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Abstract: Objective The quality of Blumea balsamifera from different regions was evaluated based on the method of HPLC
fingerprint, multi-component quantification and chemical pattern recognition. Methods The HPLC fingerprints of 34 batches of B.
balsamifera from different regions in four provinces were established to determine the common peaks. Five chemical components
were identified and determined according to the monomer composition extracted from B. balsamifera at early stage. The differences
in the herbs from different regions were searched by integrating cluster analysis (HCA), principal component analysis (PCA),
orthogonal partial least squares discriminant analysis (OPLS-DA) and comprehensive quality score. Results Fifteen common peaks
were selected in the chemical fingerprint. Similarity of all the B. balsamifera samples were ranged from 0.433 to 0.977, suggesting
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that there are differences in chemical composition and content of B. balsamifera samples from four different regions. The samples
from four regions were divided into four groups basically and most samples of each region were distributed in different quadrants.
There were overlapping samples in different regions and the degree of dispersion among samples was large, which showed that the
quality of the samples from each origin varies greatly, especially for Hainan and Guangxi. Five components were confirmed as the
main compositions which caused the differences of chemical constituents in the samples from different regions through the VIP value
map. Three samples from Qiongzhong county of Hainan ranked the top three in the comprehensive quality scores. In the determined
of  3,3'5,7-tetrahydro-4’-methoxy  dihydroflavones, eriodictyol,
3,3’,5-trihydroxy-4',7-dimethoxy dihydroflavones and sakuranrtin were higher in Guizhou than other origins, while the overall
content of blumeatin is higher in Hainan than other origins. Conclusion The quality of B. balsamifera can be evaluated more

five chemical components, the overall contents

comprehensively combined with fingerprint, cluster analysis and principal component analysis, which can provide reference for the
quality control and breeding of elite germplasm resources.
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Table 1 Sources of 34 batches of B. balsamifera samples

Pi's FEh S X Cikd P 5 FEIX

1 GD-1 AR 18 GZ-2 PN B E 2

2 GD-2 AR 19 GZ-3 R ) E S S

3 GD-3 AR 20 GZ-4 PN B E S

4 GD-4 I 21 GZ-5 BB RS

5 GX-1 T R AR B 22 GZ-6 BN MED S

6 GX-2 IR T 23 Gz-7 "B RTINS

7 GX-3 TR AR )\ ERR R 2 24 GZ-8 SRR

8 GX-4 ] AR )RR 2 25 GZ-9 B o1 E R4
9 GX-5 VG AR B AR B 26 HN-1 R R LKA
10 GX-6 P AR B R i 2 27 HN-2 R BT B
1 GX-7 7V AR B IR R 2 28 HN-3 YE R B P
12 GX-8 IV AR R IR 2 29 HN-4 TR B B
13 GX-9 IV H AR EL O I 2 30 HN-5 R B B AR
14 GX-10 i S VAR IS 31 HN-6 HEET A R B AR A
15 GX-11 i e ¥ E 32 HN-7 AT E B
16 GX-12 IR R A 33 HN-8 WEE AT KEE
17 GZ-1 ST M ENE S 34 HN-9 WA FIg T

min, 30%~33% A; 45~55 min, 33%~38% A;
55~70 min, 38%~55% A); il & 285 nm;
IR 35 C; AR E 0.9 mL/min; #EFEE 10 uL.
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Table 2 Calibration curves, correlation coefficients, linear ranges, limit of quantitation and detection of five constituents

B B Epap e r ZMEE(mg mLY) LOD/(ug-mL)? LOQ/(ug-mL)™
3,3",5,7-DUsR Jk-4'- FH A — A FE Y=25275X+86.72 0.9999 0.05~1.02 0.04 0.77
X Y=37687 X+8.96 0.9999 0.003~0.24 0.13 0.31
3,3\ 5- =R kk-4 - REIE A Y=32410X+6.49 0.9999 0.01~0.22 0.35 0.52
VNEFR Y=36976 X+6.56 0.999 9 0.01~0.24 0.16 0.65
sakuranrtin Y=46779 X—2.34 0.9998  0.0004~0.016 0.11 0.29
232 MR FERBOCNER S (GD-D TR 2 LG, AR LA U PR AF G OR B N TR) R A

IR 0.5 g, WM “2.2.27 TN J7 ikl 4 ik i 7
2.7 TUN (el 25 FEATIE , ISR 6 X,
R HARGUANE, BL 3,3"5,7- DU dk-4- A 0k —

UG THRR , AHXHOR B B (8] ) RSD 7£ 0.06%~0.29%,
AT W AR XTI THIAR ) RSD £E 0.04%~1.50%.
s 5 BV A o R AV, L 3,375, 7-DU R Ak -4
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Table 3 Similarity evaluation of 34 batches of B. balsamifera samples
B ' AR B i AR PGS AR

GD-1 0.903 GX-9 0.946 GZ-9 0.839
GD-2 0.895 GX-10 0.643 HN-1 0.569
GD-3 0.900 GX-11 0.977 HN-2 0.534
GD-4 0.900 GX-12 0.955 HN-3 0.467
GX-1 0.962 GzZ-1 0.960 HN-4 0.433
GX-2 0.877 GZ-2 0.671 HN-5 0.709
GX-3 0.988 GZ-3 0.466 HN-6 0.435
GX-4 0.920 GZ-4 0.663 HN-7 0.644
GX-5 0.963 GZ-5 0.682 HN-8 0.567
GX-6 0.965 GZ-6 0.883 HN-9 0.894
GX-7 0.940 GzZ-7 0.977

GX-8 0.966 GZ-8 0.880
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Fig.3 Custer analysis of B. balsamifera samples
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Fig. 6 VIP of 14 chromatographic peak in OPLS-DA
model of B. balsamifera samples
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TR R, DARHIE R o R 4 A ER
ME&YETTFE F1=0.286 X1+0.314 Xo+0.291 X+
0.301 X4+0.350 X5+0.290 Xs—0.090 X;—0.005 Xg+
0.254 X9+0.283 X10+0.290 X11+0.268 X12+0.268 X131
0.017 X14+0.237 X15; F,=—-0.320 X;+0.01 X,—0.312
X3—0.294 X,—0.136 X5—0.316 Xs—0.163 X7+0.264
X5+0.366 Xo+0.104 X10+0.246 X11+0.059 X1+
0.365 X13+0.151 X14+0.366 X155 F3=0.022 X;—0.267
X;—0.023 X3—0.025 X4—0.001 Xs+0.096 Xs+0.543
X7—0.064 Xg+0.211 X¢—0.180 X0+0.151 X1 —
0.155 X12+0.180 X13—0.636 X14+0.240 Xi5: Fu=
0.154 X;1+0.147 X,+0.030 X3+0.090 X4+0.161 X5+
0.190 X¢+0.028 X7+0.503 Xg+0.120 Xo—0.395

X10—0.234 X11—0.540 X12+0.028 X13+0.258 X4+
0.211 Xise Xi~~Xis AFR S AT W AH X I I,

IRAEFFHIEE 11=6.769, 1,=2.939, A3=1.397, M=
1.330, LG HNTTE F=AF+BF+CR+
DF;=0.544F;+0.236F,+0.112F5+0.107F;, H ' A=
/11/(/11+12+/13+i4), B:lz/(11+lz+l3+ﬂ4), C=
/13/(114‘124'/134‘/14), D:i4/(11+lz+i3+l4)o é/%ﬁ/'\:af
73 T AR AN M A R G, HN-6+
AT EERE A, HN-4-+- b B+,
HN-3+ g p B B P+ R ERE 3080 3
A, W HCA F PCA Hplsy 7 8 72 5 LUK IR
s 4 AR)TARP R SRS LR, FIJERT 10
A, BAALZREFEF O IENE 4.

F4 MMIABHRERTEFESEHERF
Table 4 Main component factor score and ranking of 34 batches of B. balsamifera samples

g F1 F2 Fs3 Fa LEER HE4
GD-1 1.169 1.781 -4.233 2.449 0.843 5
GD-2 1.227 1.225 -3.151 2.133 0.832 6
GD-3 1.238 1.475 -3.878 2.458 0.850 4
GD-4 0.923 1.306 -2.774 1.828 0.695 7
GX-1 1.258 0.569 -3.712 2.458 0.665 8
GX-2 0.422 0.406 -1.739 1.280 0.267 29
GX-3 0.733 0.264 —-1.058 1.041 0.454 15
GX-4 0.600 1.632 —6.016 2.923 0.349 22
GX-5 0.882 0.039 —2.200 1.732 0.427 18
GX-6 0.803 0.615 -3.204 2.224 0.461 13
GX-7 0.237 0.335 -0.924 0.957 0.207 33
GX-8 0.467 0.474 —2.229 1.419 0.268 27
GX-9 0.561 1.218 —-3.001 1.715 0.439 17
GX-10 0.391 0.002 0.488 0.491 0.321 23
GX-11 0.365 0.375 -1.394 1.052 0.243 31
GX-12 0.414 0.586 —2.562 1.539 0.241 32
Gz-1 0.446 -0.011 -0.367 0.735 0.278 26
GZ-2 1.297 -0.947 -0.071 1.312 0.615 10
GZ-3 0.716 —-0.206 0.645 0.423 0.459 14
GZ-4 0.598 -0.216 0.512 0.464 0.382 20
GZ-5 0.146 0.121 0.370 0.274 0.179 34
GZ-6 0.309 0.346 —-0.010 0.604 0.313 24
GzZ-7 0.875 0.187 -1.214 1.252 0.518 12
GZ-8 0.356 0.511 -1.382 1.011 0.268 28
GZ-9 0.450 0.673 -1.290 1.477 0.417 19
HN-1 0.304 0.178 0.548 0.098 0.280 25
HN-2 0.514 -0.025 0.669 0.181 0.368 21
HN-3 2.170 —-1.034 1.000 1.019 1.158 2
HN-4 1.948 -0.771 1.093 0.847 1.091 3
HN-5 0.802 0.607 0.520 0.178 0.657 9
HN-6 2.016 1.157 1.463 0.721 1.612 1
HN-7 0.397 —-0.148 0.255 0.436 0.256 30
HN-8 0.716 0.292 0.410 0.443 0.552 11
HN-9 0.626 0.653 -1.216 0.796 0.444 16
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Fig. 7 Content comparison of five components in B. balsamifera samples from different regions
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