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E: N THIUAIR SIS WA T (Acipenser sinensis) WL FRUAMIFEM , SRFAIERNE 55 L
SO M. IR O BN KR MRRIE AT B s, S K AR K FRH T SRS L P LR D7 . KRR R, UK
53 FIER KNG RR A AT T R SE . S5 RFRW] . MK IR h AR L rh LR B B3 B W s TR
IKFEFAE (P<0.05); MFNAR T B &G 18 Fhad i, SF AR S &40 5 S 49.06% 1
49.18% , WEAA/WNEAA HCAE 510 96. 32% 1 96. T7% 5 RIK FE5 T ARET 1Y i TR A it AR AIE BTG . 20
ARG B R AN 2 AN AR TR & 38 W3 & TR SR (P<0.05) . WFSEERM, 8. KT P
A A NN & BB SR, RFREA R T HE A BRI R, MR/K IR 5 42 i 8 i e

HITLAR,

A AL AR T IR IR R B TSR AR B A A T Rk

KPR DA EEKTRA; WOKTRAE; LAY

HESES. S963 XERFRERS . A

htefi (Acipenser sinensis ) i ERA B — R
REGEPEYIFH, W5 hn Tl 2 i cE s a2 8
WA RS <Rt (AR, EAKIES)
WS, rhARE I A IR B MR
W2 U B AR R A A AR
J& T b — G SR P A S, R PR
RSB A B [RGB L0 % 5
HEBTET IR E RO E, MRS i 2 O
B, BFHJG SR S A AR s AR AR
T IS [ 249 7 423504 0 s A 90% . BRIk, 4k
B3 B PR DR PR T A R DS IR AL vh B 28 IR T
R HIA

e e N TEFRRRME, KIPFRFEER
KRG 4 rr AR B P AN A /DN | S L 181
fiC. BFE TR E i # e , ThAREEK SR
FEXTIR S A Y et B O E D, AR
B, R e e 0 28 A A M RE S LA A o A S B A
ST, B R BT A MRS S
A BTE PE  ARFRMERR AR L, Sl LA
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B3I IR A PR SR A, AR T TR
tife, festh s sk,

1 MR5AE

1.1 #HFmRE

HhARE IR K IR O = N SR, SR AE KR A
22 C+2 °C, WEEHN (8.58+0.50 ) mg/L, A
A (0.16 £0.38) mg/L, W A5+ A (0.05 +
0.03) mg/L, pH 4 8.30+0. 48, ¥E/KFFE L NE
Pt FRAE, FRAE/KIE N 25 C 1 C, HMEN
(7.82£0.52) mg/L, ZAHN (0.19+0.27) mg/L,
WHSER R 4 (0.04+0.02) mg/L, pH K 8.10+
0.39, LT IRFARRSZ B MAAAFIRE], RAKFEFE
RET AR 7 B, P AKR (112.29+
14.52) em, F¥RFER (7.95£2.71) kg;
KRG AR R R 5 B, P ekl

(110.91+14.16) cm, FHKRFE K (6.91+3.13)
kg (R 1), MKIFFHFANRIK SR AL B R
RRIRAE] 8 SE AL AR O F BT =40%;
MU =12%; K5 <18%) ., WiZHiRI ) iiiRAs
—, FRAEI A AR R 3 K (7. 00, 13: 00,
19: 00), RHERB RGN, W ERIEHEETT
RVEEE, B T TSGR (4 CHE) .
FEUE K FRFE AR 7K S5 S8 B A A 5 38 e B
(FEET HRMEZ X)) WEABEILA 20 ¢, B
FE S5 25 R WLT] B 0 i 5 A A o, BUILIA ZH 2R

Tor#r, BRAESRMmAT {fH JXFSTPRP-48
R4 H SRS PR X, BOE AR 70 Hz, fFE
BFE] 10 min, 6l RIS E RN, B A
mn BB e ol TR S mL B0,
HARSEY RGN 3, BRI, AR,
B TR A A e L il | AT

&1 HEASHRAE

Tab.1 Specifications of fish samples for testing

AT FEAE R FH 4K /em AR/ em SEEIAR TR kg
breeding methods sample size average overall length average body length average body weight
7K seawater 5 110.91+14. 16 90. 19+10. 65 6.91£3.13
WRIK freshwater 7 112.29+14.52 92.14£12.72 7.95+2.71

T AR IEN, RREBEA TS E

Note: Due to the small size of the individual ,

T,

1.2 Ak

121 AAomie 780K FR K 37 58 1) H
AR AR LR A T BEA A A BT i), 95l 20 ¢
HEEbR, EEAQSE K MR AR R BT, AWF
FEIETEE R B L2, R GB 5009. 4—2016
FUE T I e WL A FEAS 1Y K 4 & ;R GB
5009. 6—2016 K J7 20 5 WL A AF A 1 KL IR 7 2
5 RS GB 5009. 5—2016 HiaE J7 Bl sE LA AR A
HOHBE Ao i, I AR & R DB |
Iy (%) For,

1.2.2 #&Amale iR, |l
FEERAFR RIS T 50 mL MUK IS . BEIS, 1]
BHEA20 mL 1 1 ERRVE W, HEE KK
THAG T EEEE T, 78 110 °C &4 F Kb
i, FREERFRISEAE R 22 h, AKRSERUE, HUH K A#
EIFFHRAEZR, ZERKKBR/D O R
25 mL @A T, IR E AN, BT Ok, ME
100 pL KM, BHIEA 15 mL (ELEF,
e OEEARS TS, 7860 C &M AT T

the gender identification was not carried out, et sequentia.

HRAbE, HEBRTEEE, X—dBRATE
2h, TEALBRERG, HHZEBKETER,
RAARBLER 0.5 mL, MRS, &5,
PR IRS B RE FE 5 0. 45 wm A HLUE B g, LU
B PRAE ot S 2 FNVIE B SR TR 83 L5 A
JOF (AR St A T B 2 I A0 AT

1.2.3 fekmal g R, Eekiha
FEamAE A 100 mL iYL T, FEE A 2 mL 1Y
95% . BER 4 mL ZK18K, ARG, BE, WE
H N 10 mL W EEN 8.3 mol/L AUERRRA W, JF1H
UWIRAT, BEEA R Y LA BT 80 °C /KA
VEATK AR, FREERFRIN 40 min, fE/KfRSREH, 4
B 10 min F5 480 F (O, R AL FFE 5 45 BE (0 B0RE
T LT, KRG, BUR e
IFEH ARBR I EAIRE , K5, mKMERHE
fnHRIIA 10 mL 1 95% 2B, I TR G, FIH
100 mL [ 2, Bt 5 A i kIR A S R T4, R
PEH 3 WK, IR TR R BOR A 1 & 100 mL 1
o0 %10 I 1 =R 9 o i RN R i Wl 9 i g
B, Var B IFRIUIR I Ay o #E3RAS 1 B 17 B B
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Y, A 4 mL 19 2% S AL BRI, JTAE
45 C KIS AT KB AR, 7L 20 min, UL
i, FHIIA 4 mL 14% /) =5 AL R, TR AR
1E 45 C KB A IE 20 min, KIS RS,
FFE AR EE R, EE0ETIA 3 mL IEC
Be, #HT 2 min WREG 20, Bl B DARRRE L O
2. EERUE, WEZEER, 0. 45 pmiE
P T uE, DARRORRE S BN . Bde, RAR
FHETEASOT 1 U8 5 AR S A A S BT

1.3 #IEAE

TR0 4 1 R S 4 {E « bR M 22 (mean =
S.D.) s, HJHSPSS 26. 0 Fl Excel 2019 #f4:%f
R AT, SRAILSIAEAR T R 3 E 1T M
PSRBT A Z W] ) 22 5 00 Hr, T 22 55 R el
H Levene's test #:47, B EHMH/KF1%HR 0.05,

2 HBRE5SM

2.1 EXRWS5H

MR 2 W, K SR R AR S AR LI R
oy LIS AL A B & B8 1.23% . 1..07%
HI17.27%, TR 7K 37 58 A8 6533 B A4 AL 1A K
g3 R W FORLAR S 5 03] 0 0.35% . 1. 60%
H15.30% , MFPFRFERT rh AR LA A RLE B
iRy, MK IRAE T AR AR UL HoRLEE
SRR 53 % 8 2 .35 i TIROK FR s b AR 6] (P <
0.05) , HUIR & 15 MoK SR 4 h A5 00 i 25 1 22
5 (P>0.05),

F2 BAMBKKFERESTREINAERRSEE
Tab.2 Content of basic body components in muscle of sub

adult Acipenser sinensis cultured in seawater and

freshwater % Y T

I W5 bl =i R 5

group ash crude fat crude protein
HFIKFRHH seawater 1.23+0.20* 1.07x0.19* 17.27+0. 86
IRIKFEHE freshwater  0.35x0. 18>  1.60+1.28* 15.30+0. 60"

T FS AR RS RORA A BEER (P<0.05),
AR THEORAR TR EEER (P>0.05), T,

Note: The means with different letters within the same column are sig-
nificantly different in the groups at the 0. 05 probability level, and the
means with the same letter within the same column are not significant

differences, et sequentia.
2.2 RERARKEEE
V7K R 7K 75 58 v AR 6 iR LR R 2 &

18 Pt (% 3), Hrh, BT AR (EAA)
8 Ff, 435l Thr, Val. Met, Phe, Ile. Leu.
Lys, Trp; ¥ WTHFERIERR (HEAA) 2 FF. His F
Arg; E 7 B BT (NEAA) 8 Fli: Asp, Glu,
Ser, Gly, Ala, Tyr, Cys. Pro, 7K FliR /K 3% 54
AR AR ALY P 2 IR & LU SR o, i
IKFRFE ARG T AR B LIA Hh Lys & B s, 4
14 194.66, HIKX A Asp. Pro, Glu, Leu, Ala, Tfj
Cys SHRAK, J4409.10, HRKIRIH ARV A
AWLA H Glu 3% B, N 20 577.07, HKOH
Lys. Arg, Leu, Asp, Gly, i Trp & &Mk,
1257.55, MAh, 10 MEEERRAEHK S5IRKIRIEH
HEINLA R R & A R 2E R (P<0.05), ¢
b Asp. Glu, Ser, Arg, Ala, Tyr, Phe, Lys,
Pro, Trp, HAY 8 FhEFERRTE P Fh 77 5H B 22 [H] T
REMIES (P>0.05), HEKHMIRAKIRGE ARG
B WU P T AR R R R A L
(WEAA/WTAA) 43312 49. 06% Fil 49. 18% , 4L
BHR HA W H BEEIRA HLE (WEAA/WNEAA)
S 51h 96. 32% 1 96. 77% .,
xR3 BARERAFEDTESTREIASERARLRIE
Tab.3 Amino acid composition and content in muscle of
subadult Acipenser sinensis cultured in seawater

and freshwater

mg/ kg T

RIEFR amino acid

WEIK seawater

RIK freshwater

REBIR Asp
A Clu
225 FR Ser

AR His*”
HHEm Gly

MR Thr*

AR Arg™”
W Ala
ik & R Tyr
BEERR Cys

B R Val ™

HER Met *

ARINZER Phe*

FSERR e

SRR Leu ™

AR Lys®
&R Pro

EETR Trp *

13 523.39+2 476. 68°
10 647.59+2 761. 51°
4 021.95+663. 81°
2 816. 42+£696. 69*
6 894. 83+2 038. 78"
5439.44+1 012. 27°
8 759.57+1 308. 8*
10 400. 00+1 638. 67°
4 681.35+1 045. 06"
409. 10£92. 77*

6 466.29+1 216. 99°
2 879. 48+852. 89*
3 352.86+611. 66"
4 441.92+923. 25¢
10 555. 54+2 340. 33*
14 194. 66+3 135. 4*
12 447. 54+2 508. 63*
1 797. 18+298. 66*

7 531.25+3 088. 03"
20 577. 075 149. 66"
4 558.22+950. 87"
2 412. 02+604. 61°
6 971. 84=1 807. 64°
4 818.00+1 226. 17*
9 802.90+2 172. 09"
6 957.38+1 627.31"
2 603. 86+939. 90"
3 071. 90£568. 20"
5 775. 82+1 423. 62°
2 265. 13+809. 92°
4 839. 82+1 212. 45"
4 981.59+1 286. 66
9 226. 49+2 366. 50°
10 379. 192 608. 99"
5 346. 87+1 268. 30
1 257.55+169. 19"

Note: * means an essential amino acid;

amino acid.

2.3 FERIBARKEE
7K 53R KI5 58 A 650 AR LA 3

# # means a semi—essential
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16 Fffig 5 12 (3% 4), 4% 3 Fi il A0 g B B2
(SFA) | 5 M NI IR R (MUFA) H1 8 Fh £
ARG NI ER (PUFA) . RKFR 58 H LB LA h
TR ITIR & i . SAEAIRNIR &5 2 A
BERITIR & i 5 K IR T AR AT BEME S S (P<
0.05) . Pifh I i A6 A i A9 5 W5 R, C18:
In9¢ & &, C18: 2n6c IRZ, C22: 2 &ik
A, KRR AR ILPY b S e e B R TR
¥ €18 1n9¢,
x4 BKRERAKFEDESTREIABHRANEIE
Tab.4 Composition and content of fatty acids in the mus-
cle of subadult Acipenser sinensis cultured in sea-

water and freshwater %0 5

% & carbon series WEIK seawater RIK freshwater

C14:0 0.10£0. 07* 1. 00£0. 60"
C16:0 1. 62+0.31° 17. 43+3. 68"
Cl16:1 0. 13£0. 07° 1. 4620. 80"
C18:0 0. 84+0. 28" 8. 14+3.08"
C18:1n9¢ 2.000. 53° 31.09=5. 49"
C18:2n6¢ 1. 67+0. 38" 22. 86+4. 16
C18:3n3 0. 10£0. 05° 1.25+0.71"
€20:1 0. 10£0. 04* 1. 6620.51"
€20:2 0. 11x0. 03* 1.55+0. 50"
€20:3n6 0. 06+0. 03* 1.020. 50"
C22:1n9 0. 18+0. 10* 0.41x0.21°
€20:4n6 0.310. 18" 2.98+1. 54"
€22:2 0. 036+0. 00* 0. 12+0. 04"
€20:5n3 0. 15£0. 05° 1.29+0. 46"
241 0. 160. 09* 1.30+1. 16"
€22:6n3 0. 54£0. 19* 4.02+1. 85"
3 itig

3.1 E#Ea ot

I ETRVPT S LD AR 1 B 2R A &
DA, R B S o Y A i ) o
SR EFRE M AR AR LR R AR
BEEIRERAL, A IR AR X AR AR Y
PP EEAE Y ASLPY R 2 YR
WS RBP4, AR SR AR £
M DI M YA Gl HATAE 2R S, PR AR A
W0 R S NP S - 8 LA
PRI FE 00 IO TRDRME I, 76 SR Bt P i 30
WHARR, BERINARRD, MK IR 2
PR R, RS ShTRER, IRWIEFEZ . NIE, R
KRBV H G & B, TR 1 5T B
WK RIS . ARBEFE X He i K 3% 5 A
PRORFRIH PP AR R SEA B AT, TR FRIEAR

(R b At JIL PR K S FOHLER 11 BT 5% &2 530 1 1. 23%
M 17.27%, = TRKIRFER, KRG g hAe
SR AL TR A AR AR TR AR I A, X AT

BT R ML B & i, IR Sk
(25 7 2 35 1T 5% o L PR 3k — S5 9B ARAREY
MK IR 5 h ARG LIS DT & & 1.07%, 8T
WK IR AT W h AR B ( Crenopharyng-
odon idella) ™" | W (Aristichthys nobilis)">" 2% 7K
2 R T ARER LA IR 535 iR TR KRG
AR, X SRIIIE K FRAH AT REAE T rh AR R X
WHIBT (Kor) RIMl, AWFSERM], MERBEM 0
S nE] 18 F 36 i, HEPAEM ( Oreochroms
mossambeus) WL FFORLAR NG . AR 1B RUIK 73 1%
BRI T AW I i K 3R 5 h AR B
PR REL 1 R IR O 5 B 9 P kg, iR 07 2
AR IR K TR A BT REAR, s FHEP R R
W ETEEREE 15 P P AT B A KRR R m .
25 FEIRERY KSR E IR v] RE A A T AR
RN SRR, [ AR i 28 AR AR, X e
G343 A5 ] e AR K PR A i TR 37K T R RE
GRS A,

3.2 SEBESST

BAIEIR B L R 5 T R P TR 3R
e VR AR A SUR IS A AL A R Y
B, dRBEERES . Prafk, TR
LR A SRR . ARG, W, IRIK I
HRARE LA A SRR A B — B, (H R 7E i &k
25, UBRAMRMBEAR S R, X5 AN THM
S AIL PR U R B HE B I — 0, A AT
g /K SR AE AR LA E SR . B AR A T R LR 7
I E T IROK IR A (P<0.05) , TEMT R E
Tt R ) T I e T R R 1 A N4, AR
e, KRR K FRERBT B3 EAA/AA
SR HM 49.06% F11 49. 18% , EAA/NEAA 434
}96.32%F1 96. 77% , £FH FAO/WHO H AL
Hk R R R B BR AES (EAA/ZAA 2 40.00% |
EAA/NEAA>60. 00% ) , <] WFh 735 15X T A
SRS RE A, AR, ke
e £ S LA oh 2P AR A0 1Y) i, TR 25 L
PR ARBEFE P RR R AR SR A6 )L
PRI B R i A B UL o, Pk IR MR 1Y
GRS AR TR R T AR XA, R
FHEREE 25 5 AT RETE— e R LR UL PR 2 A B A 4
BURFAE
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3.3 BERAERRL ST S HR

BRI R E K AT EZA Y i, HE
TR ARG B R RN A0 0 i B R T B I R
W REHUA F BRIz —, WA KRS
AR ARBEFEH, WK 3R AR R
FAR IR o5 B 5 R 5L B 1Y 64. 01% , IR T IRIK 751
B ARE] (69.95%) , RUNRKFRFE H BT
FRRIIR & oA E . BRIDTRR 1Y ZH R 5 LA &b Jot
FETEE RGN FR D R 25 I AL
WL AT, K IR A AR B LA
T Z R RIIR IR & AR TIRK IR h Aeh, R
Vg 7K SR AR AR UL IR BT PG T IR K SR 3 rh AR 6
PIRN SR G () TR AR B LR AR I R, M R 7
PPl C14. 0, C16: 0, CI8: 0 I EZWS;, H
ALARE B ER 4 L C18: 1n9c FITF (5 L 19 % 5
C18: 2n6c 1 C22: 6n3 N Z2 A1 FIHE I R Hh i) &
BT . WK S H B A BT IR IR Y e
AR, DAY THRBCA e 2 B ARKER
B FRT R DY R, 2 5 I IR 2 15 R
R N eI B A IS N 08 T2 NI N [
IR SR A AR SRR TR RS TR A T IR
R TIROK IR AR | 3 s R 22 7 4 J5L A AT g
B ARt 1 A TE IR SRR OC . SE T AR SRR A
AR, R e 2R AL Lk —20
B UEAH DG R A RS P 5k FH A .

4 Zig

1) HPoKFRFAHARERILL, K FR5E h AR
WL R B By . R o M 8 R 5 e T, R
W AR AR, R IATRIE IR i R HE 7
Yy R 2R T5 1]

2) PIRRFRFEAR T A AR LA 1Y) 2 i 1 2H A
PIFFa R A B PEO AR, AR IR A
(0T R EE MR LI g, ELIRE K SR AR 10 2R TR
S LARDL T AR R ERA LS

3) WRFERM, WEKIRIEZRANE T A LAE
FEM o RBHARXH LS, AR I PR e %
FIPETHFRFE i B4R Bt TR, o et T
DA TR A BAP M I B A T BRIE SRR 5 5B
i

SEH .
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( Acipenser sinensis) cultured in freshwater and seawater
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Abstract; To investigate the effect of different rearing environment on the muscle nutritional composition of subad-
ult Chinese sturgeon (Acipenser sinensis) , we employed proximate nutritional composition analysis, amino acid de-
termination, and fatty acid profiling to compare the levels of crude fat, crude protein, ash, amino acids, and fatty
acids in muscle tissues of individuals reared respectively in seawater and freshwater. The crude protein content in
the seawater-reared group was significantly higher than that in the freshwater-reared group ( P<0.05). Both groups
contained 18 amino acids, with essential amino acids accounting for 49.06% and 49.18% of the total amino acid
content, and essential amino acid/non-essential amino acid ratios of 96.32% and 96.77% , respectively. The total
fatty acid content, as well as the levels of saturated fatty acids, monounsaturated fatty acids, and polyunsaturated
fatty acids, were significantly higher in the freshwater group than those in the seawater group (P<0.05). These re-
sults indicate that the muscle of subadult A. sinensis reared in both seawater and freshwater is rich in nutrients. Sea-
water rearing favors protein and amino acid accumulation, while freshwater rearing facilitates greater deposition of
fatty acids. These findings provide a scientific basis for optimizing aquaculture model and improving the nutritional
quality of A. sinensis.

Key words: subadult Acipenser sinensis ; marine aquaculture ; freshwater aquaculture ; muscle components



