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Abstract: In order to prevent the mixing of varieties and screen special medicinal or tea Chrysanthemum morifolium
varieties, 16 samples of 8 medicinal C. morifolium varieties from different producing areas were used in this study. Ultra-
high performance liquid chromatography and colorimetry were used to determine the quality components from different
producing areas, we also determined their yield and quality based on principal component analysis (PCA) and cluster
analysis (CA). The results showed that the variation coefficient of the amount of single capitulum per plant was the largest

(39.03%) among the yield indexes, which was the main factor that constituted the dry weight of single capitulum per plant
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(r=0.800). Furthermore, the ‘Hongxin Ju’ from Zaozhuang had the highest value in both the amount of single capitulum
(496.50) and dry weight of single capitulum per plant. The contents of medical components, including chlorogenic acid,
3,5-O-dicaffeoylquinic acid and total flavonoids showed significant differences (P<0.05) among different samples from
various areas, and the three compounds in ‘Chuju’ from Chuzhou had relative higher levels (3.75%, 8.07% and 16.08%,
respectively), which was consistent with the comprehensive evaluation results of its quality components, and indicating that
‘Chuju’ from Chuzhou was suitable for medicinal use. Four principal components were extracted from the PCA of 13 traits
indexes, including pharmacodynamic factor, high yield factor, total flavonoid factor and flower diameter factor, and their
cumulative contribution rate reached 84.34%. The comprehensive scores of ‘Hongxin Ju’, ‘Zaoxiaoyang Ju’ and ‘Chuju’
after introduced to Zaozhuang ranked the top three among 16 samples of 8 varieties from various areas. Combined with the
results of CA, it indicated that in the original area, 'Chuju' from Chuzhou was more suitable for medical use, in the
introducing area of Zaozhuang, ‘Hongxin Ju’ was a high-yielding variety, and ‘Zaoxiaoyang Ju’ was a variety with good
comprehensive quality. In summary, a comprehensive evaluation system for the yield and quality of medicinal C.
morifolium varieties was established to provide a theoretical basis for the introduction and screening of new varieties of
medicinal and tea C. morifolium and the homologous utilization of medicine and food in China.

Key words: medicinal Chrysanthemum morifolium; comprehensive evaluation; principal component analysis; cluster
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2§ FH 2 16 M 25 RHE Y 24 ( Chrysanthemum mori-
Jolium Ramat.) ] T-HSICIRAETT , 2020 4F R El 25
BN (—F) R Z224 . BR2E . DT85 s . A28 5 PP
et A 255 FH T RE . IR 2H BT ST 3R
B, 253048 s S s aiiR . ARBRFLH I 3,5-0- 1k
Pk 3t Z= 7 iR ( 3,5-Dicaffeoylquinic acid, 3,5-DCQA)
3 DERARPR ST, DA AR R ZR 5 7 S 2R 55 B
FAE PP, By AT Ve R 25 35 AL o DA 1 2 4E
bro [AIET, 3% 5 280 - B s bl ™. $it
FbIEE ™Y P EE L AR BEIMLEDS . s fhdr™ 45
ZR IR . 3 Hh, AR B S 2R Ak
FRUD TR SEEFRIIRR Y. Hoh, 2L
Bt B e Mk giae s e MYIRE . 7E
SEERA e, 2SR R B2 7 b ARSI R
AR RO STy XA 2R R R a0 520, S0l H ™
5T AR R R . IR XA
b YR i 245 FH A AR S AP i S S BT D R S a2
SN S ERE T, ] i e L DB A2
GSHD #5 B A it 2% |

F 4343 H7 (Principal component analysis, PCA)
T BISTHTISE, 22 T8 bniy i i . MR
LRV, BT, RS BRI SITE) IZ N TR
SR e Agt ) A ARk LT R A5
HBRAEY VA S 3 A 20 5 & i BT AR 55 0F
MR 245 A5 A 22 Wy o S5 P S0 1 B B PR
245 FH A FHBETEAR R s G 2R T 4630, 1
AN R S5 b 55 5 | R b 24 FH 2 A6 S R g IR i - i 5
i BTFE R Y I o3 AT S L S PP A JR n A 2
5%, A HRIE

AWFFEEXTFR E 25 A B A= 7 H AR AE R SRR
2. PR . AYEAEFPAR KA . SRS T 200
2 FHAFAS R S o SRR EURE 55 5 Rk st
5, g5 G AN B MR B FE RN, iz FH A S R AE
{4,3%% (Ultra-high performance liquid chromatography,

UPLC) LA LA, 2 5 53PS [F] 7= Hi 2 A 2516
Hh B RS, AT A 2 PR AR AH ST
FERST ST RIERZIE ST, XA R P= 2 G AL S P Y
FHEE RS SRR L HITLE GV . e S
F I AR T M X AE P = R ae Y L AR B RS
K25 e 316 & FH P, FE0I2E 8T T 25 %
PN EIR LR ST IR R, HFRIE 2 2 E 3R
P B AR . Ba s | R M L2 B[R] R A
FHERAEE SR

1 MRIEREE

1.1 MRIENE

5| F i A8 b 2 A LU ZR A8 R T B I X/ B
A, 2019 4 4~5 F, 53 B FRE 5 RKIEZHIEL 84 1
7 A 7ER, AT E RS T 8 A EakAN Rl [FIE TR
7 BN | Tl 53 530 Xk o SR MAURRAE B I ) 2 A S R
TR 16 443, FE 3T 100~105 °C %75 3 min,
50 °C fHIEMLTP, Frmg, i 80 B, &5, ik
AR R AR S, b B RIEBE Tk TSR
D135 M2 RHME Y 35 (C. morifolium Ramat.) {4 T
SORAET . HARRIERANE B UL 1,

LR AR (L3 = 98%, L5 9308021-20191108) .
AR (4l = 98%, b5 118D021-20210118) .
3,5-O-_ WMk ik 32 2 77 iR (41 = 98%, #it5 428B
021-20210428) . ARFRELZ (41iF = 98%, L5 C29N10
Q104574) | JT3RZ (4l = 98%, Htt5 TO4S8F43072)

IR EERHEEARAF; Pl B ikl
b F VG RHOBE B  BRA & 5 A5 T 28
fiy, AR EFESTAl, LR A Rl A KR
INFE o

ACQUITY 8 = O AH (A 75 { Waters 2\ 7]
DHG-9070 G X T4 Bilg—ERL2{UASA
BRZS ] FW135 BUMEHL LB Ak G BRI 7 {0
AR Fl; AR1140 B F43 87 K Adventurer 2
A]; KQ-500DB BUEHE S FIE vEasy BT s
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Table 1 Sampling information of medicinal C. morifolium varieties from different areas
FE i i iz el J7 b A FR LT 24 SRAEH A H Y
S1 Bis SIFH ZL0% C. morifolium ‘Hongxin Ju’ VLIRSS BAYVE B 2185 A A5 2019-10-28
S2 Bis i % RN C. morifolium ‘Zaoxiaoyang Ju’ WHLAR £ F R 2019-11-08
S3 Bis JRIR PN ] C. morifolium ‘Dayang Ju’ WG B 24 R S 2019-11-10
S4 i} SR i) C. morifolium ‘Huangshan Gongju’ GRS B LA 2019-11-09
S5 #5385 M #3385 C. morifolium *Chuju’ TR RB 5 B 2019-11-06
S6 =5 2 INEERG C. morifolium ‘Xiao Boju’ TR PGB 2019-11-04
S7 %] T NSRS C. morifolium ‘Huaixiaobai Ju’ TR R EAE = R A 2019-11-02
S8 M4 R P/INHER C. morifolium ‘Huaixiaohuang Ju’ TR R BAE = R A 2019-11-02
Z1 bidy SRR LL05 C. morifolium ‘Hongxin Ju’ INARAERE N B AR 2019-10-20
72 B4 UTEZ NS C. morifolium ‘Zaoxiaoyang Ju’ AR A RSN B AR R 2019-10-29
Z3 bis JERIR PN ] C. morifolium ‘Dayang Ju’ INARA LR B AR 2019-11-05
74 g ez Ealipies] C. morifolium ‘Huangshan Gongju’ INARSERE S B AR 2019-11-12
z5 3% BRIN 3 C. morifolium ‘Chuju’ INARSERE S B A 2019-11-07
zZ6 24 =2 IR C. morifolium ‘Xiao Boju’ INARA a5 A 2019-11-05
z1 %] s VNEES] C. morifolium ‘Huaixiaobai Ju’ INARA R RE S B A 2019-11-07
Z8 34 it B N} C. morifolium ‘Huaixiaohuang Ju’ IR A E RS S B AR 2019-11-07

AR R F]; 5427R Bl SIGMA 2\ H]; SC-
30 B B UEIRAY TP AR R A RS
Fl; UV-1750 5481 W6t St i) 58
Sras AR A

1.2 WA

1.2.1 FEPEFERNE 2019 4F 10~11 H 4L
1, T2 FHAS A M R 2 | o b B Lo B4 245 FH
FAEFE 10 BR(FEE 3 1R), TRAEFFIL 70%~80%
B SRS ARAE T, FRUE R R RO =467 H A2 (mm) |
THECERRR AL SR B (A ) 5 L R0 2 B4 e B
(g). AL TH (g) . BMRAE LB (g) . PRk T8
(g)o

1.2.2 FZHRONSTIIE =75 2020 4K E
2L (—FB) BE AT 29808 AR A r e ikt 5
XS AERT | VTS (g S2 867 vk, FE s, >R
JH UPLC 7[R B0 52 AN [5) 7 bk 245 FH 28 A v SR R RR
ARBHE | 3,5-DCQA .. RBHIZR | TR E =,
1.22.1 fESIE R HI s BOEEIEAE R G
80 HIfti )£y 0.25 g, %R AE, B 100 mL EZEHITEIHR
L KE S 70% HIEE 25.0 mL, %528, FRE TR,
7 AL PR (138 300 W, A% 45 kHz) 40 min, % R
20 °C, ¥, FRRE T I, FH 70% F sk R g g A9 5
&, $E5) (FEWES L 10 min, 13000 r/min), 0.45 pm %
FLUEHR ST, BRI A A A o

1.2.2.2 MRS ITHIE  ARIERTAHRIEPY, 45
G BB FRIERE R 1.17 mg., RKEBFF 2.52 mg. 3,
5-O- " WMEREILESS 7L 2.32 mg, AJBRHEE 1.16 mg.
FE3EZE 1.16 mg, BT 10 mL ka5, FH 70%
BV e A2 25, FB5), A58 X R A A T . K S RS L
SRR AE 45 WE 1 mL, S 70% FP AR RS A
J% 10 mL(7] FH 0. 45 um 7 FLIE RS 38 ), BI15 &
1 mL & &R 11.7 peg, REBREF 25.2 pg, 3,5-0-

WnHEREIEZS TR 23.2 pg, ARFRFER 11.6 pg, JT0ER
11.6 pg BREXTRESLAUE (10 C LU R4 o
1.2.2.3 AjEg&ff (i Waters ACQUITY UPLC
HSS T3 (2.1 mmx>100 mm, 1.8 um)A¥; W EhAH: B s
(A)-0.1% HR(B), st A IKBLLLEIh 55%, Fish
FH B AR 45%, S8 BEVENG 12 min; A 1<
320 nm; % i# : 0.2 mL/min; A {5 : 30 °C; JEAE & .
1 uLo FFEERSPATINE 3 WK, BOFIAE.,
1.2.2.4 FEREEME  # R ERESEE, 4500
B B AR RS 1 pl, AR ATRAR GG, T
B IR 5 ARSI AR . A3 DA IR AT R
i A B R B SRR AR B (%), A G TG B S G AL B
(y), 13- A prrE 2.

Yo o =43.546x+2.339, R*=0.99993, £& 1k 3 [l
18.9~2485.6 ng/mL;

Yoo w5 =23.769x+29.533, R=0.99993, £k M3
[l 5.3~1489.8 ng/mL;

Y3.5-pC0A=33-942x+177.814, R*=0.99979, L&
[l 18.4~2456.5 ng/mL;

Yo =41.027x+0.107, R’=0.99996, L& 1L [l
2.4~628.7 ng/mL;

Vi 2:=140.165x+2.099, R*=0.99956, £k P43 [
0.1~25.2 pg/mL.
123 REEEREEANE S5 RGP 17k,
FEI e atE, SR I ASIR M- IR 40 Eb il o 4351
K BPRERE S AR (5 80 HFF)ZY 1.0 g, & 100 mL
EL BB, KA 70% 2B 30 mL, 8538, FK
AE I AL, §E 30 min, & R E S AL FE 20 min( D)%
200 W, #3345 kHz), Jitv%, FRE E =, H 70% L1
R RIS BT a, $E5), W0y 10 min(13000 r/min),
v, BUEEE W 10 mL F 100 mL % & )i, i
70% CEEFRER B2, 355, RSk
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A 2 W B A 2 mL BT 10 mL 304
L N 5% IEANPRANIAUE 1 mL, RS, CE. 6 min, JN
10% FHIRFS VAW 1 mL, YiZHES), HUE 6 min, BN
4% AL 5 mL, JRIHIESIE H 30% LFEAE
AREZIEE, HCE 15 min, 76 510 nm AMMERSGREE, L
P R MRS, 1SR EIT LT RS A=2.31C-0.0172
(R*=0.9927), =\ A: G, C: A7 T R E
1.2.4 FIEHERES EIE S50 19y
¥, PG, SRS ER -SRI T E o s
YR B8 5 R e T A 3 Y R 1 1) B8 T v A
[FICOT, W HR 0.5 mL AR, A 10 mL X055, invk
FRlE 5.0 mL. 5% 458 1.0 mL, 40 °C /K ¥ iR
30 min, £ 490 nm MEWICEE . DI bR vE S,
BARMERIZR I R A=199.08C—1.080( R>=0.9965),
K A OGRS, C: AZghH T
1.3 HUEAIE

>R Excel 2003 #4748 - IH . brmflizs KA
SR M SAS 9.2 SR T AR 27 2200
(ANOVA) Fil Duncan 3546556 (a=0.05) #I{H 2555 i 25
M, I THAE A 43 BT (Pearson 15) DA M = )l 5 8
oM. MR T 25 BT BTRRR = 85% MUPRUEFEE R
JLGT, LAAS TR 53Xt N 18 )7 22 TR E AR, i
JEL A3 A5 53 0 N A EE A 3T SR RN A4S 25 A DT eR
BT, BT IR HTR IS R G RISk
2 HRESH
2.1 AREIFEHAAFHE R EIRRNST S

LRGN B AC I GEARAETT 70%~80%) HIAE AR
FriRHRRAE SR, e S AR, R 2 A,

AT Hb 245 F A5 A6 S R R 7 d PR AR AR 5 R BOANTA] o
H A RSB J R, A 39.03%, HIR M HA.
RAESL T8 . FpRAE Sk B &, A8 5 R0 0
34.04%. 28.89%, 5555, AP, TIVE S
Vi Tigia O viv = W S b O (= 0 N T Vs | A T S S R S S o=+
MR 22 R W2 (P<0.05) . UnER 2 s, BT I FhLT.re
35 (Z1) JE I EARRAESL B . BARRAE Sk B B FN BARR A6 Sk
TEE A =, H S AN ] b g A 5 R (P<
0.05), 535M 496.50 4~ 472.18 g F1 104.27 g, HIk
SESTBHHL L0025 (S1) 4131 2h 468.50 41~ 413.55 g
67.93 g, FHAARA] = L L1003 FL g e s BARRAE S
BURP e 2 AL, TEMW FEZEEE =
0.800), iX 5 BEAAE0 Jif AWFSE g R — 26 Mg
A L BT8E (Z4) M 2T R4 (P<0.05), 47
SR 159.38 4~ 182.44 g, 35.22 g, RIUL=. 4,
LSRR/ NG 2 (Z8) J5 FUAE P BLAS . R AEff E I
BT ERGE, B A A (P<0.05), 4350
“h 47.66 mm. 1.68 g F1 0.29 g, FHRIZAEG | Fhis:
35 (Z3) Ja WAL BAS . 1525 (Z5) i s AE i 58 5 JA e
15, 439~ 46.54 mm. 1.62 g, 0.29 g; M )E5|Fp
WL T3 (Z4) 5 IAET BEAS . S BHF= 410035 (S 1) 19
PALEEETR | 2N PR/ N2 (S6) B EAAE T IR AN K,
4351k 24.64 mm. 0.89 g, 0.14 g,
2.2 AEFHARAFHERMRRIERNST 2
FHER 3 1, AN [~ Wb 24 FH 25 16 5L A 19 25 388 A
AT SRR | 3,5-DCQA., AR B ¥ EL ik 5 2020
AERR P [ 2 BRI R i A, (BT RE Ak Sy
EEAAR RZBANE . Hoi, REBETTAR S Z2ERR,

2 AR M2 A AL AR R RS B el

Table 2 Analysis of yield index of medicinal C. morifolium varieties from different areas

[ ITE e P HAR (mm) HARRAE LB (A) PAAEEETE (g) T E(g) kALK BT (g) HARRAE LT (g)
S1 41.92+2.63° 468.50+81.68° 0.89+0.04' 0.15+0.006" 413.55+66.82% 67.93+11.84%
S2 43.3242.63% 234,38+87.73"% 1.06+0.028 0.160.003! 246.97+89.68"" 36.80+13.77"
S3 44.19+3.12% 308.38+81.78" 1.26+0.06° 0.21+0.009¢ 389.10+110.21%¢ 65.29+17.32"
S4 33.64+2.26) 230.63+65.33 0.91+0.03 0.19+£0.007' 208.69+58.00%" 42.79+12.12°%
S5 37.52+2.24" 172.00+11.22% 1.13+0.03° 0.26+0.007" 194.69+15.65" 44.18+2.88°"
S6 35.15+1.99' 243.63+57.37" 0.90+0.04! 0.1420.006' 217.57+49.89%" 33.04+7.78¢
S7 45.46+3.33% 167.13+39.45% 1.58+0.07° 0.25+0.010° 264.19+£62.58°" 40.92+9.66°™
S8 44 4542 44 197.38+30.35% 1.47+0.04¢ 0.23+0.007¢ 290.44+43.50%" 46.19+7.10°
71 39.29+3.10¢ 496.50+57.38 0.95+0.04" 0.2120.009¢ 472.18+46.06" 104.27+12.05
72 44.2142.35% 295.50+127.63" 1.23+0.02¢ 0.22+0.004" 362.61£159.96™ 65.01:£28.08>¢
73 46.54+2.68" 236.00+52.41%% 1.46+0.05¢ 0.260.010° 344.66+80.47"% 61.36+13.63%¢
74 24.64+1.95 159.38+73.57° 1.15+0.03° 0.22+0.007" 182.44+82.04" 35.22+16.26°
z5 43.80+3.54 243.88+52.01%¢ 1.62+0.04° 0.29+0.008° 392.93+75.95%¢ 70.72+15.08"
76 40.76+2.34 201.63+51.69% 1.14+0.04° 0.200.006" 231.36+63.66"" 40.39+£10.35°
zZ7 45.53+2.96™ 219.88+56.94% 1.53+0.05¢ 0.25+0.008% 335.51486.37>% 54.97+14.23%%
78 47.66+3.40° 180.13+48.19% 1.68+0.07° 0.29+0.013° 304.76+88.17°%F 52.24+13.97%f

BRIE 47.66 496.50 1.68 0.29 472.18 104.27
F/MA 24.64 159.38 0.89 0.14 182.44 33.04
SEHMH 41.13 253.43 1.25 0.22 303.23 53.83
bRz 5.96 98.91 0.28 0.05 87.59 18.32
CV(%) 14.49 39.03 22.12 21.35 28.89 34.04

e RV AR R/ING 48R 25 708 3 i 37K T-(P<0.05) ; CVERAS 5 Z2 81 ( Coefficient of variation); #2317
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2R 63.08%; HARBEARREZE | JFREMNAERRE,
TE 53% LI Lo HARIF=Hb 2 AL A la] i 258 8s
Fr o S E 22 5 W35 (P<0.05) . Hid, IR0 P= ik sg
(SSMILRIERR . 3,5-DCQA & (433N 3.75%.
8.07%), s 3 i T HA i Fh (P<0.05) ; HEZ 5]
FhEM/INEA2E6(Z27) & 33 Grilh 3.74%. 6.45%);
TSKE =8 15126 (S4) B e R (43510 1.09%.,
1.71%) o FJLEG PR/ INFES (Z2) J5 R BRETT . T
FREMAES|FLLOH (21D JE AR R E S b
(S331A 3.49%. 0.015%. 0.49%); T 2 MM 7= /N2 3
(S6) AR | SR A7 I BT (S4) IUAREBREHLE |
IR SRR BN 0.19%. 0.02%. 0.001%) .

SR R R A ARt S 24 FH 2 A 25 A5 W FH D Rk
M EZEAST, HIE 55 R 22 FH S 1L S el A e
2 (P<0.05), Hir, Ml 2 7= BUNEsE (S2) | R
P P=0R 26 (S5 B A B8 il A AT 5 P o 4 v (40 )
7 16.54%. 25.10%; 16.08%. 23.18%); 1M AL =5 | Fir
JE /N3 (Z6) SR . 8511 D38 (Z4) iy AT 1k
WS B RAR (O 6.81%. 12.63%), 2K 2 1%,
2l e Z I e e SO R B A P L R WA N & B AT v e
HERSAE, 38 T 245 ;5 A 2 I His 5 4 FE 5 | R b 9 FL /)
PEAE IS T 2555 AR T A 2R T D5 555 | il
M/ L B L DT A 1 24 25 P B e R AR R B A
2%, XSRS BT ST 45 IR IEAR—FL, iS5 AR

3 AR HZG AL AR RE I SR ST AR (%)

Table 3  Analysis on functional components of medicinal C. morifolium varieties from different areas (%)

[ZIRE 5o SRIFR 3,5-DCQA REBRAF RBHZE R BT AR
S1 1.18+0.49° 2.36+1.09° 0.77+0.33% 0.13£0.06"" 0.003+0.002¢ 9.73+2.63" 18.58+3.02¢
S2 1.87+0.87°F 3.15+1.54%f 2.09+0.97" 0.260.10°" 0.010+0.005"¢ 16.54+6.14° 25.10+4.59°
S3 1.43+0.62¢ 2.73+1.20%" 1.09:£0.48° 0.05+0.02’ 0.004+0.001¢ 15.91+1.23° 21.44+0.53%
S4 1.09+0.23° 1.71£0.37° 1.07£0.22% 0.02+0.01° 0.001:0.001° 13.39+0.79% 23.05+0.87"
S5 3.75+1.79* 8.07+3.83" 1.01£0.55% 0.21£0.1 1" 0.0080.005* 16.08:£0.44° 23.18+1.70®
S6 1.6240.96%" 3.2442.09°%" 0.19+0.13¢ 0.140.09" 0.004+0.004° 10.32:40.42% 23.35+1.80
S7 2.05+0.280" 4.46+0.75"%" 1.07£0.17%% 0.35+0.06° 0.006=0.001% 10.78+1.11% 21.53+1.03%¢
S8 2.16+1.16%%" 4.44:+2 8504t 0.810.49% 0.3420.200 0.007:£0.005* 10.25+0.99" 19.04+2.03%¢
Z1 3.10£0.07* 5.78+0.39°¢ 1.73+0.08>¢ 0.49+0.04* 0.008+0.001°* 9.99+2.24% 16.58+2.16%
72 3.4740.18% 5,150,540 3.49+0.43" 0.3420.03 0.015+0.003" 14.2243 .47 16.35+2.91%
73 3.3740.25% 6.110.48% 1.97+0.24%¢ 0.1120.01" 0.009+0.001%¢ 13.96+2.60 18.63+2.13%
74 2.80+0.77% 4.1941.22%%" 1.97+0.59*¢ 0.06:0.021 0.004+0.001° 8.66+1.92° 12.63+0.24°
zZ5 3.26+0.77% 5.94£1.52% 2.9242.05% 0.28+0.06°" 0.007:£0.001°* 8.56+1.67° 13.54+2.18°
76 1.9540.55f 4.07+1.21%%" 0.260.08° 0.20+0.06°" 0.005:0.002%" 6.81+1.86° 16.87+0.97%
z7 3.7440.05" 6.45£0.07" 1.2440.01°* 0.45+0.01* 0.013+0.001* 7.2540.51° 12.85+4.65°
78 2.92+0.50" 5.70£1.11%¢ 1.04£0.20% 0.36+0.07* 0.012:0.004*° 13.89+0.60% 13.58+0.60°
SEoN:] 3.75 8.07 3.49 0.49 0.015 16.54 25.10
f/MA 1.09 1.71 0.19 0.02 0.001 6.81 12.63
XA 2.49 4.60 1.42 0.24 0.007 11.65 18.52
FrifE2E 0.92 1.71 0.90 0.14 0.004 3.20 4.11
CV(%) 36.98 37.15 63.08 61.02 53.18 27.50 2222
T4 [ UL FAGE AN 5 S IR bR A AR DS b
Table 4 Correlation analysis between yield and quality indexes of medicinal C. morifolium varieties from different areas
£z X, X, X3 Xy Xs Xs X5 Xy Xy X X1 X3
X, 1.000
X, 0.087 1.000
X, 0.607°  —0.490 1.000
Xy 0376  -0412  0.854” 1.000
X 0.528"  0.780" 0.141 0.140 1.000
Xs 0.307 0.800"  —0.000 0.189 0.924™ 1.000
X5 0.178 -0.177 0.481 0.7117 0.166 0.290 1.000
Xg 0.255 -0.215  0.506" 0.746" 0.115 0.248 0.939” 1.000
X, 0.109 0.096 0.230 0.329 0.348 0.375 0.522° 0.283 1.000
X0 0.502° 0.135 0.418 0.375 0.397 0.400 0.530 0.549" 0.205 1.000
X 0.557"  —0.096 0.491 0.460 0.261 0.214 0.739"  0.635"  0.521°  0.698™ 1.000
X, 0.190  -0.062  —0.083  —0.004  —0.081  —0.059  -0.036  —0.016 0.205 —0.234 0.191 1.000
X;3  -0.046 —0016 —0.475 —0.538"  -0341 -0.343 0540 -0396 0332 -0363 —0.362  0.587°  1.000

VE: R B EAE(P<0.05); o B DG (P<0.01) . X, ~X, ArHIRFALIT P8, bkl B . Wfl T, PPkl BT bR IE T
T SRR . 3,5-DCQA . ABRETE  ABREIZ  fRded | MR, v 13 A
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TGP (I T 45 O (e 222 35 25 500 ) AN AH
[Flo SXRIASIR] ™ Hb 2 FH G AL Sb R S BT FE bRlal 0 25 5,
AT HES S APASETE | P HBIREE | RIS ROR AN T A
LA R R s A o391
23 AREFHERFEEEMEES
M Hr

FH# 4 n 1, BEAE AN [R] 7= b 24 FH 25 16 &8 19
13 =i 5 SRR ARk, A7 2 Eo 2 A DG
PR Horp, )y HAR S FAbef B | PRRAESL iR L R
FRELE | R W IEAHZE(P<0.05); BARRIESL AL
SRS BETR | PRRRAE S T, FAEE S AT
L, JURRAE S B S RSk T, B SR A S IR A
HK(P<0.01); ML T EH S55FIR . 3,5-DCQA, LRIFR
5 3,5-DCQA 2 I 2 IEAH5C (P<0.01) ; T EAAE
B H 5 3,5-DCQA I & i 25 1E A ¢ (P<0.05); 53¢
F SRR | 3,5-DCQA | AR B Z I S B 25 1IEAH
HK(P<0.01); REEEFT S4RHR . 738K, RBFR
HEREL | 3,5-DCQA i B3 IEAH G (P<0.05); AT
ENES SRR S IEAHSE (P<0.05), 5 e T
. SRR E B U (P<0.05) . 1 UL, R[E P74l
2 B AE A = RN RS PRI A VI DG, 255
PR AS [F] 7 H 24 FH A A6 i fh 00 r = i e A S s i 45,
R AT IS RELE ST
24 AREEMZBERFERMTES RRIEFRNER S
DI REEETEN

E ST AT S A KR LR AT, A R ST

EARAA IR IR Z AR G B 225 8., S

P TR0 T =2 a3 28 Ay 6 B AT L S BIRAR [ it o
FEAR 5 R IR AR AR X 1 32 A4 G g AU AR /N
YEF J7 1, BIIZF8 FR X 32 5 435 mi id R B, — LA
0.5 JEN R FIWHRHER . PRk, X 5= 55 | i b 45
8 M HAEALAN RN 13 A =i 5 5 i MR T b itk
AT AT MR (G 5), B 4 85 R (e
FF 1, EITTEkRIAE] 84.34%, FUASAHRE T 25 0%
Iy LU i T DN RV (=Y ANE N CWANGE o =D S W A e o3
BRI 4 A4S F sy o Hop, 55 1 B R IEAR
5.236, J7 ZZTTRRECN 40.27%, BRES 1 0w E
FRERFIR . 3,5-DCQA FIFFEER, M 25 A AL
Ah R R RUR Sy, WTRR R R T B 2 R
SYPIRFIEAR A 2.846, J7 22 TRk A 21.89%, YL s
P SN N DE SO SE ek 7 SIS G SR 7 T /S R ER /S
S5, FRARAE S B RRE ) B R, PIFR R
FEETF . B 3 FASTIIRHIEAR Y 1.637, Jr 25 BTk
SH12.59%, PLEER 3 34310 B R E R AN A %
PEAE, FLEVSERERAE M S B, F B R A 24
JHEGASFHIhEE, AT FR Ry BB ER R T 25 4 Tl
FRAEAR 2 1.245, FF 22 DTHRERN 9.58%, BLE 4 &=
ST FEE AT AR RS, JEF HACIRAE
] FE R, BRI SRR Y FE N2 R0 TRk, T
FRMAEAR AT

A FUEREIRIFE X

K5 AN TR IORHIE B RAIEAR TR 5 28 DUk R
Table 5 Characteristic vector, characteristic root and
cumulative variance contribution rate of four principal

components

D FERAT FES2 FERS3 ES4

1EF Bz 0.247 0.092 0.369 -0.556
FRRRAE LB -0.009 0.584 -0.012 0.062
PR fif A 0.315 —0.249 0.010 -0.376
BT E 0.348 -0.231 —0.040 —0.054
PRRAL K B T 0.217 0.489 0.029 -0.137
BRI T 0.217 0.482 -0.027 0.083
£RIFIR 0.373 -0.130 -0.052 0.353
3,5-DCQA 0.352 —0.162 -0.018 0.193
NGRS ES 0.236 0.085 0.149 0.507
VNZEER 0.319 0.087 -0.026 -0.205
R 0.353 -0.053 0.245 0.082
BT —0.036 —0.044 0.716 0.219
AT -0.279 -0.019 0.512 —0.045
FEIEAR 5236 2.846 1.637 1.245

52 TR (%) 40.27 21.89 12.59 9.58

ok (%) 40.27 62.17 74.76 84.34

PERAS [R] 7 s 245 FHAG AL P g 2 HORFE AR,

X R U BAE A ThRELARER, LATHBRAN [R]EAA AR
AN ASEIR Y AR 32 AR ] B (3R 5) A
Pl s O, THA 2 A AR S R i S BT R R
B9 TG0, LAAS SRR N B4 5 22 TTRRAE AL
o, 0F SR RSG5 FIAH N B AN R TR T I A, A4
Sy L S P A R BY: F=0.4027F | +0.2189F,+
0.1259F;+0.0958F,,, i 55 PP AL AU 1580 1 AN [ 5™
HuZG A AL P B 5 S BT LR G507, JTHRTES:
BT AT AR W 25 G AL S R HERE (B 6) o 45
BARIEEy, FRITIZ 2 AL AT i S B
LEE TP RS, 2 6 AT, S b S 5 A ) 25

6 AR UL AL B 5 SR R MR
FhEEET3 0> B R EEHER
Table 6 Main component score, variety comprehensive score
and fine degree ranking of yield and quality indexes of medicinal
C. morifolium from different areas

RS OF E, F, F, A HRE
S1 -0.997 1.966 —-0.464 —0.594 -0.086 10
S2 —-0.654 —0.117 1.905 0.351 -0.016 9
S3 —0.623 0.790 1.069 —0.616 -0.003 8
S4 —0.722  —0.148 0.147 0.419 —0.667 15
S5 0.168 —1.264 0.920 1.326 0.034 7
S6 —-1.531 —-0.197 -0.260 —0.084 —0.701 16
S7 0.067 —0.773 0.253 —1.434 —0.248 12
S8 0.107 -0.439 -0.116 -1.274 -0.190 11
Z1 0.812 2.371 —0.602 0.734 0.840
zZ2 1.093 0.516 0.977 1.390 0.809 2
73 0.710 -0.197 0.784 0.280 0.368
74 —-0.599 —-1.088 -1.971 1.921 —0.543 13

z5 1.274 0.145  —0.796  0.149 0.459

Z6 —0.598 —0.459 -1.240 —0.903 —0.584 14
z1 1357  -0.332 -0.948 —0.653 0.292 5
z8 1.138  —0.775  0.341  -1.011 0.235 6
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8 M A AL S A 1 5 S R ZR G555 M AL R
FEEHETP A5 R R BRI RN L038(Z1) - BN
(Z2) . % (Z5) 25 G134 B &, IR N 0.840,
0.809. 0.459, i~ i 55 [FhHb /a2 5 1L BT
LRGSR . X Fh 22 T T BB S R PP IR AL 4F
PR T HBIRIE R R B SR = A 000,
2.5 ARE=ZARAFERMREIERNER D SR
ZETEN

Shy 25 AN R] 7 Hb 225 FH 28 46 & B O BT R R i A
2, =M FRF St SEEE T IR LS s,
¥ R 2 WA 25 A PE A 1 B SA B R . F=0.5193F |+
0.2187F,+0.1218F 5, THA SN &L BT ILR-G 4555, FTX
HBA TR R EEHET . 455 (3R 7. & 8) RV, AF™
b2 FH A AR SL PR S BT £R G A5 0 HEERT 3 AZ09RIR
A AEIR NGRS (Z2) L R PRI (SS) L R E RN
H25(Z27) . HE 7 715, 3 DR h I g 1625 4%
P FHIDIRERI SRR . AR | BRI A Y
FRAE ] B 4 X HE A, 1% PCA 4558 5 HT R T RE G
Sy 2a S WA RS AT A R (3R 3)—3. DALk, RN
FEIRREE (S5) . MY INE 2 (Z27) I 25588 bR i oy (%
JRFR . 3,5-DCQA) & it By, B R A2y ; AR/
PR (Z2) R L e R s & P F O R b2 28 8, —
FEASSER R 3= | et R

RT3 ADFRITIRHER] & FFAEARFTER T 22 TR
Table 7 Characteristic vector, characteristic root and
cumulative variance contribution rate of three principal

8 AIEHZS GG B EAR Y A5 AR A
453 R B EEHEY
Table 8 Main component score, variety comprehensive score
and fine degree ranking of quality indexes of medicinal C.

morifolium from different areas

RS F, F, F; ety Hy
S1 —-1.181  —0.823  —0.349 -0.836 15
S2 —0.383 1.807 0.074 0.205 7
S3 -1.240 0.870 -0.438 -0.507 12
S4 —1.747 0.343 —0.663 —-0.913 16
S5 0.524 1.428 1.452 0.761 2
S6 -1.174  -0313 0.894 ~0.569 14
S7 0240  —0.142 0.946 —0.041 9
S8 -0.099  —0.486 0.899 -0.048 10
Z1 0.890 —0.486 0.618 0.431 5
72 1.403 1.239 -1.315 0.839 1
73 0.454 0.872 —0.562 0.358 6
74 -0.035  -1.044  -1.935 ~0.482 11
z5 0.956 -0.645  —1.500 0.173
76 0497  -1.543 0.497 -0.535 13
z7 1.512 —1.168 0.764 0.623 3
78 0.857 0.091 0.618 0.540 4

2.6 ARIFMEAGRARERP~ESREHN QB
R BB

PL 13 A B 5 RS bR K, X 16 4>
ANTA] s 24 A AERE Al e R TG 2 EA T2 - 34
BRI Horh, JETORIEL SRR A Q AUER
LA (1] 1) R, AERR FAV- I IR 2 0.9 1, mlfg
AR M 25 HAGAE S AT 530 5 RS 2 1 A
LA (Z1), JR ANt 42T, LR G PE i o i
=, A R B AR 2 I ASRER S P iy it

components JE 5 | P S A ST, L FE L NEERE (Z22) | TR2R (Z25) |
Efan EHS EWA2 43 KR (Z23) . W/INEZE(Z7) C /N3 (Z28) o 2
LRIFR 0.492 0.066 ~0.005 M S22 (S5), ZHRUFE PR ST BT R AT 375
P 047 008 028 (2 iEp I NPES PEE S e S M H eSS
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J=8- 0! —0.062 0.777 0.034 %ﬂ, @?ﬁﬁfilﬁﬂgﬁﬂjtj{ﬁﬁ%(83 ). ﬂﬁ]g E‘/J\?ﬁé%
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FRIEAR 3.635 1.531 0.853 25 (S7) . HLES | FhHL A/ NEEZ (Z26) . SR EL #5725
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Fig.1

Q-type cluster analysis of samples of medicinal C. morifolium varieties from different areas
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Fig.2 R-type cluster analysis of indexes of medicinal C. morifolium varieties from different areas
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