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Absorption and transport characteristics of ginseng triterpenoids from Ginseng
Radix et Rhizoma Rubra water extract in a model of Caco-2 cell monolayer
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State Key Laboratory of Natural and Biomimetic Drugs (Peking University), Department of Natural Medicines, School of
Pharmaceutical Sciences, Peking University, Beijing 100191, China

Abstract: Objective To study the absorption and transport characteristics of ginseng triterpenoids from the Hongshen (Ginseng Radix et
Rhizoma Rubra) water extract in human intestinal epithelial. Methods Caco-2 (the human colon adenocarcinoma cell lines) cell monolayer
was used as an intestinal epithelial cell model. The permeability of the ginseng triterpenoids in the Ginseng Radix et Rhizoma Rubra water
extract from apical side (AP side) to basolateral side (BL side) or from BL side to AP side was evaluated. The concentration of the ginseng
triterpenoids was measured by LC-MS technological method. Transport parameters and permeability coefficients (P,,,) were then calculated.
Results In human Caco-2 cell monolayer model, it was revealed that most ginsenosides were moderately or poorly absorbed compounds,
whereas only two aglycone, 20(S)-protopanaxatriol (PPT) and 20(R)-PPT, exhibited as well absorbed compounds (P;,, values were near 1 X
10 cn/s). In addition, the Py, values of five monoglycosides including 20(S)-G-Rh,, 20(R)-G-Rh,, G-Rk;, G-Rh,, and PG-RTs in the
bi-directional transport were quantitative degree of 1X 10" cm/s, which were defined as moderately absorbed compounds. Among them,
there were eight pairs of R and S isomers, whereas there was no significant difference on their trends in the bi-directional transport between
these R and S isomers. Conclusion  With the increase of glycosyl substitution group at ginsenoside aglycone, the P,,, value of ginsenoside
becomes smaller and smaller, which indicated that ginsenosides with polyglycosyl group are difficult to be absorbed in vivo. These
ginsenosides could be prodrugs.
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1: R1:—glc(2H13)glc, Ry=-gle(6—1)ara(p)(4—1)xyl, R3=H
2: Ry=-glc(2—1)glc, Ry=-glc(6—1)ara(f)(2—1)xyl, R3=H
3: Ry=-gle(2—1)glc, Ry=-glc(6—1)glc, R3=H
4: Ry=-glc(2—1)glc, Ry=-glc(6— 1)ara(p), R3=H
5: Rj=-glc(2—1)glc, Ry=-glc(6—1)xyl, R3=H
6: Rj=-glc(2—1)glc, Ry=-glc(6—1)ara(f), R3=H
7: Ri=-glc(2—1)glc, Ry=-glc , R3=H
8: R=H, Ry=-glc, R3=-0-glc(2—1)rha
9: Ri=H, Ry=-glc, R3=-0-glc
16: R=-glc(2—1)glc(6)Ac, Ry=-glc(6—1)ara(p), R3;=H
17: Ry=-glc(2—1)glc(6)Ac, Ry=-glc(6—1)ara(f), R3=H
22: Rj=H, Ry=-glc, R3=-O-glc(2—1)glc
23: Ry=H, Ry=H, R3=-O-glc(2—1)glc
24: R|=H, Ry=H, R3=-0-glc(2—1)glc
25: R=H, Ry=H, R3=-0-glc(2—1)rha
26: R=H, Ry=H, R3=-O-glc(2—1)rha
27: Ry=-gle(2—1)glc, Ry=H, R3=H
28: Ry=-glc(2—1)glc, Ry=H, R3=H
29: RIZH, RZZH, R3:-O-g1C
30: Rj=H, Ry=H, R3=-O-glc
31: Rj=-gle(2—1)glc(6)Ac, R,=H, R3=H
32: Rj=-gle(2—1)glc(6)Ac, Ro=H, R3=H
33: Rj=H, Ry=-glc(2—1)xyl, R3=H
34: R=H, Ry=-glc(2—1)xyl, R3=H
35: Ry=H, Ry=-glc, R3=-0-glc(2—1)xyl
38: Rle, RZZH, R3:OH
39: Rle, RZZH, R3:OH

20: Rj=-glcA(2—1)glc, R,=H
21: R|=glcA(2—1)gle, R;=CH; HO™ =
40: R =-glcA, Ry=-glc OR

HO HO,,|
V3

10: R|=-glc2—1)glc, Ry=H, fll%E: V1

11: R|=H, Ry=-0-glc(2— 1)rha, flI%E: V2
12: Rj=H, Ry=-O-glc(2— )glc, fllE%: V1
13: Ri=H, Ry=-O-glc, ll§E: VI

14: Ri=-glc(2—1)glc, Ro=H, fI§E: V2

15: Ri=H, Ry=-O-glc, {ll5E: V2

18: Ry=-glc(2—1)glc(6)Ac, Ro=H, fll&E: V1
19: R;=H, Ry=-O-glc(2— )rha, fll%E: V1
36: R =H, Ry=-O-glc(2— 1)rha, fll%%: V3
37: R;=H, Ry=-O-glc(2— D)rha, fll5%: V4
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Fig.1 Chemical structures of ginseng triterpenoids
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Table 1 Chromatography-mass spectrometry parameters of each analyte
T fo/min MRM Az (mlz) ity B B [/ Ql Pre ilf-fk HE 52/ Q3 Pre
BEF->THT ms Bias/V eV Bias/V
20-glu-G-Rf 4.650 961.6—637.4 37 10 41 31
20(S)-G-Rf, 4.802 801.5—493.4 37 5 39 23
20(R)-G-Rf, 4.985 801.5—493.4 37 5 39 23
NG-R, 4.985 931.5—637.4 37 22 39 32
G-Rg, 5.441 799.5—637.4 37 23 25 31
G-Re 5.532 945.5—637.4 37 20 40 32
PG-RT; 7.538 653.5—161.2 32 34 23 29
PG-Fy, 7.629 799.5—653.5 32 15 32 32
G-Ro 7.842 955.5—793.4 32 10 46 40
20(S)-G-Rf 8.450 799.5—475.4 32 24 42 23
20(R)-G-Rf 8.754 799.5—475.4 32 24 42 23
20(S)-NG-R, 9.301 769.5—475.4 32 10 38 32
CS-1Va 9.331 793.5—631.4 32 10 42 31
G-Ra, 9.483 1209.6—1077.5 32 5 49 39
G-Rb, 9.726 1107.6—945.5 32 10 46 34
20(R)-NG-R, 9.909 769.5—475.4 32 10 38 32
20(S)-G-Rg, 10.122 783.5—475.4 32 10 39 32
20(S)-G-Rh, 10.152 637.4—475.3 32 19 24 33
20(R)-G-Rg, 10.456 783.5—475.4 32 10 39 32
G-Ra, 10.517 1209.6—1 077.5 32 5 49 39
G-Rc 10.517 1 077.6—945.5 32 10 45 34
20(R)-G-Rh, 10.608 637.4—475.3 32 19 24 33
G-Rb, 11.185 1077.6—783.5 32 32 47 40
G-Rb; 11.489 1077.6—783.5 32 32 47 40
G-Rd 12.614 945.6—783.4 43 5 38 39
G-Rgy 12.614 781.5—619.4 50 23 30 31
G-Rs, 12.827 1119.6—1077.5 43 34 40 40
G-Rs; 13.191 1119.6—1077.5 43 34 40 40
G-Ro HIfig 14.012 969.5—807.4 50 16 23 40
G-Rge 14.740 825.4—765.4 50 19 22 37
G-Rkj 15.015 679.4—619.4 50 25 19 31
G-F, 15.037 825.4—765.4 50 19 22 37
G-Rhy 15.471 679.4—619.4 50 25 19 31
20(S)-G-Rg; 17.295 783.4—621.3 50 24 32 30
20(R)-G-Rg; 17.660 783.4—621.3 50 24 32 30
20(S)-PPT 18.875 475.4—-391.3 97 10 30 43
20(R)-PPT 19.301 475.4-391.3 97 10 30 43
20(S)-G-Rs; 20.821 825.5—-783.4 117 5 29 39
20(R)-G-Rs; 21.277 825.5—-783.4 117 29 39
G-Rk, 23.191 765.5—603.4 117 23 30 29
G-Rgs 23.799 765.5—603.4 117 23 30 29
G-Rsy 27.021 807.5—765.5 193 15 29 27
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Table 2 Calibration curve, coefficient and linear range of each analyte
yRk/! Ptk 12 r gﬁmﬁ/ Vi PrifE 2 gfmﬁ/
(ng'mL™) (ng'mL™)
G-Ra, y=916.57 x+724.23 0.999 5 2~125 20(S)-G-Rhy y=125320x+3432.45 0.999 7 2~500
G-Ra, y=58.98 x+60.70 0.999 2 2~125 20(R)-G-Rh, y=1466.39 x+1534.44 0.9993 2~500
G-Rb, y=71.69 x+957.32 0.999 5 4~500 G-Rhy y=165.55x+1247.54 0.999°5 8~2000
G-Rb, y=71.56 x+503.94 0.9993 4~500 G-Rk y=96.59 x—173.55 0.999 7 4~500
G-Rb; y=104.12 x+209.95 0.999 6 2~125 G-Rk; y=3180.32x—3423.28 0.9993 4~500
G-Re y=59.13x—176.14 0.999 5 4~500 G-Rs; y=425.43 x+258.74 0.999 1 2~125
G-Rd y=335.60 x+2 760.56 0.9993 2~250 G-Rs, y=285.76 x1202.06 0.999°5 2~125
G-Re y=280.65 x+509.05 0.999 8 2~250 20(S)-G-Rs; y=1571.33x+567.91 0.999 4 2~125
20(5)-G-Rf  y=1292.99x+2512.05  0.9997 4~500 20(R)-G-Rs; y=1958.83 x+951.37 0.999 7 2~125
20(R)-G-Rf  y=632.64 x+690.08 0.999 7 2~250 G-Rs, y=94.60 x—167.39 0.9999 5~250
20-glu-G-Rf  y=299.18 x+419.81 0.999 7 2~125 G-F4 y=81.32x+337.38 0.999'5 8~1000
20(5)-G-Rf,  y=637.56 x—276.43 0.999 5 1~125 NG-R, y=520.36 x+392.93 0.999 8 2~250
20(R)-G-Rf,  y=T724.14x+376.91 0.999 6 1~125 20(5)-NG-R, y=1818.13x+997.15 0.999 4 2~250
G-Rg; y=1035.64 x+8305.15  0.9994 4~500 20(R)-NG-R, y=952.42x—331.47 0.999 8 1~125
20(5)-G-Rg,  y=2039.26x+2515.69  0.9994 2~250 20(S)-PPT y=1956.60 x+516.22 0.999 6 2~125
20(R)-G-Rg;  y=2602.49x+5707.82  0.9996 2~250 20(R)-PPT y=1281.18 x1+49.04 0.999 6 2~125
20(5)-G-Rg;  y=804.76 x—70.89 0.999 6 2~250 PG-F; y=123572x+126.42 0.999 4 2~125
20(R)-G-Rg;  y=1567.88 x1+649.86 0.9993 1~125 PG-RT; y=840.43 x+243.53 0.999 6 1~125
G-Rgs y=6747x+191.81 0.999 4 §~2000 CS-IVa y=1167.69x+922.23 0.999 8 2~125
G-Rgs y=189.18 x1+442.68 0.999 4 4~500 G-Ro y=505.23 x4 081.85 0.9993 4~500
G-Rgy y=81.35x—319.02 0.999 4 2~500 G-Ro i y=1594.19 x1646.20 0.999 6 1~125
*3 BENTMHNBEAMBERERE. EREUREER (n=6)
Table 3 Intra- and inter-day precision, accuracy and recovery for 42 analytes (n = 6)
e Jit %%2[5?/ HW ‘ H1al ‘ IR
(ng'mL ) F5% £ RSD/% HER I RE/% K% RSD/%  EHAZ RE/% (x£5)/%
G-Ra, 5 5.37 4.93 7.63 5.88 92.631+5.46
25 4.04 8.39 6.66 1.82 95.76+0.77
125 2.28 5.43 3.47 1.27 87.97+1.08
G-Ra, 5 6.89 7.42 7.11 6.82 90.61+6.85
25 2.52 1.16 3.30 2.00 87.661+3.58
125 2.72 6.73 1.95 0.64 96.89+3.86
G-Rb,; 10 5.51 2.53 7.06 7.98 90.14£6.57
50 8.49 7.94 6.60 4.59 90.78+£2.20
250 1.58 -2.32 433 0.45 88.37+3.99
G-Rb, 10 5.83 8.29 6.84 7.45 93.47+5.10
50 1.88 2.16 8.40 3.85 87.22+7.80
250 1.61 5.24 3.29 1.10 96.0612.48
G-Rb; 5 3.35 —4.17 4.81 —-1.80 93.99+6.50
25 5.86 —0.60 7.70 2.81 91.69+5.11
125 6.54 -2.30 5.66 -7.32 97.85+7.15
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gx3
sy R El i e
(ng'mL ") 5% % RSD/% HEH% RE/% F5% % RSD/% RS RE/% (x*5)/%

G-Re 10 7.47 4.63 4.29 3.57 88.01+5.18
50 2.66 3.99 7.78 5.53 86.861-5.05

250 7.03 3.27 2.65 6.52 91.91+2.38

G-Rd 5 5.72 434 6.09 4.99 84.3247.03
25 0.83 1.70 2.05 8.16 93.76+8.43

125 3.88 1.19 2.45 7.93 83.4943.26

G-Re 5 3.29 8.42 426 6.72 91.66+4.84
25 3.57 -232 6.41 -4.78 96.76 +7.74

125 2.61 2.59 7.81 -3.48 87.974+5.69

20(S)-G-Rf 10 8.26 273 6.67 5.20 84.524+4.21
50 0.84 225 223 8.71 93.58+2.51

250 3.73 3.13 4.05 3.29 88.45+3.23

20(R)-G-Rf 5 478 6.62 5.26 5.82 84.0016.18
25 3.18 0.64 5.13 7.68 90.99+1.76

125 3.52 5.19 2.42 6.78 88.0943.44

20-glu-G-Rf 5 5.10 4.60 5.92 4.52 88.81+5.46
25 1.02 2.61 8.35 7.32 95.16%6.70

125 5.78 1.45 1.88 3.14 87.9242.29

20(S)-G-Rf, 5 3.30 8.24 253 6.62 89.4146.29
25 7.46 -0.66 429 -3.06 86.7511.80

125 241 2.83 3.61 1.23 88.5443.52

20(R)-G-Rf, 5 6.54 2.67 8.10 5.10 93.1946.00
25 0.82 221 217 8.53 90.78 +2.02

125 3.65 3.06 3.92 3.22 87.45+2.41

G-Rg; 10 3.36 8.41 438 6.76 85.334+5.35
50 7.61 -0.67 2.52 -3.13 89.6940.75

250 2.46 2.89 3.68 1.26 92.14+1.05

20(S)-G-Rg, 5 5.22 -8.20 6.60 -5.33 83.71+4.12
25 6.74 1.75 5.19 3.35 85.92+6.19

125 3.80 -1.28 7.26 -3.69 89.9241.63

20(R)-G-Rg, 5 7.33 5.35 5.54 3.74 92744571
25 5.30 2.12 0.78 7.86 95.3743.13

125 3.50 1.36 1.10 2.92 93.97+1.82

20(S)-G-Rg; 5 4.18 5.25 5.43 3.66 88.5316.76
25 522 2.08 0.76 3.71 93.77+1.34

125 3.43 1.27 1.07 2.86 87.01+3.84

20(R)-G-Rg; 5 3.31 1.43 427 5.31 89.4046.95
25 1.14 2.96 2.55 2.11 86.8016.50

125 3.20 3.73 3.28 1.26 91.494+4.27

G-Rgs 20 7.12 -3.61 6.47 -8.03 88.2614.87
100 6.61 1.71 5.09 3.28 90.671+4.20

500 5.12 -4.25 5.68 -5.22 91.64+7.98

G-Rgg 10 7.25 6.86 7.03 6.96 88.89+8.13
50 2.58 7.57 3.37 2.04 90.941+4.96

250 2.70 0.65 1.90 1.19 87.741+5.08
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K3
P Dﬁ%i/’&}jﬁl‘/ @4&%
(mgmL ) % E RSD/% HERIIE RE/% Fi% £ RSD/% HEWI I RE/% (x£5)/%

G-Rgo 10 3.88 7.27 6.27 7.91 87.38+4.23
50 1.31 -0.47 1.79 2.12 90.11£7.66

250 1.90 2.65 3.49 2.02 95.65+2.61

20(S)-G-Rh, 10 6.36 5.43 5.75 6.13 86.96+2.49
50 4.46 2.81 4.61 7.42 85.45+4.23

250 3.27 2.13 3.84 3.27 92.87+3.56

20(R)-G-Rh; 10 7.46 3.72 7.14 5.51 84.761+7.98
50 4.99 3.05 8.56 6.10 91.90+2.14

250 2.33 5.88 3.31 5.41 93.87+3.86

G-Rhy 20 8.33 2.13 5.06 3.81 85.861+6.37
100 4.30 -3.40 2.97 —6.41 90.38+5.01

500 7.07 —1.02 6.68 4.52 87.18+5.60

G-Rk; 10 4.74 5.99 6.81 3.81 91.62+5.83
50 1.73 3.81 3.56 9.95 88.671+8.23

250 3.12 2.73 3.84 7.77 94.31+1.85

G-Rk; 10 5.49 7.78 5.54 6.09 94.95+6.71
50 4.13 8.56 6.80 5.03 92.23+3.51

250 3.54 1.86 2.32 1.30 91.06+3.78

G-Rs; 5 3.96 2.71 6.39 8.07 89.39+5.66
25 1.34 —0.48 1.83 -2.16 90.63+4.54

125 1.94 5.40 3.57 2.06 86.64+3.78

G-Rs, 5 3.38 7.58 435 6.44 91.86+4.11
25 8.30 4.05 6.69 8.42 85.92+1.81

125 6.24 3.81 3.35 7.34 87.42+3.88

20(S)-G-Rs; 5 4.68 6.49 8.25 5.71 86.991+8.36
25 3.12 0.63 5.03 7.52 86.50+6.44

125 3.45 5.09 5.16 6.65 90.24%5.70

20(R)-G-Rs;3 5 2.45 7.85 5.08 8.35 88.831+4.20
25 3.76 1.10 7.76 4.76 86.771+6.31

125 6.89 0.69 2.47 1.94 89.95+7.69

G-Rsy 5 4.21 2.09 6.54 3.73 86.36+4.29
25 8.16 -3.34 291 —6.28 87.831+6.59

125 6.93 -0.98 4.96 4.43 88.52+3.30

G-F, 20 3.42 —4.26 491 -1.84 85.86+5.00
100 5.98 —-0.61 7.86 2.87 96.03+7.64

500 6.68 —2.35 5.78 —7.47 86.701+2.43

NG-R, 5 4.22 2.94 8.49 4.63 91.94+6.93
25 2.66 —4.13 6.54 —7.63 90.75+3.32

125 1.86 -3.51 5.79 =5.70 89.20+1.87

20(S)-NG-R, 5 2.50 8.01 5.18 8.52 91.87+5.88
25 3.83 1.12 7.92 4.836 84.46+1.98

125 1.03 1.98 2.52 0.71 93.62+2.36

20(R)-NG-R, 5 4.84 6.11 6.95 3.89 88.62+5.60
25 1.76 2.79 3.63 8.15 92.89+1.79

125 3.18 3.88 3.92 7.93 86.361+6.23
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T 5‘1%?&%/ HA H i) @4&%
(ng'mL™") ¥ 9% B RSD/% HEHHE RE/% % FE RSD/% HEHIIE RE/% (x*5)/%

20(S)-PPT 5 5.60 425 5.97 4.89 89.94+6.74
25 0.81 1.66 2.01 8.07 92.20+8.28
125 3.81 1.16 2.40 3.77 90.40+3.24
20(R)-PPT 5 4.14 2.88 5.68 4.54 91.02+7.02
25 2.60 —4.05 1.82 —7.48 88.29+3.25
125 1.41 -3.44 6.32 -5.59 94.01+1.92
PG-Fj, 5 5.06 451 5.80 433 88.54+7.52
25 1.03 2.56 3.18 2.15 86.65+6.56
125 2.67 1.43 1.85 3.08 85.95+3.42
PG-RT; 5 3.37 6.50 4.17 5.02 87.48+6.44
25 5.88 1.69 1.84 2.89 95.0242.87
125 2.70 2.10 3.94 3.64 93.03 +4.89
CS-IVa 5 3.22 3.26 4.18 6.65 89.48+4.74
25 3.49 -2.27 6.28 —4.68 94.82+7.59
125 451 2.54 1.65 -3.35 92.01+5.58
G-Ro 10 7.35 -0.12 6.86 -1.81 86.51+4.31
50 2.33 3.50 1.36 -8.27 94.58+2.48
250 1.95 -5.37 3.90 5.19 97.16+3.63
G-Ro Hfi5 5 3.44 2.75 4.94 5.13 91.20+4.98
25 6.00 7.76 426 7.03 92.89+2.93
125 5.64 0.26 8.10 371 86.62+6.58

FEEMANGE RS . K3 NIRBE ARG X I S
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WETACA A1 HEGEEERS. . K3 MRERRS
MIEIER (n=6), *NEMFAFREE, Bk
FERIIN, CSRIEHEIAAN Ay, tHEEE (BiZ=
Ai/A) . W 3.
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2. 5. 7 beEdh ik FE s AT il %% 6 to el , B
& . SRR AR
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FaE SR LR, & b KRB
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WK 2 fios, &> MRM I8 _E R A AR e
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A-MRM chromatograms of the 42 ginseng triterpenoid mixted reference standards

B-MRM chromatograms of basolateral side sample on the

absorption and transport of butanol fraction of red ginseng water extract in Caco-2 cell monolayer C-MRM chromatograms of apical side sample on

the absorption and transport of butanol fraction of red ginseng water extract in Caco-2 cell monolayer D-MRM chromatograms of butanol fraction of

red ginseng water extract

& 2
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Fig. 2 Typical MRM chromatograms for Ginseng Radix et Rhizoma Rubra extracts before and after membrane crossing and

42 representative triterpenes of Ginseng Radix et Rhizoma Rubra extracts
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T4 OSERT 2 PASZHEEBHE Caco-2 S RER ML ITMINARI Popp B (x£5,n=3)

Table 4 P,,, Values of transport and efflux of 42 triterpenes in Ginseng Radix et Rhizoma Rubra extract by Caco-2 cell

monolayer model (x£s,n=3)

o _ . Pooapnl/ e ) o Pooars/
}\%%:Whﬁ PappAPHBL/ (cm's 1) Papp BLAAP/ (cm's 1) PppAP BL }\%%:’T]ﬁ PappAPHBL/ (Cm'S 1) Papp BLHAP/ (cm's 1) ppAP—BL
appBL—AP appBL—AP
G-Ra (1.01£0.15) X107 (0.98£0.12) X107 0.97 20(9)-G-Rh;  (1.65£0.19) X10° (1.92£0.23) X10°® 117
G-Ra, (1.06£0.13) X107 (0.90£0.08) X107 0.85 20(R)-G-Rh;  (2.03£029) X10° (2.40£0.34) X10°° 1.18
G-Rb, (2062032 X107 (1.81£0.19) X107 0.88 G-Rh, (5.1840.54) X10° (4.48£047) X107 0.87
G-Rb, (2701034 X107 (2.544024) X107 0.94 G-Rk, (4.031026) X107 (3.71£0.15) X107 0.92
G-Rb; (2.5340.12) X107 (2.68£0.13) X107 1.06 G-Rk; (5.6810.60) X10° (534£0.57) X107 0.94
G-Re Q2431011 X107 (2.11£0.29) X107 0.87 G-Rs, (2.6310.17) X107 (236£0.16) X107 0.90
G-Rd (3412053 X107 (2.86£0.29) X107 0.84 G-Rs, (2.594045) X107 (231£0.42) X107 0.89
G-Re (4.163044) X107 (5.1940.58) X107 1.25 20(5)-G-Rs;  (2.98+0.25) X107 (2.79£0.21) X107 0.94
209)-G-Rf (478039 X107 (6.14£0.52) X107 1.29 20(R)-G-Rs;  (240£0.14) X107 (2.83£0.13) X107 118
20(R)-G-Rf  (436+0.71) X107 (5.84£0.69) X107 134 G-Rs, (1.16£0.10) X107 (1.284+0.09) X107 110
20-glu-G-Rf  (4.4840.34) X107 (475£0.75) X107 1.06 G-F, (6.031047) X107 (5.61£0.63) X107 0.93
20()-G-Rf, (4.9440.65) X107 (6.72+£048) X107 136 NG-R, (3.8810.14) X107 (527£047) X107 1.36
20(R)-G-Rf, (531£029)X107  (7.60£0.53) X107 143 208)-NG-R,  (5.10£041) X107 (6.45£0.54) X107 1.26
G-Rg (5224032 X107 (7.12£0.87) X107 136 20(R)-NG-R,  (5.06£034) X107 (5.78£0.46) X107 1.14
20()-G-Rg, (4231029 X107 (5.11£031) X107 121 20(S)-PPT (8.04£0.69) X10° (9.8140.52) X10® 1.22
20(R)-G-Rg, (6.11£083) X107 (7.43£0.75) X107 122 20(R)-PPT (9.10£0.43) X107 (1.0620.05) X107 .17
20(5)-G-Rg;  (4.08+£027) X107 (3.63+0.16) X107 0.89 PG-F,, (4.124025) X107 (7.09£0.49) X107 1.72
20(R)-G-Rg; (1.35£0.11) X107 (1.6620.08) X107 123 PG-RT; (1.1620.18) X107 (1.4940.23) X107 1.28
G-Rg; (3841020 X107 (44240.18) X107 1.15 CS-IVa (3.574020) X107 (3.09£0.48) X107 0.87
G-Rgg (5284035 X107 (470£041) X107 0.89 G-Ro (3.17£041) X107 (2.6240.35) X107 0.83
G-Rgy (434£0.12) X107 (4.88£0.13) X107 1.13 G-Ro HIlE  (275£0.19) X107 (2.12£0.17) X107 0.77
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