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BELEKCFN

oL o x &Y, W %, AFEN, WmEH,
X g, BEE E%ﬁlﬂil

(1. TR NS, WL T8 315832;

2. RE MR BT B, LR ZRE 257091)
RE: I RAFRABEAGETURFTENAKERAKRSZR, TRNETHT=ANE
A (DY) « #aAk (ZD) R =11HEK (SM) WAF B F A, KAMES DK EH#THR
ALK, MEWSETIITHELHEE, FIRAMIAEKR R (+Test) 7k i 3 fk
A R7E 90 fr 140 H M AN FEM A K, MWEMERFANMAARERE BB EE, NA
ERADNFR RN T EANM L ANUNRFEEERME R AR £REx, ZD 4
FEARERELEGETSMA, 5DYAREFE2R; 3NA 0 B BN FEIEHEE
0.54~0.89, ZD. DY AWM X FEIL# E B ZF & T SM 41, 140 B # 3 X F % L% 1 41 14
%%7(51%, I 20 A BA 26 BT, 3ANAMNFENFRENA L AKX
B®aE (TAA) 24| K 3.94~6.87 F1 9.73~12.42 ¢g/100 g, SM H M K5 ; 3 HIUNFEH
E%E%H%?’Fﬂﬂfm B e iR a &S SR ® & & (TUFA/TFA) i {E 471 A 59.68%~
6880%7’rn 70.08%~73.79%, X &, ZD AW N FEITERE £ C20:5n-3 (EPA) 48 h &4
RKE; ERAANMARESNAFNET, ZDANPXFTENAELR S BHREES LM
ARDBRANE, BEZRFRE, ZANNFENNA. FEREAEERTEHR S ENR
KRERHHUNU. ARKH, SEFEAML, BRAFANURETFENEKEE. BHEER
AERTEHREEZRTA, BB LR, AREFREUXNFTFENEKEEF &,

1 A P E B A Mgt A K

KRB MAFE; Bk, K, AER;
FEDHES: S 968.25

Ji& i 8
SCHRFRERE: A

W 7CH & (Scylla paramamosain) g T+ &

H (Decapoda) R} (Portunidae) TR (Scylla),
EREYE . TR R AT Y,
BAEA RN, ﬁﬂ_‘?ﬁﬁ\ PR o i 56 S R - Y
%*%'5 ITRREREE, AN ER, 2RERE
@i&EE%E’J@7ﬁ%E§E§ 2, 2020 FFEFEGH
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M 15.94 77 M, HEMLCE B EZIH T
LR ETLW A m X, Jbr g R 2 DL =k
R T & (Portunus trituberculatus) Fll /1 18 45 %% &
(Eriocheir sinensis) N, THFK, BEE N R
TR B B HURIAE 16 KOF 880, XUl B 5 oK

I LTS, IR ALTT G B R Al ST

d A
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Y EA BRI A E

FE LA 0.46 12 hm® AR EE ER B K 38 95 5
{UT AR | s . SIS RVLTN . Wil
iy X I B ) Y Vg ER BROK T AR 29 28 211.4 J7 hm?™*),
W R, XS ER i X TR H T ik . HET
AR IK DA K M 3 2 K 23 iR A IR OK FE AT K 7 5%
FEUT RARER K E A ALY | BimR Eh A
Flk PR AR A1 A5 28 A0, ER BBk Hh Y FE 1 CO;5
HCO;., OH ., Na', K", Ca*, Mg”. CI'fll SO;
BN AE — 2 TR BE b 52 e K AR 3l ) 1 A K R
WS, o HCO5 . CO3 4§ RE 5 3R & A= h A
MR e, PROVERBRERGRE . BT ERmK i
RO . pH MR R ES AL, WO
mn FOHE LA AF RO BUFR B8 77 1. BRI, 3R BEOK 537
B it R R AN R T E . TR 5
Dy, 3BT T4 AR T E K R M L A
KRR FR i B, HAT, 38 T R ek ek
FRAE W) i B EE LS e P B HE 4 (Oreochromis
niloticus). JLANEXTUF (Litopenaeus vannamei), H
B H YR (Exopalaemon carinicauda) % , 181775 H
A BRI ER RN A2 68 1, LABO 1 oA RER ML
VRV ER B /K 385 2 A R FH R ek 3% A B SR 5 4 X
TR HGED, (EXTER B K LR AR R
B AR BRI AR DA SR D

H 7e 28 sh Wyt 7 S A Kl 7 rh /s B WOSOR
1) Ca® . Mg S50 F R AT 24, Ca®™5 Mg™
FHEITRXMN PRI YNAERK LT EE 2 KE
BRERSC, Hi, Ca'aHES SH Y
WAL, JEEm e shYmioe . fAm KR K
WFE R, LCH B FERT 5 AR N 1) Mg™ & i 2%
RARE, M CaFEERBFE, BEKEIE
B KA BT AL LR 2 LR S 8GR
FEOK T AR B IR 22 5. UK FRAE M e
B 5 AR A LA SR (B 3 e T IR K SR A,
PR 38 SR B KR, T ERROK SR A 1 24 28 T
¥R (Macrobrachium nipponense)“ K il 1 578 3¢ i
Sy HYH, e FAO / WHO ffrifE” . Ik,
Xof Bl 7K K 38 7 2K SR B AL ] I S
IR LA R LR Eh K 47Ol B SR . B
AP R RS

S A 1L 2R B TAT A U AR U T R Bk Ja
AL A N =] BB O BRI /K 32557 X 92 50 b
M, BCE A= TRIEK (SM), B = A U R 6
7K (ZD) R = fIMIEE K (DY)3 A28 4l 847 5%
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FEXTELSEE . EE, I 4 S ALK I
HMAAE H SO BIE AR K S8, sk
Bl K HA R A A R, AR K R B K 77 5
KB WA EFEEREENE M., AR5, KA
OPA FMOC i Hl GC/FID ¥ 43 511l 5 4% 52 56 26 11
T T LR R I A v S S T A O 0 T 2 i e
e, FERIH EBST BT (PCA) RIS o0 Hr )5 ik iE
T T, D55 i 0 R0 XU 6 7 £ B2 43 T LE
BEMHE K R SR IO B 22 5, W HloX
T B8 L 77 Y Y R B R R S B 4 ) T
T & S A S e 2% |

1 MRS

1.1 SEIe#fRt

20204F 5 A1 H—9 H30 H, FILARAARE
T B DX BT R IE RS (R ARl & e A7 FR
3] (ZD A F 119°17'04.66"N, 37°73'82.29"E).
REW R I/NFEFEH P (DY 2 T 118°98'41.51"N,
37°73"21. 87"E) {4 G M =T E (SM AL F
29°06'16.81"N, 121°23'44.45"E) B 554 5 H 047

SE LR E 3, 4l SM A (n=4 000) .
ZD 4 (n=4 000) F1 DY 41 (n=4 000), L& H 3
ANEAT, B MIE N 0.67 hm?, 3 ASSEHGZH AR
YN =TTHIG, s —, PR ER
(0.054+0.008) g

SM Fl1 DY 21 7258 7K R Y b E &K, ZD
HFRI K F B IR N B K, FRE MK
TRA 1.5 ~1.8 mo FRFHE I [R] A4 1 I 4 PR it . o
o A B R T AR, SR M S )
30% HY R K B ERBK , KR 18~31 °C, WA
XF 6.0mg/L, pH K 7.3~8.0, HAMT 0.5mg/L,
Al R AR T 0.05mg/L, SH 1H—6H 1 H,
AEATHEME; 6 H2H—9 A 17 H, %K 8:00 fl
16:00 [r] Jth 5 P 1R A5 56 M 38 Jof A 141 IR 2 ] ) ML
TEXTURAC AR CHLEE =40 %, HLEENT =5.0 %)
YK EEPDRL (B IR), FCA RHE R R 2 L B
WAL 25 %, M2 L AR TR 2 %o

FE 2020 4E 7 H 29 HF1 9 H 17 HRH T M
B0y AT R, BRI RAE 10 HAU/OGE
I 90 F1 140 HIBHL/H B AR KA8d5, JFTE
K FEFHYE L 500 mL KA, BEMLEURE 3 HAL R
B, T80,
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1.2 LA

KR SER N R I 0 KA FE AR 2
PALFEER RN pH LA SRR ER SBE (SL 83-1994)
Na'(GB/T 11904-1989), K'(HJ 776-2015), Ca*'(HJ
776-2015), Mg*'(HJ 776-2015). CI(GB/T 11896-
1989) 1 SO; (HJ 84-2016), ., DI F =ik
JE IR R BE 5 43 5 I8 BE 3+ A pH 1 & 7K
PR B2 A pH; R FH IO T IR 43 516 D 3 2k
FE C(K"); >R JH LG 5 55 B M & SOl ikl
SE C(Na'), C(Ca™) Fll C(Mg™); 4 IR i i 5 12
EMTRERIE . C(CO3) M C(HCO3); K FARHMRAR
W ERE C(Cl); RAHE A% C(SOL).

ARKFEAFAE HIEE R R (0.02 mm) il
i HA AT (mm) . Sk (mm)
2R 5 (mm) A5 (mm), HAEFRFFRE (0.01 g)
TR, AL T UK LRSS, UL N
JHFIERR A7 T80 °C vKAE, HTIRLe5r#r.

Aeiik 2 Fe VLR 8 200 O A i
(K)"™:

K=w/L}
b, KOMARWEEE, woMIRTR & (g), L kK
£ (cm),

BABRA NGB E  FESLATAREL, 4
HUPL R S LD RO IR, 8 T8 VR TR AL o
T, 4 CHRAF, MTIREEIERANE BRI E o

IR S RE . K SYKAM ML H
4314 (OPA-FMOC HEFI i AL b)Y, S5 5 gt bih
AP S s SRR I E Tk, 4 BIFREL 1900 mg
LT 5 JUL PR R B AR R TR L AR 15,
10 F1 10 mL IR A % 700 (G /P B = 2/1), TR,
PRIC3 R, g, AIFUER . FINA 2 mL 0.5 mol/L
[EMN P EEE W, 60 °C K 30 min, B,
fn 2 mL 25% —FALIIFF A, 60 °C ZKIA 20 min,
A, I 2 mL IE 2B AT 2 mL AR RS AL AR
WG, #ESZ. W2 GC o,

e Wi iR 2 s o SRS EIE (Y (GC-FID)
T 5 AL PR AR VT Jl AR R B P R T TR 2 £ 0
FRIC 1 000 mg AL A 1 JHF JBE AR 7R 4% T 10 mL
KT, 5% M =8 L REBIRS I EA .
HH 20 min J5, ##E 30 min 5 S 25 min, ik
B 2hJE, HMZELTEE. PSR 1 mL T 1.5mL
BT, 10 000 t/min 5.0 10 min, HU VB R
RIS i R Y L R B A B 1

[ 7K 72 5 22 3275 sponsored by China Society of Fisheries

FHENIE EHATR SR, S R T A PR
55, PR — AR BT 25 o3 AR X 522

OPA %ff, ODS HYPERSIL {@i%#E (250 mm x
4.6 mm x 0.5 um); JLBIAH A MR GW A: FREL
6.5 g L5 ZRANT 1000 mL BERRH, BILA 1000 mL
IR 2 A S KR, I 225 uL = 2%,
0 HE I I 5% RIS R, B pH IE £ 7.20+0.05,
A S mL DUk, IRAJE&H; Wi B A
RAW B: HL6.5g LMANLS T 500 mL Ledfr,
JIA 200 mL ¢ 1 2 A 25 S i T 2% BS e
4 pH I 3| 7.20+0.05; Kr %W 5 400 mL & Jfi§
1400 mL WA, WRG/E4H]; Wi 1.0 mL/min;
ORI P . PO & $ Ik K (Emission, Em)
338 nm, %G K I (Excitation, Ex) 262 nm;
FEIR R 40 °C

GC %14 . DB-WAX 30 m 1.D.0.32 mm {4, j{%
s AN Ny, W 3 mL/ming #8300 H,,
TN 40 ml/min; SRR 250 °C; PR :
100 °C(3 min)-180°C(1 min)/10°C -240 °C/3 °C(9 min);
RN 12105 #ERERSH 0.6 pl.

E R ¥ H 3 W53 43 41 (Principal
components analysis) 1 3¢ A8 #7715, ¥ 20 B it
i 1 26 Fiftlig 105 BR S Ak A 3 4 M LS IO JERL 4 A b 4
R m BEE G AR &, S5 M 4a G A8 & 22 [h]
A, HLREE SN AN ] 52 56 4 =2 [ 4 5 1R A
JIR IV TR 5 F A B 1) 22 R

HABLIE SRR 4k XSG K
PRI 25 . SR A SPSS 26.0 AT HE S 4
B, JhorBEAR (4G (~-Test) BEATHALIA] HL#E, ik
PG HE A FHEPEEFRELR (meantSE) /8, P<
0.05 MHA WEMER . KA SIMCA-P#44 (V12.0,
Umetrics, %) XJ 404 17 2 48 S 55 o b, (il
FH A FETR B N i B - B (E AT 3 1053 43 B (PCA).
% i R 4.1.0(R Foundation for Statistical Computing,
Vienna, 2020) Hf4 ggplot2 4 THE AL 72,

2 4R

2.1 KRS

17X T B BB IE Y K A R B E LN 5~33,
pH &y 7.5~8.9%, ZD ZH 355 FH/K | b T &K 5k
KIRA, AR EMRT SM 4l (P<0.05), {HANE
TIEH FRAEER B 5 1 DY F ZD 20 B 2 8
JE B EET SM4A (P<0.05)(GE 1), & FIREkE
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%1 FRISKEFIERKKRIEH

Tab.1 Water quality of rearing water in different groups

2T W E/(mg/L)

Sgedl  BAEE/(mmolL)  #hfE pH  Ca'/Mg® Na/K' ion concentration RBKIR
groups alkalinity salinity = water type
K Na' Ca* Mg Cl SO;
DY 2.90° 22.40° 840 1:3.57 24,67 287.00° 4.18x10°* 215.00° 769.00 1.49x10* 1.60x10° CIji
7D 237 10.30° 883 1:213 133.67 31.42° 248x10™ 164.23° 350.00 5.08x10° 472.67 Cly
SM 0.90° 25.00° 810 1:333 2723  282.00" 4.53x10™ 242.00° 801.00 1.40x10* 1.60x10° CIj

W F— PR B br e R RoR AR A B E M ER (P<0.05)

Notes: Different superscript letters within each column represent significant differences between groups (P<0.05)

H, ZD R KBk A B E KT DY f1 SM 4
(P<0.05), ZD ZH Na', Ca* i) ZXT DY I SM
4, 5 SM 4 ER T (P<0.05); 1 ZD 4 Mg,
SO; B T Bk E (X T DY #1 SM4H (P>0.05), {H
EFARNEE (P>0.05)(F 1),

HRAE BT B2 42 43 25955, DY . ZD 4K ARk R
EHE B E ST SM 4 (P<0.05), 1ii DY. SM 41
IKIRER B 2R T ZD 4 (P<0.05), /K35
RZMBAE Y8 CrHEEHE 78 Na', [H
B CU s K F Na', KW DY, zZD & SM
TR, CLy B, 3 4Kk, ZD 4
BTSN K, Ca™, Na', Mg™. CI& &k
F DY. SM4l, AT ZD 45 7 il 254 L
HMg>/Ca®y 3 A ik . B F LBl 451t
{E Na'/K"h 3 A4 (8 1),

2.2 £ KIEFR
90 H iy B, DY 2481 /C 5 B8 (R it i (72.65+

2.52) g, ZD 4/ B K T i (62.6143.02) g,
SM 4 #0075 M 1R B B (60.39+1.59) g, Hib, ZD
H AT R R KT SM 4HR B3 (P>0.05),
DY 41 #7 H BE {R i & B KT SM 4l (P<0.05)
(% 2). ZD W HEE L H 5 (40.81+4.38) mm,
DY 7375 8 3k By B 155 8 (28.27+0.53) mm, SM
20 009 B Sk i R O (27.98+0.36) mm,  HiHT,
DY 4 3k i B 2 KT SM A H A B2 (P>0.05),
ZD 213k i o R 3 KT SM 4l (P<0.05), 3 5K
B 400 ) Sk B R R L A R 9E R R S AR G
2R (P>0.05), Hri, ZD H#l70E & H 5%
FH SERUE = T HA 2 41 (3% 2).

140 HIER, DY 7T ki FH s (40.61+
0.3)mm, ZD I CHEEELNH 5 (39.37+1.51) mm,
SM £H 485 1 Sk F 75 (38.08+0.58) mm, HiHb,
ZD UM H B L m kT SM4l, HREE
(P>0.05), DY 45 Bk Mg H s e 3K T SM
4 (P<0.05)(F 3). 45 525 20 #0705 M i AR o i

2 TREIZWEABINERE 90 Bt KigHR (1=10)
Tab.2 The 90th day growth data of mud crabs in different groups

H /g K H K /mm kB e /mm 4 F 9i/mm %8 /mm
groups body weight carapace length carapace height full carapace width carapace width
DY 72.654+2.52° 48.8440.83 28.27+0.53° 71.20+0.95 43.53+0.54
ZD 62.61+3.02° 44.62+1.91 40.81+4.38" 72.18+1.71 44.23+1.41
SM 60.39+1.59" 48.05+0.38 27.98+0.36° 70.69+0.65 43.19+0.45
1 F—FIAR F_E AR B R A AT B3 75 5 (P<0.05); R IH]
Notes: Different superscript letters within each column represent significant differences between groups (P<0.05); the same below
®3 TESSIAUINEE 140 BEEKIERR (1=10)
Tab.3 The 140th day growth data of mud crabs in different groups
) A g S S /mm Sk s /mm 4> H1 58 /mm FH % /mm
groups body weight carapace length carapace height full carapace width carapace width
DY 183.9145.63 65.71+0.51 40.61+0.30° 95.16+0.68 56.00+0.49
ZD 179.43+16.80 69.55+2.08 39.37+1.51° 96.43+2.73 57.53+1.70
SM 157.96+5.89 68.48+0.84 38.08+0.58° 94.62+1.53 59.14+0.83
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85 SRR AR FRA SR T B S B AE ACRE 37 1 LU BT 2147

KM 2 H v K H v 0 B 3 25 5 (P>0.05),

B 344 b ZD 480 B Y Sk i R R 4 T
Bifw i, SM ALl s B SEBUE e s . 90 H i
iF, ZD F DY 44800 B B 2 T SM 40

(P<0.05), HiH ZD 44817 7 8 A 6 1 B0 fE B e
T 140 H &R, 3 204000 8 AR 0 i % 22
(P>0.05), Hir, zD @1/ % AL K T DY
1 SM 4 (% 4).
2.3 EWIKAEKFEMNSEFSSERN
HEES=EaH

3L HM N FEALR T EBNFEE,
B 20 P LA RS LR H?E%Hz%uw?%sﬁ%

R4 REETESHEL I EELHE

Tab.4 The plumpness of mud crabs in different groups

B (r=10)

i [a]/d

time DY ZD SM
90 H % 0.63+0.02° 0.89+0.17° 0.54+0.01°
140 H % 0.53+0.05 0.49+0.01 0.51+0.01

R (TAA) 34 50 5.12 /100 g, LA TAA

S Y5 5 1k 11.38 ¢/100 g FFBEAR TP 219 6 F
REMRANAR . HEAR . BEAR. NEAR. 5=
AU ETR, WA EZ 1 6 Fha B A4+
AR . AEBE . HER . HBER. WAR K

FHERR (% 5)o 3 ML H %Hﬂﬁ%ﬁﬁ&*
ZD ZH AL T L IRDRS 2 AN A e 7 i

®5 TESEAMNSEFEBRMNPERIOEEBERSEE (n=3)

Tab.5 Amino acids composition and content in hepatopancreas and muscle tissues of S. paramamosain in different groups

JHF FE i v 28 B T2 5 ==:/(g/100g)

WL 5L TR & 5/(g/100g)

AHER amino acid content in hepatopancreas amino acid content in muscle
amino acids DY ZD SM DY ZD SM
#HE  Val’ 0.17+0.05 0.29+0.04 0.13+0.03 0.13+0.01 0.12:0.01 0.08:£0.01
FER e 0.13+0.04 0.21+0.04 0.110.02 0.06+0.05 0.070.01 0.05+0.01
HEEKR  Led 0.30+£0.07 0.48+0.05 0.29+0.07 0.14+0.01 0.13+0.02 0.11+0.02
EER Met' 0.09+0.02 0.13+0.03 0.06+0.01 0.18+0.05 0.07+0.01 0.07+0.02
RN Phe' 0.17+0.05 0.28+0.03 0.18+0.04 0.07+0.01 0.08+0.02 0.06+0.01
BEKR T’ 0.05+0.01 0.09+0.02 0.030.01 0.02+0.00 0.03+0.01 0.01+0.00
#Em  Lys' 0.48+0.06 0.57+0.02 0.36+0.09 0.28+0.02 0.31+0.05 0.16+0.05
JER  Th' 0.13+0.05 0.22+0.02 0.11£0.03 0.110.01 0.08£0.01 0.06+0.02
REHE  Asp’ 0.060.01 0.10+0.01 0.060.02 0.10+0.00 0.1120.01 0.19+0.05
HER Ala 0.37+0.06 0.46+0.04 0.34+0.03 1.09+0.17 1.01+0.08 1.133+0.244
HE®  Glu 0.42+0.08 0.58+0.07 0.51+0.10 0.27+0.02 0.40+0.05 0.45+0.02
W& Pro 0.33+0.07 0.32+0.04 0.23+0.03 1.59+0.08 1.51£0.20 0.65+0.17
R Ser’ 0.110.03 0.17+0.01 0.08+0.02 0.08+0.01 0.04+0.00 0.05+0.01
HER Gly 0.56+0.24 0.98+0.06 0.48+0.12 3.56+0.24 3.56+0.25 3.47+£0.24
E&EER  Tyr 0.210.06 0.42+0.08 0.24+0.04 0.13+0.02 0.15+0.03 0.10+0.01
HIER His 0.08+0.02 0.13+0.00 0.08+0.02 0.13+0.00 0.08+0.02 0.08+0.01
RER  Arg 0.52+0.07 0.80+0.07 0.42+0.03 2.78+0.09% 3.36£0.11° 2.45+0.13
BAWNE  Gln 0.210.05 0.51£0.07 0.184+0.06 1.12+0.14% 1.20+0.09* 0.490.04°
RABEE  Asn 0.10+0.03 0.10+0.05 0.04+0.01 0.15+0.03" 0.10+0.03" 0.02+0.01°
AR Cys 0.06+0.00 0.020.00 0.02:£0.00 0.03£0.01 0.03£0.01 0.06+0.02
TAA 4.56+0.97 6.87+0.40 3.94+0.64 12.00+0.49 12.42+0.11 9.73+0.34
TFAA 1.52+0.30 2.27+0.24 1.26+0.30 0.99+0.08 0.89+0.12 0.59+0.08
TEAA 1.86+0.47 2.61+0.21 1.70+0.30 6.68+0.37 6.62+0.20 5.93+0.23
TFAA/TAA 33.41+0.02 33.07+0.02 32.09+0.03 8.24+0.01 7.16+0.01 6.07+0.01

P RBLTEER,

28 TFAA/TAAEE/T R R IR 5 U P BRI (M LA, TEAA/TAAZIR R

Notes:

PR AR GRS, $U{H meantSER R : TAARRALI B EHM, TFAAR RS URE IR, TEAARZREU TS

ARG B AR LA

stands for essential amino acids, ~ stands for flavor amino acids, the value is expressed by ¥ +SE; TAA represents total free amino acids, TFAA

represents total flavor amino acids, TEAA represents total essential amino acids, TFAA/TAA represents the ratio of total flavor amino acids to total free
amino acids, and TEAA/TAA represents the ratio of total essential amino acids to total free amino acids

[ 7K 72 5 22 3275 sponsored by China Society of Fisheries
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43 1M (3.36+0.11) g/100 g F1 (1.20+£0.09) g/100 g,
H ZD A8 E T SM 41 (P<0.05). 454l H
JFBE IR TAA & H7E 3.94~6.87 /100 g, AS[A] £ [H]
2R ANEFE (P>0.05), {H DY 4% ZD 0 H &
JF IR R TAA & kT SM#H, H ZD AHX
HEOAER S R, N (6.87£0.40) g/100 g;
B SIS CE LA TAA & H7E 9.73~12.42 ¢/
100 g (P>0.05), DY & ZD % TAA & #¥9ET SM
4, ZD 4 TAA Fifm, M (12.42+0.11) g/100 g
(# 5.
3SR A AR S A AR
PR 1 2 B 38 0 1 35 24 5 (P>0.05), {H ZD A IH4
HIR . AR, ER . AR, ANEAR .
IR . MR . 902 B b LR DL B R A&
AWM. WEAR . FaERR. 22/ . H 2R XK
FIEMR A R I o 3 S0 4L B L
WAL, ZDHAMKAR S ZERES T SMA
(P<0.05), HopzHm &l #E25R (P>0.05),
3SR, L AR Y XUk 2 R
M2 (TFAA) 7 & 7 5 U 25 2 52 8 v o5 Lk (TFAA/
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FHEM T e (TFAA/TAA) N 6.07%~8.24%, DY
HNLA R TFAA i 5E , M (6.68+0.37) g/100 g,

8 .
o DY
mZD
6 u SM
)
=
S =
524
< QO
i ©
Qi 5 | ’{_‘ I
0 L L
1 2
ENEINEEd 2L B S
different types of amino acids
(a)

A& H Z A 22 %A & (P>0.05)(14 1-b). 3 4~5E
LSE2iR VG %ﬂ?ﬂ?ﬁﬂ% B’Jﬂﬂﬂ%ﬁﬁ@&ﬁiﬁﬂﬂm
19 KR 22 LR 5 VIR ILTR (TEAA) &=,
JULIA 21 2 \m?ﬂ?ﬂﬁﬂﬁéﬂ A, 3SR A
JF i 1 o 5 S R I o7 T 2 S SR 1R L 19 (TEAA/
TAA) N 38.00%~43.18%, SM £H T Ji g (1) 6 T
FEMR S & iy, H ZD 2R 0 R zﬁﬁt
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1) 06 5 R BRI 7 A Ui 2 2 kR L 161 (TEAA/TAA)
} 53.30%~60.99%, SM ZH LA (1) 00 75 B IETR 7
ditbie R, 5 DY 410 2% 5 (P>0.05), @5
ZD HAFAE 25 5 (P<0.05)(K 1-b)

2.4 RFEIKFEKFEIIE BIEHERAIAERR
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3 S22 AU T TR R B L PR 38
26 FHAB IR, FEH 8 Fh i FAG IR (SFA).
6 PP BN FI G TR (MUFA) & 12 Fh 22 A g
TR (PUFA) 28, U7 B AT IRARZHZh 3 Fhfii
05 R o R B RR i L B A3 iR 31.20%~
40.32%., 25.38%~ 34.26%. 32.88%~ 43.42%, #bl
FE NN AL 3 TG TR o5 SR8 7 R & 1 Y
e A5 3 500 0 26.21%~ 29.92% . 18.50%~ 24.48% Fil
49.31%~ 53.43%, i, FFIEARA LU & i
() B 105 R AL 45 C16:00H5 il Jh iR ) F1 C18:1(TH R ) ;
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Bl 1 FEISER AR S BB RAAL A SRR R
(a) R B AR R S, ) ARANNEENRMEER S E: 1. TAA, 2. TFAA, 3. TEAA; [

Fig.1 Amino acids composition of hepatopancreas and muscle in different groups

(a) the amino acid content of the hepatopancreas of S. paramamosain in different groups, (b) the amino acid content of the muscle of S. paramamosain in

different groups; 1. TAA, 2. TFAA, 3. TEAA; the same below
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Fo6 TRISEWABNEERRREAAEHREKRSESE (n=3)
Tab. 6 Fatty acids composition and content of hepatopancreas and muscle of S. paramamosain. in different groups
JFF It e I T PR /% LA T PR 5 /%
fatty acid content in hepatopancreas fatty acid content in muscle

fftﬁt&b ffd DY ZD SM DY ZD SM
C12:0 0.07+0.00 0.053+0.012 0.06+0.02 0.05+0.01 0.06+0.02 0.04+0.01
C14:0 3.25+0.35 1.10+0.20 2.90+0.05 0.96+0.08 1.16+0.25 1.19+0.11
Cl4:1 0.33+0.05 0.21+0.02 0.30+0.09 0.08+0.01 0.36+0.05 0.27+0.05
C15:0 0.78+0.06™ 0.57+0.09" 3.07+1.26 0.41£0.05 0.34+0.03 1.28+0.27
C16:0 20.67+1.08 19.29+1.91 24.55+0.59 15.36+0.47 15.42+1.25 16.61+0.89
Cl6:1 8.49+0.62 2.89+0.67 7.00£1.44 4.22+0.36 1.58+0.11 4.64+0.74
C17:0 0.90+0.11 1.13+0.07 2.08+0.51 0.93+0.03 1.06+0.07 1.92+0.34
Cl17:1 0.97+0.05 0.60+0.12 1.15+0.27 0.75+0.04 0.46+0.04 1.3240.33
C18:0 6.46+0.70 7.90+0.47 6.68+0.56 8.35+0.22 9.72+0.10 8.50+0.32
C18:1 21.71x0.71 19.92+3.40 11.70+2.02 17.9+1.23" 15.32+0.85% 11.21£0.80°
C18:2 1.08+0.11° 13.09+0.65" 3.41£1.08" 1.05+0.13 11.70+0.24° 2.64+0.29"
C18:3n6 0.24+0.02 0.32+0.03 0.40+0.06 0.12+0.00 0.19+0.02 0.25+0.04
C18:3n3 0.65+0.05 1.15+0.24 1.93+0.64 0.44+0.02° 0.81+0.09™ 1.55+0.33*
Cl18:4 0.39+0.05 0.28+0.07 0.50+0.15 0.16+0.00 0.18+0.02 0.25+0.06
C20:0 0.35+0.01 0.52+0.04 0.56+0.03 0.11+0.01 0.09+0.01 0.17+0.02
C20:1 2.49+0.08" 1.34+0.27° 6.12+1.19° 1.27+0.10% 0.68+0.06 2.06+0.12"
C20:2 0.69+0.07 1.28+0.02 1.05+0.13 0.71£0.02 1.13+£0.08 0.98+0.09
C20:3 0.12+0.01° 0.160.02" 0.48+0.12* 0.08+0.02" 0.14+0.00" 0.24+0.04"
C20:4 3.84+0.95 7.80+3.20 5.56+0.24 5.78+0.50 5.60+0.62 7.74+0.72
C20:5 7.80+0.70 8.50+1.48 8.16=1.19 17.90+1.51 16.72+1.15 20.52+1.29
C22:0 0.26+0.01 0.65+0.07 0.41+0.06 0.05+0.01 0.22+0.01 0.224+0.08
C22:1 0.27+0.06 0.42+0.11 0.54+0.07 0.25+0.03 0.09+0.01 0.24+0.05
C22:3 1.18+0.10 0.92+0.29 1.87+0.25 0.66+0.05 0.32+0.04 0.90+0.13
C22:4 0.98+0.10 0.63+0.14 1.244+0.07 0.75+0.04" 0.62+0.04° 1.12+0.16"
C22:5 1.78+0.10 1.44+0.24 1.63+£0.31 1.41+0.02 1.63+£0.23 2.224+0.54
C22:6 14.27+0.60 7.85+0.34 6.65+2.19 20.25+0.14 14.39+0.68 11.93+1.68
TSFA 32.7340.63 31.20+1.53 40.32+2.22 26.21+1.88 28.08+5.02 29.92+1.07
TMUFA 34.26+0.89 25.3840.97 26.80+4.02 24.48+1.71 18.50+0.33 19.74+1.70
TPUFA 33.01+1.46 43.42+0.69 32.88+4.58 49.31+2.49 53.43+4.92 50.34+1.28
TUFA 67.27+0.63 68.80+1.53 59.68+2.22 73.79+1.88 71.93+5.02 70.08+1.07

iE: TSFA. BAAFIENIER, TMUFA. SEAWRARNIER, TPUFA. B2 ANMAFIRNIER, TUFA. BRI
Notes: TSFA. total saturated fatty acids, TMUFA. total monounsaturated fatty acids, TPUFA. total polyunsaturated fatty acids, TUFA total unsaturated

fatty acids

MER). CIS:1GHER). C20:5(EPA) fil C22:6(DHA)
(#6),

A S B 2H ) OF 2 N R R A 2 A
% . & FER, Jol EPA fI DHA &, H
7 19 B 0 2rp SRR T R o Y LB 43 S R
7.80%~8.50% . 6.65%~14.27%(1¥] 2-a), TEALALZ
v (SR D R R A LB 3 SR 16.72%~20.52%
11.93%~20.25%(14] 2-b). MFIREARZAZIH, SM 24
OB C203 5B E S T DY 4. C15:0 Al
C20:1 & W EE T ZD 4L, ZD 4l 75 £ 1
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C18:2 & % F DY 41, JfH ZD 4Pl i
) EPA & e Rr, N 8.50%+1.48%, DY ZHH17¢
FHEE ) DHA & 8H0m, N 14.27%+0.60% (€ 2-a);
LR ZUh, DY HIEER C18:1 SR E &
T SM4, ZD HM/CHFER C182 SRR H ST
DY #41, SM AL/ BN C18:3n3 Fil C20:3 % &
W EE T DY A, SMA o HE &M C20:1 A
CR2:A4 G EERT ZDA, SM 47T 5 (1)
EPA &8, M 20.52%+1.29%, DY ZH#LL7X

(%) DHA &, 4 20.25%+0.14% (8] 2-b).
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Fig.2 Fatty acids composition of hepatopancreas and muscle in different groups

(a) the fatty acid composition of the hepatopancreas of S. paramamosain in different groups, (b) the fatty acid composition of the muscle of
S. paramamosain in different groups; 1. TSFA, 2. TMUFA, 3. TPUFA, 4. TUFA

25 ETREMRMEHER S EMREKFEK
FIEMNEFEERD S

FIT AT S22 B 3 N7 iR REAR AL T B
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TEREA Y A IX B4 I ., o LA & 3R PCA 153
A3 5 BB 2 L R PCA 1540 s —3k, £ %
RN TR PCA 1550 B 3 MR I AR I,
WL Z R PCA 157 Kb, ZD 415 SM 4 43l
L F PCLIZEL PN, PAREARX 2B, ZD
45 SM AT BEAENN DL RA NS &= LB
SRR, AR ANLA IR IR PCA 150K
ZD 5 SM 435I F PC2 Y R HM, ZD 4
55 SM 248 1 A n B FH R 43 04 g I e 4
W S RERK, FEMRIETR PCA 150K b
DY 45 ZD 435l F PC2 ) R Wi, DY 5
ZD 80 S IR B D R A R e L S
FERERE K, WUA G 05 R PCA 157> b DY 4 5
ZD 5y 56 T PCL S B 24 Wi, DY 5
ZD L e LA A BE B FR 4 A 7 i Lk e A
JERK (K 3),

2.6 ETEFENCFIEERMN S T IQFEHER
SEMEBIKFEKFEMNETERLSH

AN ) AR T 10 e T R R R N 22 AN LA
IR i RIS ok, U BB IR A
ER R LT AR R BEAR, HIOERRR
B2 (4] 4-a); UCH BN AP S B i m iAW
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G R R, ZD F1 DY 41377 B I A
) 1 24 R R e 2 PR & i T SM 4, ZD MDY 4
LT B WL R s T SM 4L (] 4-b),
L A e i A 2 v B A v B 22 N T A
PR C22:6 HKJE C20:5(18 4-¢); LN &&=
e R Y 2 AN RIS B R 2 €205, HJE C22:6,
i DY 20 f v DHA & & i T Hfth 2 40, SM
LA EPA i T A 2 41 (1A 4-d).

3 i
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Ehfl B K BN T A SRR, BRTR] T
Tk, BRI A SR . AR M5
KA, ELASTR) b DX R Bk o i B 7 22 S e
B B AR TR [ R B S R T
HHIX 2 —, =AM X IR, # R koK
% HL 5 DR Bk R R A FR R 4 o, [ e 2
B R 5 A SR AL ) 1 BB 7 YT v i i X2 1Y
B TR R IR X, A #id 90% By BT LA
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S T BCHCT — AN KRB D 5 174 B A
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Fig.3 PCA scores of amino and fatty acids in the muscle and hepatopancreas of different groups

(a) the amino acid PCA score of the hepatopancreas of S. paramamosain in different groups, (b) the amino acid PCA score of S. paramamosain muscle
of the different groups, (c) the fatty acid PCA score of the hepatopancreas of S. paramamosain in different groups, (d) the fatty acid PCA score of the
muscle of S. paramamosain in different groups; DY-HAA, ZD-HAA, SM-HAA indicate the hepatopancreas amino acids scores of DY, ZD and SM
groups, respectively; DY-MAA, ZD-MAA, SM-MAA indicate muscle amino acids scores of DY, ZD and SM groups, respectively; DY-HFA, ZD-HFA,
SM-HFA mean the hepatopancreas fatty acids scores of DY, ZD and SM groups, respectively; DY-MFA, ZD-MFA, SM-MFA mean muscle fatty acids
scores of DY, ZD and SM groups, respectively
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Fig. 4 Heat map of essential amino acids and fatty acids in the muscle and hepatopancreas in different groups

(a) the amino acid heat map of the hepatopancreas of S. paramamosain in different groups, (b) the amino acid heat map of the muscle of S. paramamo-
sain in different groups, (c) the fatty acid heat map of the hepatopancreas of S. paramamosain in different groups, (d) the fatty acid heat map of S. para-
mamosain muscle in different groups; DY-1, DY-2, DY-3 represent three samples of DY group; SM-1, SM-2, SM-3 represent three samples of SM
group; ZD-1, ZD-2, ZD-3 represents three samples of the ZD group
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Comparative analysis of growth and nutritional components of
Scylla paramamosain cultured in saline-alkali water and marine water

FANG Wei', LIULei", CHANG Wen”’  LIU Zhiguo’>, YANG Jianxin’, LIU Xiao ',
MU Changkao ', WANG Chunlin '

(1. School of Marine Sciences, Ningbo University, Ningbo 315832, China;
2. Dongying Marine Development and Fisheries Research Academy, Dongying 257091, China)

Abstract: To explore the differences of growth and nutrient composition for Scylla paramamosain under different
water conditions, Aleken classification method was used to classify the aquaculture water of the Yellow River
Delta group (DY), saline-alkali group (ZD) and Sanmen group based on the ion composition; The #-test method
was used to compare the growth of S. paramamosain in 3 groups by measuring the morphological indicators and
calculating the condition factor. The amino and fatty acid content of hepatopancreas and muscle were measured,
and principal component analysis and cluster analysis were used to analyze the amino acid and fatty acid composi-
tion of each group of S. paramamosain. The results showed that the fatness of the 90-day-old crabs in 3 groups was
between 0.54 and 0.89, ZD and DY groups were significantly higher than the SM group, while the 140-day-old
crabs had no significant difference in the fatness between 3 groups. 20 kinds of amino acids and 26 kinds of fatty
acids were detected. The total amino acid contents (TAA) of the hepatopancreas and muscle of 3 groups of crabs
were 3.94-6.87 and 9.73-12.42 g/100 g, respectively, and the SM group was the highest. The ratio of total unsatur-
ated fatty acid content of hepatopancreas and muscle of S. paramamosain to total fatty acid content (TUFA/TFA)
was 59.68%-68.80% and 70.08%-73.79%, respectively. Among others, the content of C20:5n-3 (EPA) in hepato-
pancreas of the ZD group was the highest in each group; the results of principal component analysis and cluster
analysis respectively showed that the ZD group is distinct from other groups in amino and fatty acids content, but
not significantly, while the cluster analysis results of the amino and fatty acid contents were similar in each group.
This study showed that compared with normal seawater, the growth rate, plumpness, amino and fatty acids con-
tents of S. paramamosain in saline-alkali aquaculture were not much different, and some indicators were dominant.
To ensure the growth rate and aquaculture production, appropriate supplementation of Mg*” and K in the breeding
process can be used in saline-alkali water aquaculture of S. paramamosain. This study provides a reference for the

breeding and the cultivation of S. paramamosain in saline-alkali water aquaculture.
Key words: Scylla paramamosain; alkali-saline water; growth; amino acids; fatty acids
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