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Evaluation on content difference of multi-index components between Yao medicine
Young Leonurus heterophyllus and Leonurus japonicus
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Abstract: Objective To study the content difference of multi-index components between Yao medicine Young Leonurus heterophyllus
(YLH) and Leonurus japonicus, and evaluate the quality with the content. Methods A high performance liquid chromatography (HPLC)
method was established for the simultaneous content determination of five chemical constituents of chlorogenic acid, leonurine
hydrochloride, rutin, hyperin and isoquercitrin in Yao medicine YLH and Leonurus japonicus. SPSS 25.0 statistical software was used to
conduct paired samples t-test and one-way ANOVA to infer the content differences among the samples. Principal component analysis
(PCA) was used to evaluate the quality of medicinal materials. Results T-test results of paired samples of Yao medicine YLH and
Leonurus japonicus showed that there was significant difference in rutin content among the five chemical constituents, with no significant
difference in other constituents. The results of one-way ANOVA analysis showed that there were significant differences in five chemical
constituents of Yao medicine YLH and Leonurus japonicus from different habitats (P < 0.01). The results of principal component analysis
showed that the higher scores of Leonurus japonicus from different habitats were from Nanning and Yulin, with the lowest in Shangsi
County. Conclusion There is a significant difference between the content of Yao medicine YLH and Leonurus japonicus. The quality of
medicinal materials from Nanning and Yulin is better. The results provide data support for the comparison of the content between two kinds
of Leonurus heterophyllus and Leonurus japonicus from different habitats.
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rutin; hyperoside; isoquercetin; principal component analysis
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Fig. 1 HPLC of mixed reference substance (A) and sample
Young L. heterophyllus (B)
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Table 1 Linear regression data of reference substance

&M EVEpEE MRRH AETE /(g mL ™
ENETRN R Y=980 886 X—277 226 0.999 9 1 060~7 420
SRR Y=548 765 X—128 520 0.999 9 860~6 020
BT Y=113 010 X—32 746 1.000 0 340~2 380
&k Y=599 715 X—120 015 0.999 6 1 020~7 140
SR Y=764 193 X—148 409 1.0000 1160~8 120
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1.73%. 0.48%. 1.22%. 2.13%. 2.71%, F£Wi%Jj
HREEMERLT.
235 NFEFEICERGRLS RS S FR T R 2
0.25 g, FEEMAGFERE . ShERas BFEm. T .
G 22 R AR R OO R S S, 122,127
TR J7 30 4% IR A S, AT HIRE 6 4, 7R
“2.27 WUTE AT T o3 M REREEAT I E AR RN
R, GRFFR. HRRBETER. T &2k
A B T RT3 RIS ZR 23300 92.121%97.46%
98.68%. 106.04%. 106.63%, RSD 437 2.31%.
2.44%. 0.94%. 0.75%. 1.32%.
24 FEMNE

AT A RR IR &, 4% “2.1.27 TR J7 ik 4%
Ll A, FHERES 3 Kk, % “2.27 Il
TR EEATIE, ORI RR . ShAR &5 B 5L
Bl TS A2 MR R SR R R I AR,
SWFERr & E, ARNEE 2. I P E 2 )
2015 4F iR i BRRL S S E TN BEOR , Eh R a0 BE
A>T 0.050%, FrfffmBfaie, H
rh f BF B R TR 28 BE LGS & 4> #008 0.06% ~
0.27%, - a8 BE& rh 2R TR a8 BE LG & 50 HOh
0.11%~0.35%.

25 EFHBEMZIEERITFN
251 FEHLAIE SN SR E SRRV A
[FERERE AT R R Z 08T, 37 BRI 5
R T EMTERNE 2, AR HETFIREE 5
P E S IR REER . Ho, A2 5§ A4 O
FieG ERA) hEREROOE B EZE KT (P<
0.05) b, HAR& - Hula], PHIERIREZEKF (P<
0.01); ALl fl A4 (=VLAIE-E) rhihRas RESh
TRERER, HRWIEBINEEZRKF: H T
Aotz FIis BN EE KT A2 FI A3 (FRS IR
FUZR) hée T L RELES, HRBERIR
BFEKTP: B AL AS (ZYTAERD TSt et
KRR BEEERE. A2 A A4 Rz FEE) BA
BEERA, HRZMEIEBNEEKRE, RHA
[F) = 1 B R ol R 2 S K

ANTR] = b B 25 BER B ik 2 i & RIIAPAE 2
5. Hrb, Bl 5 B3 (Z{L5INLA) dhag R
HEZEZER, B4 BT (EEEMEMN TEZEZER,
FoR &= ) 22 35 h BB W35 7K (P<<0.01); B2
F B3 (ARSIRANN 22T o R 1R 2 BEBLAR G 2. 3 22
%, B3M B4 GUzAf EBE) EREZER, B6
MB7 (RTMEM) LEEER, HAWIERHEE
K5 B3 R B6 A FIR T H T L& %=
5, HRBABIMEZE KT St irf =tz
FEYRBINE Z K B B2 Al B3 (MREKIBFI %
YA ) S R OOR B E KA, AR S



« 760 ¢ ¢ &% Chinese Traditional and Herbal Drugs 35 51 % %5 38§ 202042 A

[R] P B2 KT, AR IAN[R]™ b ok BE 55 22
SRR

252 7o BF5 b BE R RO E R E
Xt 7 HEE T B RS R AT SO R e

S5 3. BT H Sig=0.044<<0.05, P HA
B ER, HAeMS Sig>0.05, ARG ER.
253 EWAoNT GG T ATCHE TR
RERL 5 N AT R b, RN 4. B3R

*x2 TR-HEFHEBES MRS EEMNELER (X+s5,n=6)
Table 2 Quantitative determination of five components of Young L. heterophyllus from different habitats (x+s,n=6)

R (mg g

" AR FY T T T S T
Al 0.213+0.003 dD 0.113+0.003 fF 1.243+0.012 bB 0.060+0.000 dD 0.130+0.000 dC
A2 0.110£0.000 gF 0.143+0.003 eE 0.850+0.010 dD 0.020+0.000 fF 0.053+0.003 eD
A3 0.147+0.003 eE 0.237+0.003 bB 0.700+0.006 eE 0.020+0.000 fF 0.030+0.000 fE
A4 0.120+0.000 fF 0.110+0.000 fF 0.23740.003 gG 0.050+0.000 eE 0.060+0.000 eD
A5 0.237+0.003 cC 0.177+0.003 dD 0.463+0.003 fF 0.110£0.000 cC 0.140+0.000 cC
A6 0.350+0.000 aA 0.347+0.003 aA 1.067+0.009 cC 0.207+0.003 aA 0.400+0.006 aA
A7 0.253+0.003 bB 0.220+0.000 cC 1.403+0.009 aA 0.120+0.000 bB 0.270+0.000 bB
Bl 0.110£0.000 eE 0.060+0.000 eD 0.187+0.003 fF 0.090+0.000 dD 0.050+0.000 gF
B2 0.130+0.000 dD 0.207+0.003 cC 0.580+0.006 bB 0.040+0.000 fF 0.063+0.003 fE
B3 0.100+0.000 fE 0.200+0.000 cdC 0.530+0.000 cC 0.030+0.000 gG 0.070+0.000 eE
B4 0.187+0.000 bB 0.190+0.000 dC 0.323+0.003 eE 0.127+0.003 bB 0.153+0.003 bB
B5 0.163+0.003 cC 0.263+0.003 aA 0.370+0.000 dD 0.070+0.000 eE 0.090+0.000 dD
B6 0.227+0.003 aA 0.223+0.003 bB 0.523+0.000 cC 0.150+0.000 aA 0.243+0.003 aA
B7 0.187+0.003 bB 0.223+0.007 bB 0.910+0.015 aA 0.103+0.003 cC 0.140+0.000 cC

F—%, KEFRCES KT P<0.01, /NGFRMUES LK P<0.05, FH
In the same column, capital letters represent the level of statistical test P < 0.01, lowercase letters represent the level of statistical test P < 0.05; same as
follow
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Table 3 T-test results of paired samples of Yao medicine Young L. heterophyllus Sweet and L. japonicus

SUEROL TR Sl 9

oM % 5 B9 e ig‘ig’“ﬁ % i AmE Sigll

SEER (A -ZJFE (B) 0.046  0.069 0.026 -0.018 0.109  1.765 6 0.128
THER R, (A -EhRAE AR (B)  0.000 0.079 0.030 -0.073 0.073  0.000 6 1.000
FTOA) AT (B 0.363  0.377 0.142 0.014 0711 2.549 6 0.044
ST (A -&24HE (B —-0.003  0.047 0.018 —-0.046 0.041 —0.160 6 0.878
SR (A -t (B) 0.041  0.090 0.034 -0.042 0.125 1.212 6 0.271

A-E PR RERE B-giRFEE

A-Young Leonurus heterophyllu

R4 ERDDIHEHEES 75 ETTER

Table 4 Eigenvalues and variance contribution rates of

B-Leonurus japonicus

AT, BRI R T 1R, SHREC2 DN TR, F
FE T RIEE N 3.052, RFRTTHRRIA 61.049%;
2 ERAMEHIEEN 1.104, ZEFRTTHRRIA 83.132%,

principal component analysis

Tkgy RS 7RI RBUSESIE e o SR AR TR 83132900 (5 L. 7 AR
; S0z 6108 61049 2 AL TR 4 B E P A 5. % 5 AT A,
2o 2o 83132 TR SRR, YO, BN b
3 0.704 14.083 97.215 Ea% PR o S o o
4 0.127 2544 99.759 o 777 Wﬁ%)ﬁ%*ﬁﬁ@('fﬂ:y U\Jﬂf‘j‘jﬂ:bl *ﬂ‘/@s
5 0.012 0.241 100.000 B T AR MO 2 BEELR AL A P-4
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Table 5 Scores and ranks of principal components

e F R L1E Fr 1 a4 F A 2 18 F R 2 TR ZE18 0 ¥
=iT —0.443 04 —27.047 149 0 —0.545 53 —45.351 000 0 -72.398 1 6
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A -1.050 45 —-64.128 922 1 0.936 47 77.850 624 0 13.7217 3
TEE -0.23172 —14.146 274 3 -1.603 40 -133.293 849 0 —147.440 0 7
Je 0.261 07 15.938 062 4 -0.82197 —68.332 010 0 -52.3939 5
T 1.688 23 103.064 753 3 0.337 22 28.033 7730 131.098 5 1
BRI 0.810 77 49.496 697 73 0.960 18 79.821 683 8 129.318 4 2
3 it BESAS[R] 7 3 18] 44 5 5 o 75 B 0 22 S e AR SR IR
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