5114 55 11 B 2 4 T iR o Vol. 11 No. 11
2020 4F 6 H Journal of Food Safety and Quality Jun. , 2020

T 4, EEL EWiL, % R
(R R Bl 2F B A VT B bR E 5546 0 B AR 58 AR 22 AR 7 b R 2 H S 5L 6 25, f8M 350003)

B OE: B PRSI SRS A, BE RO R R BB 2= R0 R 4 fi £
FRALA & 5T . RRIT . EERR IR TR S5 B i, TR WLIA th 2R S IR R AL EA T BT R A . 53R M
ME s taf LT &4 17 Fra LR ORI 2R), 760 2SR b & i s S R, & I A
2, Whiis E AR 5 R IR B 1 39.67%; A — BRI M 2 S R e R MR D R 2R LU R A 78.55%;
TR A FEIRTE A 89.64%; WU 4 BB 1 TS IR E/T Rl 40% A2 45 FH E/NT i 60% LA F &%
JRhR A . WO B S 22 RUIRIITR, i s RINAR, WIRRIKZ; AMERIIEN Bkl 64.4%, 4hie
RN G B AT B IR 5 . WRIE B SE SR 0, RT3 B R S5 1k B AT R IR K £

KB WM EET; 2R, MR, TFM

Analysis on the amino acids and fatty acids compositions in muscle of juvenile
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ABSTRACT: Objective To study the nutrient composition in the muscle of Australian golden perch. Methods
The contents of protein, fat, amino acid and fatty acid in the muscle of Australian golden perch were detected by
chromatography and conventional analytical chemistry, and the composition of amino acid and fatty acid in the
muscle was analyzed and evaluated. Results The muscles of the Australian golden perch species contained 17 kinds
of amino acids (tryptophan not measured), the highest content of essential amino acids was lysine, the lowest content
was methionine, essential amino acids accounted for 39.67% of the total amino acids. The first limiting amino acids
were methionine and cystine. The score of ratio coefficient of amino acid was 78.55%. The essential amino acid index
was 89.64%. The protein nutrition of Australian golden perch met the reference protein model standard of E/T should
be around 40% and E/NT should be above 60%. Australian golden perch contained 22 kinds of fatty acids, the highest
content was oleic acid, followed by linoleic acid; the total unsaturated fat was 64.4%. Conclusion The Australian
golden perch has the characteristics of high nutritional value, delicious taste and so on, and can be used as the
freshwater fish for the introduction and industrial development of excellent species in China.
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I 4x i (Macquaria ambigua), %344 golden perch,
J& B H B R0 28, ™ TR KR, 2 IR Y 2
HIRK B M, 2 i 25 44 MR KR fa 28, A o 3%,
2, SR JE S0 (Macculochella peeli pesli)
PRI 52 7 6 (Jade  perch) AT I 4R ' (Bidyanusbidyanus)™!
BRI 4 K20 T A 2R T 258 14 18 /K £a
HKBL 5 R ol RS [ O A BOAL GEF 08 Sh Fh 254, B 5
FE O R RS B AR, AR 1991 AE TR AL I AR
BB R R B 12 5 | A BN 4 5 0 AT 35 5 (07, (R 2
HHE = AR kR, EN R AR LA K SR S T
e, G B IRE I E R B L,
WA=l R AR KR B B P iR i e . Tk
FAEARAN AR, ST R, H& B AU
THREARKEEMRBHER, R T GEXFkA
TR B R R T E RN 225, BT fa iR i 2= 41k,
PRI WM 4 B L IR 5 3R R AR S 5 i, AT DUE
FOE SR BT R SRR, M X R B E R . AT
TR, LIRS 4 i R e I HAT S

H RO IR0 4 5 % J5 5 T8 ) 4 1 T2 AR o A fa BT
F14 i 5 R B A P S 6 RR 2 A TRTAYAFSE, Anderson 2517
BWRARGE T N 4t a0 B B U R A R B RS
Halbralry Z5PHZE 7N 4650 LA P 15 FhadSEma
B i, (R ARG 53 A 2 FhEIEER I 2R Pro AL
RIE Cys, B4, PN 4t fa i ILIA 5 F2 5 10 Fh
K5 E R LB F M B iR i b, Nk, A
R FH B AR, R Tk R BRS04 B Ak 2
D5 AR A T I S N A S LA R R . BRI . A
FEFRFNNG T MR 558 T A PR 2 5 & i, R XS I8 3% S
AT, B 7658 35 W 4 978 % & SRR A 1 SRtk B,
JE AR ECH] . ST SRR TR R . BRI R
FIH SRS R, DAL 00 5 5 (B A IR 4 00 i
SRR AL T 2 i AR

2 MRRITEA

21 M ®

S FH Ry RN 4 s e R, DB G A8 T 3 3R A
Y—HBGE 20 R, FIIRE HK(50.95+2.10) g. AKH
(22.91+1.06) cm.
22 N5

H 37 L-8800 Z5LM2 A 2 43 Hr X (H Sz DA PR R));
BHE GC-2010 AHEIE L (FL XA E TR #: . DB-23
TANE @IS, HARHAFE); BCD-521WDPW K46 (F

iR, DS-1 LU LT =K AR A R
INF]); AL-204 S3B RV [ R —FE R 2 PR R 5 (LfF)
H PR/ H]]; RE-2000A e 78 R AL PR A FRA FD);
HH-W420 {8 /K 7648 (e Bl s (AR A BR A A

TR IR PR S (752, 22 Sigma-Aldrich A A);
TRA NENI R B Ba bR UE S (L4, 32 SUPELCO 4 H]); &4
fiok (o #r4fi, AR AR AL A BRA FD; 95% (BT
ali, R T BRA D), A A A A b
Oy e, VEBEAL TR A BRAS |l); FRBE(E g al, IR
R TAHRAR);, =HAMMETIRE (O Pral, 1wz
PSR A BRA .
23 EWHE

WNE sz dsk, K. KRB, FNEELEE,
B RS TP L P, (e AL SO WU G, il B — TR
AIRIFES, IR GB/T 5009.3-2010 { £ /%% 4 F &b
KA I E Y T GB 5009.4-2016 (B E K
FRifE £ R AR B ) 1 GB/T 5009.6-2003 (£ k4
SEFbE ERThEAFRGNE) " GB 5009.5-2016
(i eamERE b &8P Igm e ) ", GB
5009.124-2016 { (it i 4RI FRbRE b & SEmR e ) 1)
1 GB 5009.168-2016( £ it 2 4 [ G AR ME 12 bt H AR R 1Y
WsE ) MR S EAT AR Ay L KAy . B BRI . &
FERRANG IR & S I E . FEREENE 3 WK, R
YW H PR 2E (meantSD)FE IR

2.4 BUEAIEGE

AH S H 8K ] Excel 2007 1 SPSS 17.0 Bk 1553+
ST

IR IPES) (amino acid score, AAS)=FFN & [ 5 HH 5
— TR IR & e (mg/g N)/Egg 5 AR AR s & 3k

R & e (mg/g N);

{62343 (chemical score, CS)=Ffill 2 )5 H i — b
T A SEIR AN i (5 T UL R M i 22 L) Egg ZE IS
SRR 0 5 S IR TR AR T 2 e (5 T SR i 2 L),

W I 2 Kk R F8 B (essential amino acid index,
EAAI=[Lys/Lys(Egg)+......+Trp/Trp(Egg)]"™;

S FEBR L {d (amino acid ratio, RAA)=151 2 [ i Ah 4L
— WA A LR 7 i (mg/gN)/(FAO/WHO)ZE AR 3 A 1 4
T A SRR 7 B (mg/g N);

IR HAH R B (ratio coefficient, RC)=% L2 L {H/
B L2 M

FILWR HH R B> (score of ratio coefficient of amino
acid, SRCAA)(%)=100-CVx100% !'*;

A CV ol RC AR 5 R B, CV=Frifi2=/39%0; mg/gN
g v R P R IR 1 2 SR (LA ZURE IR 5 5 6. 25/ /LA 3
PR 43 i)
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3.1 ENEtS e AR REBRE R T
3.1 RN A SFFILK FHLE IR LR AT

R 43 7 46 FP LA R 43 B B 0.8%, Hg il
EARSTEHYRTET 10%, MHEAEAS . IBViEK
BIREHE, Wk 1,

Fz1 ZWAEEIMAKS. &7 BIHMNERESEN=3)
Table 1 Content of moisture, ash, fat and protein in
experimental fish muscle (n=3)

x2 BMNeYaMIRNTEERMEREE(N=3)
Table 2 Amino acid compositions and contents in muscle of the
juvenile golden perch(n=3)

#F T %
K4y 71.3+0.0
RSy 0.8+0.0
Jg 5 10.0+£0.0
LSl 16.5+0.1

3.1.2 M A Y ALK T BB KR A F iR
AFE 2 AT RN A LY A A 17 R ERR (R
WEER), (HELZERSE FANER, SERSIE
AR, RINZAMRKZ, SR ER ., STt
R R R, N 1.64%, EEMRS BRI, N
0.45%. EIEIREE TAA N 16.41%, HrP LG E iR b E
YEAA Hi5 6.51%, PNTEAILIR AR 1.48%, Wik A %
iR 5 R IR S B Y EAA/Y TAA 1 39.67%. ﬁﬁ%%ﬁﬂ& PSS+
SSWAA > & R 40 KL R A B YFAA > 17 IR 44 KL iR
YBIAA > i Bf 2 JE R & i YSOAA . 3¢ 4 2 5t iR
YBCAA > 5 H AR B EYAAA > & @ﬁ%%ﬂﬁ
YSAA, XHEREME E SN F KA
YBCAA/YAAA HIHAH Y 2.28.,
3.1.3 RN AY aFFILA T BB
MFE 3 AIHL, MWME LT ET. EN EHY&T
B A B MR K 4 4 (food and agriculture organization,
FAO)/WHO HItr#E(E, (ST EE A MR, Wil4
BERLP R ER Tle. 2R Leu. FEZER Met+tadi
Cys. “E R Val FZ5EBR Thr iR KR FLIH R % RC #4971
T 1, [, WA G0 IR 2R F AR e, 5%
ZIR Leu, HAMR MettIE &R Cys. MR Val FIFHAMR
Thro TEZILRIEST AAS FIfb2E1E0 CS 35 BREA R
Met+t 248 Cys Feflt, LRI ANZIR Val, L2 EEmIT45r
AAS BAL2EIES CS VRN 400 5 B F5 PN AR, 2R
— BRI A R e R AR B R, 25 BRI IR N
BRAATR . RN A 0 S IR LU (1 R B SRCAA 2 78.55%,
DT RILERIEEL EAAT 2 89.64%,

m:u gu

{13

3 f

I D D HHDJ

%?é
e

P TR/ %
RIVLH R Asp™ Y 1.74+0.01
HEBR Thr” 0.80+0.01
225 R Ser*”® 0.72+0.01
BEM Glus Y 2.82+0.04
H& R Gly* *° 0.83+0.00
N R Ala® *™® 1.01£0.01
SRR Val ™ 0.80+0.00
HEATR Met™ ™ 0.45+0.00
SEERR Nl 0.75+0.00
SRR Leu”™ ™ 1.38+0.01
% &R Tyr"* 0.60+0.01
HN R Phe™* 0.69+0.00
AR Lys™® 1.64+0.01
41242 His* **° 7 0.40+0.00
K& R Arg® 700 1.08+0.00
[ 222 Pro*® 0.57+0.01
&R Cys® ° 0.13+0.01
IR G TAA 16.41+0.09
W ASLR B EYEAA 6.510.03
AT A B S =Y NEAA 8.42+0.06
AR B R S Y SWAA 8.39+0.06
TR E LR S Y BIAA 5.55+0.02
b SRR A 1.48+0.00
TR R E IR A Y SOAA 4.96+0.04
LT IR S5y CE 1.9340.00
BRI Y FAA 7.48+0.05
SEAA/YTAA 39.67+0.04
TR SR YSAA 0.58+0.01
S AR Y BCAA 2.93+0.02
FE AL EYAAAA 1.29+0.01
YBCAA/TAAAA® 2.28+0.02
YEAA/YNEAA 65.760.11
T AR A FRAT EAN * T SRR, A AL EEER, o
AR AR, © WIREAKR, OFOFEIER, VIRWREILR S,
MO LEEIRR, # NRWEER, OFHERLmR, & KRR,

O TSR . &R ERRAL
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Table 3 The evaluation of amino acid in muscle of the juvenile golden perch
LR BRI SUEmITS RIS
SR WG AGEEN/  FAO/ RAA FHRC AAS CS
(mg/gN)  (mg/gN) WHO
PRI 4ty WY 4x t's TR 4ty WY 4x t's
SSC R e 287 331 250 1.15 0.93 0.87 0.93
TLHEFR Leu 526 534 440 1.20 0.96 0.98 1.06
Wi R Lys 626 441 340 1.84 1.49 1.42 1.52
E AR Met+t &R Cys 221 386 220 1.00 0.81 0.57 0.61
HKINE R Phet+ MEM Tyr 490 565 380 1.29 1.04 0.87 0.93
R R Val 304 411 310 0.98 0.79 0.74 0.79
JR% R Thr 305 292 250 1.22 0.98 1.04 1.12
IR SRR B TEAA/Y% 2759 2960 2190
H SRR N E IR B BT/ % 44.12 48.08 35.38
E/N/% 78.95 92.60 54.75
IR A R ELSr SRCAA/% 78.55
W A SRR E EAAT% 89.64

H: TEAA: DT FERR M (07 Cys #1 Tyr); E/T: TEAA/TAA; E/N: TEAA/(TAA-TEAA),

BN & 5 £ AN PO B9 BE AR BR 2B AR 43 A

A 4 R, RN GBS 22 FUIE AR, NEWHIR & kb
BRITES, SRR C18:1n9¢c, iHER C18:2n6c
WZ o PREAPERIER AR C18:2n6c F ik, A
18.8%, FELEDUMSER C20:4n6¢ SRR, N 1.0%. ZA1ME
FIBENT P =+ RS TR C22:6n3¢ S, H2.1%, —
TRk =R C20:3n3c FEAAL, 4 0.2%. = AR DR
HYER C18:1n9¢ Fr i, A 30.4%, /—FR C22:1n9¢
L C24:1n9¢ FRHAK, 290 0.1%. Z A WAL S5
TAAE T ERY PUFA/Y SFA WHE R 1.1, NMEFAENIER S
M FAEIRY UFA/Y SFA (W HLAE R 1.7, SANVEFINE IR 5
ZAFIRE IR Y PUFA/Y MUFA B IR 0.2, (n-9) %A
HUFORE D7 12 S Y (n-9)UFA > (n-6) 2 Z AN AR I 2
Y (n-6)PUFA > (n-3) & Z A1 Fil 5 i iR & it Y (n-3)PUFA,
> (n-6)PUFA/Y.(n-3)PUFA Y HLAE M 3.9,

4 TRE5ER

AR R B AR 45 T R A G R 2K 1 4 A A
RO YN 4t 5 WO Jp SrBEL ST MR A BT IR
MR e, B 17 AR (A TREN), 17 Fha
FR P R RO AR (2.80%, 2.73%, 2.66%,
2.72%), & S AR ¥ R AR (0.13%, 0.09%, 0.16%,
0.18%); b7 & 3L W2 Hh & & I5 = 19 2 1 2R (1.64%,

3.2

1.59%, 1.75%, 1.81%), & & 5k i ¥ 2 & /R (0.45%,
0.55%, 0.51%, 0.57%). WA YN 4 %5 Hoah 3 Fh il s
AR 5 SR O T, T T R A R S B R
i 56 1) P o 2 ph LR 1 5 v S R R R 1 L A
s, SR G I o gt S 1100 S 4 0 G
TR LR M YFAA O 7.48%, 5N b SUBE(7.34%) 1)
PR 52 5 (7.72%) 50 R R (8.3 2%) AR 2 T, 136 HH IR
P4 5 (R R T 5 R A 3 R fa — AR, FRAREESE L IEH
AR 7L Eh W 1 S 5 (S BCAA/S AAA)Y K 3.0 ~3.5, 4
245G, WIRE SR 1.0 ~ 151200, YU 4 fif UL P 22 2L 1
{9 3 /95l (CBCAA/SAAA) Jy 2.28, 5 W9 b 40 B
(2.13)19 W 5 A 5 (2.28)0) . MR 5 (2.16) Y AHHE
I, TR YN 4 B A 3 R IR AR, BB TR .
oy ME R RIE S Y, BARIER, #EFE KR
MR BEFR R &5 . BT, SR RS SR E R P
Hr— R T FAO/WHO Frifis . X8 85 28 11 50 3T 2 A o FLb
T B ILMIGE BAAL ST . B & 6L iy
E/T. E/N {8 (44.12% . 78.55%)3 & T FAO/WHO [HJ¥5
8, PARTFSEE O MR A FAO/WHO X, 1)
Y4 R AL T WHO/FAO #2H A E/T 1R 40%78 4 Fl
E/NT Ji 8 60% LA b 1952 & (A AR bR 0, i HL
THRILIRIEE EAAL g 89.64%, 13T 90%, it MR PN 4
fo UL PA) v A ) S R AN R S A A B, T FL S A
WA EMHFE -
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Table 4 Analysis on fatty acid compositions and contents in
muscle of the juvenile golden perch(n=3)

R TR/ Y%

R 2R C14:0 2.0+0.0

T ILkAR C15:0 0.2+0.0

R C16:0 17.5+0.4

FEREIMAER C16:1n7¢™ 5.0+0.2
LWz C17:0 0.4+0.0
TRk ER— IR C17:1n7¢™ 0.3+0.0
R R C18:0 3.9+0.0

MR C18:1n9c* 30.4+0.6
Rz C18:2n6t" 0.2+0.1
TR C18:2n6c(LA)Y" " 18.840.2

y-IV #RIR C18:3n6¢c(GLA)" 0.6+0.0
a-FJFRAR C18:3n3c(ALA)*" 1.7+0.0
TEER C20:0 0.2+0.0

e —I R C20:1n9¢™ 1.3£0.1
TRk AR C20:2n6¢" 0.8+0.1
Tk =M C20:3n6¢ " 0.7+0.0
AEAE DUER C20:4n6¢(ARA)Y A 1.0+0.0
Rk SRR €20:3n3¢ 0.20.0
ZHERYIEER C20:5n3c(EPA): 1.120.1
/T2 C22:1n9¢* 0.1£0.0

#IMAER C24:1n9¢™ 0.1£0.0

T RS KEER C22:6n3¢(DHA) 2.120.1
He 11.3+1.7

LG 1T 2 3 Y SFA 24.240.6
PAANHL AN 7 2 B Y MUFA 37.240.7

Z A FAR NG E Y PUFA 27.240.1
ARG i Y UFA 64.4+0.6

AN RR TR A & Y HUFA 5.1£0.2
T BR TR B R Y EFA 21.540.2
(n-6) R Z AN AR IR B Y (n-6)PUFA 22.140.0
(n-3)RZ BRI E Y (n-3)PUFA 5.7+0.1
(-9 R A HE TR B ALY (n-9)UFA 31.90.5
>(n-6)PUFA/Y (n-3)PUFA 3.90.1

S PUFA/YSFA 1.1£0.0

> UFA/YSFA 1.7+0.0

S PUFA/Y MUFA 0.2+0.0

T IRITRRAFRA LA * IR, o AR AR,
XA AFIRITIR, # 2 AEFPRD

JEZIE A I T I E TR, R T a R i &
FORPEPY, IR C18:1n9¢ ATy 22 B BE M K R i
FFUMAIEIR S A IEH & T P20 4 R ta ik i R 41 b
TR ERY MR C18:1n9¢, HEEARES, &
B AR g O 4 55 (30.4%) > IR §5(29.2%)1 > )
A 15(27.6%)17) > B JE SUBE(18.8%)1Y, I 4 fir 14
MR C18:1n9c &R MRIMIBESIBER 1.6 £ T IRYIIGIR
C20:5n3c(EPA)FI — - k7S MR C22:6n3c(DHA)BIA N
JE NS KT R BRITRR . BN 46449 EPA
DHA 843510 1.1%. 2.1%, ST MM L85 4.6% .
10.1%)19 . SR FAE5(1.3% . 4.4%)17 . IR B5(2.6% .
8.1%)M, 4 iy £ fr) 45 S B HE UM e SUBE > B4R B >
TIN5 A 05 > N A 05 0 = (R, W SUBERY EPA
DHA # /e & 05 4.2 5. 4.8 5. FE ARG IR
h, RN & B AN R IR TR B Y MUFA K F 2 A
TRAIE T B Y PUFA, 3355 B4R R 52 4 il 7 —
, HE MM IS IR —3, HEREON Z A R R
Y PUFA K THAEFIE B2 S5 YMUFA, 308 4 Fp
TR £ 17 R 7 R Fh S 4 1Y) B i 45 25 . AT ST,
£ SFA. n-6. n-3 PUFA 1Y (n-6)PUFA/Y (n-3)PUFA Lt
{E#B AT BEA [ L BE S i AL IR G D REDY . ol B R R
P T AT AR L E R IR A n-3 R EZ R RGN
MRS n-6 Z8 51 ZZ AN AN I R LR A ) RS, BB ) 10
2H AR A TR 45 M9 Y (n-6)PUFA/Y (n-3)PUFA B
4 ~ 50 W 4t 5 I R T Y. (n-6)PUF A/Y (n-3)PUFA Lt
A 4, FEBAE T A4 84 A S5 R 2ok,
YPUFA/YSFA HU{E 2 M £ R 8 SR M (5 10— D B BLFR R,
VAU 2 B I I R TP Y PUFA/YSFA BBl 1.1, 5IRUHA
15 (0.7)4 . WY A 85 (0.7) VRN g SUBE(1.4) 0 —KE,
o T A T AR 2 R @ U AR A 0.4 ~ 05271

25 BRTIR, WO 4 B LA Hh AR 1 s RR R A 2R 1Y 4H
BRI R N ECBE . BUN SA  BOMAR B, AR
I R AR 2 LR B, 1 L5 AR TR B AR s
{ELJE I 4 005 1 1 7 R b 288 2 R A 75 5 53 b 3 s £
HERES, AL I 4 0505 17 2 ' Y. (n-6)PUFA/Y (n-3)
PUFA 1 UAEAF A0 A B 104 41 404 FRRE & 45 04 1 220K,
YPUFA/YSFA [ i = 5 TUAE 20 SV i) e (I
I, RN A BB R E R . REEESE . FFE ARTERE
Yo R R, W LME R EOL R &G 327 AT & fiR
K,

SE R
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