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Analysis and nutritional evaluation of amino acids in fish dishes
consumed daily in Liaoning Province
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(Liaoning Provincial Center for Disease Control and Prevention, Shenyang 110000, China)

ABSTRACT: Objective To characterize the composition of amino acids in fish dishes consumed by Liaoning
Province residents and to evaluate their nutritional value. Methods The 7 kinds of representative fish dishes for
daily consumption were selected, the amino acid composition and content of fish dishes were determined by
conventional acid hydrolysis and alkaline hydrolysis methods using a fully automated amino acid analyzer, the amino
acid score and amino acid ratio coefficient methods were used to evaluate the comprehensive nutritional value and to
analyze the content of essential amino acids in a clustered heat map. Results The 7 kinds of fish dishes had

complete amino acid types, with a total amino acid content ranged from 92.88 to 190.00 mg/g; the essential amino
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acid content ranged from 36.09 to 74.14 mg/g; the ratio of the essential amino acid to the total amino acid ranged

from 0.39 to 0.41; and the total content range of sweet amino acids and umami amino acids ranged from 51.23 to

103.37 mg/g. The evaluation of amino acid scores and ratio coefficients showed that the composition of essential

amino acids in the 7 kinds of fish dishes was balanced and abundant. The clustering heat map divided the 7 kinds of

fish dishes into two categories according to the content of essential amino acids. Conclusion Although there is

variability in the amino acid content and nutritional value of fish dishes consumed daily by Liaoning residents, they

all contain a wide variety of amino acids with high nutritional value. They can be used as high-quality protein

sources. This study can provide a scientific value for the nutritional value analysis of finished dishes.

KEY WORDS: fish dishes; amino acids; nutritional evaluation
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{E & % (ratio coefficient of acid, RC)FIZFLAR Lb (i R EE 4
(score of RC, SRC)#EATIEMI4 15,

1.5 HIEAIE
iz Excel 2019 35T Frf s Bame o 3 - 7%
50924, {41 OriginPro 2022 #A4%F B 4T 825347 o

2 HERE5HH

2.1 BAFFPREMERRSENT

XFFEREEN) 7 Fha il G Th LW & B e IS,
PTG T R 1 A, TR R AR S 7
FhtadssE g, KM 18 A 3tmR, HA{ufh 8 ' EAA
F10FP NEAA, FHAIL 78 B3GR R 28 th g
Fra,
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Table 1 Amino acid composition and content in fish dishes (mg/g)

IR Zh it HAF i fa fiJ]fa BERE R AL /N BT i i
REHA R 18.91 17.32 19.49 9.24 16.11 9.37 14.40
TR 7.86 7.46 8.78 4.01 7.27 4.22 6.30
2 H R 6.75 6.38 7.99 3.48 7.31 3.97 6.16
B E R 28.16 28.79 34.46 18.27 25.53 17.84 23.81
i R 7.15 5.16 6.90 3.74 5.43 2.85 5.27
Ham 11.50 8.16 10.36 5.47 8.11 4.02 8.26
AR 11.32 10.33 12.10 5.93 9.33 5.32 8.73
ot =R 0.10 0.34 0.33 0.14 0.67 0.28 0.63
IR 8.66 8.72 9.65 4.70 7.61 4.88 7.12
BEmR 3.85 4.37 3.00 2.58 4.86 2.90 3.98
SSe R 8.42 8.33 9.11 438 6.80 4.50 6.43
TR 14.28 14.17 16.06 7.51 12.89 7.80 11.44
Jik R 6.15 6.03 7.02 3.00 5.71 3.33 4.89
KNAR 7.20 7.00 7.83 3.75 6.24 3.93 5.64
AR 15.96 16.24 18.60 8.34 14.26 8.36 12.95
HE R 4.84 4.05 5.05 2.10 3.84 2.35 3.27
KRR 11.62 10.46 12.17 5.85 9.92 5.62 9.01
R 0.57 1.98 1.13 0.83 0.56 1.34 0.49
TAA 173.30 165.28 190.00 93.30 152.44 92.88 138.77
EAA 66.80 68.28 74.14 36.09 60.49 37.92 54.35
EAA/TAA 0.39 0.41 0.39 0.39 0.40 0.41 0.39
EAA/NEAA 0.64 0.69 0.63 0.70 0.64 0.63 0.66
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Fig.1 Umami amino acids content ratio of 7 kinds of fish dishes
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Table 2 Results of AAS evaluation of EAA of 7 kinds of fish dishes
EAA 23 fir £ LAt Jili )4 WHAG AL il /N £ Sy ATt
pix =1 242.76 89.30 115.27 113.63 77.28 132.87 77.90
BB 215.70 84.18 102.17 107.41 65.24 123.91 71.00
EERE AR 135.13 64.07 49.68 87.59 66.80 113.78 64.77
SRR 260.06 99.71 119.60 124.12 72.28 141.69 79.50
LR 250.60 96.38 119.80 120.91 77.85 139.54 80.37
RN R+ 2 R 271.27 102.62 128.26 125.84 83.57 150.39 85.66
A R 362.46 142.94 179.55 173.77 111.46 193.55 117.73
=N 73.35 98.76 61.81 98.00 24.80 175.80 25.24
xR3 THELEIED EAA B RAA. RC 1 SRC &
Table 3 RAA, RC and SRC values of EAA in 7 kinds of fish dishes
. EART  FRA o RN R+ )
Pl A H IR TR o SE N o W @ER  SRC
- B i e R i ’ AR
. RAA 0.97 0.70 0.61 1.04 0.57 0.71 1.07 1.22
Z 3 i £ 78.86
RC 2.00 1.96 1.63 2.03 1.98 2.00 1.98 0.92
‘ RAA 0.36 0.27 0.29 0.40 0.22 0.27 0.42 1.65
LA A 79.55
RC 0.74 0.77 0.77 0.78 0.76 0.76 0.78 1.24
RAA 0.46 0.33 0.23 0.48 0.27 0.34 0.53 1.03
PSR 85.17
RC 0.95 0.93 0.60 0.93 0.95 0.95 0.98 0.78
. RAA 0.45 0.35 0.40 0.50 0.27 0.33 0.51 1.63
WHG AL 89.95
RC 0.94 0.98 1.05 0.97 0.96 0.93 0.95 1.23
o RAA 0.31 0.21 0.30 0.29 0.18 0.22 0.33 0.41
Tl /N F 77.24
RC 0.64 0.59 0.80 0.56 0.62 0.62 0.61 0.31
) RAA 0.53 0.40 0.52 0.57 0.32 0.40 0.57 2.93
TR 69.36
RC 1.10 1.13 1.37 1.11 1.10 1.11 1.06 221
RAA 0.31 0.23 0.29 0.32 0.18 0.23 0.35 0.42
TR £ 78.77
RC 0.64 0.65 0.78 0.62 0.64 0.63 0.64 0.32
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Fig.2 Clustering heatmap of EAA content of 7 kinds of fish dishes
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