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[ Abstract | Objective; To compare the difference of in situ small intestinal absorption in rats of
notoginsenoside R,, ginsenoside Rg, and ginsenoside Rb, in original powder, ultra-fine powder and cell wall-
broken powder of Notoginseng Radix et Rhizoma. Method: In situ perfusion method in rats was adopted, the
concentration of notoginsenoside R,, ginsenoside Rg,, ginsenoside Rb, and phenol sulfonphthalein in intestinal
circulating perfusate were determined simultaneously by HPLC, which is used to study on the absorption of
notoginsenoside R,, ginsenoside Rg,and ginsenoside Rb, from Notoginseng Radix et Rhizoma samples in the small
intestine of rats. Result: The absorption rate constants (K,) of notoginsenoside R, in the original powder, ultra-
fine powder and cell wall-broken powder were 0. 049 80, 0.037 37, 0.034 60 h™', K, of ginsenoside Rg, were
0.044 83, 0.032 48, 0.036 50 h™', K, of ginsenoside Rb, were 0.078 40, 0.095 48, 0.084 78 h ',
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respectively. The absorption percentages ( P) of notoginsenoside R, were 9.543% , 7.662% , 5.858% , those of
ginsenoside Rg, were 8.602% , 7.154% , 6.667% , those of ginsenoside Rb, were 14.60% , 17.86% and
15.64% , respectively. Conclusion: There are differences in the absorption amount and rate of notoginsenoside

R

absorption of ultra-fine powder and cell wall-broken powder has no significant superiority by comparing with the

ginsenoside Rg, and ginsenoside Rb, in three kinds of Notoginseng Radix et Rhizoma powder, but the

1

original powder, selection of original powder as raw material is better.
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Notoginseng Radix et Rhizoma powder; notoginsenoside R, ; ginsenoside Rg,; ginsenoside
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Co-A B35 AE (4.6 mm x 250 mm,5 wm), i 3h H
5 mmol- L™ B2 A — 1 (pH 5.0) (A)-Z i (B) B
FEVERR (0 ~10 min,18% B ;10 ~20 min,18% ~24%
B;20 ~53 min,24% ~31% B;53 ~62 min,31% B),
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Fig. 1 HPLC chromatograms of blank intestinal circulation

perfusate ( A) ,simulated intestinal perfusate(B) and actual intestinal

circulation perfusate( C)
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F1 ERBSSENENEBRESHETERR
Table 1 Precision and accuracy test for determination of index ingredients
w0 e fw /% oy TRKE 0 e HiH /%
/mg-L7h /A /% Hpg(n=6) HIE(n=3) /mgeL=h /A% g (a=6) HEl(n=3)
[LEAN 3.625 1 103.2 2.2 2.1 AZBAF Rg,  37.52 1 102.7 2.0 1.6
2 100.5 0.4 2 100.3 0.7
3 97.5 3.6 3 98.1 3.0
15.710 1 99.4 1.4 2.1 162. 60 1 99.4 1.4 1.3
2 101.0 0.7 2 100.8 0.9
3 96.2 1.6 3 97.0 1.7
29.000 1 97.9 0.4 1.9 300.20 1 98.0 0.6 1.2
2 100.2 1.6 2 100.0 1.3
3 95.9 2.3 3 96.6 1.8
=LEI R, 6.373 1 99.2 5.3 0.7 ANZBAT Rb, 16.11 1 102.9 5.0 2.0
2 100.9 2.1 2 99.0 1.5
3 99.3 4.9 3 97.2 5.0
27.620 1 100.4 1.3 1.2 69.80 1 100.8 2.6 2.5
2 100.4 1.1 2 103.0 1.0
3 97.8 1.0 3 94.7 2.0
50.980 1 99.6 0.7 0.8 128.90 1 99.6 1.0 2.4
2 99.3 1.1 2 104.2 2.0
3 97.4 1.0 3 95.3 1.8
F2  KREMR/NGRBEIEN L ES E
Table 2 Data-handling method of ir situ small intestinal absorption in rats
t/h C/mg-L~" Cpgp/mg-L7" V/mL X/ g InX
i 46 i Cy Crsp 10 Vo =50 - -
0 C, Crogp »1 Vi =(Cpspso Vo)/Crsp s, X, =C,V, InX,
0.5 c, Crsp »2 Vy=[(V, =1)Cpsp,y +Cpspro X1]1/Cpsp »s X,=C,V, +C, x1 InX,
1.0 C, Crsp »3 Vi=[(V, =1)Cpspyy +Cpsprg X1]1/Cpgp s X;=CV;+C, x1+C, x1 InX;
1.5 C, Crogp »a Vi=[ (V3 =1)Cpsprs +Cpspro X11/Cpsp »4 X,=C,V,+C, x1+C, x1 +Cy x1 InX,
2.0 Cs Corsp » s Vs =[(Vy =1)Cpspry +Cpspro X1]1/Cpsp s X;=CsVs+C, x1+Cy x1+Cy x1+C, x1 InX,

15 C g AT FM I BB R, Cpgp h Y 41 I Bk VR JE

RI IM=LHRPEFERSREERERHEIFTTE

VIR X S 2 A

Table 3 Calibration curves of absorption rate constants of saponins in three kinds of Notoginseng Radix et Rhizoma samples

o o T =k2#HR, AZBH Rg, AZ 2 AF Rb,
JRAB A Y= -5.890 x10 "2X +7.586 Y= -3.940 x 10 "2X +8.791 Y= -8.010x10"2X +8.638
BT Y=-3.420x10 2X +7.519 Y= -2.740 x 102X +8.784 Y=-1.083 x10"'X +8.562
10 BE 43 Y= -3.420 x10 "2X +7.344 Y= -3.500 x10 %X +8.393 Y=-1.072 x10 "' X +8. 147
3 itig W, SR A B /N i W WL B8 K 43 7 445 5 0 80 41 R

=LRH R ,AZEH Rg, MAZSREHE Rb, 1
A Ve AR E , K I PR B o ARl RO 5 i A
Hh, I 3 R MR WA BRI A 2, e A R A R AR R 5
W 0 A A 24 ) o A, Ol TR O Ml X K 2 Y

WY, PR AT AR IE o O 1 i i 24 W A i T8 I

M e, RHEERRERE RS, SR A
5.0 mL-min ™" % 3 3 4 10 min J5 i 09 3

WA RFE S . MR AR e — 2R L]
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4 3H=ZELHRPETERIHBRBEREH (x+5,n=6)
Table 4 Absorption rate constants of saponins in three kinds of Notoginseng Radix et Rhizoma samples(x +s,n =6) h!
B =LRHR, ANZ B Rg, ANZ AT Rb,
JE A Ky 0.049 80 =0.010 70 0. 044 83 +0. 006 13 0. 078 40 0. 006 20
Ok 0.037 37 0. 007 16> 0.032 48 +0. 005 607’ 0.095 48 +0.013 22%
TR EE by 0.034 60 +0. 003 83% 0. 036 50 =0. 006 75 0.084 78 +0.016 98

H. 5= EEEBEYP<0.05,2P<0.01(F5H).

RS IM=EHRPFEHLERIHBREE(x25,n=6)

Table 5 Absorption percentages of saponins in three kinds of

Notoginseng Radix et Rhizoma samples(x +s,n =6) %
=bkeh =LEWR AZ B AT R, AZ B AT Rb,
JEAS 3 9.543 +1.776 8.602 £1.366  14.600 = 1.499
MWK 7.662 £1.460"0  7.154 £1.035  17.860 +2.386"

% BE 5y 5.858 £0.799%  6.667 +1.394  15.640 +3.534

1 18 (1 055 Bl A 0, il RN IR T B B Sl Y 3R 2
2.0 mL-min™",FH I, ¥R #E N 2.0 mL- min ™' 3
FE AR I, DAOR R0 2 45 S (0 v Sk

SCHHRGGE =L 21T R, AS 21T Rg, MIAS R
11 Rb, 75K BNz 9 45 A I Be #AT We i, we e AL+l
W T B Eh B T B R A A A e HL R 2
Wy W WA R R R B S 2 W vk R OG, PRI X 3
Fofr = LA S AR T 3 R R SIS A Y B R U
18— 3 iR T =Lt 2H R, ASE
1 Rg, fMIAZEH Rb, 1Y 5 & ¥k & 43 25 32,200,
85 mg-L ™',

= ROk B Ok R RE R 4 A 7 TR
XS AE— E R BE b 5 e O R Ak 2 140 1Y) e
KAE . BRI AL RSy AT e 5 B R
RS AR EAE T X o A e, 803 b =LA
dn H 3 R IS A3 A R BRI 18 W WSO A TR 25
o ARG REY I M=tHhh=L2HR,,
ANZ BAF Rg, MAS B Rb, 78 K BN 9T I
FT S R A 22 5, H =L Ok (Bl BE A Y ¢
WO LI A — 2 T =L R aF . 5 IR A,
= O RV RE Ry A 7 T A, A A
fe, T AE R B/ i B W SO 0 O A TG s OB 3, i DA
BRI P I LA = L R A, A S5 S X AN [

.14 .

=R T R BN B W R M Y — SR AR S, R
=R Y ok O e 4 R FR L B RO = B e
LT R ALK . (EARSL IS R X 3 Bl =LA S
rh R 2R R A R BRI W 2 S 7 A 0 D DR A
ARV, HAR B A R T i — P iR 5E i .
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