fat, carbohydrate, and ash contents were (89.08+
0.01)%, (103.44+0.15) kJ/100 g, (12.49+0.28)%, (2.93+0.06)%, (20.34+0.28)%, and (29.10+0.08)%, respectively,
for blanched sea purslane and (59.37£0.04)%, (139.38+0.79) kJ/100 g, (4.16+£0.08)%, (1.25+0.01)%,
(5.74%0.18)%, and (72.80+0.05)%, respectively, for salted sea purslane. Both types of sea purslane feed contained
18 amino acids, indicating a comprehensive amino acid profile that was relatively close to that of Pacific abalone
muscle in terms of the presence of 11 important amino acids. Second, the two types of sea purslane feed
significantly influenced the feed intake (FI) and feed conversion ratio (FCR) of Pacific abalone (P<0.05). The FI
and FCR were highest in abalone that fed on salted sea purslane and lowest in abalone that fed on G. lemaneiformis.
Neither type of sea purslane feed significantly influenced the survival rate, average daily shell length gain, average
daily body weight gain, specific growth rate of shell length, specific growth rate of body weight, condition factor,
or meat yield of Pacific abalone (P>0.05). Third, both types of sea purslane feed significantly increased the ash
content and reduced the moisture, collagen, and total amino acid contents of Pacific abalone muscle (P<0.05);
however, they did not significantly influence the crude fat content, essential amino acids/total amino acids ratio,
first limiting amino acid content(P>0.05). The sea purslane feed could increase the linoleic acid and o-linolenic
contents of Pacific abalone muscle. Fourth, there were no significant differences in the influence of the two types
of sea purslane feed on the springiness and resilience of Pacific abalone muscle tissue (P>0.05). However,
blanched sea purslane significantly reduced the hardness and chewiness of the muscle tissue (P<0.05), while salted
sea purslane significantly increased the hardness of the muscle tissue (P<0.05). In conclusion, both types of sea
purslane feed can replace G lemaneiformis as feed for Pacific abalone within an 80-day culture cycle. Pacific
abalone fed with sea purslane had good production performance and nutritional value, with salted purslane
contributing to improved abalone muscle texture.

Key words: Sesuvium portulacastrum; Haliotis discus hannai;, Gracilaria lemaneiformis; blanching; salting
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