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Fig. 1 Surface desorption atmospheric pressure chemical ionization ( DAPCI-MS) spectral fingerprints of
Chinese star anise samples both in negative and positive (a,c)and negative(b,d) ion detection mode

a,b: KE/NM; c,d: FE/NM, a,b: Not fumigated ;¢,d: Fumigated by sulfur.
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Fig.2 PCA results of DPACI-MS data of Chinese star anise in positive ion detection mode: (a) 3D
plot of PCA score results for sulfur fumigated and non-sulfur fumigated Chinese star anise samples (196

sulfur fumigated samples, 187 non-sulfur fumigated samples) ; (b) PCA loading results for the PCs

92

b N
_ Irse 1
s v 0 w
S A 4 89 ‘
o 89
< Ir 122
I3 SR N .L A w0
= O
(="
-1
| - 60
< o 4 92 122
R . . .
50 100 150 200

m/z

AT Fumigated by sulfur @ AZE Not fumigated

B3 5Es PR /AR 1 DAPCI-MS B8 PCA A3#T 4525 : (a) B 2E /S 5 R B /\M 1 PCA 11
=GR (BLEREA 102 4 R TEFEA 87 ) 5 (b) =AM B PCA 2457 4]
Fig. 3 PCA results of DPACI-MS data of Chinese star anise in negative ion detection mode: (a) 3D plot of
PCA score results for sulfur fumigated and non-sulfur fumigated Chinese star anise samples (102 sulfur fumi-
gated samples, 87 non-sulfur fumigated samples) ; (b) PCA loading results for the PCs
5% (& 1a FOE 1b) 7] UL, B SR AR S\ A 6 S05% B HA LR A m/z 137 8510 R4S
SCHRARE , S0 R A D-Fedds > o SR FH BRI e AR — 2B B DA L2 4, g% el dan )
da iR, BFES T (m/z 137) £ CH, B3I T m/z 109, FE—E % m/z 109 #:47 =ik #r, 15 2
WRET m/z 94, 81, 19 (&l 4a #il&) , "TREE B m/z 109 B F435 &% CH,, C,H,, C,H, BRI, X
L6 22 20 B IE RRIE 5 SCIRAGE 1 DA — 2, BT AT EABRIA m/z 137 2B FA6RY D76 .
Il 4b /A m/z 165 B G5kl . HAFIERE BT m/z 147, 133, 119 S35l fi BEA
BT (m/z 165) % CID %% H,0, CH,OH, CH,CH,OH 3£ A sl it , AR X SUfs Fr B T451E , AT DL
Wiy 2,3-Z ki A i X5 SCRR[ 21 1R AT GC-MS Rl 9455 — 3



57 BTN A TR R P v S T DA A B TR/ A 1053

m/z 149 B F I RIS R WE 4c i, Fod: BB BT m/z 121, N EHKE 7 (m/z 149) F2k
PR A CoH, TR, m/z 121 dE— B W A5 BIRE F B m/z 105 F1 93 (& dc i &) , 2 5l &+
m/z 121 F—4rF 0 1 CO MM, HEWiH A R ' . g AR A m/z 148 Fil 118 26 0]
FE AR H S5 2T 7 i 17 [ 53 S e A My 5 i 5 ik 25 ) 7538

K ad NAE TR, A FEE T m/z 122 B9 0% E B TR m/z 94 A1 78 n] REJE i)
BT m/z 122 ERHERER CO F1 CO, TERLAY ,m/z 122 A BER S A Il e iU = R R > i
W FE 2R 2 J5 NP m/z 122 {5550 B B _E T, TR i T B 2% 7 b s ey o i o e it FOT 28

1opd 1Y % -0 — 147
100 100 0\ /' 0/
< 109 < \ /7
$ 51 S 5F 133
g % g My, 164
o o
E S0F My s S0f 135
=l 136 31 =l
< e < 01 19
= oasp o3l 25k
H# 50 100 150 H 105107 123
137 \| | 129 165
0 L ] ) 0 [in | ] 11
100 125 150 80 110 140 170
m/z m/z
d 78
100 ¢ OCH, o 1007 100 §
S N S
§ 75F |l P jg 5T OH
§ 50 105 §
o =l
= - I R
5 50 e 5 50 o4 My 122
< CH | 121 <
B o5 |My 148 04 . [ ® 25k 2
r 90 110 130 s 77 o5 -
118 149 \ |
I 1 1 | 0 11 | | 1
110 140 170 0 100 130
m/z m/z

4 IEETHEA(a,b, ) AT T () /AARE S P PURARRIE RS 5 (9 DAPCI-MS 35503 151

Fig.4 DAPCI tandem mass spectra of four special ions in Chinese star anise samples in positive ion detection mode
(a,b,c) and negative ion detection mode(d)

a. DRI = GG (m/z 165) 5 b. 2, 3-Z I EEEI & RE M 05K (m/2 165) 5 c. U Ak 10 =205 18 (m/z 149) 5
d. KPR ZGEER (m/2122)

a, DAPCI-MS® spectrum of D-limonene (m/z 137) ; b, DAPCI-MS? spectrum of 2, 3-dimethyl-p-anisaldehyde (m/z165); ¢,
DAPCI-MS?® spectrum of trans-anethole (m/z 149) ; d, DAPCI-MS? spectrum of benzoic acid (m/z 122).
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Fig.5 PCA results of DPACI-MS data of unknown Chinese star anise samples in positive iondetection mode :
(a) 3D plot of PCA score results (196 sulfur fumigated samples, 187 non-sulfur fumigated samples, 20 unknown

samples) ; (b) 2D plot of PCA score results

Ko s THT ARM/A MR DAPCI-MS %idli PCA 2pHr 4 2R : (a) RATFEAR PCA 1) = ZERT

3P (BREEREAR 102 4> R EFEA 87 4> RAIREAR 20 1) 5 (b) RAEEA ) PCA 19 —HERH3 4]

Fig.6  PCA results of DPACI-MS data of unknown Chinese star anise samples in negative ion detection

mode: (a) 3D plot of PCA score results for unknown Chinese star anise samples (102 sulfur fumigated

samples, 87 non-sulfur fumigated samples, 20 unknown samples) ; (b) 2D plot of PCA score results for

unknown Chinese star anise samples
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Rapid Screening of Sulfur Fumigated Chinese Star Anises by Surface
Desorption Atmospheric Pressure Chemical Ionization Mass Spectrometry
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ZHANG Xi'?, LIU Ya-Li>*, CHEN Huan-Wen **
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*( Jiangxi Key Laboratory for Mass Spectrometry and Instrumentation ,
East China Institute of Technology, Nanchang 330013, China)
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Abstract Without any sample pretreatment, the mass spectral fingerprints of sulfur fumigated Chinese star
anises and untreated samples were rapidly obtained in either a positive or negative ion detection mode with a
home-made surface desorption atmospheric pressure chemical ionization ( DAPCI) source. The DAPCI-MS raw
data were further analyzed by principal component analysis (PCA) and cluster analysis (CA), and several
unknown samples were successfully discriminated using the PCA model. The results showed that the DAPCI-
MS was able to detect some characteristic chemicals from the Chinese star anises’ surface and identify the
components by tandem mass spectrometry ( MS/MS). The further principal component analysis ( PCA) and
cluster analysis (CA) of MS fingerprints allow a confident discrimination of sulfur fumigated star anise samples
from the non-sulfur fumigated samples. The method developed here is attractive to provide a fast and effective
way to screen sulfur fumigated products with sufficient sensitivity and no toxin pollution. This method is expec-
ted to be applied to rapid identification of the sulfur fumigated product on the market in future.

Keywords  Surface desorption atmospheric pressure chemical ionization; Mass spectrometry; Principal

component analysis; Cluster analysis; Sulfur fumigated; Chinese star anise.
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