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ABSTRACT

Background: Leonurine is a the aerial part of Leonurus japonicus Houttuyn, which has been used as a traditional medicines and is
registered in the Korean Pharmacopoeia.

Methods and Results: In the present study we performed a heavy metals and thin layer chromatography and measured loss on dry-
ing, as well as the contents of total ash, acid-insoluble ash, ethanol soluble compounds, and leonurine, using 15 domestically col-
lected L. japonicus samples. The methods were performed according to the ‘crude drugs test of the general test, processes and
apparatus’, published by MFDS, Korea (2014). The purity test (heavy metals) indicated that levels of Pb and Hg were 0.35 - 3.64,
and 0.001 ppm, respectively, whereas the levels of As and Cd were undetectable, and stachydrine was identified by thin layer chro-
matography (R;: 0.15). We found that 5.93 - 10.62% (average: 8.58 & 1.8%) of the sample mass was lost during drying, and the
contents of total ash, acid-insoluble ash, ethanol soluble compounds, and leonurine were 7.87 - 10.84% (average: 9.62 + 0.82%),
0.99 - 1.76% (average: 1.38 + 0.24%), 16.70 - 23.11% (average: 19.49 £ 2.14%) and 0.04 - 0.17% (average: 0.11 £ 0.04%)
respectively. In addition, HPLC profiling detected leonurine (5.94 min), rutin (16.43 min) and myricetin (26.78 min).

Conclusions: We hope that this the rusult of the present study will contribute to the standardization and quality control of Korean
herbal medicines.

Key Words: Leonurus japonicus Houttuyn, HPLC Profiling, Leonurine, Myricetine, Quality Control, Rutin

AN A Jjaponicus Houttuyn®} Leonurus sibiricus auct Korea> 72

e zret st 22 o HEstAXE, ‘Leonurus

orxe A ER FRl=d (KP), T (ChP),  sibiricus L= 98] BHo] 7kl $o] & AoR F555A]

YEoFH (JP) B Y E% (Leonurus japonicus Houttuyn) GollA FE AWg|o7RA] ‘:‘Eﬁhi‘r 2 AF sigth 2y

2 FEFHY] Ao} dEH (JPl= Leonurus japonicus v dEEHE (JP)AAM = B2’ Leonurus japonicus

HouttuynQ} SHA| Leonurus sibiricus L7} 710 55 o] Houttuyn®} Leonurus sibiricus L % A2 g AEZ A3
AT AFHAA 71 A gk (KPyell S2e] T)7] o] F AES BT FAA Sk

= o] I w'E o] 3lvk (MFDS, 2014). EEE ATEs AF3]R 20, FloA Agsirt. &

Lee (1982)0] ©]ap o xo] Lo QWX Leonurus gk AESiAE Fale] 8, oAlElS, 719ES AHAlg

sibiricus L.2 F o3, Lee (1996)° <J3HH  Leonurus o}l gt} (Shin and Shin, 2006). 3t Ex7 EoX = &
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Aol ARSSE APIEL oA AtEE orx 2dAe
2 7-897° EE RS R FLolN 17, dF
oNA 3, FabellA 19, FHT APHellA ZhzE s 15
A ARS Hadek Bastadoln Asslere 43
T Fsflde] 719 1hEg AS Algtol Aol AL
231t} (Table 1).

Aol AREE TLC plate= Silica Gel 60 F,s, (0.25 mm,
Merk, Darmstadt, Germany)E ARS-3IH.0H, 7]7]8A o) ALE-

3
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Table 1. Sample collection of Leonurus japonicus Houttuyn.

Sample No. Area
Yeong-wol
Middle area Dan_yang
Geum-san
(5 Lee;r;) Gyeongsangbuk-do  Yeong-cheon

Gyeongsangnam-do  San-cheong

— ) e [
ST rRO o OSove N wN =

¥ &1j= HPLCH (Merck, Darmstadt, Germany)2 AR5}
Ak AloFe BT 55 A%FE, &2 HPLCE (Merck,
Darmstadt, Germany)S 7+43le] ARS-3IATE A3l A==
leonurine2 2] 2Fx]ol|A] ES= leonurine 5% (leonurine-
2009, MFDS, Cheongju, Koreay2 ulldle] AR&-3IAT 18]
2 ZAANHE ®EFAF (reference of medicinal plant
materials, 2]2Z-LEJA2008)S 2]2Fx 2 FE 2ok Wo} ALg-3}
St 12]ar RIAF AREE F2AIYR] stachydrine HCI
Bz 2RI AR = EFAI9F ruting} myricetin (Sigma-
Aldrich Co., St. Louis, MO, USA) certified reference
material (CRM) S-2 reference material (RM) ¥5EF-S AR
ATk 4G TR T

T =
& Ao EZgE

(99.999% oVHE AMgsILE o=
T EEHELATY (KRISS) =2
S AT

SasAd

a4 AP digil=ekd (KP)el AT g & 55
3 "ol wel AFEITh (MFDS, 2014). A|&F20] A}
£5 7171 Z2T9E3]74A ETHOS EASY (Milestone
Systems, Brondby, Denmark)E AME-3}$12H, Pb, As, Cd =
A2 Nexion 300D ICP-MS (PerkinElmer Inc., Waltham,
MA, USA)Z, Hge 4~25417] DMA-80 (Milestone Systems,
Brondby, Denmark)2 240l Al8-3}%4T}.
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(MFDS, 2014). Y A= REA| 59} ‘ﬂw‘jiﬁ%"@% 3g
S go} 22t methanol (MeOH)S 30 md 2
HFE3 v A A5 A 2 01::;&2@03;’_%0_1'4
2 3t} 018 & 7K v ARrE T T
Fallet. Ao Bl RzgFAFET 10 w&i]g vl
ntEIZEAR TS AN gEE el skl o
S n-butanol (BuOH): formic acid: &% (4:1: 0.5)
ANz 3k oF 10em A)E TR ulETe bl
HAth o7]o) potass1um-blsmuth iodide (KBily) A& 32
A B w FHoA A2 o] Jfe] wHe JREFEFAY
FEooA] e H}XJJ,]_ A} =l Ry ol B, a1 = Ry
0.15 -0l stachydrine HCI®] WS BHelaisic).

%}L SIS mlo

AT A

AZZFEAES ERI=oFd (KP) Iy & *ﬁ"b‘]a
ool wel AlESIATE (MFDS, 2014). 2% 755

S Ags] At 100CAA SAI7F St 7x3]e] Eﬂ*l?ﬂ
o|Eo|A] A3 T deko] @ wjrkx] AXAF T a1 7hEkS
SAslo] FEFRES AL Aol AR8“dH1= Mechanical
Convection VS-1202DS3 (Vision Scientific Co., Ltd., Daejeon,

Korea)2 A3t

=

d

5. 8l ¥ LMEZYRRE AlE

3)E 2 AESASIEAIE S s (KP) YRAEH
S Aol wet Aldsiict (MFDS, 2014). &3
7FRAIES ErRe) ¥ 3R] &4 600+25CoA 5-
6AZF 7Hdste] wA gl W“”‘(’l 3lito] dojd o 74A] 7}
gslatt st B & ol AE Lx7t ok 200C =
HAS W dAACIH A 23 & AEste] IEdEs
ALbsiATh Ao s8] H2 A4F (0.1N HCl 25mb &

Edole] 93 S0 o 92 e HEEE RE o
2 clstalel ARES Ao B Ao] st Pl Az
S The ST e PHOE MK FGstel HlAIA |

oM 43 the o AT AUsl Fuslel ey
e (%)= 3t Ao ARE AH]= WiseTherm digital
muffle furnace F-05 (Daehan Scientific Co., Wonju, Korea)
9} Mechanical Convection VS-1202DS3 (Vision Scientific
Co., Ltd., Daejeon, Korea)2 AF&-5}SiT}.

6. A~glEt Al

SilEatei 1N ks NoNg ik Rs] el o] (KP) AuA|EY =
FoollehE s ARl wEt Al (MFDS, 2014).
IR Z TFRAIR oF 2-3 g8 AFsle] Fepido] Wil H&
NEFE (50% ethanol) 70 Ml < o] wjmjg SEo] A
5A17F FZ8kdnh T 16 - 2047 X8 The o Ftale], =

= A(]JJ 01:/\] I3

| rloJ

gtad 9 ARES ofdo] 100mE 2 Wi7ix] HE oke
2 A A 50mbE water bath°ﬂ/\1 ZbAy dkar 105C
ARl ok o ARS8
So] Barel 28 Folol B olEkgelss] o AL

=2 T

7. Leonurine Z2AI&]

] R %9 leonurine (Ci4HyN;Os) 8 %2 o ghRl=r ok
KPyell 5% ol oste] APS AAISHATE (MFDS,
2014). #* % rx 7FE °F 1g& 70% MeOHE 50 =
Ya N7 2505FES U 045 i, syringe file2 o333}
o HAoz 3¢l 223 leonurine E{F% °F 10mgS
70% MeOHS 100ml o] 2tk 10ml & FHaled 70%
MeOHS 713t 100ml o2 uhe fAS gFAdo g &
ALk olFA e R A ZFHNS HPLC 10 4%
FY3td BEASIATE oluf) ARE-S BHS Sunfire Cig 5,
4.6 x250mm (Waters, Milford, MA, USAYS Al&3le] £z
SFAT.

8. HPLC E=320IE7H Al
HPLC ZEFAZrfET3 28 flate] 2 okAox LAg
Aok (grehpAle] ARz antd Aol =l S st
A E3s9 T (MFDS, 2010). A& 8] HPLC (Waters
Alliance 2795 system, Waters, Milford, MA, USA)S A3}
Fom, ANEFEFS 2395274 (Bransonic 8510E-DTH/
250 W, 44Kllz, Branson Co., Danbury, CT, USA)S- ARE-3}3it).
HPLC #4271& Table 20 YeRNSIE

Ade] Axe Rz MR 7HF 05g3 A3 do
70% MeOH3} 100% MeOHS ARE-31o] %%‘6‘} om, =

-

X

Table 2. Condition of HPLC analysis.

Instrument Waters Alliance 2795 system + PDA
Column Sunfire Cq5 5 um, 4.6 x 250 mn
. A: 0.1% formic acid in water
Mobile Phase B: o.w/o formic acid in ACN
Time (min) Solution B (%)
2 5
16 20
18 40
20 50
25 95
30 5
Detector UV 270 nm
Column Temperature 30C
Injection Volume 10 w1l
Flow rate 1.0 mé/min
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NS HEt 70% MeOHS FE8v= AA3IATE o]}
o] AAE 70% MeOHS 50 ml S 23l 30, 60, 90 £ H]
AES ] 602 AAsIomM, 13] 251 FE3Ih
ZdS A2 12} o T 0.45 mm, syringe filter=

AAo g ARgsislnh. H2H 9] Lelxis 471 flst

A2l formic acidS 0.1% H7}3t &3} acetonitrile
(ACN)Z &ujulE Fof FEslsith. &4l ARE Uuvet
A 210nm, 254nm, 270nm, 365nm < M)W AE3}
270 m 2 AAEAL, AN ZAA BAEH] 9 4.6x
250mm (5 myet 3.9x 150mm (4 pm)S B AE3F] 4.6 x
250 mm (5 /myE ARt FARAS AASAT FF8Ue
2E AgHZEEH EYRES leonurine ETFF myricetin,
ruting 1 mgS F3ke] 70% MeOHS 10 mo]] o] FF=gol
o= St

NoRL A
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=1
St
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w5 1

9. SHIx2l

RE AFEF (n=3) 355l Ftgad FFeAE o
ERHSATE. Student's rtestol] o3l 84S AFAH 7} Al
F&} Hlaste] p<0.05 o3l AE freldol e Ae® 2l
At AREE BAIZZa3S SPSS ver. 12.0 (statistical
package for social science ver 12, SPSS Inc., Chicago, IL,
USAYE AHg3te] Axtsieiet.

JE

-

21t

p =)

b B
- OO

Rz FEFE] sk (KP) 7l Asl A5
3ppm, Cd9 7% 03 ppm, Pbe] 7-$ Sppm 183l Hgol
745 02ppmeE AR HAot TEFEAEL FHo] ks
Aep SHE flste] AAleilon, g, A LlsAl LA
o] LA REs EYHoETEH Aujeto] dvhg b
LS gotry] flste] AlFS AAIEITh ol Aellx &
A AEiEe] FF5E Pbe 0.35-3.64 ppmz 7|52 5 ppm

Table 3. Result of heavy metals test of Leonurus japonicus

Houttuyn.

No. As (ppm) Cd (ppm) Pb (ppm) Hg (ppm)
1 —* - 0.45 0.001
2 - - 0.70 0.001
3 - - 0.45 0.001
4 — - 0.40 0.001
5 - - 0.45 0.001
6 - - 0.54 0.001
7 - - 3.64 0.001
8 - - 0.35 0.001
9 - - 0.70 0.001
10 - - 0.74 0.001
11 - - 0.79 0.001
12 - - 0.70 0.001
13 - - 0.70 0.001
14 - - 0.70 0.001
15 - - 0.70 0.001

—; not detected. Sample values are means (n = 3). Statistical
ananlysis were conducted by Student's t-test (n = 3). Sample 1;
Yeong-wol, sample 2 - 4; Dan-yang, sample 5; Geum-san, sample
6 - 10; Yeong-cheon, sample 11 - 15; San-cheong.

o|3l2 AEHYeH, HgE 0.001 ppme] A== o tiaial
=okde] Fag 7l Ae Ze® FFHAT. 2L
As, Cd BE A8oX AEEA] 9drh. A% Pbat Hgol
A9 A AR ZEelslE HAEEL o] FFEE AEHH
ol BUHH A7t 2o 2o ALFEHET (Table 3).

OIA|
A% AulE 1570 A 82 TLC AW Ax JRxF=A
oFz} 742 WS 391 & & 9J9lal, stachydrine HCIE: R,
Zko] 0.1591 F-ZollA FelaiiTt

g 712 TLCERING Wil mat Alde & 49
stachydrine HCIz} 2elsjof & t}2 ubgo] mj$- &2)A] vet
v ERIsH7] o fiet. webr] HEgk stachydrine HCI®] ¥

>

JI
il

2.

=

Fig. 1. Thin layer chromatographr) pattern of standard and 70% MeOH extracts in Leonurus japonicus
m-bi

Houttuyn (by potassiu

smuth iodide treatment). STD; stachydrine HCI, S; reference of

medicinal plant materials. Sample 1; Yeong-wol, sample 2 - 4; Dan-yang, sample 5; Geum-san,
sample 6 - 10; Yeong-cheon, sample 11 - T5; San-cheong.



=L ZHuHAE lmxo| FARE| ot

= ekt 7|1E FEURE wAs AEES AAE
71 FEE AE A FEAL AT F WEE I E 5
of MFARRETNS AAENS o 7S8Rl Histke] W
83t stachydrine HCIS] W8 &1 & 4= U} (Fig. 1).
AAZS Z771e WS T8l on AdRte] 7ol
Q1 zpelol] wt AAAA7} vh=2A verg = Slo] A-AdU
= AEAHAE e T Ae AFEEE Ajs] f1ste F
FANEE FWshs S AdEinh kA 71 i
Qoo A MG o] H o] SRING Rt ZidE W
Hell whet AlgstA =W AR A= WEsE stachydrine
HCI®] BHS ER1E F S o2 Alsdtt
3. Olsisd £

o] bRk Aok tiglgokd (KP)eh Y2k
W (Pl 2% 13.0% ©lstE AA = o, FokA
(ChP)ell= 12.0% ©lat= 278 =]oflth (MFDS, 2014; CFDA,
2010; MHLW, 2011). o] Q7237 =it 92z 593-

Table 4. Chemical characteristics of Leonurus japonicus Houttuyn.

Acid Contents of .

No Lpss of  Total ash insoluble ethanol  Leonurine

dring (%) (%) %) soluble (%)
extracts (%)*

1 7.72 10.04 1.76 18.10 0.13
2 6.27 8.80 0.99 18.20 0.05
3 5.93 10.84 1.64 23.11 0.17
4 8.67 10.66 1.50 17.70 0.13
5 8.10 10.63 1.23 17.30 0.12
6 9.48 9.35 1.60 21.50 0.08
7 8.91 7.87 1.36 16.70 0.04
8 7.31 9.82 1.65 20.70 0.07
9 9.25 9.98 1.42 17.00 0.13
10 7.96 9.77 1.65 19.90 0.13
11 8.71 9.88 1.36 17.50 0.09
12 9.64 9.94 1.16 23.00 0.09
13 10.62 8.89 1.1 20.7 0.12
14 9.90 9.1 1.26 20.00 0.12
15 10.23 8.78 1.06 20.9 0.12

Mean 8.58 £1.38 9.62 +0.82 1.38 £0.24 19.49+£2.14 0.11 £ 0.04
RSD 16.03 8.53 17.66 11.00 33.03

Sample values are means (n = 3) and all sample are means + SD
(n = 3). Statistical ananlysis were conducted by Students t-test (n = 3).
Sample 1; Yeong-wol, sample 2 - 4; Dan-yang, sample 5; Geum-san,
sample 6 - 10; Yeong-cheon, sample 11 - 15; San-cheong. *Contents
of ethanol soluble extravtion; sample extracted with 50% EtOH. RSD;
Relative standard deviation.
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10.62% ©]&}= it 8.58 + 1.8% =AUt 3]83rzke] ¢
tigkebd (KPy gE2F=1 (PPl E5F 10.0% ©]3t= 274 =
o] glom, F=FA (ChPPlE 11.0% ©|3kE AA = o] Ut}
44 FHAGANA AYakE ple] AE7F dhE=eRd
(KP) 3% 7158 R de Aoz ST 18y S
°Fd (ChP) A= BT Agst 202 SAHEAL. 7S
235 VNE A YA NS Hd 9.62+0.82%= S
A=) gist=tekd (KP) 710l A § o=z Jepdth
AHEEA 8| Rel QlojAMe tigmlsteRd (KP)2h dEeky
Pyl 2.0% ol3t= AA=o] Utk SAAF 0.99 - 1.76%=
RE ABOA Hit 1.38+024%% heHI=eEd (KP) 715

< ZHSHA] Tt
9 AR Hol FAF QR xo] VHFEAL] dlo] ¥ F
=9 FA7|EH HuElS o es o= VE A A
Ao 7 AlFET A2FhFe] 739 didsokd (KPyelle=
8.0% o), YEA= (PPl 12.0% odo = X 4
71zl A AR AT oA FHE Al JEZ A
1570¢] H-e det&d23ds FH A7 16.70-
23.11%% Ha 1949 +2.14%=Z 157 A 87F 28 F& ogt
SHAFES RIT & Ao, dhel=2kd (KP) 71+
TESIGAT o] AR nFojHol FYAE Rz} H]
1S Aoz A=) (Table 4).

ol o
=

pu
.

b

4. Leonurine X2

SEECRIESELS

leonurine® 2 AAx]o] 219™ leonurine

o] RS thenl=ebd (KPPl 0.05% odes Aol 9l
3 =2 (ChPPIE leonurine®] 0.05%C.2 AR =0} tk

(MFDS, 2014; CFDA, 2010).

Ul AejEle] EEolRl Az 15710 thele] IRz Al
59 leonurine®] FH-E 0.04-0.17%2F Ht 0.11+£0.04%
2 Yehgton] =43 A3 onx 7o) AlRE A|9)E vy
2 ABEL IR (KP) 71574 Bt =4 23 E
T} (Table 4). ©]213+ ZZ= Hong 5 (2001)2] A2z}l
olshH Hi 0.124+0.06% (n=3)2] Az} FAKE A=
e ey X EAEe] sheke]l #dskA] &l Al ZF
B2 ZpolE 1 & 4 AT (Fig. 2). WebA ol A9
Q1 ZpoleflA] ARTR= Ay gk xjolol|x] dAeh=
Aoz AlgET) webr, FHo] st Ezo| tigh Aful
Wil ek A7F ook & Zlo g AlRHT
gk, S thgl=sekd (KP)ol= leonurinel|th &k A3k

FAAERE AL Aok 2Euv TR (ChPelx=
stachydrine HCI®] 0.5%°]’d22 43Il St} stachydrine
< EE3 AE] dolv =719 FiE alkaloid 3}}
2 g Bl g Aol 2gshy 17, wekakgol

O
o] =

A= Aoz dHzl SRHER Rz a5EH|tt (Hong

o=

[

o

o]
AR



= (=]
slel

KP, ChP (0.05% t)

Content of leonurine(%)

1 2 3 4 5 6 7 8 9

10 11 12 13 14 15

Sample No.

Leonurine content of Leonurus japonicus
Houttuyn. Sample 1; Yeong-wol, sample 2 - 4;
Dan-yang, sample 5; Geum-san, sample 6 - 10;
Yeong-cheon, sample 11 - 15; San-cheong. KP and
ChP; leonurine is not less than 0.05%. Each bar
represents the mean (n = 3). Statistical ananlysis
were conducted by Student's t-test (n = 3).

et al, 2001). W] 529 stachydrine®] FHE FEE
W Jde S Ak s AREY, de

L

stachydrine®] 37|l oigh A7t T e ol ok

& 7o ARHL,

5. HPLC EZI201=0
Agrzds Jrxe] HEOSZ = leonurine, stachydrine,
leonuridine, rutin 5°] ## HIEJYS™ (Calis et al,

1992; Sugiura et al., 1969) ¢JExo|A FQAHEOZ rutinz}
leonurine®] ®. =] At} (Hong et al, 2001).

Rzl Ao FAAYYOR HREEI AFE F
ySFATE. 5.94%9) leonurine, 16.43%° ruting} 26.78%-l
myricetin®] ¥IE RIS o]& HES THOE AE=
2SI (Fig. 3).

A5E 739 vHEAS gRIsH] flste] AlRE g 79
REAM 63] yHEsle] FEek0L S5 o, S H=
% leonurine I ZE 7|2 rutin? myricetin®] 9] F-A]
A ZF (relative retention time, RRT)¥ AthZ ™ & (relative

peak area, RPAYE ZAAFsIITE. FAIA17H W4, AJo-fA14]

- SRR - 201 - OIBHEE - A - OIS - BiRhTR

7F 2 AdiEze] P, FEUAe AN EEHAGE ALksto]
Aget WiRAdS Bo|=A] ¥Rl ¢ A3 RT¥ RRT 2L
RAS} RPAZY E5 RSD < 6% %8 RHLAS 717 A8 gl

siach 2212 Ex AEFE 1570 AlE9] chromatogram’d2]
AP 2lelE oty 918t 7t 1570 AlE9] chromatogram
S S35l chromatogram®] pattem®] xjo]& ERI3t A3} =&
O] R ZA|FE] chromatogram®] -FAFEH 2102 E91 H T}

fe] d7AFeNA AL leonurine, rutin} myricetin®] 43
EES o83t oA AiEE RxE 43 EA
Ak 2L AEAA] JE Sl Qo] o3l FEAER] S
ZAAEH ) dgol] B o] & Folgty AlgHT

=TT

It

=1
=

H ATE 20159 % AFoREAA o] Atk A A
H7} AL (@AM E: 12172MFDS990) 78] X]Lojl
ogte] ¥ AR ool A=Y}
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