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Fig. 1 SEM images of puffballs from Inner Mongolia(A,B) and Jilin(C,D)
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Fig.2  FTIR spectra of puffballs from Inner Mongolia
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Fig.3 The second derivative FTIR spectra of puffballs from Inner Mongolia(a) and Jilin(b)
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Table 1 Analytical results of puffballs by Py-GCMS
Relative content/%
No. Compound Formula MW Structure . .
Inner Mongolia Jilin
1 1-Heptene C,Hy, 98 VAVAVAN 6.16 5.30
2 Heptane C,Hy 100 VA VAVAN 5.68 5.52
N
. /N
3 Pyridine CsHsN 79 @ 2.68 0.13
4 1-Octene CgH6 112 Vavavayvd 2.90 2.91
5 Octane CgHyg 114 AV VAVAN 6.09 5.70
6 1-Nonene CoHyg 126 VAVAVAVAN 2.12 1.20
7 Nonane CoHyy 128 VAVAVAVAN 1.66 2.86
OH
8 Phenol CeH, O 94 /K 2.22 8.12
&
9 1-Decene CioHyp 140 VAVAVAV AV 4 2.10 2.08
10 Decane CioHy 142 VAVAVAVAVE 1.65 1.60
PAVAVAN
11 Butyl-benzene CioHyy 134 @ 3.02 2.45
NN
12 4-Methyl-phenol C,HgO 108 KQ/K 6.52 12.48
OH
13 1-Undecene Cy Hy 154 NANAN 2.62 2.34
14 Undecane Cy Hyy 156 VAVAVAVAVAN 1.66 0.51
15 (E)-5-Undecene- Cyy Hy 154 NN 1.73 1.56
PAVAN
16 Pentyl-benzene C Hyg 148 /K 2.60 2.36
4
17 1,2-Dimethylpropyl-benzene Gy Hyg 148 :: 2.23 1.62
18 1-Dodecene CyoHy, 168 A VA VAVAVAY 2.70 2.14
19 Dodecane CpHyg 170 NANAANAN 3.53 2.12
)/
20 Hexyl-benzene CppHyg 162 2.78 2.49
21 (1,3-dimethylbutyl ) -benzene C,Hyg 162 3.38 2.68
O
NH
2 Indole CgH, N 117 O > .12 1.27
PAVAYS
23 2-Methyl-naphthalene C, Hy 142 W 1.10 0.57
24 1-Tridecene C3Hyg 182 NWANNANAN 2.00 1.63
25 Tridecane C3Hyg 184 VA VA VAVAVAVAN 2.25 2.48

Continued on next page
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continued from previous page

Relative content/%

No. Compound Formula MW Structure . .
Inner Mongolia Jilin
26 1-Methyl2-n-hexylbenzene CaHy 176 @A/\/\ 2.04 1.76
27 Tetradecane C,Hs 198 2.59 1.80
28 Octylbenzene CyHy 190 @N\/\/\ 1.23 0.95
29 Pentadecane CysH;, 212 5.29 3.92
30 8-Heptadecene C;Hyy 238 4.10 3.57
31 1-Methyldecyl-benzene Cy7Hyg 232 /@\)\/\/\/\/\ 1.84 1.96
32 Heptadecane C7Hsg 240 4.07 1.41
33 Heptadecanenitrile € Hy N 251 CN 0.60 0.93
34 Nonadecane CioHy 268 1.07 0
(0]
35 n-Hexadecanoic acid CisH;3, 0, 256 W 2.29 2.22

36 Oleanitrile CigHyN 263 |m/\\\]\1 2.22 4.10

HIZE 1 T LA, NSRS MR g R B a A beke e ke e R I I SO 2R 4% . bk
PR 5 A T S SRS T e T N iy o 11D i Ry SR B N B S N B S N
ZEM LM - T 8- b BRI IR T e R IR b TR b RIS TR
HR

M4 mTRIE G NSRS MRS i 2 4L o AR AR R (E 5 A o 220 o AP 58 Sl bt e L+
L AF S R T AR, HoA JUBe U AE T A S8 Sl 105 AR B g AR iy 0 2 8 5 T e
THESD.

3 45 i

R AR L S e (SEM) (i B 2R 21 RS §3% (FTIR ) AR -SR] (Py-GCMS) Xt 7 H A
SN ARE Sl v 25 b B BEAT IEOL 0 AT , A5 SRR W, Py-GCMS 7 — & IR AE L%, T AR /oy T4
BRI ZE 5 o I TT I D v 25 88 SUETTE 1 BE— P T TSR AL TR

2 % X M

[1] DING Yonghui. Herbological Study of “Mabo” [ J]. J Chinese Med Mater 1995 ,18(9) :476-478 (in Chinese).
TR h2 SR AR BB UE[J]. F 2544,1995,18(9) :476-478.

[2] ZHAO Huizhen,XU Yanyan,FU Xiaoyan,et al. The Progress of Food and Medical on Values of Puff-balls[ J]. Microbiol
Chin ,2007 ,34(2) :367-369 (in Chinese).
B G, ATaE, . DR ERILIFFR IR T]. #4584k ,2007 ,34(2) :367-369.

[3] LI Chengxian. Differentiation Between Lycoperdon and Confusion Herbs[J]. Guiding J Tradit Chinese Med Pharmacol ,
2003,9(9) :36(in Chinese).
S By R IRE R AEEIT]. FE % 53R ,2003,9(9) :36.

[4] JIN Zhenqian. Microscopical Chatacteristics of Puffballs[J]. China Pharm,2003,12(9) :58-59(in Chinese).
B2k B D RaER 1], 8% ak,2003,12(9) :58-59.

[5] ZHANG Hongmei, GUO Xihua. Analysis of Belamcanda Chinensis Quality by FTIR[ J]. Chinese J Spectrosc Lab,2008 ,25
(4) :609-610(in Chinese).
TRELA, SRV, WAL GRS P S TR R [J]. e 55 58,2008 ,25(4) :609-610.

[6] TIAN Jinguo,ZHU Wenrong, REN Jian,et al. Study on IR Fingerprint of 13 Kinds of Chinese Medicinal Granules[J].



482 R e 2 509 %

Chinese Tradit Pat Med ,2004,26(7) :517-521(in Chinese).
FHHEE R SCoR AT, 3. K% 302 SR 13 Frp 250y BURLZLAME S BHE RTTE ()] P % 25,2004 ,26(7) -
517-521.
[7] DING Yi, WU Guosheng, LIU Xiaoying. Analysis of Essential Components from Clove by Py-GC-MS[ J]. Chinese J
Biochem Pharm ,2003,24(1) :36-37 (in Chinese).
TR, R M XGRS RSO 35 - BOs ik o b T &l iy [ ], F B A4 25 4 % & ,2003,24(1) :36-37.
[8] LIU Yong, YANG Changzhi, KANG Qinghe. Determination of Trichlorfon Residues in Foodstuffs of Animal Origin by
Pyrolysis Gas Chromatography[ J]. Chinese J Anal Lab,2008,27(2) :119-122(in Chinese).
XK A 2, BRI . B =M g 2 e sh A IRt B i rh RO sk & [J]. 273K 5 £ ,2008,27 (2) : 119-
122.

The Contrastive Analysis of Puffballs Produced from
Inner Mongolia and Jilin

LI Xiaoli"’, LIU Baofeng”, XIE Wenbing”, DENG Jiancheng"* , XU Jingwei’
(“College of Chemistry , Xiangtan University ,Key Laboratory of Environmentally
Friendly Chemistry and Applications of Ministry of Education, Xiangtan 411105, China;
*Changchun Institute of Applied Chemistry , Chinese Academy of Sciences , Changchun 130022 , China )

Abstract To identify and analyze puffballs from Inner Mongolia and Jilin in situ, the SEM, FTIR and
pyrolysis gas chromatography mass spectrometry ( Py-GCMS) were used for the analysis of the microstructure,
elemental composition, main category and chemical composition of small molecules, etc. The SEM results
indicated that puffball from Inner Mongolia was Mycenastrum corium( guers. ) Desv but from Jilin was Bovistella
radicata( Mont. ) Pat. The FTIR spectra showed that the absorptions of amide I bands of proteins of puffball
from Inner Mongolia and Jilin were at 1636 em ™' and 1654 ¢cm ™', respectively. The second derivative FTIR
spectrum of puffball from Jilin had stronger absorption at 1625 ¢cm ™' suggesting that it contained more aromatic
compounds, which was in accordance with the results of Py-GCMS that the contents of phenol and
p-methylphenol from Jilin were apparently higher than those from Inner Mongolia. In addition, the Py-GCMS
results showed the differences in the pyrolysis compositions and contents between two places of origin of
puffballs.

Keywords scanning electron microscope,Fourier transform infrared spectroscopy , pyrolysis-gas chromatography

mass spectrometer, puffball



