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ABSTRACT
Objective The purpose of this study was to investigate the composition for pharmacopunctures of eight principles
hydrodistillation layer.
Methods The study was determined the hydrodistillation layer for pharmacopunctures of eight principles by
hydrodistillation method.
The effective components in hydrodistillation layer for pharmacopunctures of eight principles were
extracted with ethyl ether or dichloromethane, and then analyzed by Gas Chromatography/Mass
Spectrometry (GC/MS).
Results 1. Analyzed pharmacopunctures of eight principles by GC/MS, a lot of differences according to extraction
solvent by each pharmacopunctures of eight principles and specific peak patterns were seen.
2. The main compound in pharmacopunctures of eight principles was a kind of hexaoxacyclohydrocarbon
that has long hydrocarbon chain.
Key words pharmacopunctures of eight principles, hydrodistillation layer, Gas Chromatography/Mass Spectrometry.
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TLC, column chromatography ¥ HPLC & ©]-8-5}¢]
A St Al T B AR A4S baicalin ¥ £ A
#/J4#= pachymic acid, 35-hydroxyanosta-7,
9(11), 24-trien-21-oic acid 2} dehydroeburic acid =
sk & T Aokl gt A5 Bl oRR]RokollAl=

HPLC & AHg-ate] Iulofa] &3 858 711 24

o 2ok melittin O A4 U AEALS 25| 219
w3 QIet 0 b, ehe) AoRS A Bastel chorat £
7180hE AHgstel Beld oz (e, W TR 28
o) HES SEshe PAks 9 HaAe) o AR
FPAAE BL ALgalo] 100C oAl 5 A2k o)4F
Fastel 2RE 45718 $E3H WY 437 55
Mo AxsHe Bk tiet A EHATE A3
fl= AAolch

B AT B F “FAoIE”, “mlRue”,
“PANFY" L “HG" 9 pHAe] thated, 7122 ¢
oA A ol AN ARy B A B
oFloo] tistel &l 34 B Gl W F4
M, gHEY FEEL AR dobuy, 7 opHond A
i aEnkETY He Bl 25 Do)
FAURZ O AN U AR 7 2ARE A§
17 59k,

. &<

D) oA
S-S FEHAF (A2, Korea) oA A7IATH

71

A AEHA T34 A H heavy metal test), UAJEHA
(biological test), SO,AAF, &5 (residual
pesticide test) 59 7ol AgHEe 2 FE

45to] ARE-5FAT. (Table 1)

2) oFAf 2 A2

2. THZIoFRIoH H|x
1) Al
2ke 37|12 AdE oFE ARtel| dof 3&} &
(Balmann, Korea) & Al &3}ich,

=2 A
T




Gas Chromatography/Mass Spectrometry £ 0188t ZZiotzl 2ol st A7 81

2) oAl A=
RS2 SHol OIS 9aL oAfe] HulE defsio]

3
Al SFE Fol impeller, ¥H8-% sHE, ¥Hg-2 A 3
5]

T, EHol =5 AAstaL, controller & AA] gt
oF 90+ B2t oS BT

Controller= 2%5 105C 2 443 10& o144 o€
st=s Agskl e, impeller & 2HsA17]1L, eHdzt
Tol| S5 ol Wt SREAT i 2%

SHATE

3) A=k

ope] Eilo] B 105CE 1208 5t AgS Al
25ttt olu impellar £+ 4.5 ~ SHER 2Hg5}o]
%%Zﬁﬂ 7FEE AL Q= 7lHiEe] 21w o] B
el AL i, A 2AA9E A3}

Aol Tk 39| 91012 BRYAT Lol %
SE TR 63741 | 5, 258 10702 &0l
). Azke] ZAukte] ket 105

A %‘—%ﬁl B Pl 2} ol

244 2B Hhpo] wheh whg ot 3

(107°C) ¥
W2 e e et Berd +571 S5 4% |
T4 HiolA AAhEo] FoofFR 3 ey
RropA|A] Frt

5) 71 el W4

FEO] B 2T £ WA 4= 1 L
PYREX‘*‘Oﬂ WA, oFF ot W Hastol 57 ARE

‘l“, Na3PO4

=
] o}_ﬂ okx{ L
=z

7) o=t
Filter 2] ol o] 714 (Whatman, USA} ADVANTEC,

Japan) & AME310], A& 0.45 pm A E ARES}o] o
et o 0.2 ym OIS ARESle] ojnlelal upx|u)
02 0.1 yum AR E ARESI= A2 T7FeFR) 7

a1 o
= A5 of3sioinh.

ddﬁca %5‘4%{‘:}

AR E ZFZEo] smfeF o 2 mLof| A2 24T} 83
7} o2 og o€ 2 (ethyl ether) ¢ HZ 22 wgt
(dichloromethane) = 22} 1 mL F7Fste] 38 59t &

ds U Ag A8 Ste] AL 25T T, 471808

oo

SRS whE wol 314 13 HHEEl] o] AL T
oFol 217}o] 1418 oo Sgirt,

5.GC/MS &4

1) GC/MS 24 272

Z}70| FIFor o] g EA5] 91sF GC/MS
2= Agilent 5890 plus 7|4 A=rtE 1]} MSD
ChemStation Z=1Ho] AX|H e ¢ M7 5FH
(Samsung, KOREA) 7} 4% 5972 4%&4]7]
(Agilent, USA)2 FAEHA A& AHESHATH
GC/MS 245 9Igt 2982 InoWax cross linked
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polyethylene glycol fused silica capillary colmn (30
m x 0.25 mm LD., 0.25 zm film thickness) < A&
stof, o] it 213 Akt 28 2= A5 60T
oA 148 St HEA T £ 189 10CH &2 280°C 7}

A &AL 20+ &9 HEA Sk,

200°C % 200°C & g==3irt,
ol &3} A= 70 eV 75t AFEAH ] 50 ~ 600
m/zE 7H= o5 A o2 v HEsh= W

(scan monitoring )& AHg-slo] EA8}19T}

2) PSR=R=S]

o
Iforrlolo] 40 7 RT(retention time)©ll T}

o] Wiley 7 library S 71222 library 745+3ict.

1. Zat

1. GC/MSEM0 ofst TUoro &4 2 peak

pattern 241

2 AtellA 459 ZAerINe| gk AR S4d3 &
=7t o2 ofld oH 29t HEEE HeE AREsto] 4
o] NS gujFEste] GC/MS =AI5kALA,
T8 SR AR od o2} EREE ugho]
GC/MS system ol B7FFR] 9] w|gtAlS 517] 9lsf
2|gFetA] blank HEE o] B¢ peak 7t §li= 2= 2
Agt & ARgaFRlth (Fig. 1) Zzbe] Zrloryd ol
GC/MS= #Alste] B B7foRRd F&8nfof ok
714 ARotE DT JEL W2 zfo|et Folgt peak
pattern< ¥ It} (Fig. 2, 3, 4, 5)

“S/30187 o B 87HAl eFAfellA oflE oHER
E3 49 14719] peak 7} HE2E Hgto R 53 7
- 13709] peak 7} A E Ao, HA Al peak
pattern©] H]5=3t 23S HRlt}, 53], 12.855+:0lA] o
g oH 28 &3 ¢ 3,7- dimethyl- 1,3,6-octriene
¢l ¥ HE2 g wgto s 53 4% linalool L= t
27 A== AL FE25h= ol wE S443 Sall=
o wg Aol = AR ET,

E3E 12.85589] w2 Al2g UM A peak & 74

[ o ot

%

P

o] B, Z-2 RTol Y3 o8 ZA==
ol ofd oH| 28} 2R WHo R 25 A 54T ==
B85 M= Ao g AbRE (Table 2)

A=Y Afole flollA Audt “FAAE”
753 ol{E oE oHES} TEER vHe R 25
Al, Z¥Zke] 87H9] peak 7} 543t RTOIA £41=%lom,
peak @ pattern = H|2EHA 8EH0] Yow ASRE AL
FET} (Table 4)

Wb, o e oF fHET o A5 oE ofHE=% b
ZEE W R 25 Aos 280 HE “npehHe”
O] 7B, ol olEl= =812 B 167112 peak 7t &
A R HE22 e &89 9 5709 peak”t
A= (Table 3) “H97 9 A olg oH= =&
o] 7% 77H9] peak7} 41 vHH TSR Hgk =
Z8m9] - 12709] peak7t HA4 =3 AFo|gt peak
pattern< Yo JEESE Aot R0 E FAJE oA
t} (Table 5)

2. Mass spectrum interpretation

GCollA 2% ZHzhe] TrkeFd el 420l mass 4]
70 eV O M7|5AS wol AR Aol 7oA Al 4t
2EARe} 2 E S long hydrocarbon chain
7|42E 7}A= hexaoxacyclooctadecane fragment
ion®] 71 Wol A=t (Fig. 6) ol2|3h A= 5%
g 7l EEAE THAIRA ©aEA Y] a7t thE SREE
°] GC column®lA A4 interaction 2kelof wzf
29 ¥, massollA Y fragment ion®] A==
Aoz Al E,

E3E FYUS BN R F U3 mass ion peak 7t
RTl w} oAl Uhee= d
TR 912] o] A9} floflA gt sHgt 7=

I

pay
flo
re
)
O
an
.,
fe
ofx
rh
24
Q‘L

o, UER= eos 25 A] "m0 A= 38457
2] sl R FEellA hexaoxacyclooctadecane
fragment ion®| §&5= A= Kol AJdd] 7l long
hydrocarbon chain= 7F4|3L 1= hexaoxacyclohydro
carbon T2 Ad+0] Qli= A S8 AR ECH




Gas Chromatography/Mass Spectrometry £ 0I88h Zzietzlol MRoj| st o7 83

<
Kl
1]

g e
o
J% ofs
r fo e
; TYH R
o ok
fg o 12
i I o
o |0 IE
© T
19 oM
= oy
Nk R
©
iy
I
s}
ot
ol
[
N
o

10

0.

g 2
o %
N
1L
o
12
)
X,
T
o
+
olN
N

ox 2t H
%, oL 7
lc"ilEo_g-lrr'
m.hjjgiDJ
= £
2 o =
gg;ﬁ’ﬂ
:‘—1’: o
%grﬂ
ol ox
rll‘:‘églo
Oy oX
o A
32 Loy
= R
2 oo U
N fllo
_“]01'-‘7'
FXEEO\D
= tL
£Q, T
o rir
-
o,
(i,

oL} oFloll A SRS e v Wlow
g z

= AME o] I Aol 3-F R So7k= AR A&l
9Jgt long hydrocarbon chain peak = AF=EH, “F4
@73} “uled @7 ol A= 13 =0l 4] benzaldehyde 7t
FAET Y "sE M= 17.5& WA benzyl
alcohol ¥ 73+ peak’} 5-&°= FME ot ¥4, o
SEE HehE ARgSto] fuljFEsto], &4 via4d 4
2 vlaste] 2 A3t [5EA S8, “rkekH
Q7 SHd=EE” 9 ST B 382® 1,4, 7, 10,
13, 16-hexaoxacyclooctadecane = AAg | wet &
Ak v]F4d AdEol 9]t long hydrocarbon chain peak
2 AR [4E2HoAe 580187, "FsisgT
2 SO, 172HeA = “SAE T gl
7oA hydrocarbon chain 527} AFo|gt zbzke] st
H] =4 AHol| 2Jgt long hydrocarbon chain peak &5
¢l 1, 4,7, 10, 13, 16-hexaoxacyclooctadecane & 7
AE o2 Al E

T57] SHHLE FET BRI 37 i
BujEEH o F55t0] GC/MS 4TS
A "8, e, "gHs=gT 9 tS5E”
of| A 4482 long hydrocarbon chaing 7FA|aL $l=
hexaoxacyclohydrocarbon % “g+to]2tal Al T},

F%, v Z2FR] FA #4L 5% mass

spectrum®] mass library ¥ A= system 1-59]

false positive peakell 23t 2#e] 7Hs/de £017] 9
sto] offol Zhri= thREetol thet A= dA5tE o
of gFrhar Al Y,

1
FET A 14719 peak7t HERE Wgow 53T
785 13719 peak7t &A= eH, AAAI peak ]
pattern©| B]s2et AyE HATh

2. "HANETTY Aol flolA AFT “FAol
7 U o|FE o og 2} HERR HEgoR
2 A, 217+2) 8719] peak 7l B UE RTOIA EA=91
o peak?| pattern®™= H|S5HA §EE O] o= Ao
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3' “U]_ﬁo_?jg” _Qq ﬁo—?——, 01 %
16719] peak7t #A41% ¥ 222 g 2E8ujo)
73 5719 peak 7 £-41 % giek =2

hexaoxacycloocta-decane fragment ion®] &%=
Ao g Hol 43| 71 long hydrocarbon chaing 71|
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Aoz Al E,

A% Ao)gt pattern Kol A&
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Table 1. Components of pharmacopunctures of eight principles

Name Herb Scientific Name
Chungsungauhyul Gardenia fruit Gardeniae fructus
Corydalis tuber Corydalis ternata
Olibanum Olibanum
Myrrh Myrrha
Peach kernel Persicae seme
Reony root Paeoniae radix
Salvia miltiorrhiza root Salvia miltiorrhizae radix
Sappan wood Sappan lignum
Mahwangchouno Ephedra herb Ephedrae herba
Aconite Aconiti tuber
Hwanglyunheadok Coptis rhizome Coptidis rhizoma
-tang Scutellaria root Scutellariae radix
Phellodendron bark Phellodendri cortex
Gardeniae fructus Gardenia jasminoide
Subdam Jackinthepulpit tuber Arisaematis rhizoma

Pinellia tuber

Atractylodes rhizome white

Poria sclerotium

Atractylodes rhizome

Agastache herb

Aucklandia root

Citrus unshiu peel

Liquorice root

Pinelliae tuber

Atractylodes rhizoma alba

Poria cocos

Atractylodis rhizoma

Agastachis herba

Aucklandiae radix

Citri unshii pericarpium

Glycyrrhizae radix
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Table 2. Compounds of pharmacopunctures of Chungsungauhyul extracted ethyl ether or

dichloromethane by GC/MS

Ethyl ether Ext.

RT Compound

8.055 1,4,7,10,13,16 - Hexaoxacyclooctadecane

9.984 1,4,7,10,13,16 - Hexaoxacyclooctadecane

11.332 1,4,7,10,13,16 - Hexaoxacyclooctadecane

11.671 1,4,7,10,13,16 - Hexaoxacyclooctadecane

12.077 1,4,7,10,13,16 - Hexaoxacyclooctadecane

12.855 3,7-Dimethyl-1,3,6 octriene

13.008 Pentylcyclopropane

13.172 Benzaldehyde

14.027 1,4,7,10,13,16 - Hexaoxacyclooctadecane

14.323 1,4,7,10,13,16 - Hexaoxacyclooctadecane

15.221 1,4,7,10,13,16 - Hexaoxacyclooctadecane

16.208 1,4,7,10,13,16 - Hexaoxacyclooctadecane

17.522 Benzenemethanol

21.631 1,4,7,10,13,16 - Hexaoxacyclooctadecane
Dichloromethane Ext.

RT Compound

8.105 1,8-Cineole(1,8-epoxy-p-menthane)

10.001 1,4,7,10,13,16 - Hexaoxacyclooctadecane

11.666 1-(methyl- carboyl)-2-(trideuterio] Acetylethane

12.083 Furan-3-carboxaldehyde

12.861 Linalool L

13.014 Pentylcyclopropane

13.179 Benzaldehyde

14.033 3-Cyclohexen-1-ol

14.329 1,4,7,10,13,16 - Hexaoxacyclooctadecane

15.217 1,4,7,10,13,16 - Hexaoxacyclooctadecane

16.203 O-Piperitenone

17.309 1,4,7,10,13,16 - Hexaoxacyclooctadecane

21.637 1,4,7,10,13,16 - Hexaoxacyclooctadecane
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Table 3. Compounds of pharmacopunctures of Mahwangchouno extracted ethyl ether or
dichloromethane by GC/MS

Ethyl ether Ext.

RT Compound

8.798 Dodecane

9.006 Tridecane

9.280 3,3 -Dimethyl-1-hexene

9.412 1,2,3,5-Tetramethylcyclohexane

10.562 Tetradecane

10.852 Octacosane

11.735 Octadecane

12.282 Tetramethylpyrazine

13.269 Benzaldehyde

14.353 Octacosane

15.175 3-Furanmethanol

15.285 3-Cyclohexene - 1-methanol

16.731 1,4,7,10,13,16 - Hexaoxacyclooctadecane

17.290 5-Indanol

17.892 4-Methyl-2, 6-di-tert-butylphenol

18.879 1,4,7,10,13,16 - Hexaoxacyclooctadecane
Dichloromethane Ext.

RT Compound

12.324 1,4,7,10,13,16 - Hexaoxacyclooctadecane

15.217 1,4,7,10,13,16 - Hexaoxacyclooctadecane

15.315 1,4,7,10,13,16 - Hexaoxacyclooctadecane

17.277 1,4,7,10,13,16 - Hexaoxacyclooctadecane

38.457 1,4,7,10,13,16 - Hexaoxacyclooctadecane
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Table 4. Compounds of pharmacopunctures of Hwanglyunheadok - tang extracted ethyl ether or

dichloromethane by GC/MS

Ethyl ether Ext.

RT Compound
12.143 3,5-Dimethylpyrazole
13.260 1,4,7,10,13,16 - Hexaoxacyclooctadecane
13.819 1,4,7,10,13,16 - Hexaoxacyclooctadecane
14.389 1,4,7,10,13,16 - Hexaoxacyclooctadecane
15.024 1,4,7,10,13,16 - Hexaoxacyclooctadecane
16.164 1,4,7,10,13,16 - Hexaoxacyclooctadecane
16.263 2,6,6-Trimethyl-2,4-cycloheptadien
17.884 1,4,7,10,13,16 - Hexaoxacyclooctadecane
Dichloromethane Ext.
RT Compound
12.149 15-Crown-5
14.384 1,4,7,10,13,16 - Hexaoxacyclooctadecane
15.030 1,4,7,10,13,16 - Hexaoxacyclooctadecane
15.173 1,4,7,10,13,16 - Hexaoxacyclooctadecane
16.159 1,4,7,10,13,16 - Hexaoxacyclooctadecane
16.258 1,4,7,10,13,16 - Hexaoxacyclooctadecane
17.287 1,4,7,10,13,16 - Hexaoxacyclooctadecane
17.879 21-Krone-7
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Table 5. Compounds of pharmacopunctures of Subdam extracted ethyl ether or

dichloromethane by GC/MS

Ethyl ether Ext.

RT Compound
11.731 1,4,7,10,13,16 - Hexaoxacyclooctadecane
12.126 1,4,7,10,13,16 - Hexaoxacyclooctadecane
13.255 Benzaldehyde
14.076 1,4,7,10,13,16 - Hexaoxacyclooctadecane
15.062 1,4,7,10,13,16 - Hexaoxacyclooctadecane
17.572 Benzyl alcohol
17.867 21-Krone-7

Dichloromethane Ext.
RT Compound
10.618 1,4,7,10,13,16 - Hexaoxacyclooctadecane
11.713 1,4,7,10,13,16 - Hexaoxacyclooctadecane
12.119 2-Furancarboxaldehyde
13.456 1,4,7,10,13,16 - Hexaoxacyclooctadecane
14.080 1,4,7,10,13,16 - Hexaoxacyclooctadecane
14.332 1,4,7,10,13,16 - Hexaoxacyclooctadecane
15.066 1,4,7,10,13,16 - Hexaoxacyclooctadecane
15.176 1,4,7,10,13,16 - Hexaoxacyclooctadecane
15.263 1,4,7,10,13,16 - Hexaoxacyclooctadecane
16.732 1,4,7,10,13,16 - Hexaoxacyclooctadecane
17.269 21-Krone-7
17.882 1,4,7,10,13,16 - Hexaoxacyclooctadecane
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Fig.1. Total ion chromatogram of solvent blank by
ethyl ether(upper trace) or dichloromethane
(lower trace).
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hexaoxacyclooctadecane

. Total ion chromatogram of pharmacopunctures
of Chungsungauhyul extracted ethyl ether
(upper trace) or dichloromethane(lower trace).
Peaks identity as fellow(upper trace) : 1, 2, 3, 4, 5.
1,4,7,10,13,16-hexaoxacyclooctadecane, 6. 3,7-
dimethyl-1,3,6-octriene 7. pentylcyclopropane,
8. benzaldehyde, 9, 10, 11, 12.1,4,7,10,13,16-hexa
-oxacyclooctadecane, 12. benzenemethanol,
13. 1,4,7,10,13,16-hexaoxacyclooctadecane,
(lower trace) : 1. 1,8-epoxy-p-menthane, 2.1,
4,7,10,13,16-hexaoxacyclooctadecane, 3. 1-
(methyl-carboyl)-2-(trideu-terio) acetylethane,
4. furan-3-carboxaldehyde, 5. linalool L, é. pentyl
-cyclopropane, 7. benzaldehyde, 8. 3-cyclohexen-
1-ol, 9, 10. 1,4,7,10,13,16-hexaoxacyclooctadecane,
11. O-piperitenone, 12, 13. 1,4,7,10,13,16-
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Fig. 3. Total ion chromatogram of pharmacopunctures

of Mahwangchouno extracted ethyl ether
(upper trace) or dichloromethane(lower trace).
Peaks identity as fellow(upper trace] : 1.
dodecane, 2. tridecane, 3. 3,3-dimethyl-1-
hexene, 4. 1,2,3,5-tetramethylcyclohexane,
5. tetradecane, 6. octacosane, 7. octadecane,
8. tetramethylpyrazine, 9. benzaldehyde,
10. octacosane, 11. 3-furanmethanol, 12. 3-
cyclohexene-1-methanol, 13. 1,4,7,10,13,16-
hexaoxacyclooctadecane, 14. 5-indanol,
15. 4-methyl-2,6-di-tert-butylphenol, 16. 1,4,
7,10,13,16- hexaoxacyclooctadecane, (lower
trace) : 1, 2,3, 4, 5. :1,4,7,10,13,16-
hexaoxacyclooctadecane

Fig. 4. Total ion chromatogram of pharmacopunctures

of Hwanglyunheadok-tang extracted ethyl
ether(upper trace] or dichloromethane
(lower trace). Peaks identity as fellow(upper
trace) : 1. 3,5-dimethylpyrazole, 2, 3, 4, 5, 6.
1,4,7,10,13,16-hexaoxacyclooctadecane, 7.
2,6,6-trimethyl- 2,4-cycloheptadien, 8.
1,4,7,10,13,16-hexaoxacyclooctadecane,
(lower trace): 1. 15-Crown-5, 2, 3, 4, 5, 6, 7.
1,4,7,10,13,16-hexaoxacycloocta-
decane, 8. 21-krone-7
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Fig. 5. Total ion chromatogram of pharmacopunctures
of subdam extracted ethyl ether(upper
trace) or dichloromethane(lower trace).
Peaks identity as fellow(upper trace) : 1, 2.
1,4,7,10,13,16-hexaoxacyclooctadecane,
3.benzaldehyde, 4, 5. 1,4,7,10,13,16-
hexaoxacyclooctadecane, 6. benzyl alcohol,
7. 21-krone-7, (lower trace) : 1, 2. 1,4,7,10,
13,16-hexaoxacyclooctadecane, 3. 2-
furancarboxaldehyde, 4, 5, 6, 7, 8, 9, 10.
1,4,7,10,13,16-hexaoxacyclooctadecane,
11. 21-krone-7, 12. 1,4,7,10,13,16-he-
xaoxacyclooctadecane
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Fig. 6. Mass spectrum of sample (A] and reference
(B) of 1,4,7,10,13,16-hexaoxacyclooctadecane
in pharmacopuncture of eight principles






