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1 1,3 1 *1,2,3
( 1 2
s, 361005)
(MALD I-TOF) ( Panaxnotoginseng
Extraction, FNE) , MALD I-TOF
, (RPHRLC)
(Panax notoginseng, PN) , MALD I-TOF MNE ,
MNE 20 , (Ginenoside) Rgl (Notoginsen-
oside) R1 (TLC) NE R1 MALD I-TOF
(Notarcus leachiicirosus Stimpson, NLCS) R1 MNE
1
(Ginsenoside) (Panax notoginseng) ,
(2]
, Rbl, Rgl, Re R1 2l , NS
(Panax notoginseng sgponins, ANS)
[3] (4 NS
3,5]
20(9) - [20 (S probpanaxadiol], :Rbl, Rb2, Rc, Rd 120(S) -
[20 (S) -peotopanaxatriol], :Re, Rf, Rgl, Rgl, Rhil , Rgl Rbl (6.7
NS , : R1, R2, R4, R6, Fa, Fc, Fe o) R1
R1
- [10]
[11] [12]
MALD I-TOF ,
MALD I-TOF MNE
2
21
RERA.EX MALD I-TOF ( B ruker ); 1100 ( Agilent ) ; GEN-
2009-05-11  ;2009-07-24
“ 973" (Na 20100812640) (Na 40776060)
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ESYSZ - ( W ater ); LABOGONQO Femne 18 ( L abconco )
(TRA) (HR.C M erck ) (V5111, Promega );
a- -4- (HCCA, ICN )
22
01lg/lL Rgl, Rbl, Re 0 1mg R1
Q 6 g, 50 mL, , 80
50 mL [1,5] HAC
, A, B, 0 12min, 0 19% A
;12 60min, 19% 36% A 203 M
23
05g, 5 , 5mL, 10 min, 2 h, ,
3 ) , , ,
1 mL , Rbl, Rgl, Re R1 2 59/
100 L, G ,
, 1 am, , ) H, 0, -
105 10 min
C V ( ) V( ) v( ) =553510 7 Hy SO,- V (H,0,)
v(i ) =19 ; : : :
24
23 R1 (R1)
[1] [13,14]
25
251 50 mmol/La - -4- (HCCA) /40% /60% Q 1%
400 L ACN +60u L Q 1% TFA, a- -4- , HCCA ,
5min, 8000 g 5 min, ,
252 MALDI-TOF Q8uL ,
(337 M) . 1 20 kv,
2 23k, 3ns 2000 ns, 114 %10 ' Torr
120 sl
2 53 HPLC-Q-TOF HALC-Q-TOF
MALD I-TOF MNE
3
31 RP-HRLC
RPHAR.C Rbl, R1, Re Rdl,
, 1 1 , Rbl, R1 Re , Ral
( 1a1) ,

32 MALDI-TOF

2 MALD I-TOF
2 Rbl, Rgl, Re Rl , Rgl
: Rb1 ( 2a) 4

, m/z788 72, 858 37, 1130 50 1146 50 ,
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Fig 1 Chmomatogran mapsof standard sgpponin samples sgparated with RP-HALC
a Rgl (Sanples); h R1 (Sanple); ¢ Re (Sanple); d Rbl (Sample)
[RgB+Li-H]", [RgL+FA +OH - 3H]" (FA , My :45Da), [Rbl +Na]”,
[Rbl+Cl+3H]",Rbl Rbil , RgB Rgl 2b  Rgl
, m/z822 75 , , [Rgl +Na]”
2a , Re , 3 , m/z788 87, 817. 95 968 81,
[R®B+4H]", [RgB+CI]", [Re+Na]” 2c , Re
R1 ( 2d) 6 ,m/z774 89, 804 13, 828 61, 860 39, 876 29  954. 76;
[R2+5H]", [Rgl+4H]", [Rgl +Na+5H]", [Rgl+FA +OH - H]", [Not-
ginsenoside Fc- FA +5H]", [R1+Na]” 1d , , Rbl ( 2a)
,R1 , R1 ,
MALD I-TOF HARCMS |
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2 MALD I-TOFMS
Fig 2 Mass pectra of standard sgpponins sanples analyzed withMALD IFTOFM S
a Rgl (sample); b R1 (sanple); ¢ Re (sample); d Rbl (sanple)
33 MALDI-TOF PNE
MALD I-TOF , TOF
: ( 2 : (ANE)
( 3 3 MNE 20
, 3
a b, c d , 3a 6 , m/z 789 64,
805.58, 823 61, 839 56 859 49, [Rgl-OH +7H]", [Rgl +6H]",
[Rgl +Na]*, [Rgl+K]", [Rgl +FA +OH]", 3a Rgl 3b miz
905. 53, 920 72, 955 78, 969 62 985 60 [ Gypeno-
sde -FA]", [Gyenoside Fc+5H]", [R1+Na]", [R1+CI+2H]" [Rd+K]", R1 Re
3c 5 , m/z 1072 71, 1080 09, 1131 67, 1147. 65 1163 67,

[Rb2-5H]", [Rb2+2H]", [Rbl1+Na]", [Rbl +FA +Na+2H]"
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[Rb1 +2FA —5H]+ 3d 5 ,m/z 1217 70, 1233 69, 1263 71, 1279 73
1320 73, [Ra2 +7H]", [Ra2 +Na] ", [Ra3 +Na] ", [Nob-ginsnoside
Fa+Cl+3H]" [Nobginsenoside Fa +FA +Cl]",
3 2 r & 4
. m/z789 64 [RGIOH +7H]", m/z 100 | R
823 61[Rgl +Na]", m/z 969 62[R1 + Cl + : BEIE g s EER g
2H]", m/z1131 67 [Rbl +Na] ", m/z1147. 65 < 7 ["W/[I 1 111 S L
[Rbl+FA +Na+2H]" 5 E |
. Rel,RBL RL 2 |
' e |
Cror > Crg > Cri RO, - h
Rbl R1 0 m'dm.mm.
800 900 1000 1100 1200 1300
, RP-HARLC Rgl, m/z
Rbl R1 MNE 80%
3 MALD IF-TOF MNE
' Fig 3 Mass pectrogran of panax notoginseng (ANE) sgpo-
HA.CQ-TOF ! ninsmeasured withMALD I-TOF mass gectrametry
, MALD I-TOF am/z760 860; h m/z80 990, ¢ m/z 1000  1200;
d m/z1200 1350
34 MALDI-TOF R1
TC T.C
, ILC T.C )
’ HELC 100
(e ) Rf S sor 3 p
MNE Rl : : ool [ |
R1 E
Z a0t
4 R1 , e
3 , R1 | L N
e R1 ; 600 700 800 900 1000 1100
m/z 789 48, 818 58 955 54, m'z
[Rgl +4H]", [Rgl +OH + 4 TLC R1
2H]" [R1+Na]® RPHRAC , Fig 4 Mass pectrogran of R1 sgonin prepared with
MNE R1 Rgl , TLC method in Panax notoginseng
o TLC MNE ,R1  Rgl
, R1 Rg3 , , R1 ,
R1
35 MALDI-TOF R1
(Aplysia) (Central nenous systan, CNS) ,
, NS [15,16]
) R1 , R1
, R1 5a( )
5a , , ,

5b R1 5b



12 1731
) R1 Rgl , R1 Rgl
: : 1" MALD IF-TOF
1001 ,
S
kg
2
3
=}
2
<
il
i
800 1000 1200 1400 1600 1800 2000
m/z
100, g
S
g
<
=}
2
<
=
i
700 900 1100 1300 1500 1700 1900
m/z
5 MALD I-TOF R1
Fig 5 Metabolisn and distribution of R1 sgonin analyzed with MALD I-TOF mass ectametry in the
neural connective of Aplysia
a (Contol); b R1 (Neural connective under the stressof R1)
36
RP-HRA.C TCL ,
MALD I-TOF ,
, , RP-HRA.C LCMS ,
MALD I-TOF ,
MALD I-TOF
, , RP-HA.C
LCMS
MALD | ,
H L [17,18]
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Sapon nsCom position of Both Panax Notog nseng and Aplysia Neural
Connective Analyzed with M atr ix-assisted L aser D esorption
lonization-Time of Flight-M ass Spectrometry

FENGL i-Jian, HUANGLIn"®, ZHUO HuiQin"?, HUANG HeQing **®
(D eparment of B iochem istry and B iotechnology, School of L ife Sciences, State Key L aboratory of M arine
Enviroomental Science College of Oceanography and Enviroomental Scienc€, The Key Laboratory of Chemical B iology of
Fujian Province College of Chemistry & Chemical Engineering3, Xiamen U niversity, Xiamen 361005)

Abstract M ixed sgponin molecules in the extraction of Panax notoginseng(ANE) can be effectively desopted
into the molecular ionization for measurement and analysis by mass analyzer fran matrix assisted laser deomp-
tion ionization-time of flightmass pectrometry (MALD IFTOFM S). The sgponin sampleswith chromatography
purity were directly analyzed by MALD I-TOFM S, which indicated that the sensitivity of the method was higher
than that of RP-HALC A technology of MALD I-TOF M Swas directly enployed o analyze the sgponin kinds
and their relative contents in Panax notoginseng (AN) while the sgoninswere perfectly extracted from the
Chinese traditional medicine of AN. Itwas indicated that there were at least 20 sgponins consisting of different
molecular structure and that the content of both ginsenoside Rgl and notoginsenoside R1 in ANE was relative
high R1 sgponinwas extracted and identified t follov itsmetabolisn pathway by both thin layer chromatogra-
phy and MALD IF-TOFM S, regectively The sgponin fingemprintingmegps in ANE can be established o evalu-
ate the quality of PE and o study both metabolisn pathway and mechanisn of extraminim sgponins in viva
Keywords Panax notogingeng, sgponin, matrix-assisted laser deiption ionization-tme of flightmass ec-
trametry, fingemrintingmaps, identification
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