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Principal component evaluation of amino acid quality in muscle of
Maccullochella peelii at different growth stages
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ABSTRACT: Objective To study the difference of amino acid content in the muscle of Maccullochella peelii at
different growth stages and its quality evaluation of amino acid. Methods The amino acid content in the muscle of
Maccullochella peelii at 3 stages of juvenile, adult and parent fish were determined by automatic amino acid analyzer,
and the amino acid quality was evaluated by principal component analysis. Results There were 17 kinds of amino
acids in the muscle and feed of Maccullochella peelii at different growth stages, and glutamic acid content was the
highest, cystine content was the lowest, and there was a strong positive correlation between muscle and feed amino
acid (r*=0.98682~0.99919). The principal component analysis showed that the 17 kinds of amino acids in the muscle

of Maccullochella peelii could be reduced in dimension into 2 kinds of principal components, and phenylalanine and
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lysine were the main characteristic amino acids of Maccullochella peelii, the principal component evaluation function

of amino acid quality constructed was F=0.756Y,+0.243Y,, and the calculation result showed that juvenile fish had
the highest score (4.223), followed by parent fish (—1.854), adult fish had the lowest (—2.369). Conclusion The

amino acid quality in the muscle of Maccullochella peelii at juvenile stage is the best, followed by parent fish, in

terms of amino acids, it is suggested that the amino acid composition in the feed of Maccullochella peelii at different

growth stages should be more effective to refer to the diets of juvenile fish and parent fish.

KEY WORDS: Maccullochella peelii; amino acid quality; principal component analysis
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Table 1 Correlation analysis of amino acid composition in muscle and feed of Maccullochella peelii at different growth stages

HAILIR #fa “yfa R A fa £ JRfa Tk
RITE BRI % 7.71 4.51 7.10 4.00 7.25 420
IR Y% 3.59 2.12 3.33 1.86 3.46 2.03
2L R % 3.38 2.09 3.24 2.19 3.38 1.87
BH BRI 11.89 7.4 11.01 7.26 11.30 6.06
HHE#R/ % 475 2.93 5.94 2.44 6.42 2.97
AR/ % 4.68 3.04 4.77 2.44 4.95 2.89
AR 2R Yo 3.56 2.39 3.22 2.25 3.31 2.25
EAR Y% 1.79 1.19 1.71 1.00 1.94 1.03
S AR % 3.19 1.99 2.84 1.90 2.92 1.90
TER R/ % 5.93 3.71 5.37 3.44 5.49 3.40
1% R/ % 2.42 1.52 2.21 1.46 2.29 1.40
ARINRATR % 3.07 2.11 2.86 2.04 2.87 1.91
W2 R/ % 6.86 4.13 6.47 2.86 6.48 3.63
HZ R/ % 1.56 1.27 1.58 0.97 1.67 1.27
A5 R /% 4.85 3.01 4.96 2.78 5.18 2.80
flE R/ % 3.12 2.32 3.50 2.33 3.72 1.89
e B/ % 0.56 0.40 0.46 0.58 0.49 0.34
FHER S/ % 72.91 46.13 70.57 41.80 73.12 41.84
WL 5 el a2 S R AH DG 1 0.99612 0.98682 0.99919
2 TEIEKMEBEEHETEIRERTHEFEK 28
Table 2 Principal component matrix of amino acids in v
Maccullochella peelii at different growth stages SULRR £
o Pl P2
V=1 2y
A P1 P2 S 5E e IR 0.987 0.162
ENRES 1 0.984 0.180 e 0.989 0.147
P 0.893 0.450 ik 2 1R 0.946 0.324
2R 0.549 0.836 RPTETR 1.000 ~0.015
W,
HaEm -0.943 0333 HAR -0.596 0.803
E 0717 0.697 et 0717 0.697
L 0.980 0.200 et -0.910 0.415
EEM ~0.117 0.993 W R 0.971 0.237
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Table 4 Standardized data for amino acids in Maccullochella
peelii at different growth stages (2)

IR 4 ta it ¥fa
KRI'N& AR 1.122 -0.797 -0.325
TR 1.000 -1.000 0.000
225 R 0.577 ~1.155 0.577
BHEIR 1.093 -0.870 -0.223
HaEmR -1.109 0.275 0.834
N R -0.873 -0.218 1.091
RFLE R 1.116 -0.814 -0.303
AR —0.200 —0.885 1.085
R R 1.127 —0.782 —0.345
SERR 1.131 -0.769 -0.362
ik 2 R 1.069 -0.912 —0.157
RINAR 1.154 -0.619 —0.535
TR 1.154 —0.600 -0.555
MR —0.740 -0.398 1.138
AR —0.873 -0.218 1.091
i E=Nizd -1.076 0.176 0.901
bR 1.104 ~0.844 —0.260

HRFIE(E AN 2 F2 B0 MR 155 vT A5 B ARAE ] it
HGEE 5). BHE 4 S WEE Y =X1,Z +..+ X1 ,Z
FYo=X2,Z 4. +X2 172, 2 PR IR R B,
HY LY, B A 1 MR 2, XL X Il Z R
L. 17 BEA BSR4 f 5 R T IE& AR 17 Fra LR
PR X IO 45 1

2 4 TS R B FA RS, 25 E
[ O R R ST I ¢ = e T o A T =W
F=0.756Y,+0.243Y,, ZI15H, 152 3 AR A K B B 25
B UL PA) PP 2 R T AR A (B L2 6. A 6 RIS falry,
By 0 1 S B R L T AF A3 R 1 (4.223), SRR Z.(-1.854),
AR A A (—2.369) 6

®5 TREKMESBHEGTEREHTITFMIFEREFEE)
Table 5 Characteristic vector (coefficient) of amino acid
principal component evaluation of Murray cod at different
growth stages

RHIE ) 5 (RED
BEER
X4 X2

RINEHR 0.274 0.483
TEAR 0.249 0.439
22 7R 0.153 0.270
B AR 0.269 0.473
TR -0.263 ~0.463
NER -0.200 -0.352
AR 0.273 0.481
EAEMR -0.033 -0.057
AR 0.275 0.485
SLHER 0.276 0.486
Ji% MR 0.264 0.465
ENAR 0.279 0.491
R 0.279 0.491
2H AR -0.166 -0.293
AR —0.200 —0.352
it 2 R -0.254 —0.447
bt =R 0.271 0.477

#6 AREKMBEREFEBRNERSEFES
Table 6 Scores of the principal component factors of amino acids
in Maccullochella peelii at different growth stages

GiES Y, Y, F Hy
#hfh 3.562 6.274 4223 1
I -1.998 -3.520 -2.369 3
et ~1.564 -2.754 —1.854 2
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