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Simultaneous determination of borneol, eugenol and
muscone in Suhexiang pills by GC

MIN Qi, WANG Chuang

( Jinzhou Institute for Drug Control, Jinzhou 121000, China )

Abstract Objective: To establish a GC method for the simultaneous determination of borneol, eugenol and
muscone in Suhexiang pills. Methods: Chromatographic conditions: Capillary column DB-5( 30 m x 0.25 mm,
0.25 wm )was used; The detector was FID; Inlet temperature was 200 °C ; The detector temperature was 300 °C.
The column temperature was programmed to start at 90 °C, rise to 140 °C at a rate of 3 °C *min™' , and then rise to
280 °C at arate of 5 °C *min"', maintained for 15 min; Nitrogen ( 1.5 mL * min™' 'was used as the carrying gas,
and the split ratio was 20: 1; the injection volume was 1 pL. Results: the linear ranges of borneol, eugenol and
muscone acetate were 0.035-3.5 mg * mL™ (7=0.999 7 ), 0.02-2.1 mg * mL"' (+=0.999 8 ), 0.016-1.56 mg - mL"' (=0.999
7) , respectively. Their average recovery rates ( n=9 ) were 96.8%-98.7%, 97.3%-100.3% , 98.8%-100.4%,
respectively. Conclusion: The established method has improved the existing standards and it was efficient and
accurate for the determination of borneol, eugenol and muscone in Suhexiang pills.
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Tab.1 Regression equations, correlation efficient, linear range, LOQ and LOD

L%y HV Ry el FEHR(LOQ)/ AR (LOD )/
(. component ) ( regression equation ) ' (linear range )/ (mg * mL™") (pg-mL™) (pg-mL™)
T ( borneol ) €=8.2x 10°4-0.007 1 0.999 7 0.035-3.5 0.095 0.030
T (eugenol ) €=9.9 x 10°°4+0.005 4 0.999 8 0.02-2.1 0.098 0.032
JEF A5 ( muscone ) C=8.1 x 10°°4+0.007 0.999 7 0.016-1.56 0.112 0.028

234 AEENCRIAE RSSO S EAES  AT3 e 207 TR g A AR I E , TR i
90, B2 1.0 g, s AR 3 MR -G IR T A& BRI A7 34 RIS 53 51 96.8%~98.7%
7 1.0.5.0,.10.0 mL, Hl &K . & 3NN, 97.3%~100.3%.98.8%~100.4%, RSD 4 /N T 2.0%, 4
Fie IR “2.2.27 TR ik dl 4 R A, R R 2,
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Tab. 2 Results of recovery test

o B HORE RSy & Pk o STy Rl PSR RSD/
component) (sample (sample (added ( measured recovery )% (‘average %
amount ) /g component ) /mg amount ) /mg amount ) /mg recovery ) /%
Tk (horneol) 1.051 6 7.596 3.50 11.057 97.1 98.7 1.5
1.0252 7.776 3.50 11.171 98.9
1.009 2 7.616 3.50 11.124 100.1
1.060 4 7.476 17.50 24.829 96.3 96.8 0.8
1.0556 7.856 17.50 24.686 96.6
1.049 6 7.792 17.50 24.622 97.6
1.072 8 7.820 35.00 41.938 96.4 97.5 1.0
1.085 6 7.948 35.00 41.734 97.9
1.0813 8.044 35.00 42.327 98.2
T B Ceugenol) 1.0516 2.036 1.56 3.612 101.1 100.3 1.4
1.0252 2.084 1.56 3.625 98.8
1.009 2 2.044 1.56 3.623 101.2
1.060 4 2.004 7.80 9.774 99.6 98.5 1.5
1.055 6 2.108 7.80 9.661 96.8
1.049 6 2.088 7.80 9.822 99.2
1.072 8 2.096 15.6 17.225 97.0 97.3 0.3
1.085 6 2.132 15.6 17.367 97.7
1.0813 2.156 15.6 17.338 97.3
B (muscone) 1.051 6 0.976 1.36 2.304 97.6 98.8 1.5
1.0252 0.996 1.36 2.333 98.3
1.009 2 0.976 1.36 2.343 100.5
1.060 4 0.960 6.80 7.716 99.4 99.1 0.9
1.055 6 1.008 6.80 7.796 99.8
1.049 6 1.000 6.80 7.675 98.2
1.072 8 1.004 13.60 14.691 100.6 100.4 0.6
1.085 6 1.020 13.60 14.582 99.7
1.0813 1.032 13.60 14.754 100.9
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Tab.3 Content of three kinds of component from different

pharmaceutical manufacturers ( mg per pill )

% Eiincg P}

(' manufa—cturer )

T A B I

(batch No.) (borneol ) (eugenol) ( muscone )

A 1010016 24.0 5.0 3.3
9010464 19.0 3.9 2.5

1010195 24.4 8.9 34

B KB35001 15.8 4.3 2.1
KB35002 15.1 5.3 1.9

KB35003 12.1 6.5 1.6

C 195159 16.1 5.6 1.7
198246 19.2 4.8 2.1

198033 18.1 5.0 2.4
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