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ABSTRACT: Objective To detect the amino acid content of Guizhou rose tea, analyze its composition
characteristics, as well as comprehensively evaluate its quality. Methods In accordance to GB 5009.124—2016
National food safety standard-Determination of amino acids in foods, the paper collected total 12 rose tea with different
varieties and different blooming status from 5 production areas in Guizhou (Zhenyuan, Bijie Qixingguan District, Yanhe,
Kaiyang and Fenggang), determined the amino acid content by amino acid automatic analyzer, and compared the quality
of rose tea through principal component analysis and cluster analysis. Results There were 16 kinds of amino acids in
rose tea in all production areas in Guizhou, of which the content of aspartic acid was the highest, and the average total

amount of amino acid was between 5.96 g/100 g and 13.27 g/100 g. Meanwhile, the contents of essential amino acid,
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children essential amino acid, and medicinal amino acid were 2.05—4.16 g/100 g, 0.43—0.96 g/100 g, and 3.85-9.05 g/100 g

respectively; through principal component analysis, two principal components were extracted, and the cumulative

variance contribution rate was 86.072%, which was capable of effectively reflecting the comprehensive information

of amino acid. The results showed that the quality of 5-GZ, 3-GZ and 1-GZ amino acid was optimal; cluster analysis

divided 12 rose teas into 4 categories, which showed that the amino acid quality of these 12 rose teas was

significantly different. Conclusion The rose tea in all production areas of Guizhou is rich in amino acid. Through

comprehensive evaluation, the amino acid quality of Fenghua bud tea produced in Zhenyuan is the optimal.

KEY WORDS: rose tea; amino acids; principal component analysis; cluster analysis
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Table 3 Content of special functional amino acid in rose tea

HOHLAE 2 TAA EAA NEAA CE MAA EAA EAA CE MAA/

/(g/100 g) /(g/100 g) /(g/100g)  /(g/100 g)  /(g/100 g) /NEAA/% /TAA/% /TAA/% TAA/%

1-GZ 9.17 3.24 5.93 0.71 5.65 54.58 35.31 7.71 61.67
2-GZ 8.73 2.87 5.86 0.62 5.47 48.90 32.84 7.07 62.71
3-GZ 9.95 3.60 6.35 0.78 6.18 56.60 36.14 7.87 62.15
4-GZ 7.32 2.63 4.70 0.55 4.40 55.92 35.86 7.56 60.12
5-GZ 13.27 4.16 9.11 0.96 9.05 45.66 31.35 7.21 68.22
6-GZ 8.81 2.75 6.06 0.59 5.86 45.36 31.20 6.73 66.53
7-GZ 6.99 2.63 4.36 0.55 4.45 60.38 37.65 7.91 63.67
8-GZ 5.96 2.05 3.91 0.43 3.85 52.47 34.41 7.27 64.57
9-GZ 9.43 2.93 6.50 0.62 5.93 45.03 31.05 6.57 62.85
10-GZ 6.96 2.38 4.58 0.49 4.20 52.11 34.25 7.09 60.38
11-GZ 9.01 2.65 6.37 0.59 5.78 41.56 29.36 6.52 64.18
12-GZ 6.84 2.24 4.59 0.46 4.20 48.89 32.82 6.73 61.40

R4 HBRAEFDEMLFEREBA SIS WHO/FAO #FSEBRNIERN LB (%)
Table 4 Comparison of the proportion of various essential amino acids and WHO/FAO recommended amino acid pattern spectrum in
rose tea (%)

RAHERRNA Thr Lys Ile Val Leu Phe+Tyr
A 4.00 5.50 4.00 5.00 7.00 6.00
1-GZ 4.55 8.22 4.29 5.85 7.38 7.93
2-GZ 4.39 7.64 3.71 5.77 6.80 6.84
3-GZ 4.42 8.61 4.46 5.80 7.64 7.71
4-GZ 4.41 8.92 4.42 6.37 7.33 6.74
5-GZ 4.07 7.44 3.99 5.28 6.66 6.36
6-GZ 439 6.77 3.97 5.18 5.90 7.03
7-GZ 4.81 8.82 4.96 6.05 8.39 7.63
8-GZ 4.81 7.67 3.97 5.76 7.22 6.83
9-GZ 4.28 6.71 3.99 5.44 6.22 6.40
10-GZ 5.07 6.51 4.02 6.46 7.28 6.89
11-GZ 4.07 6.14 3.85 5.14 6.07 6.32
12-GZ 4.53 7.36 3.71 5.75 6.58 5.31
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AN, AL 18 2 o {1 3 B 92 B S R X 32 i 43 5 Wi
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55 2 ESR Pro #mrik s HA IE M2, 2 {EH 0.699,
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R FE 0 ey PR 28 A7 B b %) 5000 ok LA = o R X L 11
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0.256X,+0.259X+. ... +0.267X,5+0.222X,; F=0.179X,-0.227X,
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Table 6 Characteristic values and contribution rates of the
principal components

B FEAE(E JI2ETURE /% RFRTUIRE/%
1 12.909 80.681 80.681
2 0.862 5.390 86.072
3 0.707 4.422 90.493
4 0.382 2.387 92.880
5 0.307 1.920 94.800
6 0.248 1.550 96.350

®7 VRETFHEEMERS REE

Table 7 Initial factor loading matrix and principal component

coefficient
PCl PC2
HEER iy F S REL pi F A REL
Arg 0.964 0.268 -0.166 -0.179
Lys 0.921 0.256 -0.211 -0.227
His 0.932 0.259 0.034 0.037
Phe 0.883 0.246 0.088 0.095
Tyr 0.865 0.241 -0.283 -0.305
Leu 0.947 0.264 -0.207 -0.223
Ile 0.946 0.263 -0.123 -0.132
Met 0.796 0.222 0.215 0.232
Val 0.971 0.270 0.000 0.000
Ala 0.953 0.265 0.097 0.104
Gly 0.947 0.264 -0.182 -0.196
Pro 0.578 0.161 0.699 0.753
Glu 0.944 0.263 0.026 0.028
Ser 0.876 0.244 0.101 0.109
Thr 0.967 0.269 0.008 0.009
Asp 0.796 0.222 0.235 0.253

xS EWMNBN TR DNEEETREF
Table 8 Principal component score, principal component
analysis comprehensive score and ranking

BB Fi HF R HERF F o fr

1-GZ 2.27 3 -0.51 9 1.81 3
2-GZ 0.34 5 0.21 4 0.29 5
3-GZ 3.79 2 0.00 7 3.06 2
4-GZ -1.97 8 -0.33 8 -1.60 8
5-GZ 8.48 1 —0.68 10 6.81 1
6-GZ -0.12 7 0.02 6 -0.10 7
7-GZ -2.28 10 -1.75 12 -1.93 10
8-GZ -5.35 12 -0.74 11 —4.35 12
9-GZ 1.00 4 1.92 1 0.91 4
10-GZ -2.29 9 0.08 5 —-1.84 9
11-GZ -0.06 6 0.91 2 0.01 6
12-GZ -3.83 11 0.89 3 -3.04 11
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W 1 FR, IS 15 BRI S, PR BORIERS &
19 16 FVEIERRAEPR /7 4 25, 55 1 250 Arg. Lys. His, Phe,
Tyr. Leu, Ile. Val, Ser, Ala, Gly, Glu, Thr; 55 2 25K
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Fig.l R-type cluster analysis chart of rose tea
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Fig.2 Q-type cluster analysis chart of rose tea
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