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ABSTRACT: Objective To evaluate the amino acid compositions of 25 batches of Auricularia auricula from
Heilongjiang, Jilin and Sichuan, and provide references for the development and utilization of Awricularia auricula.
Methods According to GB 5009.124—2016 National food safety standard-Determination of amino acids in foods, the
amino acid content of Auricularia auricula was determined by automatic amino acid analyzer, and the data were processed
by principal component analysis. Results Auricularia auricula from different origins all contained 17 kinds of common
amino acids, with the total amino acid content ranging from 7.02 to 9.45 g/100 g, and the proportion of essential amino

acids to the total amino acids ranging from 36.2% to 38.0%. There was no difference in amino acid types among different
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regions, but the difference was significant, the glutamic acid and aspartic acid content in different regions were the highest,

with the average content of 1.06 and 0.99 g/100 g, respectively, accounting for 12.59% and 11.64% of the total amino acid

content, respectively. Two principal components were extracted by principal component analysis, and the cumulative

variance contribution rate reached 87.196%, which could reflect the comprehensive information of amino acids well. A

comprehensive evaluation model was established based on the score value of each principal component and the contribution

rate of variance, the amino acids of Auricularia auricula from 3 kinds of regions were complete in type and high in content,

and the content was significantly different, the top 5 regions for comprehensive evaluation were all Heilongjiang province,

with the highest score of 4.36, which was significantly higher than that of Auricularia auricula from other regions.

Conclusion The principal component analysis can be used to distinguish the amino acid composition differences of

Auricularia auricula from different producing areas, providing a theoretical basis for the amino acid evaluation and resource

development in Auricularia auricula.
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Table 1 Information about the Auricularia auricula
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Table 2 Amino acid content of Auricularia auricular from different regions (g/100 g, n=3)

MRS Val Met Ile Leu Lys Thr His Arg Pro
I-HLJMD  0.56+0.01 0.09+0.00 0.40+0.01 0.81+0.02 0.51+0.02 0.56+0.01 0.58+0.00 0.32+0.01 0.54+0.01 0.47+0.00
2-HLJMD  0.55+0.00 0.15+£0.00 0.39+0.01 0.79+£0.00 0.47+0.01 0.57+0.01 0.60+0.020 0.33+0.01 0.53+0.01 0.46+0.00
3-HLJMD  0.54+0.02 0.12+0.00 0.40+0.01 0.79+0.03 0.47+0.02 0.58+£0.03  0.55+0.00 0.34+0.01 0.55+0.04 0.47+0.04
4-HLJMD  0.55+0.01 0.10+£0.00 0.37+0.00 0.79+£0.00 0.49+0.00 0.51+0.02 0.62+0.00  0.37+0.01  0.54+0.00 0.49+0.02
5-HLJMD  0.49+0.00 0.12+0.00 0.34+0.00 0.70+0.01 0.44+0.01 0.47+0.00  0.54+0.00 0.28+0.01 0.47+0.00 0.45+0.01
6-HLIMD  0.47+0.01 0.11£0.00 0.33+0.01 0.67+0.02 0.42+0.02 0.46£0.01 0.50+0.01  0.26+0.05 0.45+0.03 0.37+0.01
7-HLJIQQHE 0.55+0.02 0.12£0.00 0.39+0.01 0.80+0.03 0.52+0.01 0.52+£0.03  0.60+0.00  0.34+0.02 0.524+0.03  0.52+0.01




5520 1 XM, A OIRD AR B R 1 i A S A A BT 8071
=25
S Val Met Ile Leu Phe Lys Thr His Arg Pro
8-HLIYCD 0.51+0.01 0.12+£0.00 0.35+0.00 0.74+0.01 0.44+0.00 0.50+0.02 0.55+0.00 0.29£0.01 0.46+0.01  0.45+0.01
9-JLBS  0.55+0.01 0.08+0.00 0.38+0.01 0.78+0.03 0.4740.00 0.52+0.01 0.57+0.01 0.24+0.01 0.51+0.00  0.46+0.05
10-JLTHSD  0.49+0.01 0.10+0.00 0.35+0.01 0.72£0.02 0.45+0.01 0.46£0.02 0.56£0.00 0.30+£0.01 0.47+0.01  0.45+0.01
11-JLJHSD 0.51£0.01 0.10£0.00 0.37+0.01 0.74+0.02 0.47+0.03 0.49+0.04 0.58+0.00 0.30£0.02 0.48+0.01  0.45+0.02
12-JLJHSD  0.46£0.02 0.09+0.00 0.32+£0.01 0.66+0.03 0.42+0.02 0.43+0.01 0.51£0.01 0.28+0.03 0.42+0.02  0.40+0.03
13-SCBZTJ 0.44£0.02 0.11£0.00 0.31£0.00 0.65+0.02 0.37£0.02 0.38£0.02 0.50+0.01 0.27+0.00 0.40+0.02  0.39+0.01
14-SCBZTJ 0.50£0.00 0.09£0.00 0.35+0.01 0.73+0.00 0.46£0.02 0.47+0.00 0.55+0.00 0.31£0.01 0.47+0.01  0.45+0.00
15-SCBZTJ 0.45+0.01 0.07+0.00 0.31£0.00 0.63+0.02 0.44+0.04 0.40£0.03 0.51£0.00 0.35+0.05 0.41£0.00  0.41+0.00
16-SCBZTJ 0.50£0.01 0.10£0.00 0.34+0.01 0.72+0.01 0.44%0.01 0.45£0.00 0.57+0.02 0.33%0.02 0.46£0.00  0.41x0.02
17-SCBZTJ 0.47+0.00 0.10£0.00 0.32+0.00 0.68+0.00 0.43£0.02 0.43£0.01 0.51+0.00 0.28+0.00 0.44+0.01  0.40+0.03
18-SCBZTJ 0.50£0.01 0.10£0.00 0.35+0.00 0.72+0.01 0.43+0.00 0.50£0.00 0.53+0.01 0.27+0.00 0.46+0.00  0.46+0.00
19-SCGYQC 0.53+0.01 0.10+£0.00 0.38+0.01 0.76£0.01 0.45£0.03 0.50+0.03 0.55+0.00 0.31+0.01 0.47+0.03  0.44+0.02
20-SCGYQC 0.43+0.01 0.08+0.00 0.30+£0.01 0.62+0.02 0.37+0.01 0.38+0.02  0.46+0.00 0.25+0.01 0.37+0.02  0.37+0.01
21-SCGYQC 0.48+0.00 0.07+0.00 0.33£0.00 0.70£0.00 0.44+0.00 0.42+0.02 0.51£0.01 0.28+0.00 0.42+0.00  0.43+0.00
22-SCGYQC 0.50+0.02 0.08+0.00 0.35£0.01 0.73£0.02 0.46+0.00 0.45+0.00 0.53£0.01 0.31£0.01 0.44+0.00  0.43+0.03
23-SCGYQC 0.53+0.02 0.09+0.00 0.38+0.01 0.78+0.01 0.47+0.01 0.52+0.02 0.56+£0.01 0.3040.02 0.51£0.02  0.48+0.00
24-SCGYQC 0.48+0.00 0.10+0.00 0.35:0.00 0.69£0.00 0.42+0.01 0.45+0.00 0.50£0.01 0.28+0.01 0.44+0.01  0.44+0.01
25-SCGYQC 0.4240.02 0.06£0.00 0.29+£0.01 0.61+0.02 0.38+0.02 0.39+0.02  0.46+0.02 0.25+0.01 0.36£0.03  0.38+0.01
SEH{E 0.50 0.10 0.35 0.72 0.45 0.47 0.54 0.30 0.46 0.44
A5 2% 8.08 19.98 9.00 8.19 8.38 11.98 7.67 11.28 11.10 8.72
Mk Asp Ser Glu Gly Ala Tyr GABA EAA TAA  EAA/TAA/%
1-HLIMD  1.08+0.01 0.53+0.00 1.1740.00 0.52+0.00 0.79+0.00 0.29+0.01  0.12+0.00 3.51 9.34 37.58
2-HLJMD  1.10+0.05 0.57+0.04 1.1940.00 0.52+0.00 0.78+0.00 0.25+0.03  0.11+0.00 3.52 9.36 37.61
3-HLJMD  1.0540.03 0.55+0.01 1.19+£0.00 0.51+0.00 0.78+0.00 0.26+0.01  0.12+0.00 3.45 9.27 37.22
4-HLIMD  1.1140.01 0.56+0.00 1.18+0.00 0.50+0.00 0.83+0.00 0.30+0.02  0.14+0.00 3.43 9.45 36.30
5-HLJMD  0.98+0.00 0.50+0.01 1.2240.00 0.45+£0.00 0.73+0.00 0.25+0.00  0.13+0.00 3.10 8.56 36.21
6-HLIMD  0.944+0.03 0.48+0.01 1.07+0.00 0.44+0.00 0.67+0.00 0.24+0.00 0.10+0.00 2.96 7.98 37.09
7-HLJQQHE 1.12+£0.06 0.52+0.00 1.15+0.00 0.51£0.00 0.82+0.00 0.29+0.00  0.13+0.00 3.50 9.42 37.15
8-HLJYCD 1.02+0.04 0.51+0.01 1.1140.00 0.46+0.00 0.73+0.00 0.26+0.00 0.12+0.00 3.21 8.62 37.24
9-JLBS 1.06+0.02 0.51+0.00 1.15+0.00 0.51+0.00 0.77+0.00 0.28+0.01  0.12+0.00 3.35 8.96 37.39
10-JLJHSD  0.98+0.00 0.48+0.01 1.04+0.00 0.46+0.00 0.74+0.00 0.26+0.01  0.13+0.00 3.13 8.44 37.09
11-JLJHSD  1.04£0.05 0.53£0.02 1.12+£0.00 0.48+0.00 0.76£0.00 0.27£0.02  0.11£0.00 3.26 8.80 37.05
12-JLJHSD  0.91+0.04 0.44+0.02 0.97+0.00 0.42+0.00 0.69+0.00 0.25+0.01  0.11+0.00 2.89 7.78 37.15
13-SCBZTJ 0.87£0.04 0.43+0.00 0.94+0.00 0.41+0.00 0.66£0.00 0.23+£0.01  0.09+0.00 2.76 7.45 37.05
14-SCBZTJ 1.01£0.01 0.51+0.01 1.07+0.00 0.47+0.00 0.75+0.00 0.27+£0.01  0.13+0.00 3.15 8.59 36.67
15-SCBZTJ  0.91+0.01 0.44+0.00 0.95+0.00 0.42+0.00 0.67+0.00 0.25+0.01  0.11+0.00 2.81 7.73 36.35
16-SCBZTJ  1.03+0.07 0.51+0.03 1.07+0.00 0.46£0.00 0.75+0.00 0.26£0.01  0.11+0.00 3.12 8.51 36.66
17-SCBZTJ  0.92+0.00 0.45+0.00 0.98+0.00 0.43+0.00 0.68+0.00 0.24+0.00  0.12+0.00 2.94 7.88 37.31
18-SCBZTJ 1.01+0.03 0.50+0.00 1.07+0.00 0.46+0.00 0.73£0.00 0.24+£0.00  0.11+0.00 3.13 8.44 37.09
19-SCGYQC 1.00+0.02  0.5+0.01  1.08+0.00 0.50+0.00 0.74+0.00 0.25+0.04  0.12+0.00 3.27 8.68 37.67
20-SCGYQC 0.85+0.02 0.42+0.01 0.89+0.00 0.40+0.00 0.63+0.00 0.21+0.00  0.09+0.00 2.64 7.12 37.08
21-SCGYQC 0.94+0.01 0.44+0.00 0.99+0.00 0.45+0.00 0.70+0.00 0.24+0.01  0.11+0.00 2.95 7.95 37.11
22-SCGYQC 0.98+0.03 0.46+0.01 1.03+0.00 0.46+0.00 0.73+0.00 0.26+0.01  0.11+0.00 3.10 8.31 37.30
23-SCGYQC 1.0240.04 0.53+0.02 1.10+£0.00 0.5040.00 0.76+0.00 0.28+0.02  0.11+0.00 3.33 8.92 37.33
24-SCGYQC 0.92+0.02 0.43+0.00 1.00£0.00 0.46+0.00 0.67+0.00 0.23+0.01  0.10+0.00 2.99 7.96 37.56
25-SCGYQC 0.83+0.04 0.40+0.02 0.87+0.00 0.39+0.00 0.62+0.00 0.21£0.00  0.10+0.00 2.61 7.02 37.18
S 0.99 0.49 1.06 0.46 0.73 0.25 0.11 3.12 8.42 37.10
A5 R E% 8.12 9.61 9.12 8.28 7.62 9.00 11.04 8.48 8.32 1.05
22 AR~ EAREREERE XSS . His 8] i #H 560 5 8% 52 3 /K S (P<0.01); Ser 15 Val,
TEVEAT RS0 T 22 B0, 5 b BT 4 B e 4T 38 1 Met, Ile. Leu., Phe. Lys. Thr. His. Arg. Pro. Asp
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2 Z I AT IE ARG, J6 136 MRS, A%
FAOGHE (P<0.05) HYA 8 A, FATEML i % AH G (P<0.01)
R 123 4, HH Arg 5 Val, Met. Ile, Leu. Phe, Lys.

) %) A G PR % 1% 838 7K - (P<0.01); Asp 5 Val Met. Ile,
Leu. Phe, Lys. Thr. His. Arg. Pro [8]it#H & ik
B E K (P<0.01); RFS A2 FE MR ) 1 AH G R BUFE 0.6 LA
I, BRI A S SR () B A S MR AR, T R AR A
e xh Heb A7 454 40 pe
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Table 4 Initial eigenvalues and cumulative variance contribution of principal components

o PIUGEHEAEAE SR F-J7

Bt TIEAG 2% Bt T IY I EB%

1 13.645 80.262 80.262 13.645 80.262 80.262

2 1.179 6.934 87.196 1.179 6.934 87.196
3 0.768 4.515 91.712
4 0.490 2.884 94.596
5 0.269 1.581 96.177
6 0.203 1.196 97.374
7 0.116 0.681 98.055
8 0.104 0.611 98.666
9 0.073 0.429 99.095
10 0.054 0.320 99.414
11 0.030 0.178 99.592
12 0.023 0.133 99.725
13 0.018 0.105 99.830
14 0.015 0.090 99.920
15 0.009 0.056 99.975
16 0.003 0.015 99.990
17 0.002 0.010 100.000
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Table 5 Principal component eigenvectors and loading matrix - - -
1 2
A= XA ETc
AIERRFE ST 35 G S | 35 ¥ 35
F F,
14-SCBZTJ 1.09 10 —-1.15 23 0.79 11
Val 0.976 0.047
15-SCBZT)  -3.46 22 -2.16 25 -2.92 22
Met 0.512 0.680
16-SCBZTJ 0.33 14 -0.25 15 0.25 14
Ile 0.943 0.147
17-SCBZTJ  -2.68 20 —0.18 14 -2.17 20
Leu 0.971 0.050
18-SCBZTJ  -0.10 15 0.87 5 —-0.02 15
Phe 0.928 —0.264
19-SCGYQC 1.47 9 0.25 10 1.20 9
Lys 0.920 0.269
20-SCGYQC -6.98 24 0.57 9 -5.57 24
Thr 0.947 —0.088
21-SCGYQC -2.43 18 -1.02 21 —2.02 19
His 0.633 —-0.344
22-SCGYQC  —0.52 16 -1.02 22 -0.49 16
Arg 0.973 0.099
23-SCGYQC 2.71 7 —0.11 13 2.17 7
Pro 0.897 —-0.132
24-SCGYQC -2.42 17 0.81 6 -1.89 17
Asp 0.980 0.009
25-SCGYQC  -7.39 25 -0.62 18 -5.97 25
Ser 0.937 0.176
Glu 0.918 0216 ABIFER TR A Sh {0 3 4573l 25 R A
Gly 0.957 0.093 HH RS S T IE, K 17 FhEEER . RA
Aln 0970 ol LG ST LA T E AN, FER IR T 2 A
Tyr 0.875 0368 ALY, RESCM R ACH B AT E AR I R 5 2., L7 2258
BRAACE, R HE 45 £ S 5 7 22 TR 22
GABA 0.719 —0.400

6 EARERERIMSBINEAES
Table 6 Component scores and comprehensive scores of amino
acids in Auricularia auricula

F F, F
it

By B HFE S B/ HF

1-HLJMD 4.88 3 —-0.49 17 3.88 4
2-HLJMD 4.63 4 2.63 1 3.9 3
3-HLIMD 4.29 5 1.21 3 3.53 5
4-HLIMD 5.58 1 -1.77 24 4.36 1

5-HLJIMD 0.46 12 0.72 8 0.42 12

6-HLIMD  -2.63 19 1.61 2 -2 18
7-HLIQQHE 5.5 2 07 19 436 2
8-HLJYCD 097 11 0.8 7 084 10

9-JLBS 283 6 005 12 227 6

10-JLJHSD 0.39 13 -0.78 20 0.26 13
11-JLJHSD 1.93 8 0.12 11 1.56 8
12-JLJHSD  -3.25 21 -0.45 16 -2.64 21

13-SCBZTJ  -5.19 23 1.14 4 -4.09 23
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