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Study on specific chromatogram and determination

of chemical components in peppermint oil

CHEN Zai — min

( Fujian Institute for Drug Control Fuzhou 350001 China)

Abstract Objective: To set up the mutual mode of GC specific chromatograms of peppermint oil. To develop a GC
method for simultaneous determination of a — pinene limonene menthone menthol pulegone menthyl acetate in
peppermint oil. Method: GC — MS was applied for the identification of the mutual components in peppermint oil. GC
was performed on HP =5 capillary column( 30 m x0. 32 mm x 0. 25 pwm) and 1 - octanol used as an internal stand—
ard. Result: 15 common components were identified by GC — MS in peppermint oil. The GC specific chromatogram
of peppermint oil with 11 common characteristic peaks was established. Six main components were finely separated
and showed good linearity in the concentration range of detection the added sample recovery rate was above 97% .

Conclusion: The combination of specific chromatograms and GC determination is capable of effectively controlling of
the quality of peppermint oil.
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Fig 1 The GC reference specific chromatogram of peppermint oil
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Tab 1 The results of GC — MS analysis on common components of peppermint oil
tg/min
( compound) ( molecular formula) ( relative content) /%  ( matching ratio) /%
6.757 - ( alpha — pinene) CioHye 1.70 96
8.393 B- ( beta — pinene) CioHyg 1.38 94
9.212 3- (3 - octanol) CgHg0 1.03 90
10. 746 ( limonene) CioHy 4. 88 94
10. 875 ( eucalyptol) CyoH180 0.33 97
17. 142 ( cyclohexanol 5 — methyl =2 — ( 1 — methylethenyl) —) CioH150 1.41 99
17. 690 ( menthone) CioH130 21.78 97
18.298 ( isomenthone) CioH g0 13. 36 96
18.913 ( menthol) CioH20 37.70 98
22.909 ( pulegone) CioH60 3.15 95
23.220 ( carvone) CoH 140 0.33 96
23.822 2 —cyclohexen —1 —one 3 —methyl =6 — (1 — methylethyl) — CioH 60 1.33 96
26.519 ( menthyl acetate) C1pH0, 6.03 91
33.774 ( caryophyllene) CisHyy 0.52 99
34. 869 ( dimethyl phthalate) CioH404 0.78 93
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Fig3 Chromatograms of reference substances( A) and sample( B)
l.a- (@ - pinene) 2. ( limonene) 3.1 - (1-o0c—
tano) 4. ( menthone) 5. ( menthol) 6.

( pulegone) 7. ( menthyl acetate)
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Tab 2 Regression equations and linear range

( equation . ( linear
( compound) of linear ( comelation range)
regression) coefficient) S+ !
a- (@ — pinene) Y =0.2847X —0. 0007 0. 9999 0.0757 ~1.892
( limonene) Y =0.2939X -0. 002 1. 0000 0.1932 ~4.829
( menthone) Y =0.2509X -0.0107 0. 9999 0. 9865 ~24. 66
( menthol) Y =0.269X -0. 021 1. 0000 1.297 ~32.43
( pulegone) Y =0.2422X -0.0015 1. 0000 0.2199 ~5.497
( menthyl Y =0.2431X -0. 005 0. 9999 0.2259 ~5. 648
acetate)
3.6
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Tab 3 Recoveries of determination
( RSD 4,
( compound) (add) /mg l'ntzo‘i:,tl;;‘;gj% /% 4
a-  (a-pinene) 3.279 97.76 1.3 4.1 HP — INNOWax
( limonene) 8.259 98.45 1.2 2
( menthone) 19.95 97.92 1.7 .1
70 C 5 °C * min
( menthol) 35.17 98. 40 0.8
( pulegone) 1.615 97. 66 0.4 °
( menthyl acetate) 6. 036 104.0 0.6 o
4 (%)
Tab 4 Results of determination of samples
batch B thyl
( manufacturer) ( bate (« - pinene)  ( limonene)  ( menthone) ( menthol) ( pulegone) (menthy
No.) acetate)
( Huangshan Tianmu Menthol Pharma. Co.) 20100223 1.15 3.69 19.90 35.26 3.55 5.26
( Huangshan Tianmu Menthol Pharma. Co.) 20100428 1. 16 3.71 19.98 35.43 3.56 5.28
( Huangshan Tianmu Menthol Pharma. Co.) 20100512 1.13 3.65 19. 84 35.11 3.54 5.25
( Huangshan Tianmu Menthol Pharma. Co.) 091010 1.33 3.19 19.18 38.42 3.31 4.98
( Huangshan Tianmu Menthol Pharma. Co.) 100916 1.02 3.87 20. 08 38.12 2.81 4.18
( Nantong Menthol Factory Co. Ltd) 100101 2.09 5.28 18.32 33.71 1.49 5.62
( Nantong Menthol Factory Co. Ltd) 100102 2.02 5.26 18.34 33.63 1.50 5.63
( Nantong Menthol Factory Co. Ltd) 100103 1.93 5.25 18.53 33. 68 1.51 5.68
( Anhui Fengle Perfume Co. Ltd) 100930 4.69 6. 05 19.46 32.39 2.56 2.87
( ) reference extract 1551 - 4. 66 5.49 21.12 30.92 1.91 2.63
( National Institutes for Food and Drug Contro) 20010
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