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Analysis of Volatile Components and Determination of Borneol
in Guanxinsuhe Pills

HUTI Rui_hua, HOU Dong_yan, LI Tie_chun, ZHU Yong_giang, LIU Xiao_yuan
( Department of Chemistry, Anshan Normal University, Anshan 114005, China)

Abstract: Simultaneous distillation— extraction( SDE) was used for the extraction of volatile components
in Guanxinsuhe pills. The total volatile ol yield was 14% and 9. 8 in sanple 1 and sample 2, respec
tively. Based on the NIST spectra database, 14 chemical components and 19 chemical components were
identified in the two samples by GC— MS respectively. The contents of the identified compounds make up
97. 4% and 98. 76% of the total volatile substances in these two samples respectively. After normalizr
tion of peak areas, the relative contents of the identified compounds were obtained, of which the major conr
ponent was found to be borneol. The contents of borneol in Guanxinsuhe pills were then determined by the
gas chromatographic method. A good linear relationship between the peak area ratio and concentration was
observed. The average recovery rate of borneol is 98% ~ 106% .

Key words: Simultaneous distillation — extraction( SDE); Guanxinsuhe pills; Volatile components;
GC— MS; Borneol
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1.1
HP6890_5973 - ; GC_14B ( )3 -
(SbE) ~ ( ): R2.201 ( ) ( )3
( 1 2; ( );
1.2
100 g, 24 h, ,
(SDE) , 100 mL ,
, SDE , , , 5 h,
, 14% 9. &%
1.3 -
: HP_5(30 mx 0. 25 mm % 0. 25 pm) ; 60
C, 5 C/min 200 C; : 230 C; He 1 mL/ min; : 0.2
pLs : 800 1
: El ; : 200 C; : 230 C; : 150 C;
: 70 eV; : 1 345V; 4.6 A, 20~ 500 u; : 3 min
1.4
0.2524 ¢, 25 mL , )
10 mg/ mL )
0. 181 4 ¢, 25 mL , ,
1.5
: DB_WAX(30 mx 0. 53 mmX 1pm); : 100 C; : 150 C; FDD
140 C; No, 2 mL/ min; 55 kPa; 50 kPa; : 102 : 0
1.6
0.2 L, - G1701BA
, NIST98 ,
(EPA/ NIH» ,
[ 9 10] , o
ty/ min
507 e b 25
4.0
21 % 3.0 2
~ 2.0 56 18
1, , 0, Al 11121, 1(',7120 2 2
| 4 8 12 ln/lrgin 20 24 28
1 1 ’ 1 1(a) 2Ab)
, 1 ; a ; Fig. 1 Total ion chromatogram of volatile oil in

Guanxinsuhe pill 1( &) and 2(b)
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Table 1 Identified volatile components in Guanxinsuhe pills
. Relative content /%  Similarnity /%
No ¢/min Compound Fomua M, () 2 & 2)
1 3.50 Styrene( ) CsHs 104 - 0 14 - 94
2 417 26,6 _Trimethyl _bicycld 3, 1, [T hept _2_ene CioHig 13 0 ® - A -
(26,6_ _3vy _2_ )
3 4.41 Camphene( ) CioH s 136 007 0. 06 97 95
4.43
4 6.89 1_Octanol(1_ ) GHi;0 130 03 - 91 -
5 7.85 1,5,5_Trimethyl _bicyclo] 2 2, 1] heptan _2_ol CoHisO 14 032 L 35 R0 96
(L5,5_ (2,21 _2_ )
6 7.96 Exo_fenchol( _ ) CoH0 14 L 31 L. 79 97 96
7 875 1,7,7_Trimethyl _bicyclo[ 2 2, 1] heptan _2_one CoHO 132 08 0 21 R 97
(1,7,7_ (2,21 _2_ )
9.18
8 9.20 Isobomeol( ) CoHO0 14 3610 30. 61 9% 91
9.50 .
9 956 Borneol( ) CoHisO 154 53.82 4216 kY 94
10 1043 Acetic acid octylester( ) CioH200: 172 0. 30 - 91 -
11 10.81 Acetic acid, decyl ester ) CpH,0, 200 - 0. 30 - 94
12 1087 1,7,7_Trimethyl _bicyclo 2 2, 1] heptan _2 _ol, formate CuHiz0: 182 0. 56 0. 18 91 91
1089 (L7,7_ - 221 _2_ ., )
13 1108 Isobomyl formate( ) CuHisO: 18 0. 46 - 91 -
14 1235 1,7,7_Trimethyl _bicycld 2 2, 1] hept _2_yl ester acetic acid CpH,00, 1% - 0. 09 - 98
(L7,7_ [2,21] _2_ )
15 1237 Bornyl acetate( ) CpHy00, 19 1. 41 - % -
16 1497 1,1,5 5_Tetramethyl _ 1,3, 4, 5 6,7_hexahydo _2H _2 4a_meth_ CisHos 204 - 0. 09 - 99
amonaphthalere( 1, 1,5, 5_ 1,3, 45,6 7_ _2H _2,
4a, )
17 15.76 Caryophyllene( ) CisHos 204 - 0 19 - 99
18 1596 9, 10_Dehydw _isolongifolene( 9, 10_ ) CisHz 202 - 079 - 82
19 1616 1_(1_Buten_3 yl)_4 pentyl_benzene( 1_ _3_ ) _4_ CisHy 202 - 0 11 - 80
20 1632 89 _Dehydw _neoisobngifolene( 8, 9 _ ) CisHz 202 - 0. 20 - 89
21 16.82 4,5,9, 10 _Dehydw _isolongifolene( 4,5, 9, 10 _ ) CisHy 200 - 0. 07 - 93
2 21.09 Copaene( ) CisHos 204 - 0. 07 - 95
23 21.73 . a. _Santalol(.a. _ ) GsHy0 220 0 07 - 91 -
24 2358 1,1,7, Ta_Tetamethyl _1, 1a,4, 56,7, Ta, Tb_octahydo _2H _cyclo  CsH0 218 - 2 98 - 91
propamaphthalene _ 2 _one( 1, 1,7, 7a_ _1,1a,4, 56,7, Ta,
T _ _2H _ _2_ )
23.71
25 2376 Benzyl berzoate( ) CuH,,0, 212 L 23 17. 37 R 94
2 2 [ 11, 12]
2.2.1 LO 2.0 3.0 40 5 0ml,
10 mL : 2.0 mL, ; Ipl ;
(mg/ ml) ,
y= 0.743 4 x— 4.631 % 1072 r= 0.999 6
, L 0~ 5.0 mg/ mL
9 RSD 0. 81%,
0.2 1 2, 16. 0 . :
98% ~ 106% ,
222 1 2 1.180g 0.2¢ 10 ml.
) 2 I'I’]L, ’ ’ ) 1 lJ,L
, 9 , ; 4 10 1(2) 21 2(2),
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905 921 13.6 12 7Tmg

: 9. 3mg/ pill, 13. 2 mg/pill
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