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1.1 #MRSRIEREROETE

b3 2L FN P AL B AL 8 g BTG K Y 1 e
REW SR g Akt . it 2 R W) B R IR T P L
LB K 252 FRe K 7= i 6 75 Yty % 5 (1) 4%
WA Ry L A WO (LR 39% ~ 42% ,
@1.5 ~2.0 mm) ; M FE2H LW SR 5T PR PE 44 %
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R TR 2 DX AN R SR B A, A 456. 4 ~
585.4 g, 1 N 22 FE K P g s Yk B Y
[F] — A B R LA [ SR A X 75 T

R AL 5 = AT L A EILRE
BIEVER—AFRERE S, —20 CHRAAEH .
1.2 EFBIMNERZE

JLPAI I 5 48 B A 45 — M8 35 a3 (K 2 R
L R FIRL K 43 ) | A BE 1R RN R DT 2 5 — i
BIE T B E 8 FE i, 2 LR A 107 IR B
HME 3 ANFES B 3 AN EE

T ) s SR AR R T (105 £2) €K
1 B 5 SR FH EIL DG 0025 5 0 0l R P R IR A
P A R S AR K beik (550 C) .

IR 5 R FHER B /K fift 2 . B 105 ClEi
THRFES 50 mg, ] 6 mol/L fEL R T 110 T F
K% 22 h, 1k EAZE 50 mL, B 0. 5 mL ELS
T AR BCRE Ao 2 R R B 3l 4 B R
(BECKMAN® 121 MB, USA )l E kf 5 4 3L R 4
B A

JIEs o B 0 5 B A BB e 1 UL PR AE i, TR AL
USRI, B2 T, AR IR — A
Mk (1: 1 ARF L) S BUIE T /5, A1 0. 4 mol/L &4
AEBR — H R R AL 30 min, SR J5 HOK IR M4, ik
G3)2 e LIRS R A i vk A i 43 A, I 4% 1
FUA— LT RN TR A 410 & i . ARG A
PR BFE IR 180 T, L8 CT/min #)F MR ZE
240 CHZFIA 45 3B, JEFE B 7 IR IR
FF 230 T, 384l N, , i 35 mL/min,

1.3 EFFEMFE

4% FAO/WHO 1973 4 #1924 JE R 1T 41
PR AR 2R 40 B 2 1 o 9 2 SRR B =00 ol 4 A
TAKIHE LRI 47 (AAS) fb23F 4 (CS)
FHDh A AR TS B (EAAT)

_ aa _ aa
= A(rao/wHO) ' O T AA(Egg)
FAAL - JM 1004 1008 100C ~ ~ 100H
AE ~ BE ~ CE HE

A, aa FIRBAE N B IR & 5 (% ) ;AA(FAO/
WHO) #y FAO/WHO - 43 5 i A5 =X Ho ] b 24 3
PR &k (% ) ;AA(Egg) 48 8 A o [ Fh
IR T (%) ;n N E) LT D ILREGA, B,
C,- H NHALNE AL RIER S # (%,
dry) ;AE,BE,CE,---, HE 2 2= 8 8 1 Jit () b 75
BWHRR 5 (% ,dry) .
1.4 HESZITS5HH

R g8 T O YA + bR E 2 RO
(mean +SD) ;{# {f] SPSS 17. 0 K {4 Hr (b s7 A A
T K 5 X B AT 5007 5 S E YK P <0.05,

2 4k

2.1 —REFHS
I AR TR AR LA K 3 HLER R
R RRLIC 731 5 WL 3R 1o 308 2 R P4 2 AL
WIRIT & Jo i & 22 5% (P > 0. 05) 5 I 41 M 81
FURPHUIK 73 35 18 3 3 T AR 41 (P <0..05) , i
HUIR G & B &R T A4 (P <0.05) o

F1 ENMEFELMEIA—REFRS

Tab.1 Proximate composition in muscle of the pond and cage groups

mean + SD,n =8, % ,fresh weight

7K 43 moisture HL & crude protein AN crude fat LK 43 crude ash
H3fEZH pond group 77.35 +0.89 19.00 =1.50 2.70 £1.05 1.50 £0.26
W42 cage group 79.45 1.84 16.88 £1.42 3.42+1.30" 1.16 +0.12*

e FREFBE(P<0.05), F#EMHE,

Notes: * means in the same row are significant difference at P <0.05. And it is the same in the following tables.

2.2 SEBAMKREFmRITMN

RARERE AR MIERN AR SR GE AL W) S UL Y
FEERWA IR 2, FL M 17 Fhdg D22 HE R
(Trp AR A A A I ), (45 7 Fhabifs 2 I 1R
(EAA,Thr Val Met Phe Ile .Leu F1 Lys) ,2 fji2f
WG AR (HEAA His il Arg) 1 8 FiIE LT 2
Hliz (NEAA, Asp . Glu, Ser ,Gly, Ala, Tyr, Cys 0
Pro) . Z5R /R, WE4] Ser & i W E LT WA

H(P<0.05), HA 16 Fha B R & i 2 R A B %
(P>0.05), HEINIAAER S H(XTAA), %
i AAEMR G ( ZEAA) AR AR B (2
NEAA) ,EAA/TAA Fll EAA/NEAA 2R AL
FH(P>0.05), MAEL P fif bRk 2 502 ( TDAA)
R R TWIEA (P <0.05) , MIEZH A A
AR 17 PSR AR S Glu & 25 m , 70
£ 10.66% A1 11.65% ,H. K #)5E Lys, Asp, Leu #ll
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Arg; Cys 5 HH b, 43 H1JE0. 55% F1 0. 46% B BE IR VbR R U 420 H A 1 Jo A 2 R TR
RN KR 2 PROBEER SRR BT F A, IR 20 SO L b 0 2L R R A 4R
SO TP AR W AUS , 5 FAO/WHO #i Wiy AAS CS Ml EAAL(£ 3) .

x2 MIEFMMAFELVEGN AN IERAK
Tab.2 Amino acid contents in muscle of the pond and cage groups
mean +SD,n =3, % ,dry weight

B byl PR 2 AR LA PR
amino acids pond group cage group amino acids pond group cage group
aspartic acid( Asp) 5.91 +£0.04 6.74 +£0.34 Leucine( Leu) 5.01 £0.56 5.46 £0.15
glutamic acid( Glu) 10.7 £0.67 11.6 £0.34 Phenylalanine ( Phe) 2.12 +0.67 2.92 +0.08
Glycine( Gly) 3.31%0.46 3.03 £0.04 Lysine(Lys) 6.25 £0.60 6.76 £0. 54
Alanine( Ala) 3.71 £0.22 4.10 £0.06 Histidine ( His) 2.48 £0.42 2.62 +0.07
Proline ( Pro) 2.77 £0.42 2.44 £0.05 Arginine ( Arg) 4.22 £0.65 4.34 £0.08
Cysteine( Cys) 0.55x0.10 0.46 £0.03 > TAA 62.2+2.23 66.6 £0.63
Tyrosine ( Tyr) 2.28 £0.20 2.59 0. 14 Y EAA 23.9£0.92 25.8+0.33
Threonine ( Thr) 2.80 £0.19 3.06 £0.21 Y HEAA 6.70 £0.86 6.96 £0. 14
Serine( Ser) 2.47 0. 14 2.84+0.04* > NEAA 31.7+1.50 33.8 +0.31
Valine( Val) 3.19£0.70 2.88 £0.90 > DAA 23.6 £0.65 25.5+0.17"
Methionine ( Met) 1.87+0.38 1.72 £0.41 EAA/TAA 0.38 0.39
Isoleucine(Ile) 2.66 +0.40 2.98 +0.47 EAA/NEAA 0.76 0.76

H: X TAA FoRE LR B A; X EAA R U Z R S X HEAA R 2P0 2 FE IR B X NEAA SR E 0 2 ZE IR Bl X DAA
R EEOR LR S

Notes: Y, TAA is total amino acids; Y EAA is total essential amino acids; > HEAA is total half-essential amino acids; Y NEAA is total non-
essential amino acids; Y, DAA is total delicious amino acids.

®3 HEMNEFEEEINASERS, LEZSROFIEREY
Tab.3 Comparative analysis of AAS,CS and EAAI between the pond and cage groups
mg/g,on protein basis

RAER/
amino acids I M2 HyEL W2 HyEL REE
pond group cage group pond group cage group pond group cage group

Thr 42 41 1.06 1.03 0.94 0.92
Val 48 38 0.96 0.77 0.89 0.72
Met + Cys 36 29 1.04 0.84 0.77 0.63
Phe + Tyr 67 74 1.12 1.24 0.78 0.87
Ile 40 40 1.01 1.01 0.82 0.83
Leu 76 74 1.09 1.06 1.15 1.12
Lys 95 91 1.73 1.67 1.44 1.39

EAAI 82.4 77.8

1 : AAS FIORFEEMR ) ; CS R #) ; EAAL IR b5 AL MR8 5L
Notes; AAS is amino acid scores; CS is chemical scores; EAAI is essential amino acids index.

AAS ZER IR AT AR AE Lys 5 R Tle; ARG CS, I 2E R0 190 46 2 1Y) 575 — B 4 2
L 2 Phe + Tyr, & fikJ2 He I Val, M4l ZERRARIE Met + Cys, 1726 — FR# P 2 AL 1R 70 i1 &
CS,#fs2 Lys i, YO Leus Wk ZH P Mk Phe +Tyr #l Val,
Met + Cys, H. YK & Phe + Tyr; AR P ik 2.3 RERTERZAM
Met + Cys, H.yCly Val, ITIAR G AAS, 1t 5 2H 1 TBIE RN AR 5 AR W 3 JUL PR T 05 TR 2 A S
P0G 2H Y 58— o R R BRI AR 2 i) Val A IER 4, BR C12:0 F1 C20: 1n-11 PRRIEITR
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DOBIELAREIN H b, o 24 Bl U5 w1 4R I
I B B BOR 22 5+ B C16:0,C16: 1n-T
Cl18:0 Fi1 C22: 6n-3( DHA )4 Ffig iz, H 4y 20 F
JRIDITR & 8 22 5 3 (P < 0. 05) sl 2 3% (P <

0.01), Mgl X SFA f1Y PUFA & &EEFANEE
(P>0.05) 4352 30. 86% #1 33. 89% ,18. 03% Fl
21.84% ;4] X MUFA 56 (47.44% ) =T
W44 (39.89% ) ( P <0.05),

R4 tIETN R FE TR ERL M3 AL P S A R 4E AR

Tab.4 Fatty acid composition in muscle of the pond and cage groups

mean + SD,n =3, % , total fatty acid methyl esters

e e L 4L e i e A4
fatty acids pond group cage group fatty acids pond group cage group
Cl12:0 0.04 +£0.00 ND C20:2n-6 0.53 £0.01 1.88 £0.20
C14:0 2.50 0. 16 5.06 £0.54 C20:3n-6 0.08 £0.00 0.39 +0.03 ™
Cl4:1 0.092 +0.05 0.74 +£0.11 ™ C20:4n-6( AA) 0.27 £0.00 1.23 £0.13 ™
C15:0 0.26 +0.01 0.72+£0.06 ™ C20:5n-3 (EPA) 2.27+0.24 4.39 +0.46 ™
C16:0 25.49 +0.63 24.54 +1.18 C22:1n-11 0.13 +0.00 0.26 +0.04 "
Cl6:1n-7 7.36 £0.71 8.62 +0.39 C22:1n-9 0.09 +£0.00 0.29 +0.01 ™
C17:0 0.33 +£0.02 0.74 +£0.09 " C21:5n-3 0.14 +0.00 1.43 £0.20 ™
C18:0 1.81 £0.41 2.28+0.20 C22:5n-3 1.08 £0.07 1.94 £0.23"
C18:1n9 37.0+0.38 24.7+1.43™ C22:6n-3( DHA) 4.88+1.16 6.50 £0.71
C18:1n-7 1.20 £0.10 4.33 £0.39™ > SFA 30.9+0.58 33.7+1.46
C18:2n-6(LA) 8.09 +0.12 0.24 +£0.02™ > MUFA 47.4 +1.24 39.9+1.19"
C18:3n-6 0.37+0.01 0.32+0.01 ™ > PUFA 18.0+0.11 21.8+2.12
C19:0 0.21 £0.00 0.32+0.04" n-3PUFAs 8.74 +£0.07 17.8 £1.74"
C18:3n-3( ALA) 0.92 +£0.02 2.76 £0.13 ™ n-6PUFAs 9.29 +0.05 4.06 +0.39 ™
C18:4n-3 0.33 +£0.02 0.76 £0.04 ™ n-3/n-6 0.94 +0.00 4.38 +0.12™
C20:1n-11 0.19 £0.00 ND EPA + DHA 6.33 £0.05 10.9£1.17"
C20:1n9 1.53 £0.01 0.97 £0.09 ™ EPA + DHA/n-6 0.68 +£0.00 2.68 £0.11™

HE:ND 7 K 15 SFA 2R LRI MUFA 27 SR RS8R s PUFA 421 % Rt R 2.
Notes:ND is no detected; SFA is saturated fatty acids; MUFA is monounsaturated fatty acids; PUFA is polyunsaturated fatty acids.

i34 H EPA fil DHA & &0 0 f1 g 25T
R4 (P <0.05) ; (EPA + DHA)/n-6PUFAs
BEMTMAH (P <0.01), J5# ZHi# 1 3.9
o W4l Y n-6PUFAs & & W 2 5 T W 47 4
(P<0.01),1M Y n-3PUFAs %5 54 2, ith 3 41 i
FITRAEH (P <0.01) ; MF§ 4 X n-3PUFAs/
Y n-6PUFAS{H & JH 4L 1) 4. 6 5, 22 5 B &
(P<0.01),

3 e
3.1 —mEFRMS

A5 IR SR E S e T
A MR TS LA LR G A
IR L IIL P 8 11 4 4 5 R 25 BT 5 v B R
300 g (1) LWL PR LB 1 7 AR AL AR T A ST
s E R S LR B S . SRS AR L
HessE s, AN E A& e T rhie
7 (Acipenser sinensis,16.88% )" ik & ( Huso

dauricus, 18. 25% )" 1 &k B W7 3 ( Acipenser
guldenstadti 15. 00% )™ A% FJiti S 87 ( Acipenser
schrencki, 20. 23% , 19. 60% )" 74 =z # ( H.
dauricus 9 X A. schrencki & ,19.46% )" Filh 67
(Acipenser schrenckii ,21.39% )" ; W46 20 JUL A HL
T HE &K T W67 (Acipenser guldenstadti,
19. 18% )" F1 /N {k #3 ( Acipenser ruthenus,
21.72% )",

T 3R R0 A6 2H UL PORLAR D7 & = 54/ T 5%
FAR T3 22 4 4 R A 250 AT 9 rb ey 6 )L
R & Bt I 4L FIL IR R I 7 et 5 o e
HIBIEFE HPoRLA% Sy 300 g 1 REW) & JIL PR R 5 & 12t AH
AT, T AR 2EL N s S RLAKR D 600 g B R AH
o REFABIETIAFNT TR RS HAK
e R T, PR A Al iy e e, et
AR (RE it J5UREK P81 ) B 37 4 L BRI
BEELIRE " 'L AL Hh L 4L L YRR
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SERALTMAEAL, Al fe 5 R Wy B34 B i e LA K
JIr s R R AR R W 3 R AR R 6

WHEINA , BLIA B SR8 19 & B S A7
B R R KIS A S I e R
AB 5 g o ] — it fa i, b [ —AE K
AT ATACAY , A A7 P 558 FRAEDRE 40 f2 3 i 3 5
RAE SRR LN 8 S5 o & B A TR Y 222 A
3.2 sEBRAMREFEN

T IE2H 55 XA 2H RE W) B3 UL PR 2 R 75 1 0 1
P A — 0, LR 5 R 5 R A 2 B
FELE TR 5 5 £ 0 R e B 1 £ A
F, Wi A6 ( Sinilabeo decorus)''™ F1E UF 2 a1
( Glossogobius giuris) "™ 2 1 ELAG AT 1) 42 3L 1R
. H AT L, R 28 m 2 ny LA B
TER TR 2 L L ) b HAT — A FEAS 110 L A A
A, G FHPRES IEE I8

AT E R L AR A 2 R Y 75 A
2, R 8 i AR LT 2 SR R B i e IG A
KR L AT PR . A4l FAO/WHO (1) 24 3 1R
PR 2, o i A 0 1 2 1 Jo L 2 A R TR 1Y
EAA/TAA % 0.40 %47 .EAA/NEAA 7 0. 60 L
B WAL A 4L EAA/TAA 4351 0. 38
F10.39 , EAA/NEAA 2 0. 76, FEHH 1 Fb 55 7l 454
2T BT FRAE 14 R W) 85 JUL PR 2 B R Y- 1 8 R A
J& T E

iR (Lys) R EEMA MR ES 5K E
FIE G, 53 AR R B PTG, PR A K
PEEIERR ' I A A ALLP Lys i 5 &
B Ry s HE IR vh B & e Y A BE IR, O At
FAO/WHO ZAFRARERI, 70 5 J5 # 1) 1. 73
R L. 67 £ o X T AR R & R,
ATLARANS IR S rf Lys AN 2, DT 32 3 A {4
Xt 2 R R

SR o e S A I T R L R
(Glu Asp Gly \Ala) 4IRS & . fif bR & LR
H i) Glu, Asp oy 2 B IR 1 FRAE 2 B2 82 , o Glu
PR B A g 5 T Gly | Ala S 52 H bR B9 R AIE 28 5
R o YU S R S R R IR T M A 4
(P<0.05), Ft, NS ok, W 2 VL Sk
PR T 4H
3.3 PERBRZAAM

A SR IIL A R D B2 0 BIF 9 0 A DL A 3 o
ARS8 250 P ZE L PR i 7 PR 4 B L 451

2 BRI S, MyE 4 MUPA 5 54w, 1M
R4F 2H PUFA & %5 , [ B A= 0 55 5 vp A2 465
( Acipenser sinensis )'°" | fii ( Dicentrarchus
labrac) "1 4 UL PR g U TR A 2L B L 5 4 SR AT
ol HHABIEE AR LY, W)LY SFA 5 i
T 55 15 5 (Acipenser transmontanus) "' | B FI| 5
(Acipenser naccarii )" Fi {4 F| W 3 ( Acipenser
baeri) """ Fn 7% 35 #5 ( Acipenser naccarii x A.
baerii) ™" ;i yiZ] MUFA & i F Lk 4 Fivie,
1M ™) 46 41 MUFA & & & T 4% 52 85 ((Acipenser
naccarii X A. baerii) ik T H & 3 Fh,; /P
PUFA &3 T LA L 4 Fpg

MR 4 T LUFE ), 8 2 WL A RS D5 R
C18:3n-3( ALA) .Cl18: 4n-3,C20: 5n-3 (EPA) |
C21:5n-3 ,C22:5n-3 } C22:6n-3 ( DHA) 1 Lt
PR T ML, R U AR I8, REW S B i K
SRR AT E n-3PUFA LU 45 & , i [A] B AE 5 57
8 24 ( Dicentrarchus labrax) )L ARG I R & & 1Y
e —g"

I 7 S A7 A e B0 AN T R/ B I
JUHIE R & i B PUFA BRI 2 M 3G i 45 ok, [m] s
TE—EREIE R ILA A Z . R
JKF- 1 n-6PUFA W] 5| 2 i £ fg J F %, 10 n-
3PUFA [ 7E—E R FIHER n-6PUFA 1A R &L
o AT AR SR BF ST KW, n-3 R B EPA AN
DHA , HA B AR i 18 H- i = 18 I8 [ 0 7 5
XA /R SR AR, AL AR, Bl Bk AE AL A
FIT R, e N s W) A KR E BT 7 R D
B ABEFCh FIAS UL EPA A1 DHA )
B4 T s 20 , & WA SR pE R vy 5 B
F I E R EM R . — B, ERHIR 7
PRIt M A BGRB8 28 L IR i 1D R 1) 257
AR PR A T BT SRR, B
AN th n-3 PUFA /3 &, AT DL 5% 3% % 5
Ry ILA n-3 PUFA () He ], LASR & Fe & A
{EAPREEVER]

4 L

PR FRAEARE T, Wy i L PR 6 5 2 i R 2
JSARS -7, 349 T OIC 8 1 J5i, EL I 4 A R
SR B R T AL, W IEALILA LIS 7
 .n-3PUFA/n-6PUFA L {] \EPA + DHA i ft 1)
REMT R B, 7T AR A B IR
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Evaluation of nutrient components and nutritive quality of muscle
between pond-and cage-reared paddlefish( Polyodon spathula)

JI Hong'*** | SUN Hai-tao' , SHAN Shi-tao”
(1. College of Animal and Technology , Northwest A & F University ,Yangling 712100, China ;
2. Fisheries Experimental and Demonstration Station , Northwest A & F University ,Ankang 725000, China ;
3. Fisheries Research Institute ,Northwest A & F University ,Yangling 712100, China)

Abstract; A comparative study was conducted on muscle nutritional component and nutritive quality
between pond-and cage-reared paddlefish Polyodon spathula. Pond-reared fish were fed with commercial diet
while those of cage-reared ones took natural diet,i. e. , zooplankton. The results showed that pond group
contained significantly (P <0. 05) higher crude protein and crude ash and lower crude fat than cage group.
The constitutional rate of essential amino acids met the Food and Agriculture Organization of the United
Nations/Word Health Organization( FAO/WHO ) standards and the content of Lys was highest in essential
amino acids in both pond and cage groups. The content of total delicious amino acids ( Y, DAA ) in pond
group was significantly lower than that of cage group( P <0.05). According to nutrition evaluation in amino
acids score( AAS) and chemical score (CS) , the first limited amino acids were Val and Met + Cys in both
pond and cage groups. The content of Y MUFA in pond group was significantly higher than those of cage
group( P <0.05) , while contents of Y SFA and Y PUFA were lower than that of cage group(P >0.05).
The percentages of Y n-3PUFAs/ Y n-6PUFA and EPA + DHA in pond group were significantly lower than
those of cage group( P <0.05). It is concluded that paddlefish reared with natural diet could be considered
to be higher valued fish for human beings than that fed with commercial feed.

Key words: Polyodon spathula; nutritional component; nutritive quality; amino acids; fatty acids;
pond; cage
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