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Fig 1 Geametric structure of eight Ginsenosides
1
Table 1 M olecular weight of eight Ginsenosides
R1 R2 R3 (Fomula) M)
Rb1 -glc®-glc -glcab-glc H CsiHo023 1108
Rbz -glc?-glc -glc®-ara(p) H CsaH 900 22 1078
Rbs -glc?-glc -glcS-xyl H CsaH 900 22 1078
Rd -glc?-glc -glc H CagHe018 946
Rgs -glc®-glc H H CaH7013 784
Re H -glc O-glc*>-rha CasHg0® 946
RO: H -glc -O-glc CaH720 14 800
Rh1 H H O-glc CasHe009 638
2 MS 3,
21 m/z 945, 799, 783, 637, 475 391
; Re [M-H],M-H-rha], M -H-glc], M -H-
8 rha-glc], [M-H-rha-2glc], [M -H-rha-2glc-
841 , [M -H-rha-2glc-84]
, 20
[M+NHs]" M+H] [M+Nal] 8 CD 2
IM-HO+H]" , 23 LCMS
: M + 8 . ()-ESI
NH«]" M+H] ; 4
: , 8 ( Rh1Rg: Re)
[M + 4571, M + (Rb:1 Rb2 Rd  Rgs) -
HCOO] M+ NaH] Rb:,  OH, ;
Re - )
2 ;
22 (VISP , :
.8 tr (Re) < &k (Rg1) < & (Rh1), & (Rb1) <
(CD) (Rbz,Rbs) < & (Rd) < & (Rgs)

Re (-)-ESI/
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Fig 2 Positive(A)and negativ(B) ion full scan mass spectra of Ginsnoside Rbiand Re

Table 2 Pseudamlecular ions [M + 45] and their

fragnent ionsobserved in negative ion full scan

M S' spectra for eight Ginsenosides

[M + 45] ,

m/z
[M + 45] (Fragment ions)
Rb:1 m/z 1153 1 107 - 945, 783 - 621 - 459
Rb2 m/z1123 1077-945 ( 915) - 783 621 - 459
Rbs m/z 1123 10775945 (  915) - 783 621 459
Rd m/z 991 945 _, 783 - 621 - 459 -, 375
Rgs m/z 829 783621459, 375
Re m/z991 945.799 ( 783) -637-475-391
Rg: m/z 845 799 - 637 - 475 391
Rhi m/z 683 637 - 475 391
3
, 8

NaH]

457

M+ 227
[M + HCOO T

(-)-ESIM S ,
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Fig 3 CID spectra of Ginsenoside Re obtained

fran negative ion full scanM S'

[1]

[2]

(3]

(4]

[5]

(6]

(7]

(8]

[9]

[10]

[11]

. [J] ,
1995, 30: 321
Yoon SR, Nah JJ, Kim SK. Detemination of
Ginsenoside Rf and Rg2 From Panax Ginseng
U sing Enzyme Immunoassay [J]. Chem Pham
Bull, 1998, 46: 1144
Cui JF.  Identification and Q uantification of Gin-
senosides in V arious Commercial Ginseng Prepa-
rations[J]. Europ J Phar Sci, 1995, 3. 77
V anhaelen-F RJ, FaesML, VanhaelenM H. Hi-
gh-performance Thin-layer Chromatographic De-
temination of Six M ajor Ginsenosides in Panax
Ginseng[J] J Chromatogr A, 2000, 868: 269
BonfillM, Casals I, Palazbn 1 mproved High
PerformancelL iquid Chrom atographic D etem inar
tion of Ginsenosides in Panax Ginseng-based
Pham aceuticals U sing a Diol Column [J ]
Biomed Chromatogr, 2002, 16. 68
ShangguanDH, Han HW, Zhao R. N ewv M ethod
for High-performance L iquid Chromatographic
Separation and Fluorecence D etection of Ginseno-
sides[J] J ChromatogrA, 2001, 910: 367

Wang XM , SakumaT, A safu-A E Detem ination
of Ginsenosides in Plant Extracts From Panax
Ginseng and Panax QuinquefoliusL by LCAM S/
M S[J]. Anal Chan, 1999, 71 1579
Fuzzati N, GabettaB, Jayakar K. L iquid Chro-
matography-Electropray M ass Spectrometric
Identification of Ginsenosides in Panax Ginseng
Roots[J] J ChromatogrA, 1999, 854: 69
LiWK, GuCG, Zhang Hl U se of High-perfor-
mance L iquid Chromatography-Tandan M ass
Spectrometry to Distinguish Panax Ginseng C. A.

M eyer ( A sian Ginseng ) and Panax Quinque
foliusL (North American Ginseng ) [J] Anal
Chem, 2000, 72: 5 417
A ckloo SZ, SnithRW, Terlow JK. Character-
ization of Ginseng Saponins U sing Electrogpray
M ass Spectrometry and Collision-induced D iso-
ciation Experiments of M etal-attachment lons
[J] Analst, 2000, 125: 591
CuiM, Song FR, L iu ZQ. M etal lonA dducts in
the Structural A nalysisof Ginsenosides by Elec-
trogpray lonizationW ith M ulti-stageM ass Spec-
trometry [J] Rapid Commun M ass Spectrom,
2001, 15: 586



, 481
100 448 5.18 523 6.20
Rb Rb
§ 50 Rbl sz 3 4
[~
0 M YT v 7 117 1T 7 Ty T rrrT T 1 ™ T,
5 5 10 5 10 5 10 t/min
100 15.15 2.69 3.00 ) 396
. 1A
< Rg, Re [\ Re, ‘\ Rh,
50 . R
a A
0 BIPZ o)\ N (g WAV Mg L\
10 5 5 10 5 t/min
4 (-)-ESI

Fig 4 Negative ion LCM S’ chranatogram sof eight Ginsenosides

Analysis of Ginsenosides by L iquid Chramatography-Electrospray
M ass Spectrametry

GUO Ji-fen', ZHON G Da-fang®, Q AO Shan-yi’, ZHAO Yimin'
(1 Institute o Phamacology and Toxicology, A cadany o M ilitary M edical Sciences, B eijing 100850, China;
2 L aboratory of D rug M etabolisn and Pham acokinetics,
Shenyang Phamaceutical U niversity, Shenyang 110016, China)

Abstract: Eight ginsenosides (Rbi, Rbz2,Rbs, Rd, Rgs, Rhi, Rg:, Re) were analyzed in negative ion
scan mode by Electrogpray lon Trap M ass Spectrometer (L CQ) and T ripleQ uadrupoleM ass Spec-
trometer (A P13000). Thepseudomolecular ion ([M + 45]) wasobserved in full scan negative ion
ESI mass gpectrun of ginsenosides, which was very characteristic to detemine the molecular
w eights of thisfamily of compounds T he glycosidic linkages, the aglycone, and the attached sugar
(s) of the ginsenosides could be detem ined from the collision-induced disociation (CD) sectraof
[M -H 1 in multi-stage full scan mode (ESIM S"). M oreover, an L CM S'method w as established
for the analysisof ginsenosides

Key words mass gpectrometry; study on ginsenosides liquid chromatography electrogpray mass
gpectrometry LCM S); Panax ginseng
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M easurement of Trace Pb in RedW ineW ith Thermal
lonization IsotopeD ilution M ass Spectranetry

WAN G Jun, ZHAO M o-tian
(N ational Research Center f or Certif ied Ref erenceM aterials, B eijing 100013, China)

Abstract: The trace Pb in redw inew as determ ined by themal ionization isotope dilution mass gec-
trometry in the international comparison organized by CCQM. Some problems related w ith trace
level Pb inwine, sample preparation and blank pollution were discussed The uncertainty of the
measuranent resultsw as alo analyzed and evaluated

Key words mass gectrometry; measuranent of trace Pb; themal ionization isotope dilution mass
pectrometry (T IF-DM S); redw ine international comparison



