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(BRI K™ S dragbe, bilE 201306)

OE: ARl AR IR SR LR AR LA R R AL A i LR B HEAT T 4T L
o SEREW . A -EEMANA A REE s, BLA R R E N Rl ARz, A0 DR FRE N LR
AR (P <0.05) ; BFAE LA ML I 17 & AR T 2 FhFRGE LR M6 (P <0.05) ,2 FhaRsE-L R il
IR & BIRA W 22 5 (P >0.05) 53 PR [EER i =X i Lo di Il £ LA 7K 43 & S DR 43 Z [R1RCA
EEF(P>0.05), 3 FARBERA LRI A N IERABEEA—3, HEH 17 FEIER, SR
AR (Glu) |9 Flb 75 2 HEmL & Sy A I RR (Lys) o 3 A ER B LR Ml L h %
S 19 FHRRINIER ,6 R FIRRINTER (SFA) 5 R NI FIRR I ER (MUFA ) 1 8 Fif Z R A 1R ( PUFA) 3
BRIE TR 53 ) M R AR R (C16: 0) (JMMAR (C18: 1) FAE 4 PUMEER (C20: 4) 519 Ffig iR+ EPA (0. 93% ~
1.86% ) Fl DHA(1.57% ~2.35% ) (& 5% A HEWT-LR AL £ 1 38 37 75 K A BB 2 I 1l - R i 1l £ 7
AR BEAR A o

KR LRI, DL EIRS; AR IR

hES#ES: S963.1; R 151.3 XHEIRERS: A

LAl SRR T 2838 ( Cichlidae ) , £
0 )& ( Symphysodon ) o J5 7 T 32 . St i) it 35,
FeAFE 3 A, B IR-LEAIL (S, discus) (B
LRSS, aequifasciatus ) F AR R LS.
haraldi) ., [ 1840 FEW B E N K2 5, &) K
FIFE RIS T, B2 20 240 N T
P, o T HAR fafef 3 FESUEE A AR LT, W05 S aHE
WF 2 T,

PpA: - AL DL R AR K AL
B A I it fEE A Jack Wattley
1985 455 Se M A0 AR SEHEEIR B 1 8L
Ml R R, BN AR P HETE R
P £ AR TR IRR IS 2 T FH SR B0 1 2 O IR B
T HIEM E T T e R HIEA O
EVER AR = VBRI A 2 DR AT IR
Gy K i 45 K BT AR R, B DAL R il £ %
iR R DO e o & ¥ 1 W | 43 &

#s HEA: 2016-03-09 &[5 H#A: 2016-05-15

HAREENE .

HHT, 56 F-E R A1l £ 78 5 15 R AR e il
MIRFSEAR Do F RS RGE T LR Al a4l
(8 ~10 g) falkh i B A 15 3 oA 12. 02%
~17.17% , CHONG %" I i# T -L % il ta 4
[ (4.40 = 4.65) g] 1Y il B M B oK 5l
44.9% ~50.1% ,F %% BUARRE P4 i R s
H#(30% ~50% ) %GR Al &)y £ ) A KA B
BESIIEIE A LIU 5 4 e 4 R s
350 mg/kg (1)U Z XF 40 B R il (KK 3
em) HABHIF B OHCR . 124 0k, Uk A
KR AR ZH B R GE AR IE , JEH 2 XT
AN TR B A X A LR AL £ SR A 0 LAy
Mro AHIFSE ST B A2 F N T 5% 58 b % il £ L
S TR TR T R 9%, B el T
LR 1 R 4R DU LA DG B 3R R R
S, AT TR IR A SRR

ELWMB: Ll WREOCRE RS H [ PR BT (2015) 55 19 5 15 7K™ St & 75 F o0 LT U R 2158 0 (ZF1206)
EEE T £ F(1982—) 5 WL )5 B J7 [ W M F KR E 57 51k, E-mail : wanglei@ shou. edu. cn

BEEE: ¥ %, E-mail ; xjleng@ shou. edu. cn
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U BPRS ik

1.1 SN H R REmAEIE

By LR ML R, AR B AR B R (Wid
discus, WD) F* 2014 4 10 J i1 b LR pl
1 E TR M B VG B89 &5 35 90) ( Rio Nhamunda ) i
S, St AR A JE S BVIRCE AL T A
W5 N T FRGE AR Al 0 pR 9V 2 LB K
GSeE s AT EAH, N LI -LR Al 73 P4,
350 BA A 0 DB MR SR, 18] B 4 0 £ R (Farmed
with beef heart hamburger, BH) F DA fic. 5 6] 6l i
3% T FRA R % ( Farmed with formula feed ,FF)
PRI AL 5 £ I BE A SR S 4, B A
LRARE (7,38 £1.22) em, (R R (22. 45 +
1.35) g, 0 LRMAK A (7. 21 £2.12) em, 14 J5T
T (23.29 £1.52) g, fARHLRARK R (7.33 £
1. 13) em AR & A (22.73 £2.01) g, T HRALA
HEAT BB SR 0T R AR D R I 5

AU DA A < B 40 S F R 55 X IR
R Lo R L A8 7 B 8 55 3 AT A6 1Y ZH 20 B
£ FEFUR L RPLERIR A 5T, I IR i A=
RN YT, V% IRIRAT, & A3 B LB o A 0
40% 150> 40% HMZ 18% W) B is insn) A2 A=
EWR A4 1%, F5E 4R R K 4
75.93% FHEH 84.65% FJEAG 11.08% F1JK 43
4.64% . LA TR AL LU fky 44% | S
10% = A 18% /NAZ T FHS 7% | Fe B 9 AR
¥37.5% BEIR — 45 1% KRG IRWENG 1% 1)
JRHIR A 4 2 R R R 1% 7 AL
0.2% 5l 2.5% faih 0.5% #%k 6.3% , £ 5
BRI HNIKIF 7. 5% MEH 53.89% KRNI
8.06% FI K43 10.64% ,
1.2 HmlERZE

T REFIL AT Hh AL 1 5 R L G e R Y
I 5 7K 43I 7 2R FH 105 CHET12: (GB/T 6435—

2006 ) ; AHAg 17 I 5 R FH 2 EC 4l 42 32 0 5 (GB/T
5009.6) 5 HL K 432k F 5 36 K be FR 35 (GB/T
5009.4) . NSHiERINAE S IR GB/T 5009. 168, 5% F
Agilent6890 RIS ARSI A 5 7K fiff 2 BE R 2 IR
GB/T5009. 124 , 3% Fl SYKAM S443D I & 3% [
BN HT A E AR 1 i

SR S Ay T 3 RO [ 4 £ A
LB A ZEERR T2 (AAS) fb2# P4 (CS)
LT IR TR L (EAAT)

AAS - aa
AA (FAO/WHO)
CS - aa
AA(Egg>
1004 _100B_100C 1007
EAA[7V/AE “"BE ¢k *IE

KH:ae HEBHEHAER T E (%);
AA(FA(J/WH(J) ﬁi] FAO/ WHO ﬂzéj\*/ﬁ/ﬁ*ﬁit*lﬁjﬁlﬁ
BER B 1 (%0 ) 5AA (g N2 XG R HE 1 T rh [ 2
FER G (%) sn A M T A IR 4L A
B.C .- I HENIAEA R LS AER S &
(% ,dry) ;AE ,BE,CE -+~ | IE 4388 H Y
DT @I T 1 (%, dry) .
1.3 HEFITE5LIE

FIFH SPSS 17. 0 &k 4 xf 12t 5 %% ¥ i 17
ANOVA PR 77 22 5341 , 25 57 0 % W ] Duncan
RFATZEILEL, P <0.05 A B EEZER.

2 R Lo

2.1 EHHEK

SFLE MIRIE-E R A L K o0 R oy
ZIRBAT & (P >0.05) o 1£3 MR
FEA-ER AL, B A -E R R L P L R
Fmeiy , HLIR G 75 & 2 35 1 T 3R B0 B R Al f
(P <0.05) , BiFfFRa-LoR AL AT RLE B3 HLIR
U e AT S 225 (P >0.05) Ik 1,

®1 HEMAIFEECEHRUENAERRSSE(n=5,HE)

Tab.1 Nutritional composition in muscles of wild and farmed discus fish (n =5, wet weight) %0
FEIA populations JK 43 moisture HEH crude protein HAENT crude fat K4y ash
HrE-EF WD 80.44 +0.74* 17.01 +0.21° 0.86 +0.01° 1.19 0. 03"
0% BH 80.48 +0.52¢ 16.28 £0.16* 2.10 £0.07" 1.11 £0.01°
lii5-L¥ FF 80.05 £0.07° 16.86 +0.12% 1.87 +0.50" 1.17 £0.03"

T AR AR kR 225 B3 (P <0.05),

Note: Values in the same column with different superscripts are significantly different (P <0.05).
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2.2 FEBAMRKREF®RITMH

TERFAE TR EE L Al £ A i 17 A
LR (R AR ) A6 9 Rl 2
TR (EAA) FI1 8 FhE T AR (NEAA) o I
FREH AN & 3 A [ 5t B A =0 LR il £ UL
R R o i e I BN A =R, 5 e AR Y
MR . 3 TN [A]HE E AR B Lo A Al A LA
HUNTT E IR 5 BV LR 1 L (EAA/TAA)
36.38% ~38.08% ,4%3F FAO/WHO HfiAH 455 3¢ (1Y
40% ", o T R FE R 5 AE T A R R Y H )
(EAA/NEAA) 3}y 68.69% ~74.25% , &5 F FAO/
WHO #UAERBI ) 60% (F£2) .

AAS Fl CS P g R W], BF AR FIFRFE L%
AL £ 55— 0 55 FR ] R 2 R 43l Oy B 2
TR + Itz R (Met + Cys) Fl4 2z R (Val) . 7E
DT IR B (EAATL) b B A LR e, i 4
DERRM(ES),

2.3 ALABERAER AR

3 M A -SRI A LA H 3B
A 19 FRIIR (£ 4) , i F s IR (SFA)
6 B, ANIAAR TR (MUFA) S Ffr, Z A4 Al i
iR (PUFA ) 8 Ffr, M A1 g 1 R ( MUFA +
PUFA) &4 59. 66% ~66.30% , I & %5 F SFA
i (31, 2% ~ 37. 45% ), SFA 5 PUFA
(33.95% ~36.00% ) (1) & 2 A1, ¥ 55 T MUFA
s, SFA MUFA F1 PUFA o 3= 32 (4 5 5 iR
3 RFFHRER (C16:0) JHER (C18: 1) FfEA: DU

x2 HEMAItXWUaARRERANR

Tab.2 Amino acid compositions in muscles of wild
and farmed discus fishes (% ,TE)

RIERR amino acids  fEHLH FF 40-E% BH B4 £ % WD

SRR Thr 3.03+0.12 2.86+0.12 3.64=0.08
B Val 3.51+0.15 3.0720.17 4.04£0.11
SR Met 1.18£0.63 0.99+0.48 1.74 +0.64
SEER e 3.81£0.20 2.55+0.13 3.75£0.46
P4 Leu 6.66+0.43 5.1920.27 7.71£0.61
P Phe 3.09+0.17 2.88+0.16 4.18£0.12
R Lys 6.80£0.23 5.48+0.30 7.90+0.24
K55 Arg 6.31£0.30 4.5720.26 6.25=0.25
5 His 2.23+0.15 2.18+0.21 2.54x0.18
Whits B IR B

36.62 +0.93 29.75+0.72 41.75 +0.94

essential amino acids

R Glu

12.31 £0.43 10.06 £0.52 14.46 +0.16

H4® Cly 5.88+0.72 5.83+0.33 6.96+0.99
WA Ala 5.71 £0.56 4.83+0.41 6.39+0.33
PR Cys 0.35+0.12 0.31+0.15 0.34+0.02
Ji% 2R Tyr 2.15+0.09 2.14+0.10 2.95=0.10
KAETR Asp 7.03+0.41 6.18+0.23 8.77 +0.30
225K Ser 2.94+0.13 2.79+0.13 3.50+0.08
4R Pro 1.45+0.02 0.36+0.00 0.24 £0.01
AE b AR B

37.82 +0.86 33.50 £0.71 44.60 +1.12

nonessential

amino acids

total amino 74.44 £0.93 63.25 +0.84 86.35 £1.36
acids

EAA/TAA 37.72 36.38 38.08
EAA/NEAA 74.25 68.69 73.90

H: TAA [EAA T NEAA 4351|378 2 08 St | b7 2 SR it AN
A IR R

Note;TAA, EAA and NEAA mean total amino acids, total essential
amino acids and total nonessential amino acids, respectively.

3 IMAREBEEER LHHLER AAS.CS & EAAI Lt

Tab.3 Comparative analysis of AAS,CS and EAAI among discus fishes fed different diets mg /g
FAO PForhififE X bR UE(E AL oL # T
FAO evaluation standard egg protein standard WD BH FF
SRR Nle 2.50 0.94 0.64 0.95
LR Leu 4.40 1.10 0.74 0.95
R BR Lys 3.40 1.45 1.01 1.25
AAS TR R Thr 2.50 0.91 0.72 0.76
AR Val 3.10 0.81"" 0.62" " 0.71**
HEABR + AR Met + Cys 2.20 0.59* 0.37* 0.43°
RNAMR + BEE R Phe + Tyr 3.80 1.17 0.83 0.86
SRR Nle 3.31 0.71 0.48 0.72
HEFR Leu 5.34 0.90 0.61 0.78
A BR Lys 4.41 1.12 0.78 0.96
CS IR R Thr 2.92 0.78 0.61 0.65
AR Val 4.10 0.62" " 0.47"" 0.54"*
ERR + AR Met + Cys 3.86 0.34* 0.21* 0.25*
KINER + B8 %R Phe + Tyr 5.65 0.79 0.56 0.58
EAAI Wi B ILFRISEL EAAL 71.03 49. 81 59.67

T AT R A — AN AR BRI MR

Note: * and **

is the first limiting amino acids and the second limiting amino acids, respectively.

http: //www. shhydxxb. com



722 (SR (T E NI S S 1 25 45

BR(C20: 4);19 Fft Jig i iR o EPA (0. 93% ~
1.86% ) FI DHA(1.57% ~2.35% ) {11 &5 5 {i
SFA & B NEEEE >4 0EF > BELE,
MUFA )& & B F > k- R MmOk
¥, 1 PUFA ()& 5 B AR R LR > W
BHHE (P <0.05),

F4 ERMUEMERHERER

Tab.4 Fatty acids composition of discus fishes %

Wi T ob# B LR
fatty acids FF HB WD

C14:0 1.43£0.09"  0.95+0.11*  1.42 +0.05"
C15:0 0.58 +0.06°  0.45+0.08°  0.72 £0.06°
C16:0 21.25+1.35" 20.13 £1.67" 17.29 +1.58"
C17:0 0.92£0.16*  0.89 £0.06° 1.54 +0.11"
C18:0 12.72 +1.11%  11.94 +0.97" 9.72 +1.23*
€20:0 0.55+0.07*  0.53+0.15° 0.73 £0.08"
SFA 37.45 £1.49° 34.89 £1.85" 31.42+1.41°
Cl6:1 2.03£0.13*  3.11£0.07°  2.34 £0.07°
C17: 1 2.12+0.09° 1.84+0.10° 3.89 +0.12"
C18:1 19.48 £1.54* 19.70 £1.13* 20.70 +1.25°
€20: 1 0.79 £0.04*  0.77 +0.05*  0.58 £0.06"
C24:1 1.29 £0.06>  0.85£0.07*  3.12 +0.06°
MUFA 25.71 £1.69° 26.27 £1.43* 30.63 +1.55"
C18:2 9.35+0.53* 10.99 £0.63* 10.40 =0.73"
€20:2 1.68£0.11*  1.44£0.09° 1.52 £0.08"
C18:3 0.85+0.05*  0.65£0.07* 1.41 +0.09"
€20:3 1.90 +0.09"  1.32£0.08° 2.12+0.10"
€20: 4 11.32£1.31°  12.22+1.42> 10.71 £0.95°
€20:5 0.93£0.06° 1.12£0.05* 1.86 +0.07"
(22:5 5.63+0.63* 5.91+0.47° 6.08 £0.59°
(22:6 2.29+0.12"  2.35+0.91"  1.57 £0.73°
PUFA 33.95+1.58* 36.00+1.73" 35.67 +1.92"
EPA +DHA  3.22+0.13*  3.47+0.95°  3.43 +0.75°

IE: SFA MUFA Ml PUFA 35375 (RN AR 50 A I8 R 7 R
ML AEFIBENTER o [5]—Fl 5 5 B A [ 20050 e dhe AR AN Rl /NE
FhRFRERERE (P <0.05),

Note: SFA, MUFA and PUFA show total saturated fatty acids, total
mono-unsaturated fatty acids and total poly unsaturated fatty acids,
respectively. Data from different groups with different lowercases are

significantly different (P <0.05).

3 e

3.1 tRMLENRAEREFHREFE

LR M AL A E B S RS R
(Siniperca chuatsi, 16. 75% ) """ Fi 8 ( Aristichthys
nobilis, 16. 95% )" H 3T, AIX T v 4 {81 b
( Spinibarbus sinensis, 19. 22% )" | & F & 1
( Ctenopharyngodon idellus ,15.10% )"

B A= CR Al LA ML B A s TR
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LRAIANIARER (P <0.05) . X 5-L#H
il B IR B RN S B IR i KB R
Ko BELRMAI Y LR RAR OkE A
PURE TS FOAR ) SR 52 55 O 32, OB L2, B
TR A O LR FLERE 32 B D) A O RIS S5 Y
BEN TR EARE A A R H R HE R
B PR S , AN T f AR i, T R 2 A A UL PR KL
EEE RN FLERE A BE R il
LA R B S BRI, T AR PR O LA R
S RIER 7 g SRR TR = E e o 2 | R S N )
HA LT AER ., FEOILA AR S R A
o

AWFFERYT, FRFH-C R il £ UL P AR 1 &
i (1.87% ~2.10% ) f& T B A= L& pi il LA
FLNRIT & (0. 86% ) o X & PF o B A= £ % # il
AR TR KT I, AR R, AR 2 Ak
e LY EZsAQ B EE R M P i & D BN
SHOVLP I8 & A T A AR IR SR R A
KRR E , T sl =S () A B, 1 sh b, 5 5 8UIR W
BUR, X 5t (Acipenser sinensis) ' gt
( Myxocyprinus asiaticus )" . 2 #F ( Paralichthys
olivaceus ) ") FE ( Cyprinus carpio) " TEFRFUR A
JULPA LG 5 25 v 1 B AR RS UL PRI s
AR L.
3.2 LRl S A P S EBLF RS B B8 28 A 4FE

MESERRA R B A, 3 MR AR L
AL R UL PR S B 5 B e O O R TR
TR R R, X — 4 S =
11 %5 ( Megalobrama tarminalis ) F1 £ £ i
( Parabramis pekinensis) "7 FALL . 4 % R 2 ML 4
th— MR IR, 25 T 2R A B )
AR o KRR AAS I CS T4 AL, BF A ISR A
LRI a2 — S BRI S S R 4 ) R
HEIR +FIEARR (Met + Cys) MIZHEL (Val) ,
Syeman' ' H 64 ( Channa asiatica) ™" FK 1)
ifi ( Leiocassis longirostris) > JEAH[R] . 3 FhAS[H]
PRI LR I UL A B2 R R 4 AR
1, 5 Ll A 56 43 B R ok R Rk
02 LA R IR P 4R G A — B

3 FOA TR U LR Al LA A A
R 1) 22 AN ML AR 197 2, FC AR 105 1R 20 FSURR ik
PUFA~SFA > MUFA, 5 [f] J& F 25 8k ) 2 4t
( Oreochromis spp. ) LRI H g 7 R 4 G AR BL, 5
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Bt PUFA (35.2% ~36.9% ) = SFA (30.0% ~
38.3% ) > MUFA (17.8% ~25.5% )", 5 2%
WRIK farp SFA > PUFA > MUFA 11 20 i % B A
[ 270, 3 A Ji) 48 £ RS 5L R AL LA
EDA + DHA ﬁ%{ﬁﬁﬁ%‘%#(]) >0.05), 5 &
H2.50% ~4.21%, HERKTHEY M
( GIFT, Oreochromis niloticus, 11. 9% )'*  fif
( Elopichthys 20.60% ) Fn 4 6k
( Sinilabeo rendahli, 35.94% )", B T # fi
( Monopterus albus,2.04% )" i (0. 45% ) Fil b
(Aristichthys nobilis ,0.109% ) "' | | FHiki)g
U775 5 i 0 R A ARG R 1 B 7 40 VDA
S TR A - R il A A e 628
MUK BE W7 & = R RE D5 R 4 AR R AR
(PUFA=SFA >MUFA)
3.3 EEBUWEMNREFRATHITH AT E
BL & (A RHR AL IR 10 B Al
FURT-CR Al fa R i 22 DL A0 DU

F BB BT X Z S SR AR A 1T TC A 1
Hho ST 5T 2 R TR SRR S LA
A By 118 S HE TR 2H R HE A AR Y S 3L, ] DAAR 488 X
WL E TR RHAE Y 70 A, SRS Fh
BFEH B . OGINO 251 iy fo AR (1 7 o
Whiti %%@A/ETE?HE%@E’JM LR 1 R
o MRAEAR S 60 R AL AR 5 R AR AE R AF 5T

55 AT DAHEDN T2 000k 06 T B LR 1) 7 SKOKF-, hy

T DRk e 18 IR 1) P A A B (L R I A

ARWFFEH 3 B A [ 45 £ A Y L 2wl L Y
H Lys 239t de o 9 A0 T 2 BE TR, T A IR PR 2
N AR IR HAEHUAR TR (& i &
RAEBEREERS . Y& AP &
AR, B LATE LAAE P 1 2 B Dy Rl 88 U
I, B A T R R SRR

bambusa ,
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Comparison of muscle composition of wild and cultured discus fishes
Symphysodon spp.

WANG Lei, CHEN Zaizhong, LENG Xiangjun, GAO Jianzhong, SUN Peiying, QU Hengchao, ZHANG
Xiaoxiao, SONG Xuelu
(College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306, China)

Abstract; The present study was conducted to compare the muscle composition of wild discus fish
Symphysodon sp. , and cultured discus fish fed beef heart burger diet and formula diet. Results showed that
crude protein content in muscle of wild discus fish was significantly higher, and crude fat content was
significantly lower than that in cultured discus fish (P < 0. 05). There was no significant difference in
moisture and ash contents among the three groups (P >0.05). Seventeen kinds of amino acids were measured
in the muscle of the three types of fish. Glu had the highest value among all amino acids, and Lys had the
highest value among essential amino acids. Both wild and cultured discus fishes had 19 kinds of fatty acids,
which shared the similar fatty acids mode. Cl16; 0, CI18: 1 and C20: 4 had the highest level in SFA,
MUFA, and PUFA, respectively. The EPA and DHA contents in three discus fishes ranged from 0.93% to
1.86% and from 1.57% to 2. 35% , respectively. The result provided the academic basis to infer the
nutritional requirement and develop formulated feed for discus fish.

Key words: Symphysodon spp. ; muscle; amino acid; fatty acid; nutritional composition
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