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Abstract The volatiles of Bulbus Allii Macrostemonis from different areas and different original plants have
been studied by headspace combined with surface— enhanced Raman scattering (SERS) using nano- silver
colloid as substrate. Volatile SERS spectra of Allium macrostemon Bunge from four different areas and Allium
chinense from Chuxiong are very similar and well repeated. The peaks at 375, 635, 673, 712, 781, 893, 1025,
1086, 1222, 1322, 1629 cm' in their volatile SERS spectra match well with each other. The volatile SERS spectra
are compared respectively with the volatile SERS spectra of liquid allyl methyl sulfide, 1- propanethiol and
their mixture. The results show that the volatile SERS spectra of Allium macrostemon Bunge and Allium
chinense are basically consistent with that of the mixture of liquid allyl methyl sulfide and 1-propanethiol. It
illustrates that volatiles of Allium wmacrostemon Bunge from different areas and Allium chinense from
Chuxiong contain allyl methyl sulfide and 1- propanethiol. All results have revealed that the headspace
combining with SERS technology can be directly used to study volatiles of Bulbus Allii Macrostemonis.
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Fig.1 Volatile SERS spectra of Allium macrostemon Bunge from Chuxiong at different sampling time (5 min for spectrum a, 120 min for
spectrum b)
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Fig.2 Volatile SERS spectra of allyl methyl sulfide (spectrum a), 1- propanethiol (spectrum b), Allium chinense from Chuxiong
(spectrum ¢) and Allium macrostemon Bunge from four different areas including Chuxiong (spectrum d), Jilin (spectrum e), Zhaotong
(spectrum f) and Qujing (spectrum g)
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Fig.3 Second derivative SERS spectra of volatiles of Allium chinense (spectrum a) from Chuxiong and Allium macrostemon Bunge from
four different areas including Chuxiong (spectrum b), Jilin (spectrum c¢), Zhaotong (spectrum d) and Qujing (spectrum e)
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Table 1 Tentative assignments of volatile SERS bands of Allium chinense from Chuxiong and Allium macrostemon Bunge from four

different areas

A B C D E F G
1 374 372 375 376 375 373 S-C~C deformation
2 626 628 635 637 626 626 S—C stretching
3 674 673 673 677 674 674 C-S-C stretching
4 700 698 712 716 702 S—C stretching
5 782 781 781 782 779
6 894 892 893 894 893 893 CH; rocking
7 1026 1024 1025 1026 1026 1024 C~-C~C stretching
8 1086 1085 1086 1085 1086 1085 CH, rocking
9 1216 1213 1222 1224 1222 1215 CH. twisting
10 1289 1286 1291 1285 1287 1285 CH. twisting
11 1323 1320 1322 1322 1321 1319 CH. wagging
12 1607 1602 1610 1605
13 1631 1622 1629 1628 1627 1632 C-C,C=C stretching

(A) Allium chinense from Chuxiong; Allium macrostemon Bunge from four different areas including (B) Chuxiong, (C) Jilin, (D) Zha-
otong and (E) Qujing; (F) 1-propanethiol, (G) allyl methyl sulfide
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Fig.4 Raman spectra of liquid allyl methyl sulfide (spectrum a) and 1-propanethiol (spectrum b)
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Fig.5 Volatile SERS spectra of allyl methyl sulfide (spectrum a) and 1-propanethiol (spectrum b); sum spectrum of volatile SERS
spectra of allyl methyl sulfide and 1-propanethiol (spectrum c); volatile SERS spectrum of the mixture of liquid allyl methyl sulfide and
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