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Simultaneous Determination of the Contents of 6 Volatile Components in Zhachong Shisan by GC

YANG Caijing', CAO Renli', ZHAO Ying', WANG Xiaofeng', LIU Xun’, GU Yanli' (1. College of Pharmacy,
Inner Mongolia Medical University, Hohhot 010110, China; 2. Dept. of Medicine and Food, Tongliao
Vocational College, Inner Mongolia Tongliao 028000, China)

ABSTRACT OBIJECTIVE: To establish a method for simultaneously determining the contents of 6 volatile components such as
eugenol, methyl eugenol, isoeugenol, a-asarone, alkaloid and myristyl ether in Zhachong shisan. METHODS: Volatile oil was
extracted by steam distillation and analyzed by gas chromatography. The chromatographic column was ov-1701, with hydrogen
flame ionization detector. The carrier gas was nitrogen, the inlet temperature was 220 °C, the detector temperature was 240 °C, the
flow rate was 1.0 mL/min, the injection volume was 1 puL, the split ratio was 10:1, with programmed temperature. RESULTS:
The linear ranges of eugenol, 1.00-6.00,
0.60-3.60, 0.05-0.30, 0.05-0.30, 0.60-3.60 mg/mL(r=0.999 9). The detection limits were 0.01, 0.01, 0.02, 0.01, 0.01, 0.01 mg/mL,

respectively; the limits of quantification were 0.05, 0.03, 0.06, 0.02, 0.02, 0.03 mg/mL, respectively. RSDs of precision,

methyl eugenol, isoeugenol, a-asarone, costunolide and myristyl were 2.00-12.00,

stability and reproducible tests were all lower than 3% ; average recovery rates were 99.33%-100.04% , RSDs were 0.02%-0.35%
(n=6); RSDs of durability test were all lower than 5%. CONCLUSIONS: The established method was simple and reproducible. It
can be used for simultaneous determination of the contents of 6 volatile components in Zhachong shisan.

KEYWORDS Zhachong shisan; Gas chromatography; Content determination; Volatile component
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0.20 um) ; F2 7 FH (BRI R 90 °C, £2£4F 1 min, LA
5 °C/min FHil# 2 180 °C, £+ 4 min; L 10 °C/min FHE 2
200 °C, f44F 2 min; L 10 °C/min FHIE & 220 °C, 4459
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B :220 °C; Rzl &% : FID; Ka U5 5E : 240 °C 200 A
(4l 99.99% ) 5 ik : 1.0 mL/min; 523 H - 10: 15
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Tab 2 Results of recovery tests (n=06)
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a-asarone; 6. costunolide
Bl StHEeIEE
Fig1 GC chromatogram
x1 HUEXREFRER

Tab 1 Results of linear range investigation
el Wy ro SR mg/mL

B mg/mL R mg/mL

TER 13500 135212 27.0530 100.09 100.04 0.06
135004 135202 270344 100.09
13503 135212 270831 100.08
13500 135202 270510 100.07
135195 135212 270390 99.99
135202 133202 27.0%29 99.94
RATRR 58932 58035 117819 99.92 9994 0.02
58035 58035 117823 99.92
58920 58035 117813 99.93
58932 58035 117838 99.95
58032 58035 117845 99.96
58932 58035 117838 99.95
FTHR 33914 33920 67810 99.93 99.84 0.11
33920 33920 67798 99.88
33916 33920 67786 99.85
33918 33920 6715 99.67
33914 33920 67820 99.96
33914 3320 6743 99.73
a-lER 03950 03950 07878 9944 99.62 021
03950 03950 07877 9.4
03950 03950 07896 99.90
03950 03950 07895 99.87
03950 03950 07880 99.49
03950 03950 07885 99,62
AFRNE 02775 027174 05522 99.03 9933 035
02775 02774 05522 99.03
02775 02774 05542 99.75
02775 02774 05543 99.75
02775 02774 05532 99.34
02775 02774 05923 99.06
NEHEEE 44070 44071 88113 99.94 100.01 0.13
44070 44071 88100 99.91
44070 44071 88200 10013
44070 44071 88102 99,91
44071 44071 88116 99.94
44071 44071 88231 10020

THEH  y=169383—-244589 09999  2.00~12.00 005 001
TRETRB y=162130—98786 0999 1.00~6.00 0.03 0.1
STER  )=13705-52287 0999  0.60~3.60 0.06 0.2
GAERT y=376651—14774 0999 0.05~030 0.02 001
KEGNE y=272340—9280 0999  0.05~030 0.02 001
WEERE  y=158791x—56336 0999  0.60~3.60 003 001

JE ISR, TR bR e 2 A i S it 4521,
THED HIETED T EW . o- gk AR RN
PR 5252 Ik 1 - 221 5 20 391l o 6.760 6.,2.950 1,1.695 5,
0.197 3.0.138 6,2.200 1 mg/g, RSD 43 %] & 1.05% .
1.45% . 1.81% .2.01% .1.31% .1.56% (n=6) , WA J5
HEE R
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x3 HREENELER (mg/g,n=3)
Tab 3 Results of content determination of samples

(mg/g,n=3)

G5 T HETER  FTER oA AFRAR AEER
Sl 6.760 0 29500 1.6957 0.1975 0.1388 22000
2 6.760 6 2949 6 1.6954 0.1974 0.1389 22004
S3 6.760 2 29499 1.695 5 0.1976 0.1388 22000
S4 6.760 5 29510 1.6956 0.1975 0.138 1 22002
S5 6.7612 29502 1.695 5 0.1970 0.1382 22001
S6 6.761 1 29503 1.6952 0.1971 0.1382 22002
7 6.760 6 29502 1.695 5 0.1971 0.1388 22003
S8 6.760 4 29500 1.6954 0.1972 0.1389 22000
FH( 6.760 6 29501 1.695 5 0.1973 0.1386 22001
RSD,%  0.01 0.01 0.01 0.11 0.24 0.01

0.32 mm, 0.25 um) ,ov-1701(30 mx0.25 mm, 0.20 um) ,
FEHE 2.1 W 3% AR AR A2 |, T SR I T A, R4 bR
HEM R TR o S5 R WK 4, k4 n] L, AN
i L AN TRV AR (A () R JEE 32 1 €0 3 A %o 5 o DU 45
SRS/ N B AR ATy i R R4

2112 HEHERREES RS EEA R R (S
S1)if, #2.2.27 R 7 ikl & sl i v, 3 i E
HERE TR R 210,215,220 °C, T4 2.1 R (o i 414
HERENAE , 10 5r G T R e b o il 4 1 R O o i
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Tab 4 Results of durability tests

THE TR B

7T ER oI AR W EER

W, PO, RD,

mg/g mg/lg %  mg/g mglg %

W, PO, RSD, R, PHE, RD,

W, P, RSD,
mg/g mglg %

wh, T RSD,
mg/g mglg %

i, FHE RSD,

mg/g mg/g % mg/g mgly %

ik DB-5(30 mx 032 mm, 0.25 p.m) 676 671 068 295 286 277 165 L6l 224 019 008 314 013 013 440 220 214 239
HP-5(30 mx 0.32 mm, 0.25 pm) 6.67 280 1.60 0.18 0.2 213
ov-1701(30 mx 025 mm, 020 pm) 6,70 283 158 0.18 0.13 210

WHEORE 200 678 670 120 297 292 16 170 167 216 020 020 279 015 016 360 223 222 18
A5 6.69 288 1.68 021 0.16 218
0T 6.62 290 1.63 021 0.16 225

ik 1.9 mL/min 676 670 105 29 292 LI0 L68 170 122 020 020 279 014 014 412 220 224 LIS
2.0 mL/min 6.70 290 1.69 021 0.15 226
2.1 mL/min 6.62 291 1 021 0.14 225

ERAIREE) 89T 672 670 124 293 290 124 168 165 160 022 023 251 014 014 412 226 23 197
90 < 6.76 291 1.63 03 0.14 203
91 6.60 286 1.64 03 0.15 219
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