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| ABSTRACT |

The Comparative Study on Compositional Pattern Analysis of Decoction of
Extracted Artemisia argyi by Different Extraction Time
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Objectives: This study was conducted to find out the optimal extraction time
for Artemisia argyi.

Methods: The compositional pattern was compared with HPLC (High Performance
Liquid Chromatography) and GC (Gas-Chromatography) by decocting Artemisia
argyl 10, 60, 120 minutes respectively.

Results: With longer extraction time, the contents of reference compounds were
extracted 1.1 times more when 3.4-dicaffeoylquinic acid was extracted for 60 minutes
than when extracted for 10 minutes in HPLC test, but the contents were reduced when
extracted for 120 minutes compared to 60 minutes extraction time. 3,4-di-O-caffeoylquinic
acid, 3.5-di-O-caffeoylquinic acid, 4.5-di-O-caffeoylquinic acid, jaceosidin, and eupatilin
showed the largest yield rate when extracted for 10 minutes, and it decreased as time
passed. The contents of chlorogenic acid, 3,5-dicaffeoylquinic acid, 4.5-dicaffeoylquinic
acid, jaceosidin, scoparone, and eupatilin were detected only in 10 minutes extraction
but not in 60 or 120 minutes extraction according to GC test.

Conclusions: The results show that extraction time could affect the physicochemical
characteristic or composition of Artemisia argy extracted. Thus, short extraction time
could be useful for decoction of Artemisia argyi.

Key Words: Artemisia Argyi, Extraction Time, High Performance Liquid Chromatography,
Gas Chromatography
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= A (A. montana Pampani)®] ¢ %
4 &7 Ak, ki Bk 5 94
oz X AFSEEY. KA ol
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ot e R, B, AT, FEe
B3P FHACE FahEe 23S ¢
= e
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o] AEET XES HE o 79 I
ZIAZ EEHAG HRIA 5712 F

o b
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1. Al Z=A
Al ol ARS-3 S AL (A, T4,
=)ol A FYstd L, Als8e] ZAE ¢
3 =] 2Fel7] (DW-290, Daewoongbio,
Korea) & AH§-3t5+

Agade] FEHE TAIA wF7
9 3tod ofebr)el AAS 2,000 mlwt ¥ 1
qA Felvrt ol wv AAREH A%
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2. AleF " 7]7]

HPLC #4< <8l HPLC/VWD system
(Agilent 1260 Infinity series, USA)S A}
£33, columne ZORBAX Eclipse Plus
C18(4.6x250 mm, 5 um, Agilent, USA) <
AH8-3hed el HPLCE £vll= HPLC grade
4 water, acetonitrile, methanol(DAEJUNG
CHEMICALS & METALS CO., LTd,
Korea) & formic acid(SAMCHUN PURE

N
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CHEMICAL CO., LTD, Korea) & A&
Eishsd

GC #AM< ¢l GC/FID(GC-2010,
SHIMADZU, Japan)& AH-3slda, AH
< DB-5(30 mx0.320 mm, 0.25 pm, Agilent,
USA)E AH8-3kH GCE $91& n-hexane
(Merck, Germany) GC grades A}£3}
At

EFF2 Chengdu Biopurify Phytochemical
Ltd.(China), Extrasynthese(France)<} Sigma-
Aldrich(USA) 48] )3 chlorogenic acid,
3.4-dicaffeoylquinic acid, 3,5-dicaffeoylquinic
acid, 4.5-dicaffeoylquinic acid, scoparone,
jaceosidin, eupatilin, linalool, a-thujone,
camphor, borneol, terpinen-4-ol, a-terpineol

& Agstgeh.

3. £y

HPLC #A4& 93t 7t H el A
AdRE F 3} syringe filter(Nylon, 0.45
um, 13 mm. Agilent, USA)Z o %3 ¥

Table 1. HPLC Analytical Condition

330 nm A% IHAelA column ==&
25C, 42 1.0 ml/min, A8 FY45#F>
10.0 plel =} o] A 242 water(0.1%
formic acid) 2} acetonitrile® 90:10(0 min)
ol 4 40:60(50 min)®] gradient® £
3l oH(Table 1).

GC A< flste &4 AgAeA 10
mlE # 3t ¥ n-hexane 10 mlE ¥ &
E°] F&399. &% n-hexane =&
syringe filter(PTFE, 0.20 pm, 13 mm,
Advantec, Japan) 2 o33}3te] GC £ 0|
AHE-sld e GC 24 271 injection <&
=& 250C, detector(FID) %+ 250C=
3t} Al B 5:1 B]&2] Split injection
mode® 1.0 ul Y3t} Carrier gase
He& AH8-31913, 42 2.0 ml/mine =
3tk Oven =% 60ColA 5C/min
o] vl&2 210C7HA] 4521315 (Table 2).

HPLC/VWD system

Agilent 1260 infinity series

ZORBAX Eclipse Plus C18

Column (46x250 mm. 5 um, Agilent, USA)

Time (min) 0 50
Mobile phase 0.1% formic acid in water (%) 90 40
Acetonitrile (%) 10 60

Detector UV 330 nm

Temperature 25C
Flow rate 1.0 ml/min
Injection volume 10.0 ul
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Table 2. GC Analytical Condition

GC/FID system

SHIMADZU GC-2010

Column DB-5 (30 mx0.320 mm. 0.25 pm)
Injection temperature 250C
Time (min) 0— 30
Oven Temperature (C) 60 — 210
Rate (C/min) 5
Detector temperature 250°C
Carrier gas He
Flow rate 2.0 ml/min
Injection volume 1.0 pl
Split ratio 5:1
m. 2 = A F37k2 918 0.1~50 pg/mlel F= W
Sz AFAE FAAAL, T A
1. HPLC %4 A} ’2}3’&7-“”4\—?12 = 0.9998 o]Ate 2 ks P A
AAde] FAEAG. A=A 73k

#35l HPLC #AMW& ol-&sled 23 A
g}l 2 chlorogenic acid, 3.4,~dicaffeoylquinic
acid, 3,>-dicaffeoylquinic acid, 4.5-dicaffeoylquinic
acid, scoparone, jaceosidin % eupatilin 5

ThA e wAsgch $AEe A4

(LOQ)= Al 22 0.56 ~1.47 pg/ml,
1.69~4.47 pg/ml= Yebsok(Table 3).

Table 3. Linear Range, Regression Equation, Correlation Coefficient (7), Limits of
Detection (LOD) and Limits of Quantification (LOQ) of Standard Compounds by HPLC

Compound Llr(lflagl;lfl??ge Regression equation 7 (pl;g?r]r)ll) (ULéC/)gD
Chlorogenic acid 0.1~50 y= 29.3294x-4.5124  0.9999 0.91 2.76
3.4-dicaffeoylquinic acid  0.1~50 y= 28.2297x+0.0694 1.0000 0.69 2.10
3.5-dicaffeoylquinic acid  0.1~50 y= 30.9289x-2.3347  0.9998 1.47 4.47
4 5-dicaffeoylquinic acid 0.1~50 y= 36.6542x-2.1812  0.9999 1.01 3.05
Scoparone 0.1~50 y= 29.3159x+2.8236 1.0000 0.71 2.15
Jaceosidin 0.1~50 y= 43.2521x+1.0750 1.0000 0.69 2.08
Eupatilin 0.1~50 y= 38.9469x+1.6317 1.0000 0.56 1.69

HPLC ¥4 A3 (Fig. 1), A& A 7ko]
10, 60% % 1208 o= Z7ghod wet
3.4-dicaffeoylquinic acid®] =2 60%7F
A= ZFrbslg o 1208 M= 2FAasks

2, AR Azkel 2RSS YR (717

A& chlorogenic acid, 3.5-dicaffeoylquinic
acid, 4,5-dicaffeoylquinic acid, scoparone,
jaceosidin % eupatilin> 74 d= 73k
< X9} (Fig. 2, Table 4).
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Fig. 1. HPLC chromatograms of standard mixture (A) and Artemisia argyi extract (B).
1 : chlorogenic acid, 2 : 3,4-dicaffeoylquinic acid, 3 : 3.,5-dicaffeoylquinic acid, 4 : 4.5-dicaffeoylquinic
acid, 5 : scoparone, 6 : jaceosidin, 7 : eupatilin
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Fig. 2. The contents of reference compounds in Artemisia argyi by extraction time.
A 10 min, B : 60 min, C : 120 min
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Table 4. The Average Contents of Reference Compounds in Artemisia argyi by Extraction

Time
Content (%)
10 min 60 min 120 min
Chlorogenic acid 0.231+0.012 0.201=0.010 0.192+0.003
3.4-dicaffeoylquinic acid 0.425%0.028 0.470=0.066 0.466%0.093
3.5-dicaffeoylquinic acid 0.402+0.020 0.338+0.051 0.321+0.064
4,5-dicaffeoylquinic acid 0.357+0.021 0.302=0.060 0.281+0.078
Scoparone 0.005+0.000 0.003=0.000 0.003%0.000
Jaceosidin 0.006+0.000 0.004+0.003 0.003+0.002
Eupatilin 0.015+0.002 0.013+0.007 0.010£0.005
2. GC ¥4 A3} AR ARA S (A= 09999 o|Ato =
g8 GO FAYE ol LE  Fx@ AAAYe FAHA Aol

A el 2 linalool. a-thujone. camphor.
(-)-borneol, terpinen-4-ol ¥ a-terpineol
T 67HA AES A H. A Y
21 A /‘é H71E 93] 0.056~1 pg/mlel =
= Wz AHAE 2AAEAA, 67HA

=

<738k 67k Aol A E3A(LOD)
o} AHFFA(LOQ)E AASA T ZH7t
0.015~0.021 pg/ml, 0.044~0.063 npg/ml
2 et (Table 5).

Table 5. Linear Range, Regression Equation, Correlation Coefficient (7£), Limits of
Detection (LOD) and Limits of Quantification (LOQ) of Standard Compounds by GC

Compound Llr(l;agl;;l?;lge Regression equation P (pléc/)rlr)ﬂ) (ulé(/)gl)
Linalool 0.06~1 y= 2.9608x-15.6556 0.9999 0.019 0.057
a-Thujone 0.05~1 y= 2.8186x+7.4821 0.9999 0.021 0.063
Camphor 0.06~1 y= 3.2231x-12.1499 0.9999 0.018 0.055
(-)-Borneol 0.06~1 y= 3.0675x+12.4842 1.0000 0.015 0.046
Terpinen-4-ol 0.05~1 y= 2.8867x+10.5988 1.0000 0.015 0.044
a-Terpineol 0.05~1 y= 3.6899x-11.5114 1.0000 0.006 0.019

)

C ¥4 ZH(Fig. 3). A& A 7te]
0% Agst 3 FZH A7 linalool,
a-thujone, camphor, borneol, terpinen—-4-ol
92 a-terpineol®] 67FA o] A&

—_

Table 6).
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Flg 3. GC chromatograms of standard mixture (A) and Artemisia argyi extract (B).
1 : linalool, 2 : a-thujone, 3 : camphor, 4 : borneol, 5 : terpinen-4-ol, 6 : a-terpineol
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Fig. 4. The contents of reference compounds in Artemisia argyi by extraction time.
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Table 6. The Average Contents of Reference Compounds in Artemisia argyi by

Extraction Time

Content (%)

10 min 60 min 120 min
Linalool 0.0043+0.0007 ND* ND
a-Thujone 0.0597+0.0029 ND ND
Camphor 0.0538+0.0026 ND ND
Borneol 0.0361=0.0024 ND ND
Terpinen-4-ol 0.0039+0.0001 ND ND
a-Terpineol 0.0036+0.0005 ND ND

* ND : not detected

N. & %
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