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Analysis and Evaluation on Leaf Quality of Different Artemisia argyi Germplasm Resources
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[ Abstract] Objective: To analyze the quality differences among different germplasm resources of
Artemisia argyi and to screen out the specific germplasm by comprehensively evaluating 14 quality traits of 100
germplasm resources. Method: Germplasm resources of 4. argyi were collected from all over the country. The
output rate of moxa and the content of total volatile oil in 4. argyi leaves were determined, and the contents of 12
flavonoids and phenolic acids in 4. argyi leaves were detected by ultra performance liquid chromatography
(UPLC). The correlation analysis, principal component analysis and clustering analysis were used to
comprehensively evaluate the quality of A. argyi. Result: There was rich genetic diversity of 4. argyi germplasm

resources, and the variation coefficients of 14 quality traits ranged from 25.67% to 127.34%, among which the
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coefficient of variation of chlorogenic acid, cryptochlorogenic acid, isoxiafotaside, isochlorogenic acid B and
isochlorogenic acid A was more than 70% , with high variation. The output rate of moxa was negatively correlated
with 9 quality traits, while the content of total volatile oil was positively correlated with 10 quality traits, and
most of the flavonoids and phenolic acids had synergistic effects. 12 flavonoids and phenolic acids were analyzed
by principal component analysis, and 4 principal components could be extracted. The highest contents of
flavonoids and phenolic acids were found in S98 (Hangzhou, Zhejiang province) , S84 (Longhui county,
Shaoyang city, Hunan province) , S66 (Futian river town, Macheng city, Hubei province) , S35 (Balihu town,
Qichun county, Huanggang city, Hubei province) , and S15 (Fudao town, Tangyin county, Anyang city, Henan
province). The systematic clustering analysis showed that the 100 germplasm could be divided into four groups
when the euclidean distance was 8.0, with 90,3,3,3 and 4 accessions in group [ , II , I and IV, respectively.
The germplasm resources in group Il contained the highest content of flavonoids and phenolic acids, the group
Il contained the highest content of total volatile oil and the group IV contained the highest output rate of moxa.

Conclusion: The leaf quality of different A. argyi germplasms is different. This study can provide the basis for

the quality evaluation and variety breeding of 4. argyi germplasm resources.
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Table 1 Information of 100 Artemisia argyi germplasm resources
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98%~95%A; 0.5 ~ 7 min, 95%~75%A; 7~ 11 min,
75%~70%A; 11~14 min, 70%~67%A; 14~
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Fig. 1 UPLC of Artemisia argyi mixed reference solution(A) and

test solution (B)
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101.92 mg-L", 5 E 51 106.71 mg- L' 4% iR
B 315.56 mg-L", S &¢ J5i i A 545.00 mg-L"', 7 4% i
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Table 2 Calibration curves, coefficients andlinear ranges of
analytes
VR R )4 5 fog”irﬁ
1 B Y=4 198.904X+0.049  0.999 8 0.07~7.37
2 R ¥Y=3 975.955X-0.099  0.9993 0.13~12.71
3 RREEER Y=2 807.421X+0.072 0.9994 0.04~3.73
4 HBET Y=2356.182X-0.051  0.999 6 1.02~101.92

5 HHEMET Y=2301.001X-0.487
6 S&iRB
7 RHFERA Y=3926.774X-0.173
8 H&JEiRC
9 mEmERR

10 FERAHE  Y=3442.916X-0.483

0.9994 1.07~106.71
Y=3 134.850X+0.069 0.9998 3.16~315.56
0.9995 5.45~545.00
Y=2907.070X+0.310  0.999 1 3.58~358.33
Y=5454.418X+0.178  0.9993 0.19~18.62

0.9995 0.95~95.06

11 FEZEHE Y=4038.841X-1.077 0.9994 1.72~171.50
12 HSHFEE  Y=2026.618X+0.010 0.9991 1.76~176.40

2.4 BudEr At R A Excel 2010 5 %) ¥4 917 48
11532 FH A SPSS 25.0 B4 247 46 56 M 40 A1 L 32
O3 BT B 2543 M, P<0.05 F i A B A e

3 ERS5HW

3.0 SRR AR ST X 100 £ SC R i B IR
MR R R R R R T R 12 o R R i
B o S i AT b A R L 3. SR R L
YR AE 8.23%~45.33% , F 21 {H My 23.38% ; M
ST B B %1 0.53%~2.55% , - M N 1.43%,
HH GRS RN S R T B a0 P s SR T A 2
N FTIK 24 b TR AR A B AR . 12 b
I R 2 1 43 v ~F- 349 8 1 AR Y 43 301 Dby o e D R
SRR | Bk SRR A S B M L 43 510 0.65,0.65,
0.50,0.56 mg-g", F B N AR IR A, 545
RO, mEZERMEN TR, /758 6.25,4.76,
3.18,3.32 mg-g'c Sk AT Y 14 4 b BT PR IR R
LA [ A R 0 A8 S R S R BT 22.97%~127.34%,
B S0 H R S 0 R R K B AR S R
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Table 3  Variations of quality-related traits of Artemisia argyi

germplasm resources

0 2/ SN VA S ORI N

BIREER w w ow w2
S R % 8.23 4533 23.12 2338  6.28  26.87
SRR % 0.53 255 1.46 143 36.68 2297
Bk R /mg- g 0.02 193 060 0.65 31.87 48.79
2% )52 /mg - ¢! 0.03 573 039 0.65 8271 127.34
a4k R /mg- gt 0.01  3.10 024 050 62.45 12445
BB /mg- ¢! 0.10 498 1.60 1.62 91.12 56.25

SHE M /mg-g' 016 2.67 044 056 43.37  77.20
FEFEEE B/mg-g' 031 11.23  1.92 229 163.10 71.08
FRLEFRIR A/mg-g! 048 2456 530 625 461.48 73.83
SELEERR C/mg-g' 041 16.05 422 476 299.75  62.96
AR R /mg- g 0.01 074 020 023 13.72  60.90
BER A E/mg-g' 0.09 325 093 1.00 49.60 49.62
B H E/mg-g! 034 540 317  3.18 10423 32.74
T E/mg-g! 141 8.00 335 332 12040 36.28

BEHEEML HRREHRIRELZERXTRENE
FHIEM G o X ULH 144 B R 8] A7 76 3 A [ A
JE B0 R DG A, rp SO SRR A D | R A
Wy R 26 1 18] 22 B2 M EL RS DU RO T, R4 R i 5 B
T 1 P53 PR IS G o A R 193 TR 2K R ] 22 S AH .
[7 (4 75 7

Table 4 Correlation coefficient between the 14 quality traits of Artemisia argyi germplasm resources

PEAR X, X, X, X, X, X, X, X, X, X, X, X, X, X,
X, 1.000

X, -0.168 1.000

X, -02280 0221V 1.000

X, -0.139  0.122 0596  1.000

X, -0.042  0.051  0.163  0.5042 1.000

X, =091 0217" 0497 02159 -0.090  1.000

X, -0.099 -0.061  0.178 03152 0.431» -0.126  1.000

X, -0.178  0.104 04622 02870 0.126 0297 0.2892  1.000

X, -0.096  0.102  0.485Y 0.5512 0276 0203 0.3402  0.3832  1.000

X, -0.132  0.147 05980 0.618” 0.3512 0.304) 0398  0.6190 0.8672  1.000

X, 0.018  0.18 -0.032 -0.017  0.165  0.043 0.047  0.032  0.045  0.124 1.000

X, 02479 0142 -0.120 -0.117  0.044  0.052 0.003 -0.074 =-0.037 -0.013 0.3822 1.000

X, 0030 04352  0.031 -0.049 -0.059  0.056 0.010  0.103  0.021  0.126 0.3102 03022  1.000

X, 0115 -0.003 -03262 -0.131  0.049 -0.020 0.132  0.173  0.061  0.044 0.122  0.195 -0.059 1.000
TE X, 30 5 X, S Xy AR IER X, SR IR 5 X, B G SRR 5 X BRI 5 X S BB B4 5 X SR JRLIR B X, S LR A5 X

LKA Cs.X),. n’l“ﬁu% 3 X)p 1’“’9%71“%%\,&3 FEEEWE X,

S TR . IR

R A e LV P<0.05,2 P<0.01,
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SR L R RRE L BOR 5 3 E b E I
YRR IR (B B K 5 56 4 35 43 v 1Y &0 F B 3R B AR AR
B3R, AT I A 3 B8 S Wi 3 43 Hh AR AIE (B
BRI S . R 5Tk 3 (0.456,0.217,
0.186,0.14) K hr AL PR EHE SR 15 4 > E o256
543 F=0.165X,+0.103X,+0.022.X,+0.200X,+0.069.X,+
0.237X,+0.198X,+0.249.X,+0.135X,,+0.124X,,+0.135X,,+
0.118X,,, Hrh M1, R 5 B, 74t J5iM C
1Y 2R B, AT LAAE Sy Sz e 3L i e 2 R0 1 1R SIS
FEAGHENMELEN . B EALITEREGS
B (F)IF AT HES A5 - H Y (E R 0.489, 15 41
B f K% 5 A543 51k S98(1.134),S84(1.014),
S66(0.963),835(0.859),S15(0.833) , J& i Fl i vpr
B R R PR A8 B 5 3R IR B A 1) o R

x5 LRANEMMBBRERSHERS S
Table 5 Principal component analysis of 12 flavonoids and

phenolic acids

62N F1 T2 T3 T4
AR ER (X)) 0.756 -0.295 0.356 -0.155
SRR (X,) 0.778 -0.161 -0.14 -0.270
e 5 SRR (X)) 0.483 0.204 -0.549 -0.343
SARIEAT (X)) 0.392 -0.108 0.659 0.219
SEMEA (X)) 0.497 0.209 -0.541 -0.007
58 JFR B(X) 0.648 0.057 0.145 0.445
S8R A(X,) 0.81 0.027 -0.058 0.098
SRR C(X,,) 0.923 0.093 0.033 0.102
FERE X)) 0.09 0.721 0.165 -0.230
FERTEAE (X,,) -0.064 0.735 0.209 -0.099
FELEREX,) 0.070 0.531 0.430 -0.267
ST HEX,,) -0.025 0.472 -0.281 0.740
FRAEAE 3.756 1.789 1.535 1.161
TR H /% 31.297 14.909 12.794 9.679
Fit kR /% 31.297 46.207 59.000 68.680
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Fig. 2 Cluster figurer of Artemisia argyi germplasm resources
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Table 6 Average values of quality traits in Artemisia argyi

germplasm resources

R ERIN 9T EHE S IIZERE SIS SBIVERE

o R % 23.38 2233 20.67 26.25
SRR /% 1.44 1.47 2.37 0.44
LA AEF 0.46 1.04 0.65 0.50
Bk R R /mg - ! 0.62 1.60 0.99 0.54
LR R /mg - g! 0.54 3.44 1.04 0.72
Bt R iR /mg - g 0.48 1.44 0.39 0.35
b5+ /mg- ¢! 1.58 2.73 2.59 0.92
SEEMIEH /mg-g! 0.54 1.21 0.45 0.61
LR B/mg- g! 2.17 4.86 2.65 2.94
SEERJRR A/mg- g 5.47 23.00 10.08 8.37
SEEE R C/mg- g! 4.30 15.33 6.51 5.99
AR % /mg - ¢! 0.23 0.21 0.16 0.17
FER 44 F /mg- ¢! 1.01 0.85 0.79 1.13
FF L E R /mg-g! 3.14 2.97 4.78 3.15
LT 1% F/mg- g 3.31 3.33 3.48 3.31
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