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1.1 ik F

ANZ AT Rb, 1 Rd WF 25 S AWl Sk e ir, S0t R o 1T Sigma AF]. 7Kk Milli-Q
aifbsk , HBHA N 18.2 MQ. H TR H HPLC 4.
1.2 UF{E5XWEH

ABI Q-Trap i (EEMNHAEM RS AT) , RAHEBIZ BT, Analyst 1. 4 55 R 25, #
B AR Bio-analyst.

JERE S A SMBEATI N, S, R 172 375 Pa, WE35HLE 3 000 V, fFEHEIE30 V, A
TR 10 V, REFERE 10 eV, HEFEERE 3 wl/min, R 3 min J5HCEA.
1.3 H&H&

I3 NS 2AF Rb, F1 RA T HEE, BCHIAL 4. 48 x 10 *F0 5. 28 x 10 ~* mol/L (U A& M. K4
ME ¢ ITK, BLHlAL 6. 78 x 10 ™ mol/L M #5V. SC P e A6 o MIRIE, AR 2Pk
BE, BRI — RPN, T 20 CTCE T o 2.
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Fig.1 ESI-MS spectrum of the mixture of ginsenoside Rb, and cytochrome c(A) and the
corresponding deconvoluted spectrum transformed from m/z to actual mass values(B)
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Fig.2 ESI-MS spectrum of the mixture of ginsenoside Rd and cytochrome c(A) and the

corresponding deconvoluted spectrum transformed from m/z to actual mass values(B)
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Fig.3 ESI-MS spectrum of the mixture of ginsenosides Rb,, Rd and cytochrome c(A) and the

corresponding deconvoluted spectrum transformed from m/z to actual mass values(B and C)
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T, 5 W TR 4SS R B A B RORE 3 R, (EUR 58 S R BE, W2y Wrk BEm | P B 14 ik 25

&b
HESE

SR G G I 2 B, ME T RAR T 259 09 R0k B, i 5 R RE AR RE R RS A L
R EST A RN T REA S 52 A T, HFEE AR EIAS Y Rd SAEEE o B 101
1246243 5 e a0 0 i B B0 5 R 2,30 x 10 Y mol/L(RSD b 36.82% ) A12.14 x10°°
(mol/L)*(RSD 4 49.71% ).

Table 1 K, values of noncovalent complexes of ginsenoside Rb, (D) and cytochrome c(P) *

s 4 7
10 Shoo Xy Xl O sy =5y O Rep(a) (n=5)
(mol - L71) (mol - L7! (mol - L™1)2

3.34 100 18.74 4.08 1.55 8.25 0. 206 12. 60

6. 69 100 23.73 5.94 2.59 3.14 0. 634 12.58
10.0 100 27.48 6.32 3.42 1.99 1.40 22.09
13.4 100 29.03 7.87 4.39 6. 00 2.06 20. 82
16.7 100 32.92 13. 86 4.82 5.35 1.82 18. 00
20. 1 100 34.57 17.32 5.55 4.93 2.12 19. 54
23.4 100 39.58 21.16 5. 65 9.24 2.37 19. 04
26.7 100 44.92 28.87 5.68 11. 07 2.25 12.79
30.1 100 53.37 55.76 5.34 11. 86 1.46 17.54
Average 4.33 1.59

RSD(% ) 34.53 47.04

# The concentration of cytochrome ¢ was constant at 2. 02 x 10 3 mol/L.
3.2.2 WMHHH—MEAKR Rb (D)5 RA(D)RIBMMAR, —FEATES N, EREZMHEE
Y. MHE(5) ~X(10), FEAFRWE T MRS FE TR FRE, RS E SR E R, 451
W2, FE5 NS — R R R R A R B A5 R W) B AR TERDE MM EAR ¢ 52
Yk BE T, ZUCSER FIrR 1 RSD B4 Nl &, (HI2BEE 25 WIR BE RGN, A0 (0 3R o AR 2 Bk |

Table 2 K, values of noncovalent complexes of ginsenoside Rb, (D) and Rd(D’) and cytochrome c(P) *

10*[ D],/ S0 S Zlmz 3 b ZIl’Dj Y h 10K, ,/ 107K, ,/ 10°Ky /108Ky ./ 107Ky, /

(mol -L~") mol - L™') (mol »+ L™")% (mol + L™") (mol -+ L™")? (mol - L™")2
0.396 100 18.85 811  10.42  7.55 1.82 5.78 1.47 3.59 1.85 2.24
0.528 100 19.68 7.19  12.43  8.40 2.62 5.54 1.66 4.04 3.01 2.09
0.660 100 16.88 5.33  15.49  9.78 4.28 6.49 2.25 4.06 4.05 1.61
0.792 100 21.79 7.29  23.35 15.37 7.18 5.00 1.63 3.21 3.66 1. 14
0.924 100 20.79 5.72  26.69 16.03 8. 81 5.26 2.09 3.29 4.82 1.09
Average 5.61 1.82 3.64 3.48 1.63
RSD(% ) 10. 17 18. 26 11.05 32.24 32.32

# The concentrations of cytochrome ¢ and ginsenoside Rb, (D) were constant at 1. 19 x 10 ~> and 1. 12 x 10 “*mol/L., respectively.
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Studies on Ginsenoside Rb, and Rd Binding to Cytochrome ¢ by
Electrospray Ionization Mass Spectrometry

ZHANG Hua-Rong, ZHANG Han-Qi, WANG Yu-Tang, LI Dan, DING Lan”
( College of Chemistry, Jilin University, Changchun 130012, China)

Abstract Electrospray ionization mass spectrometry was applied to investigating the noncovalent interaction
between ginsenosides and cytochrome c. Several noncovalent complexes with different stoichiometric relation-
ships were observed from the mass spectra. The competition experiment was performed to validate the results.
The dissociation constants of the complexes obtained by different systems are consistent with each other.

Keywords Electrospray ionization mass spectrometry; Ginsenoside; Cytochrome c; Noncovalent complex
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