FOOD & MACHINERY

DOI:10.13652/.spjx.1003.5788.2022.80096

E8HEE 1M BE 2538 | 2022411 A | RAESHIM

[ X495 ] 1003-5788(2022)11-0027-06

AREFHMERAEBAR T T REEEM

Analysis and comprehensive evaluation of amino acid composition of

Coreopsis tinctoria from different habitats
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Abstract: Objective: This study focuses on in-depth research and
development of the utilization of Coreopsis tinctoria resources.
Methods: The Coreopsis samples from Hetian, Urumgi, Aba,
Luding and Xining were hydrolyzed with hydrochloric acid, and

the contents of 17 kinds of amino acids were determined by auto-

matic amino acid analyzer. On this basis, the characteristics of
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amino acid flavor were analyzed and compared with the amino
acid pattern spectrum issued by FAO/WHO. RAA, RC and SRC
were calculated, and correlation analysis and cluster analysis were
performed on 17 kinds of amino acids of chrysanthemum. There-
after, the nutritional value of Coreopsis protein was comprehen-
sively evaluated. Results: 17 kinds of amino acids were detected in
all the 5 species from different habitats. The taste characteristics
of Luding and Aba Coreopsis was mainly bitter, while the other
three kinds of Coreopsis showed umami, bitter and sweet taste
from the highest to the lowest. Compared with the amino acid
pattern profile, the Met+ Cys in Coreopsis from the five produ-
cing areas were lower than the pattern spectrum standard, and
the proportions of other essential amino acids in the total amino
acids in Luding, Hetian and Urumgqi were close to and higher
than the pattern spectrum standard. According to the RC value,
Met and Cys were identified as as the first limiting amino acids of
Coreopsis. The SRC value ranged from 75 to 80, the ratio of es-
sential amino acids to total amino acids (E/T value) ranged from
31% to 36% . and the ratio of essential amino acids to non-essen-
tial amino acids (E/N value) ranged from 46 % to 55%. The E/N
values of Coreopsis in all five regions are slightly lower than the
FAO/WHO ideal protein standard. Conclusion: Coreopsis is rich
in amino acids and has high nutritional value with certain
medicinal value. It has good taste and can be used as a beneficial
product resource for human body.

Keywords: Coreopsis tinctoria; amino acid analysis; correlation

analysis; cluster analysis
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Table 1

Determination of amino acid species and content Coreopsis tinctoria from different habitats

Asp/ Thr* / Ser/

Glu/

Pro/ Gly/ Ala/ Cys/

(1072 gegH (107 %2gegH (10 2geg 1) (1072geg ) (1002gegH (10 2gegH Q0 2geg ) (102gg 1)

W E 1.178+0.019*  0.318+0.005* 0.382+0.005* 0.903+0.014* 0.739+0.020¢ 0.386+0.005> 0.42040.006> 0.07240.000"
i 1.38840.023¢  0.3194-0.005¢ 0.411-0.006> 1.00640.014> 0.75240.021° 0.396--0.007> 0.4454-0.007¢ 0.065+0.010°
oy 351 1.21340.015>  0.31440.005* 0.376+0.007* 0.89540.013* 0.94840.024¢ 0.37320.004* 0.3900.012* 0.07440.002"
5@ K5F 2.040+0.011¢ 0.50440.004> 0.574+0.003¢ 1.45840.005¢ 0.52340.011" 0.54240.003¢ 0.584+0.003¢ 0.132-+0.001¢
FH 1.84040.0214  0.50740.006> 0.578+0.007¢ 1.432--0.018° 0.48940.007* 0.55140.008¢ 0.590-0.007¢ 0.14940.001¢
Val* / Met * / Tle* / Leu* / Tyr/ Phe* / Lys*/ His/

(1072geg ) (10 2geg ) (10 2geg ) (10 2geg ) (10 2geg ) (10 2geg ™ (102geg ) (10 2geg

VPiE 0.370£0.004> 0.048-0.000* 0.322-£0.005¢ 0.55140.008" 0.162+0.003* 0.360=40.004"> 0.447-+0.008"> 0.135=40.004%
(LR 0.34840.006* 0.08520.001¢ 0.284720.005* 0.53320.009* 0.18370.003" 0.36120.006" 0.46640.008° 0.14140.002"
iy 431 0.36320.006" 0.05270.002" 0.31020.004" 0.53220.008* 0.163720.003* 0.35220.006* 0.42740.005* 0.14540.001"
B KFF 0.52240.002¢  0.07140.001° 0.4544-0.002¢ 0.784-0.004¢ 0.2504-0.001¢ 0.513-0.001¢ 0.738-0.003¢ 0.234-40.001¢
FIH 0.5080.006° 0.0742-0.001¢ 0.44470.007¢ 0.79640.012° 0.260--0.005¢ 0.5070.003¢ 0.7470.004¢ 0.225740.002¢
Arg/ T/ E/ N/

(1072 geg D (107 2gegH (10 2geg ) (1072gg 1) B BN
WE 0.3564-0.004*  7.15140.109  2.41740.033  4.7334+0.076 33.80 51.07
[y 0.37240.007"  7.5564-0.120  2.3954-0.038  5.1614-0.083 31.70 46.41
oy 301 0.35140.009* 7.27640.075 2.350£0.033  4.9274-0.042 32.30 47.70
B&KFF 0.4854:0.0039 10.40740.054  3.58540.017  6.822-40.037 34.45 52.55
FHI 0.41440.004¢ 10.110220.107  3.5832-0.034  6.5272-0.073 35.44 54.90
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Table 2 TAYV values of {lavoring amino acids in Coreopsis tinctoria from different habitats

EERARAED kR BIEDS) /0 tge g ) W (LS8 i 350 G AR5 I H
Asp 0.10 11.78 13.88 12.13 20.40 18.40
D IR
Glu 0.03 30.10 33.53 29.83 48.60 47.73
Thr 0.26 1.22 1.23 1.21 1.94 1.95
Gly 0.13 2.97 3.05 2.87 4.17 4.24
SCEEBR Ser 0.15 2.55 2.74 2.51 3.83 3.85
Ala 0.06 7.00 7.42 6.50 9.73 9.83
Pro 0.30 2.46 2.51 3.16 1.74 1.63
His 0.02 6.75 7.05 7.25 11.70 11.25
Lys 0.05 8.94 9.32 8.54 14.76 14.94
Met 0.03 1.60 2.83 1.73 2.37 2.47
Arg 0.05 7.12 7.44 7.02 9.70 8.28
BCE B Val 0.04 9.25 8.70 9.08 13.05 12.70
Leu 0.19 2.90 2.81 2.80 4.13 4.19
Ile 0.09 3.58 3.16 3.44 5.04 4.93
Phe 0.09 4.00 4.01 3.91 5.70 5.63
Tyr 0.26 0.62 0.70 0.63 0.96 1.00

K3 FRAFHEHACFESERSLEERIENNE FAO/WHO #EFREBRENXIE LK

Table 3 The proportion of essential amino acids in total amino acid of Coreopsis tinctoria from different habitats com-

paring with the pattern spectrum of amino acids recommended by FAO/WHO %

IR FAO/WHO 0% i iy By 391 BB ARSF FIH

Thr 4.00 4.45 4.22 4.31 4.84 5.02

Val 5.00 5.18 4.60 4.98 5.01 5.02

Met+Cys 3.50 1.68 2.00 1.73 1.95 2.20

Leu 7.00 7.71 7.05 7.31 7.54 7.87

Ile 4.00 4.51 3.76 4.26 4.36 4.39

Phe+ Tyr 6.00 7.30 7.20 7.08 7.33 7.59

Lys 5.50 6.25 6.16 5.87 7.09 7.39

x4 TEFHEHZMHLERERN RAARC X SRC (&

Table 4 Comparison of RAA, RC and SRC of essential amino acids in Coreopsis tinctoria from different habitats

) Ile Leu Lys Met+Cys Phe+ Tyr Thr Val
7 SRC
RAA RC RAA RC RAA RC RAA RC RAA RC RAA RC RAA RC
PiE 1.13 1.09 1.10 1.07 1.14 1.10 0.48 0.47 1.22 1.18 1.11 1.08 1.04 1.01  75.89
g T 0.94 0.96 1.01 1.04 1.12 1.15 0.57 0.59 1.20 1.23 1.05 1.08 0.92 0.95 79.16
ey 491 1.07 1.08 1.04 1.06 1.07 1.08 0.50 0.50 1.18 1.19 1.08 1.09 1.00 1.01 77.30

ofoKRF 1,09 1.02 1.08  1.01  1.29 1.21  0.56 0.52 1.22 1.15 1.21 1.14 1.00 0.94 77.04
F1H 1.10 1.00 1.12  1.02 1.34 1.22 0.63 0.57 1.26 1.15 1.25 1.14 1.00 0.91 78.37
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Table 5 Correlation analysis of amino acids in Coreopsis tinctoria

s Asp Thr Ser Glu Pro Gly Ala Cys Val
Asp 1.000
Thr 0.961" " 1.000
Ser 0.976**  0.993**  1.000
Glu 0.986" * 0.989 " * 0.998 " * 1.000
Pro —0.877 —0.904* —0.922" —0.917" 1.000
Gly 0.964"* 0.997"*  0.998" "  0.994" " —0.929" 1.000
Ala 0.968 " * 0.982" " 0.995" " 0.993" " —0.956" 0.993" * 1.000
Cys 0.902" 0.984**  0.967"* 0.954" —0.867 0.978**  0.950" 1.000
Val 0.947" 0.992**  0.974"*  0.970" " —0.880" 0.982** 0.959"* 0.976**  1.000
Met 0.543 0.391 0.493 0.515 —0.492 0.446 0.523 0.310 0.291
Ile 0.920" 0.982**  0.956" 0.949*  —0.867 0.968" " 0.939" 0.975* " 0.997" "
Leu 0.947" 0.998 " * 0.988 " * 0.981"* —0.910~ 0.995" 0.978 " * 0.988 " * 0.994 "
Tyr 0.966 " * 0.984 " " 0.997 " * 0.994"* —0.916" 0.993" * 0.991* 0.963" * 0.956"
Phe 0.969 " * 0.999 "~ 0.994 " * 0.991** —0.911~ 0.997" 0.985" " 0.977* 7 0.993" *
Lys 0.968" "  0.998"* 0.998" "  0.995* " —0.925" 1.000** 0.992** 0.977**  0.984" "
His 0.973** 0.993"* 0.986"*  0.985"* —0.860 0.985** 0.966"* 0.970"*  0.990" ~*
Arg 0.957" 0.879" 0.886 " 0.907* —0.800 0.874 0.880 " 0.787 0.892"
Fh Met Ile Leu Tyr Phe Lys His Arg
Asp
Thr
Ser
Glu
Pro
Gly
Ala
Cys
Val
Met 1.000
Ile 0.217 1.000
Leu 0.355 0.988* *  1.000
Tyr 0.540 0.934" 0.977" " 1.000
Phe 0.398 0.982**  0.997** 0.983* "  1.000
Lys 0.444 0.970" * 0.995" 0.992"* 0.998 " * 1.000
His 0.389 0.977** 0.988"* 0.974"* 0.993** 0.988**  1.000
Arg 0.427 0.868 0.865 0.856 0.897" 0.881" 0.906 " 1.000

*
*

T HHSEME R Pearson 285 « | B E MK (P<T0.05); x x , M i FH A K (P<<0.01).,

o T 3 w
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Figure 1 Amino acid cluster analysis diagraim of Core- WEKRALRTEAMS O EER S8R — MWLM
opsis tinctoria from different habitats Koo BSRUL.5 ALY T A A AR A ST &L B RN
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