- 7138 - F8 B 2021F 128 #5238 $238  Chinese Traditional and Herbal Drugs 2021 December Vol. 52 No. 23

ET “BRET” HERFRIEXRSGERZAFRENSELEZ WIS

EokME, T A, 4 R, R, Hwmi, RIFT
ILPAFREEZG R AR ZGHI7 20 E S A seie =, L/ ME 330004

. BW ETHAREMAN, PLEIR Puerariae Lobatae Radix B SERHENR, 25525 5 2 WA 28 e 70 0k B MR 22V AR B2 I
BIEMERETER, BRI ERR P 2T & S RAEE T “ Va7, a3k EEGSAR T 3 s A E I 3R AR R
. REHTTMGRARY, Bt NLEZ 5, RASFEEREIRTTR T EE S pH 7.4 BERR S 820 ilh 2 pli oy 35 R 5
TRBVA MR ARAL; R FTE VR B ) [ e A TR 2 S B A e B R e W B AR B R RIS R . 53R sSEIRai R, A
[F 8 e AESTEE REAFELHIN 3-FEERE. ROEIG. REEMBRARE W SR RE RS SEE A —
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Effect of isoflavones from Puerariae Lobatae Radix on solubility and
permeability of puerarin based on “self-consistent regulation”

GUAN Yong-mei, WAN Xin-hao, ZOU Bin, WU Wen-ting, CHEN Li-hua, ZHU Wei-feng
Key Laboratory of Modern Chinese Medicine Preparations, Ministry of Education, Jiangxi University of Chinese Medicine,
Nanchang 330004, China

Abstract: Objective Based on the integrality of traditional Chinese medicine, took Gegen (Puerariae Lobatae Radix) itself as a
whole, the effects of isoflavones from Puerariae Lobatae Radix on the solubility and permeability of puerarin were investigated to
discuss “self-consistency” of the compounds within single Chinese medicine. Methods Three high content components in pueraria
flavonoid group, including 3'’-hydroxypuerarin, daidzein and genistin, were selected to design an artificial multi-component
environment. The method of equilibrium solubility was employed to measure the solubility of puerarin in pH 7.4 phosphate buffer. The
effects of the pueraria isoflavone on the permeability of puerarin were investigated by means of single-pass intestinal perfusion
technique. Results The results showed that the solubility and permeability of puerarin were affected by different composition
backgrounds, different composition combinations and different proportions of 3'-hydroxypuerarin, daidzein, daidzein and genistein.
The solubility of two-component and three-component backgrounds was studied by a progressive formula. The results showed that the
solubility and permeability of puerarin both had the characteristics of “superposition” and “saturation”. Solubility: Taking the

components of pueraria as a whole, the solubility of pueraria was increased by 42.60% by different flavonoids in the aqueous solution
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system. The increase rate was 18.62% in pH 7.4 buffer liquid system. Permeability: The intestinal permeability of puerarin had a

“superposition effect”. The intestinal permeability coefficients Papp, Ka and Fa of puerarin were increased by 220%, 236% and 213%

respectively by isoflavones 3’-hydroxypuerarin, genitin and daidzein taking the root itself as the whole. That is, the intestinal

permeability of puerarin was increased by about 220%. Conclusion The above studies indicated that the isoflavones from pueraria

may have a “superposition effect” in the human body, and pueraria is partially “self-consistent” in the multi-component environment

of pueraria itself, thus improving the bioavailability of pueraria.

Key words: isoflavones from Puerariae Lobatae Radix; solubility; pemeability; superposed effect; self-consistent regulation; self-

consistency; puerarin; daidzein; genistein; in-situ single pass intestinal perfusion
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SEFEVEL; AR 1.0 mL/min; A&7 K 250 nm;
FEIR 30 C; HEFEE 10 ul.

2,13 JjiktEEE SEUEST T IR R AR
ek, BEMERRRE, AN RS
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Fig. 1 Specificity chromatogram of solubility experiment

100.30%- 98.67%, HIFFEME .

2.1.4 [ 5E LLAF] T B B0 o B AR 2 VA AR P 1 s
B 3R IR R A E R R 15.08%, R
HL BRI 2%, KEH 04 5B R 3%09,
R PR AR R RS &, I\ _FIREC LR 325
ERRERL JoRAE FER RS H TR, B 10
mL BFERE T CPAT 340, BIInNIE R pH 7.4 2%
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F1 pH74ZHRPMARELHIEAFR D EXHERFEMENENE (X£s,n=3)
Table 1 Effect of adding proportion of each single component to pH 7.4 buffer on solubility of puerarin (X + s, n=23)

DM A 4 L A1 IR (pgmL™) B L/ %
1 R 7708.124£133.918 0
2 EIRE+15.08% 3-REERE 8 561.069 +86.253" 11.06%1.12
3 FREK 2% BT 8 241.522+364.953" 6.92+4.73
4 EIRE+3%KEH T 7 862.692£99.304 2.13+1.42
5 EIRE+18.24% K EFF 8276.517+95.955" 5.08+2.80

HEMRFRMALLE: "P<0.05 "P<0.01, FMILL=IIAA R PGSR 2> 5 BRI i — BRI UG IR ) B IR R R IRV R L, R

*P<0.05 *P<0.01 vs puerarin group, influence ratio = (solubility of puerarin after adding different proportions of monomer components — original

solubility of puerarin)/original solubility of puerarin, same as below tables

BT R E o e, 3047 %5 B IR B L 45
SIS KRR R ERNE &, 2 HIImAELE
BN 2% 5% 10%-+ 20%- 30%[F) 3"-FIEE R KR
Bh Qe JFR K G H TR, SRR AR
FIRRHE R, AN LRELLE 3- 2L EAR R R
PRI FR SR G ok, B 10mL B2 RE
OCHET 340, aalinNEE pH 7.4 L2, F
REE TEERIRS ST, BERFE (3711 CHg:
P 24 h, @EEEC, W EER MBREEREIK
B JEid 0.45 pm JEME, 34T HPLC 43#7.

7E pH 7.4 I Z2 iy, B8 53 N & 3By
FRBRELLG] (2% 5% 10%-. 15%. 20%-. 30%)

TN JEX B VA L e . Wi as ORI, Bl
E 3FRAEBR BN E LGN, BARRBRE
B, AalEE T 0.16%. 2.57%. 5.36%.
11.07%- 11.52%801 12.22%, W 2 i,

B 5 YR AT B B2 LU 3 N, B AR 2= IV iR
FE L B UG I E s, BRI iR
6.92%- 8.34%- 11.73%- 11.24%. 11.71%- 17.82%,
WK 3 Fiow.

ALK S o, B I 7 e &
2.13%. —2.06%. —3.51%. —29.79%. —34.21%#
—24.80%, EILH TG BT, G
9 20%0F, EHIRFIEMERE RS, WE 4 R,

R2 pH74ZHRPAEEELLS I-RESRENENRFHRENTM (XLs,n=3)
Table 2 Effect of gradient ratio 3’-hydroxypuerarin on the solubility of puerarin in pH 7.4 buffer (X £ s, n =3)

KIS B4y EE A

R /(ugmL™) SN L /%

1 BER

2 BRE 2% 3- I EIREK
3 BERE 5% 3- I EIRER
4 BIRE+H10% 3-FHILERE
5 BIRE+H15% 3-HILBRE
6 BIRE+20% 3-FHILERE
7 BHIREA30% 3-BREERER

7708.124+133.918 0

7 720.527 +322.601 0.16t4.18
7 906.250+228.129 2.57£2.96
8 120.944+262.763" 5.36+3.41
8 561.069 +86.253" 11.07x1.12
8 596.054+129.919™ 11.52+1.69
8 649.982+162.101™ 12.22£2.10

&3 pH74 BMEHAEEELLHIRRAENERFZBBENZI (X£s,n=3)
Table 3 Effect of genistin with gradient ratio in pH 7.4 buffer on solubility of puerarin (Xt s, n=3)

DM A DZdadiil AR/ (ugmL ™) MLk /%
1 HRE 7708.124+133.918 0
2 FRER 2% R 8 241.522+364.953 6.92+4.73
3 ERE 5% R RART 8350.971 +135.980 8.34+1.76
4 HRZE+F10%JRA T 8 612.430+£74.719" 11.73+0.97
5 HRE A+ 15%eRA T 8 574.609+427.251* 11.24+5.54
6 HRZE+20% BT 8 610.605 +304.560" 11.71£3.95
7 HRZE+H30% BT 9 081.423 +302.234"™ 17.824+3.92
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*x4 pHTAWEANRPAEEELLHIREELMERZEHENTI (X£s,n=3)
Table 4 Effect of gradient ratio daidzein on solubility of puerarin in pH 7.4 buffer (X £ s, n =3)
DM A %adadii IR (ngmL™) AR
1 R 7708.124£133.918 0
2 ERE 2% KEH T 7 872.692 £ 109.304 2.13+1.42
3 EIRE+5%KEH T 7549.418+£192.193 —2.06+2.49
4 BIRE+10%KEHT 7 437.370£116.000 -3.51%£1.50
5 BIRE+15%KEHT 5412.183 1£40.424™ —29.794+0.52
6 BIRE+20% KEH T 5070.902+148.397" —34.21+1.93
7 HWRER+30%KEH T 5796.391+289.693" —24.80+3.76

FIRBRRE, BB G L, EAR R
VAR e 5 B o B AR IR FE /3 3N T 1.95%
1.88%- 3.17%- 5.13%. 6.08%-. 4.72%, W% 5.

PLSZEG A % i N BRI B AR AR (%), SEE&
SR B RIEMEEE IR (1), KA Excel 2010

XH& 2~4 BT 170 2 IREK 1 7o 3 RE T A AR
BWE. GIREW, 7 pH 7.4 iRk RH, 1%
BRIE, SBHTHIN 3R W ARER . SRR KT
TR EH I LLBIG, SRR SR
BRI AR, BRI 6.

#*5 pH74BNBERPARBEXTHLEGHINEREZABRENTIE (X£s,n=3)
Table 5 Effect of PUR solubility by adding gradient DI proportion in pH 7.4 buffer system (X £ s, n =3)

S B4 LA TR /(ugrmL ™) Som Lk /%
1 HIRER 7708.124£133.918 0
2 BWRE2%KEH 7 858.179 £ 134.498 1.95+1.74
3 BRE+S5%KET 7 853.008 +67.326 1.88+0.87
4 BRE+H10%KET 7952.837+£295.177 3.17+3.83
5 BREFH15%KET 8 103.358 +182.631 5.13+2.37
6 BREA20%KE T 8 176.517+215.955" 6.0812.80
7 BREA30%KET 8 071.887+159.306 4.724+2.07
#6 pH74ZHRHARPERZBHERLBBLIEHIE
Table 6 Fitting equation of test data of puerarin solubility in pH7.4 buffer system
2N % A TR R?
IREERE y=-1.647 1 x2+87.393 x+7 518.8 0.970 6
PRI y=0.148 8 x*—6.862 7 x2+107.03 x+8 027.8 0.9830
KEHIL y=0.771 5 x*—30.976 x*+176.3 x+7 573.1 0.9382
KEH y=-0.082 7 x3+3.207 6 x*—15.138 x+7 869.6 0.9929

2.1.6 ZEHTHAEXNERBBMEERIEN SHE L
BRJTEDOL, AR B AR LB IR B NN R, 3R
REL S B R 15.08%, JeRIARTL & EHRE
2%, KNEHIGA G ERER 3%. HERIERE
JERHE R, A _FRECELR 3R IE MR R Rl e
BT R K E R, R “2.1.47 TiHER 77
VEBHTAE pH 7.4 SRR VAR 52,

DA AR B IR 20 7 45 oy L o B, 5% 2
FhEk 3 Rl S ERRAE G SRR BRENAE
o WEFCRIN, HEIBF AN 15.08% 3'-F2 3 5 Hi 2 Al

2% PRI G, BIREBEMBERSE T 13.0%; [FH
B 15.08% 3B H R R M 3% KRG Hu/E, Wik
RIRMRIEIRT T 8.7%: RN NN 2%4eRl ARF A 3%
RG22 MG, SRR EERS T 16.79%.
AL, 24 3 RhEir (15.08% 3-FR3EER K. 3%k
GG 2%YeRRT) FIR 5 ERRAEAAN, SR
RIRRE IR T 18.60%, W3R 7.
2.2 BARYCSERe
221 HTRIECH

(1) B ZNT IR i A5 ) e R B R B AR
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®7 pHTAZRRPMATRELEHZMRES EXHERFZAMENEIE (X£s,n=3)
Table 7 Effect of adding proportions of various components to the pH 7.4 buffer on the solubility of puerarin (X £ s, n=3)

DM A 4 L A1 IR /(ngmL ™) AR/ %
1 BRE 7708.120+133.920 0
2 B E +15.08% 3-FRIEE R E 2% 4 RR T 8 709.880+88.570™ 13.00+1.22
3 B +15.08% 3-REERE +3%K G H T 8 378.780+364.950" 8.70+5.65
4 FREK 3% KT H G+ 2% SRl R 9002.300£69.210** 16.79+1.33
5 BHIRFE+15.08% 3-F BN E +3% KT HIGH2%I kIR H 9143.4801£135.640"  18.6212.54

FOOT RS 10.15 mg, EREFEANTRBEFEEE 10
mL, 735 EWRE N 1.015 mg/mL X} I 5 i 2

(2) BRI 26 2 & . BB AR R k)
24 302.89 mg, FEEIRE, HIEEHEAME, FH K-
R EAZE 100 mL =), #25], EEREIREN
3.028 9 mg/mL 1) J5 b} 24 il £ o [ R 5 K 2
76 1.013 mg/mL. 4RI AF 1.063 mg/mL. 3-2HE
R & 1.060 mg/mL ¥ JFUR 24 it £

(3) Kreb-Ringer’s & 7K (fiifx K-R ) HIH
#%: FREUNaCl7.8 g, KC10.35g, NaHCO; 1.37 g,
NaH,PO40.32 g, MgCl,0.02 g, CaCl,0.37¢g, %]
1.4 g, MABEAKERZ 1L, B, &,
K-R ¥ pH 16N 7.4.

(4) = A BERBOECH]: B KR BOE &, B
A 16 h (AN2E7K) 1 SD KB, 10%7K & S AW
R, FARBIEMEHIT 3~4 cm /N, FEE Bl
T 1em &FFGR/INC o B R B 521 i B, BUBERZ)
10em, THmPI/NA, FHEEIL, FEREBHB/NLIK
I RUAT fEIRE S AN A, . PSS TR (37.0+
0.5) CHyA: 3 3h /K AR ALK I 18 N B3 b e i
FHEAE A KHES . B AR IKIRIER
ob A e MR I A L R AR B, IR e i AN AR
AR DAERE, T2AMT AR ORFR AR . K5
B H — 5 R SR P 1 2 I E R [ TRAA R (37.0+
0.5) ‘CJ ¥, KAEFRREME 0.2 mL/min, TP
17 30 min J&, 3 C AL CAN R R HI2EE & 2
W /INREATHERL, AR 0.2 mL/min, 7EH M
S 5 — SRR B /NSRRI, RIS .

(5) B ARERMBAE%: OBRRERBL
il 2% KGR ECES R R R 2% %W 1 mL, A K-R
TR EARE 100 mL, HRFEREN 30.289
pg/mL IR . @BRE +3- R ER KR
[ & RGOS IR R R 2 R E B, %R
BEEEELG (2% 5% 10%- 20%-. 30%) fOA 3-§%

BERERRFERZM@EAK, H KR BmBEHFESER
100mL, BI15. @RNEGIER R+ KT H TR
W BAR R+ YU RERL -

222 EIEFAE [F “2.1.27 Ti.

223 JiiRtEEE SLINEST T MR EAR R
SENETE, TREMAREN, FTahERRS
BRI A 2N BRI E T, 4R,
Kl 2 AT TARMEVO IS, SiREBWERRAE
6.34~203.00 pg/mL ZMER R BRI K% L4
REWPEREHN. HOEEERL (HA. HIE
FE B RSD H 7054 0.34%F11 0.29%); FE M.
FOE IR ERUE s IR RIn g LR, BiRER
[N N (191 7 5 = ol A S N I % 7l )
93.97%- 90.92%- 89.06%, JFFEHE

A
HHRE
B
c HHRE
0 2 4 6 8 10

t/min
A-ZFAGEERE B-EIRRHERK  C-2F BRI &R
FOT R

A-blank intestinal perfusate B-puerarin intestinal perfusate C-

blank intestinal perfusate plus puerarin reference substance

B2 PR EREMEIEE
Fig. 2 Specific chromatogram of intestinal absorption

experiment

224 KRIEERBZERRESE AU REHA
B AT FR ISR A Y, WS IR T AR
Wi 2 52 i B . BUAEE 16 h (AN45K) 1) SD KR,
JREWREE 10%K 6 JBEE BRI (3.4 mL/kg), ¥
PRI IR, DOa B HAERNEE, 3%
B2 10 em, TRV OEESEL, TSI E
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ANCNTHCT, RURT R Gt AN 4G . T 37 °C
(12 3R ER KR i S e, fEF A RORE
HERKHEZ . SRS KT 5 DR REI L2800
ARERTENE, T AAMT AR BRI . S0 Y
—EREIREN S AR (TR 37 °C)
s BAARUR R E 0.2 mL/min, Fi°F# 30 min J5,
E AL F 20 5T & 2R 2 2 R R N T
WEWL, HFURE 0.2 mL/min, 7 DAL S — B0
JR B )N R CRERE 15 min [F] i 3G e N — A
B 2 I REGUR N IAS SR INID , FRE L E, tHE
FENFAEE 257 2. 20 9 M B3R 245 ¥ 45 W
0.5 mL, & TCOHBEERN/NEEHS, FEfE,
REGWEE . L fa, W mBIKE, ANOH
JECRE G A . BUZRERR 1 mL T 1.5 mL B0,
B0 10 min (12000 r/min), B WA 0.22 um %
FLUEME e, LIS, %R “2.1.27 TR
ZAFATRII, ICSR B AR AR A, T A ]
B BORE R P AR R S =
2.2.5 HdEoT  SRAEERX M RER RN
HIARRREATROE, IR R MIBIE R (Papp)-
R CE R (KD R (R 01,

Vin=min/pin

Vout= mout/pout

Papp==0In(VoutCout/ VinCin)/27rL

Ka=(1—VouCou/ VinCin) O/mr2L

Fa=1—VoutCout/ VinCin
min A1 mous 53 59149 0 0 HE Y 1 RERLVR K0 B (@) pin AT ot 23
BRI B ORI (@/mL), Via B Vou 53 514
B (HER AR AR AL (mL)s L R - 43 5 MER
B RE (em) FIRARTHI A2 (em); Q NIl R
PR E (0.2 mL/min); Cin A1 Cou 235 ATEFT AU SR
FIEMR R ERE (gml)
2.2.6 HUESGTE KH SPSS 21.0 F45%5-2H a1 %
PEEAT BN R T Z 8T (ANOVA), 455X +s %
N, 2 P<0.05 I HE A REMEER, P<0.01 B
A A AW REEER.
2.2.7 A EGAR SRR RS 0 B AR RIS I I (5
FRRKGHE MBS SN KRG G, AR
g2, DL 2R 4H o b 25 Ay Ll Ag D R
H LR R REFLR A 43 N 15.08% 3'-F2FL B AR
o 2% BRI AT 3% K H e BAR R B E M
Ak, BRI bR B S RISCRFIEAR C 1
KEEFFIETEAS, BUFE Papps Kav Far WK 8 PR, W
TR, 3-FRIEBERE MRS T EHRENR Pape
Kav Fa BEARK 1.23,0 127, 1.23 1. R0, 4k}
KRERT BR[N] Popp FATCT M, FFEK T B ER
() Fo A Ko $2m 7 1,10 f% . T 3% K S o0 5
MRER ) Papps Fo ZEARTCFM, 2R T Ka 1.21 i,

®8 MARELLGIBERS EXNEREFRE (RXSH) HFE (X£s,n=5)

Table 8 Effect of adding proportion of each single component on intestinal absorption (absorption parameter) of puerarin

(X£s,n=5)
DX has) R4y Al Papp/(X 1075 cm-s™") Ka/(X 1074571 Fu/%

1 HRE 1.266+0.281 1.73940.430 3.27+0.79

2 HIRE+15.08% 3-FHERE 1.606+£0.748 2.143£1.093 4.034+2.02

3 ERE 2% YRR 1.21040.609 1.905+0.937 279+ 1.41

4 BRE3%KEI I 1.373+0.170 2.098+0.244 3.3440.17

2.2.8  A[EJEAE LU AR B A X B AR RIS IE T (1 R
M HEA Sy NS EE R LA RG] (2%.
5% 10%- 15%- 20%- 30%) HINJG A B £5iE
PERIRZNT . B 045 BRI, 2% 3-8 38 B AR e b
KT EEN Far X Papp M Ky FEATCRN, (HEEE
3FRIEERBIALLBIIEIN, BAREDN Papps Ka
A F, EPUEETE IS, SN 5% 10%-
20%F1 30%H] s Papp 7379 0 B AR 26 AR 1,121,134
1.64. 1.69 %, Ko AJERH 1.17. 1.44, 1.75. 1.71
%, F. U4 1.00. 1.20. 1.28. 1.48 i, Wk 9 fr

o A, N 20%[) 3-BREEIRE G ER KN
Py BEWEIN (P<0.05) H K, IEZFH N (P<
0.01); 30% 3-FRIEEMAMEEZENIN T HRER
Pap (P<0.01) 1K, (P<0.05). HIANKEFIC
IELHIR 2% 5%~ 10%- 20%- 30%HT, Papypy 7351
LN AR 1.08. 1.190 1.29. 1.27. 1.62 1%, K,
SRR R RN 1200 1.31. 1.41. 1.34. 1.77
%, Faor BREEREN Fa 9 1.024 1.01. 1.07. 1.03.
1.24 %, 5 10 Prox, Hd 30% K S H ok e #
PmE T EREN Py M K, (P<0.01), BERET
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Fo (P<<0.05). M3abhE BN TR RS, Papp
SRR BEREBARN 0.96. 1.14. 1.26. 1.27. 1.30
%, Ka il AR R AR 114 134, 1.35. 1.49,
1.40 f%, Fa oyl @K1 0.85. 1.01. 1.13. 1.07.
1.17 £, W& 11,

229 ZWMSHERBERFZZEENEE ISR
TR ZH 53 % s e R R, AR R AR R R
YR 2 5 K 3 s EEBIRD 15.08% 3-F2 5L 5
R +2%%R AT . 15.08% 3-BREERE+3%K
FAF TG 3% KRG H TC+H2% 4R AR AT 15.08% 3'-§%

RO TEMELLE 3-ZEBREMERIZBMY (RESH) BFMW (XLs,n=5)

Table 9 Effect of gradient ratio 3'-hydroxypuerarin on intestinal absorption (absorption parameters) of puerarin (X S, n=15)

S 4 LA Papp/(X 1075 cms™) KJ(X 107571 Fo/%
1 B 1.26640.281 1.73940.430 3.27+0.79
2 EIRE 2% 3-HEERE 1.24240.083 1.83540.363 2.9040.40
3 EIRE+5%3-HEERE 1.41640.221 2.032£0.199 3.2740.64
4 HIREH10%3-BFILERE 1.692+0.407 2.502+0.785 3.9440.41
5 HIREA420% 3R ERE 2.070+0.467" 3.042+0.650™ 4.1810.88
6 HIREA30%3-BFILERE 2.13940.755™ 2.975+0.964™ 4.83+1.13"

#10 TRBELLHIXREEFETNERELRE (RESH) HFMW (XLs,n=5)

Table 10 Effect of gradient ratio daidzein on intestinal absorption (absorption parameters) of puerarin (X xS, n =15)

LI 4y LA Papp/(X 1075 cms™) KJ(X107s7h) Fa/%
1 BRR 1.266+0.281 1.739+0.430 3.2740.79
2 HIREF2%KEH T 1.363£0.170 2.088+0.243 3.3440.17
3 HIRE 5% KEH T 1.510£0.256 2.276+0.422 3.3140.58
4 HWRER+10%KEH T 1.635+0.319 2.458+0.667 3.4940.63
5 HRER+20%KEH T 1.559+40.257 2.34440.482 3.3740.44
6 HWRER+30%KEH T 2.051£0.608™ 3.077+1.113" 4.05+0.64"

F 11l TRBELEHIRHMAENEREZRE (RESH) HFMW (XLs,n=3)

Table 11 Effect of genistin with gradient ratio on intestinal absorption (absorption parameters) of puerarin (X +s,n=3)

DS, A3 el Papp/(X 1075 cm-s™") Ka/(X107*s7h) Fo%
1 BRE 1.266+0.281 1.739+0.430 3.2740.79
2 FIRER 2% SRR 1.210£0.609 1.905+0.937 2.79+1.41
3 FRER A+ S5% PR 1.439+40.331 2.31140.601 3.29+0.64
4 ER R+ 10%G BT 1.590+0.184 2.349+0.408 3.71£0.89
5 ER R4 20% G R TE 1.628£0.253 2.586+0.385 3.51£0.31
6 ER R4 30%G BT 1.642£0.171 2.44140.359 3.88+0.69

FEMK 3% RKEHICH2%G kAT (B 2. 3.

4. 5D, KL MEXTERRIBEMRIM.
SRR, SEMRERAML, 2. 3. 4. SHABE
FRINT BHERN Papp (P<0.05), 258N RNE
MR BRI 2,17, 1.77. 1.88 F12.20 fi5; T E3EH
BT SAREM Ko (P<0.05), 43318 hnT 2.27.

1.94. 2.05 F12.36 fi5; 2. 3. 4 BRI EREM
Fo A FEE N, NERE PR 171, 148, 1.71 £,
BEEXEEER, U 5 AREHNTERRN F

(P<0.05), NEWEPIRT F 110213 5. AL
%12,

3 Wit
31 BERFEARSNEREZARMBENATIER
ST

BRI R 25 B AR A SR A 2y TP ) 3R AR R
QERIARTH . KRE G, KEFHN B R AR
AEARFREELRIRNT . BT FUR DL RGN K
SRR A LU B A, 4 Fh AR Ry 2 e nes
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®12 MAZMESLLAIENEREHMIL (REESH) BFMm (XLs,n=5)

Table 12 Effect of adding proportions of various ingredients on intestinal absorption (absorption parameters) of puerarin

(X+s,n=5)
SRS %53 LAl Papp/(X 1075 ecms™)  Ko/(X 107457 Fa%
1 BRE 1.26640.281 1.739+£0.430  3.27£0.79
2 B E +15.08% 3-FRAEE R E 2% kR T 2.7494+0.874°  3.94941.259° 5.59+1.40
3 HIRFE+15.08% 3-FIEEIRE +3% KT HIT 2.238+0.612°  3.380£1.490" 4.84+1.26
4 FRE 3% K G H TG+ 2% R AR 2.384+0.458"  3.557£0.649" 558+1.22
5 BHIRFE+15.08% 3-FIEEIRE +3% KT H TG+ 2%I kIR H 2.7904+0.630°  4.104£0.914™ 6.95+2.65"

RIVEMRSE, JoH 3-REER R E I &
£, HIZMH 7 E5HH G0 2 el 3 Mpisr PR
EREW AR

1B 24336 1 A 48 & 1l o AN [R] LA B AR R K52
Wiy, ERIEEE K S e BRI B, EAR R
(RVE R FE S T S P, T 4 3 Rt B AR 2R (A2 ¥ 2K
REWEBRILBIG I . FRES R —ER
FERBULEA T IR T 2 B AR B B B . H R EAR R
pKa1 Z124 7.4021, ## Henderson-Hasselbalch 77 #2131,
HRAE pH 7.4 i, Hes A5 R fg s
EEBIZ0 101, @ E B R RAEIIR ST T LK 7
TR E, TAEFGHRE SR AR S PASE K 55
TS PRAEHEDN =2 Eak e R R 2 5 %
JRAT T T R AR R A R S R R R B AR R AR R S
TR R AR ER MBS T 3 T R AR R
FERE B A T B AR B T A P R B I R
HAEBHh 7R, R R 5355
TN S SR R &R, BN 7 E T RIR
NI
32 BIRFEMMASXNERRZEMENBATHIER
K

W T R B IR R I GIBETERAC, P X
N 1.266X 1075 cm/s, X 5 SCERRF AL 45 K3 — 3. K
P — A IO BB AR R, AN 3R AR AR
FAHREERE T =R RER, MRS H T
5 LRI X B AR R BSEA TR, AR
A51] 38 s A 2 I LR R B AR AR AR ISR, . A
2 PRy B 3 BRIy, B 2 AR B 3 b s
XER R B EERA “ SR, NERE S
IR ERCRE L, BAREER, WA
JE IR H BT B R 2 U AR . A SCIRE
BB AR SR B B is, (A A 22 e
B RS A2 B — BB B s . AHIT

RMWKYPEL ST, HREN K5 F 2R
K, JCH Y FEREIIN 3 PRSI, KafE 1.739 X 1074~
4.104X 1074 sV 54K, F,1E 3.27%~6.95%% 1k,
W22 153 PR EE R ) R B 7 AR AT e ek ka1 Bl
KA R, (5K EER RN ROE RS K,
5 AR

33 BRRHEAS “BaM” HRiT

SR IR B SRV AR AN I S I AT 2 R
R I VAN AR S TR 2L 2 v 2 B () [ A B AR
B AR S T At 8 2 %o AR 2R I A RS
A —EREMREER, T, B EA
T A B AR R A R A AR I E
o B2 BN R RO 8 %, AHF TR
P RS AR T o 3 b B A S R A o B AR R A A
JEE ANz ) S AR AR B R S R RS2
P, AR R R TR A N, IEARER D 5
B 220 73 LAAM R 2H 43 LU 22 BE SR A 23 0 B AR R A
K ARSI sZ R, ARER I AN [F] 26 53 6] B AH ELAE

SUMAAREE . Ak, I, WA R TE
) A" AR ER A IE. AORTHER, WE
GRAENOL RPHEENT | REENS S Chang SR B2
IRETE, PSR B AR S R P S 3 I
S AR R, REEPHR R B BRSO B AR AR Y
FITHBRE R, TFHHIR B Y AEEE IS R e K
BRUME R IR B . Rk, 780 Fi 24 B A Ak
53 T6) AR 5 A FH I Bl R rh 24 A TRV ) ETE I %
BB R E AT ERER.

MR “ EVEIE” AT ANEIHR B B o3 /4053 R i
FE BBE M A B e T L, @S 2 oy /L R &
Al RE R CGE SRR AR A ENEG L —, DS
B R YR B9 B bRt v A (7] sy /40
ST o, NI R Z e Z T BRAIR R,
A BT e R 25 B (R 2 P TR
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4 RE
hEy AR R CHE TR BT A RS A

P, WHRAE R T BURHIT A A TC IR AT RETE -

Rk 24 SR AR R P AR R A, P 1)

PR T2 B i i S5 A A AR 2 77 2 T Bl

AR PARREME OKIETEBUIRIEE) Dgdmn

JRAE WA 20210,

AT T AR A 2T BRI 138 AR T A,
Bt AR 25 AR B S BRI LA O, W]
T3 7 RS FARR P Ak 2 173 0 B o At ol 7 x4
FEAMBIE LRI, BUBOK 2 By i R F el
HE PR ] ARIE S, DA s 29 A0 R
9 H BRSO AN [R] 573 /40 3 i AT R 245 B T i
ik IR Z e RIT B2k 22, b 2 A 2
2 RGBT A EEVIN, AT ET XA 2R 1 95 5 )
InZp oK 24 1 3 24 A M 22 B W) A [R) 73 A AN
A, My B o T L A E R B 3R
R R DA EIE AR R LS, Rk 3[R SR 25 24 bl
AR HAR: BAh, EnT MR GZ, 787
A “ETEE” 25019 SO SR i 3 MR, 20 A
VLN 2 2 LN U e I ot ) W Y (RS
Bl g phe b GBI A S S B L, A AT
I % v 24 R A U PR 2 PN
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