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Abstract — Essential oils of the musk from wild muskrat (Ondatra zibethicus) were analyzed by gas chromatography/mass
spectrometry. Fifty-six chemical components were separated, and 14 volatile compounds (78% of composition of total essential
oil) of macrocyclic musk, mainly cyclopentadecanone, 12-hydroxy-14-methyl-oxa-cyclotetradec-6-en-2-one, cycloheptadecanone
and 9-cycloheptadecen-1-one, were identified by the comparison of Wiley/NBS Library from the results of GC-MS. However,
l-muscone, a compound reported by earlier workers in the musk from muskrat, was not detected using the spike test in this
study. Interestingly, cyclohexadecanone, which has the same molecular weight (Mw 238) as I-muscone, was identified. In addi-
tion, it is considered that because of possessing much higher amounts of macrocyclic components compared to the original
musk, muskrat has higher economic values in perfume and pharmaceutical industries.
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Fig. 1. GC-MS chromatogram of the essential oils from the
musk of Ondatra zibethicus.
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Table 1. Chemical components of SDE extract of the odorant from Ondatra zibethicus

No. Rt Compounds Formula Mt Mass Fragments Relative
(rel. intensity %) Peak area %
1 12.86 Decanoic acid CoH2002 172 55(100), 73( 68) 0.02
2 13.94 2-Heptyn-1-ol C;H,,0 112 79 (100), 67(72) 0.01
3 14.38 1-Methoxy-4-(1-propenyl)-benzene CioH120 148 148(100), 147(55) 0.02
4 14.60 1,3,5,7-cyclooctateraene CgHg 104 104(100), 77(54) 0.01
5 14.69 1-Phenyl- 1-(1-ethynyl)-cyclopropane Ci1Hio 142 141(100), 142(95) 0.01
6 15.71 Dodecanoic acid Ci2H240; 200 157(100), 55(95) 0.06
7 15.84 4-Cyclohexylidene-butyraldehyde C10H;60O 152 67(100), 81(65) 0.01
8 15.91 2-Cyclononine- 1-o0l CoH;40 138 67(100), 81(95) 0.02
9 15.97 Cyclohexane,ethyl- CgH;40 112 83(100), 67(60) 0.02
10 16.04 4-Octanol CgH;3O 130  87(100), 55(75) 0.01
11 16.20 1-Ethyl-cyclohexene CgHi4 110 81(100), 67(20) 0.02
12 16.42 4-(1-Methylethyl)-benzaldehyde CoH;20 148 91(100), 133(80) 0.02
13 16.70 1-(2,4-Diethoxy-phenyl)-ethanone Ci2H;603 208 165(100), 180(60) 0.01
14 16.83 2,5-Bis(1,1-dimethylethyl)- 1,4-benzenediol C4H3,0; 222 177(100), 220(60) 0.01
15 17.19 Tridecanoic acid Ci3H2602 214 207(100), 55(95) 0.01
16 17.33 3,5-Bis(1, 1-dimethylthyl)- Phenol Ci4H220 206 191(100), 206(35) 0.01
17 17.37 2,6-Bis(1,1-dimethylethyl)-4-methyl- phenol Cy5Hz4O 220 205(100), 177(45) 0.01
18 17.62 2,6-Bis(2-methylpropylidene)- cyclohexanone Ci14H2,0 206 91(100), 163(90) 0.02
19 17.70 Farnesol Cy5Hz60 222 81(100), 95(90) 0.02
20 17.73 3,7,11-Trimethy}l-6,10-dodecadien-3-ol Cy5Hp30 224 81(100), 136(90) 0.01
21 18.17 trans-3,9- Dimethyl- 1 -decalone Ci2Hp00 180  67(100), 799(65) 0.01
22 18.21 Methyl-9-tetradecynoate Ci5Hz602 238 81(100), 67(98) 0.34
23 18.55 Tetradecanoic acid C4Hy50, 228 55(100), 73(70) 0.11
24 18.68 Pentadecane CysHsa 212 57(100), 71(80) 0.03
25 19.25 Cyclotridecanone C3H,0 196 98(100), 81(60) 0.26
26 19.60 Pentadecanoic acid Cy5H300; 242 157(100), 213(80) 0.01
27 19.76 9-Octadecen-1-ol Cy3H360 268 67(100), 81(80) 0.04
28 19.94 2,6-Bis(1,1-dimethylethyl)-2,5-cyclohexadiene- 1,4-dion Ci14H200; 220 200(100), 107(70) 0.03
29 20.14 2,6,10-Trimethyl-dodecane CysHso 212 71(100), 57(98) 0.02
30 20.72 cis,cis-7,10,-Hexadecadienal Ci6Ha50 236 98(100), 67(97) 0.10
31 21.09 Oxacycloheptadec-8-en-2-one C13Hy30, 252 67(100), 96(98) 0.08
32 21.09 7-Hexadecyn-1-o0l Ci6H300 238 67(100), 96(98) 0.06
33 21.45 Hexadecanoic acid C16H320; 256 157(100), 213(98) 0.04
34 21.56 Octadecane CgHss 254 57(100), 71(85) 0.01
35 21.83 9,12-Octadecadien- 1-ol acetate Ci6H2502 252 81(100), 67(80) 0.01
36 22.04 2-Cyclohexylidene-cyclohexanone C12H;50 178  79(100), 93(65) 2.07
37 22.13 Cyclopentadecanone CisHa50 224 81(100), 98(99) 4.53
38 22.17 12-Hydroxy- 14-methyl-oxa-cyclotetradec-6-en-2-one C14H2403 240 98(100), 81(98) 19.59
39 22.49 1-Methyl-cyclododecene Ci3Hos 180 67(100), 81(85) 1.11
40 22.55 (2)6,(Z2)9-Pentadecadien-1-ol Cy5Hy50 224 67(100), 79(80) 0.80
41 22.59 5,8,11-Heptadecatrien-1-ol C7H300 250  79(100), 67(90) 0.28
42 23.38 Cyclohexadecanone Ci6H300 238 98(100), 81(60) 0.73
43 23.70 13-Heptadecyn-1-ol Cy7H3,0 252 207(100), 81(90) 0.07
44 23.70 (E)11-hexadecenoic acid, ethyl ester CgH340, 282  67(100), 96(90) 0.11
45 23.76 Ethyl 9-hexadecenoate CsH340; 282  67(100), 81(90) 0.43
46 23.99 Octadecanoic acid C15H3602 284 241(100), 157(95) 0.74
47 24.61 Cycloheptadecanone Cy7H3,0 252 98(100), 81(60) 6.20
48 24.66 9-Cycloheptadecen-1-one (Civetone) Ci7H300 250 98(100), 81(70) 33.26
49 24.73 16-Methyloxacyclohexadeca-3,5-dien-2-one Ci6H2602 250 79(100), 250(95) 8.65
50 24.89 Cyclopentadecanol Cy5H300 226 67(100), 81(95) 1.41
51 24.89 9-Hexadecen-1-ol C16H320 240 67(100), 81(90) 0.88
52 24.99 Methyl-6,9,12-octadecatrienoate Cy9H3,0; 292 207(100), 79(90) 0.49
53 25.22 Methyl-5,8,11,14,17-cicosapentacnoate C71H5,0; 316 91(100), 79(70) 2.85
54 25.90 Ethyl-9-octadecenoate C10H350, 310 264(100), 67(95) 1.00
55 26.73 2-Methyl-(Z,E)3,13-octadecadien-1-ol Cy9H360 280 207(100), 98(95) 0.69
56 26.86 Methyl-7,10,13-eicosatrienoate C19H340 278 278(100), 81(60) 0.86

Total 88.20
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16-Methyloxacyclohexadeca-3,5-dien-2-one

Fig. 2. Chemical structure of major components of essential
oils from the musk of Ondatra zibethicus.
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Fig. 3. GC-MS chromatograms (I) and mass spectra (II, at Rt
22.41min) of essential oils from the musk of Ondatra
zibethicus and I-muscone. A and a, the essential oils from the
musk of Ondatra zibethicus; B and b, 1-muscone; C and c,
mixture of the essential oils from the musk of Ondatra
zibethicus and 1-muscone.
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