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Abstract

Elsholtzia spp., a herbaceous perennial plant grown worldwide, have been used as a folklore medicine. Due to the presence
of flavonoids in their extracts, Elsholtzia spp. have various functional properties. The objective of this research was to
compare the amount of flavonoids in Elsholtzia spp. extracts in order to improve the potential of by using their functional
properties. Elsholtzia spp. were collected in various areas of Korea. These were divided into leaf, flower, stem, and root.
Each sample was dried using various drying method and ground to a powder. The powdered sample prepared was extracted
with 80% ethanol. Extracts were analysed for the content of total flavonoids and apigenin by HPLC. Higher content of
flavonoids was observed in the extracts of leaves and flowers. In previous study, apigenin among flavonoids was detected
from Elsholtzia spp. so, apigenin content was analysed by HPLC. According to the results, the extracts of leaf and flower
had the higher apigenin content than other samples.
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1. M2 ¥ AIEe| H=

B A3 AHES it 2¥RE AVIE B, AEs
31, A= 3 olA 2005 109 S8 R %,
Z7], Be]2 ro] o Axd SA(EH), &
Az Azstgch 22 A%(Model WFO-601SD, Rikakikai
Co, Tokyo, Japan):= 50CoA 15Y7F Azsld e, &4
& E¥o] & HE aEdA 230 dxdit §4 A=
ANEE —70CAA F& 48] 52 A Z71(FD5505 lishin
Lab Co, Ltd, Seoul, Korea)ol| 4] 7123}e] 2] A(Hanil Electrical
Co, FM-681, Seoul, Korea)E o|-&3] A4, npd 3t o2 Y=
BstEA Al ARSIt 2 Al el tigh Algel

2Ae 33) HEGRT
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1) A2 TAz2| 2

BaRAlR 0.5 gol] 80% ethanol 50 mZ 7}3te] 60% EQt
YA FIHEA &350 cE $+F F o] IR (Whatman No. 1)&
ALe3te] 12} AF}slal o el & 24 <J2H0.45 ¢m membrane
filter(Millipore Co, NY, USA)3}e] HPLCE AlH-EH o2 A}
st

2) EFEHEEM =y

Zepr ro)= EMUIAEZ 2 apigenin(Sigma Co, St. Lous,
USA)E AH2-315ith. Apigenin 0.01 g2 Dimethly Sulfoxide
(DMSO)Z 100 m¢ F8-3t] FaA] 3|Asle] REEAZ AL
235193 72k o 2 RE] A 829] apigening] TS ARG}
Ak

3) 717124

ZalH o= B2 LC/MS Agilent 1100 seriesZ #4
st} A& Capeell pak C18 VG 120(250x4.6 mm, 5 m,
Shiseido, Tokyo, Japan)& A}-&-3}51 2.8, UV 345 nm 373
A &AslHTh o]EALZE (A) 0.1% formic acid in
Water2} (B) 0.1% formic acid in acetonitrileZ A: 80~45%,
B: 20~55%% 1587 71712 39 1 n/min 522 &
HAFEUL, ABFYFL 10 1 AHE-3FATHTable 1). Api-
genin®] &) FE-A L 28] autosampler(717, Waters, NY, USA)
9} UV detector(2487, Waters, NY, USA)7} Z<a¥ HPLC
(515, Waters, NY, USA)E Al&3lgon, 252 Luna 5u
Phenyl-Hexyl(150x4.6 mm, 5 zm, Phenomenex, NY, USA)E A}
2.3}9] tH(Table 2). UV 345 nm Tpol| A =769 om, o]
ZA0 2= (A) 0.1% formic acid in water$} (B) 0.1% for-

EAESES A=A FA LA

Table 1. LC/MS chromatographic operation conditions

Instrument Agilent 1100

Capcell pak CI18VG 120
(250%4.6 mm, 5 £m)

A: 0.1% formic acid in water

Column

Mobile phase
B: 0.1% formic acid in acetonitrile

Gradient A: 80~45%
B: 20~55%
Detection abs. UV 345 nm
Flow rate 1.0 mé/min
Injection vol. 10 «f

Table 2. HPLC chromatographic operation conditions

Instrument Waters associate

Column Luna 5u Phenyl-Hexyl

(150%4.6 mm, 5 ym)

Mobile phase A: 0.1% formic acid in water

B: 0.1% formic acid in acetonitrile

Gradient 20% B~50% B in 15 min
Detection abs. UV 345 nm

Flow rate 1.0 mé/min

Injection vol. 10 wf

mic acid in acetonitrileE A: 80~50%, B: 20~50%=. 15%3¢
718718 &1 1 M/minfE2.2 ZHFUL, AEE 10 ¢
Zl AT,
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oj7]ef] IN-NaOH &4 1 ml 7}5ted 2 £33+l Z1-8- 37C wa-
ter bathol| 4] 1A)12F ¥ES-A1Z] 3 420 nmell A F3 =8 5785t
Fotk BAL 7} A8 T 3HE AAEIAT ol RESAUL
rutin(Sigma Co, NY, USA)9] XZ 0~05 mg W7} HEFH
Az3 FEEIAS o] &3l A on, AFdenid
Nge] Zelricols g AR st

Za} ol piEt

1. LOMSO| /8t B8t %
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LOMSE o] gdle] £IF 55 Fetixol= BLS
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Fig. 1. LC/MS chromatogram of Elsholtzia splendens.
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FEZEA apigenini= 1, 5, 10, 50, 100 pg/md FA A&}
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0.9995)21 A& AUt F R o= HFd 2
© 2% nting 0~0.5 mg W7} HEE 3110m Y=0.6068X+
0.0011(r=0.9954)Q1 - AUk

3. RS AlZ9 HAX
apigenin &2k H3}

ke ul 2akao] e, X9 apigenin 32 Table 3,
4o VERAATE v @47 FR&o ZefEwol= AR
% apigenin©] 2] FREUSS & F AU o] 23S
B0 2 apigenin A ES 2T OE dlo] B 2 LIF F
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oz & 72%9] Atk

HHHO M2 X, F9lg

NEE ¥
= W

1) &% FE229| Apigenin EaF Bz}
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Bolo)| w2 g4 32259 apigenin®] FHEFE Aux] o]
w2} Alo] & B riTable 3). 54 A2jdk BF A9 £ 74
2229 apigenin TS 18.67 mygl &, o 0.52 mgg 7]
0.25 mg/g, e} 023 mglgell vl vl¢- =& FFE Bk

Set S Al 23 AGE Qo] 247} 119 ngl, 135
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Table 3. HPLC analysis of Elsholtzia ciliata extracted with 80% ethanol

Apigenin content(/g/me)

Hwacheon Kwangju Chuncheon
Air dry 0.35+0.04" 18.670.45 0.27+0.04
Flower Oven dry 0.49+0.03 13.6120.34 0.22+0.02
Freeze drying 0.31+0.03 11.1743.03 0.22+0.04
Air dry 1.19+0.52 0.52+0.01 1.350.39
Leaf Oven dry 1.89+0.45 0.41+0.16 1.40+0.26
Freeze drying 2.2740.15 0.3340.17 1.38+0.15

Air dry 0.21+0.04 0.25+0.15 N.D2
Stem Oven dry 0.24+0.03 0.28+0.05 0.15+0.01
Freeze drying 0.1740.01 N.D. 0.22+0.07

Air dry 0.32+0.04 0.23+0.01 N.D.

Root Oven dry 0.29+0.02 0.21+0.01 N.D.
Freeze drying 0.34+0.10 N.D. 0.30+0.08

Y MeantS.D.(n=3), P N.D.: not detected.
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Table 4. HPLC analysis of Elsholtzia splendens extracted with 80% ethanol

Apigenin(ug/mf)

Hwacheon Kwangju Chuncheon

Air dry 11.19£1,50" 12.1140.19 11.97+1.56

Flower Oven dry 9.05+1.28 5.15+1.91 16.34+1.93
Freeze drying 5.51£0.75 18.02£6.94 7.460+0.70

Air dry 1.4440.09 0.48+0.03 2.15+0.16

Leaf Oven dry 0.39+0.05 0.55+0.01 2.34+0.35
Freeze drying 1.6240.02 1.3540.12 5.0240.51

Air dry 0.22+0.15 0.37+0.01 0.45+0.03

Stem Oven dry 0.26+0.05 0.23+0.01 0.4340.17
Freeze drying 0.19+0.02 0.44+0.03 0.26+0.01

Air dry 0.28+0.05 ND? 0.21+0.02

Root Oven dry 0.28+0.04 N.D. 0.18+0.01
Freeze drying 0.64+0.15 0.21+0.01 0.27+0.02

D MeantS.D.(n=3), ? N.D.: not detected.
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Fig. 2. Total flavonoid content in different sections of
Elsholtzia ciliat.
W Air dry, [} Oven dry, [ Freeze drying.
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Fig. 3. Total flavonoid content in different sections of
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