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Preparation and Bioavailability of Oriental Medicine Containing
Baicalin (I) : Identification and Physicochemical Properties of
Coprecipitated Product of Scutellariae Radix and Coptidis Rhizoma

Jae-Heon Yang,' Dong-Su Kim, Hyun-Goo Park and Nam-Hee Lee
College of Pharmacy, Jeon Ju Woosuk University, Jeonju 565-800, Korea
(Received September 15, 1994)

Precipitation was formed during the preparation of decoction from a mixture of Scutellariae Radix
and Coptidis Rhizoma or Phellodendri Cortex according to the prescription of Hwang-ryean-hae-dog-tang.
Baicalin and berberine were identified in coprecipitated product and these components were the active
ingredients of two herbal medicine. The coprecipitated product was very slightly soluble in water and
sparingly soluble in ethanol. The stoichiometric ratio of baicalin and berberine was found to be 1:1.
The lipid-water partition coefficients of coprecipitated product were increased more than baicalin and
berberine in chloroform, but were decreased in other organic solvents. The content of baicalin and
berberine in coprecipitated product, determined by HPLC, were 23.08% and 26.75%, but the content
of active ingredients in supernatant were 0.66% and 0.26%, respectively. The dissolution profile of baicalin
of coprecipitated product was increased more than extract of Scutellariae Radix in artificial gastric juice,
but was decreased in artificial intestinal juice. The dissolution rate of berberine of coprecipitated product
was lower than extract of Coptidis Rhizoma in artificial gastric juice and intestinal juice commonly.

Keywords — Scutellariae Radix, Coptidis Rhizoma, Coprecipitated product, Identification, Physicoche-

mical properties
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o]Z+dl (Wako chem. Co.) ¥ g3t =x & (Sigma
chem. Co)o FFE& A&l on 7]e} Aleke
55 2 47 AgE AMgEaTh

71712% zFe)y B33w A (Shimadzu, Model
UV-250), 7FA1% £33 =A (Smart, Model 190
DUV), €2X147] (Tokyo Rikakikai Co.), 3|73t
etA =7} (Tokyo Rikakikai Co.), $ZA7AZ7] (La-
beonco Co. USA), n&dAa=ZntE 183 (You-
ngln, Model M 720), #3%7] (Samsung Pharm.
Co.), ¥ A#7] (Samsung Pharm. Co.) & AH&
3tk
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Table 1—Formulas of Pills of Scutellariae Radix, Coptidis
Rhizome and Coprecipitated Product

455 - AT ol

Table I1—Frecipitation Reaction of Mixed Decoctions of
Hwang-ryean-hae-dog-tang

No Ingredients A B C No Class Copt. Pellod. Scutell.
1 Scut. Radix (extract) 450 - - 1  Coptidis Rhizoma - - +
2 Copt. Rhizome (extract) - 380 - 2 Phellodendri Cortex - - +
3 Coprecipitate - - 230 3  Scutellariae Radix + + -
4  Lactose 355 425 575 4  Gardeniae Fructus - - -
5 Corn starch (paste) 155 155 155 Key : +; precipitation reaction, —; No reaction
6 Kaolin 4.0 40 40
Total 1000 1000 100.0(mg)
1 ®
BAE AT D AF Folo] LI 100 rpmO.E : ©
g4 AN Az Ag Aske] HPLCH | 3 ° e o
93t wlolZd & wl2HWAY d& SHIAL 4 0 o
5 o [ ]
A g I
0.5 10

F T ekt

FANSES FAA= 3] A5t 2L ¥ 100
C 7k A& 4 tEy FHe] AAdHNey
o] Aol Qe FHEuA Zztel Ayoke
g 7t FE2F F 2A)d Aopdn 23NN S
q a7 38 2 32 o] 2N FaA
Aol AYHE A& AT (Table D).
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WRAPE o FAFL MA 3] Sk o) AH S
F3d FAAZ ANAS W FN EUs dL F
AR 1 5L 62%
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Figure 1—Thin-layer chromatogram of coprecipitated
product formed in a mixed decoctions of Scutellariae Radix
and Coptidis Rhizoma.

Key : 1; Baicalin, 2; Berberine HCJ, 3; Scutellariae Radix,
4; Coptidis Rhizoma, 5; Coprecipitated Product.

1.0

200 300

¥Yaveleath, na
Figure 2— Absorption spectra of berberine HCl, Coptidis
Rhizoma and coprecipitated product.
Key : ---; Berberine HCI, -+--~; Cotidis Rhizoma, 3

Coprecipitated Product.
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Table INl—Apparent Solubility(%) of Coprecipitated Pro-
auct of Scutellariae Radix and Coptidis Rhizoma

No Class 20C 37C
1  Scut. Radix (extract) 227 2.75
2 Copt. Rhizoma (extract) 201 2.32
3 Coprecipitate 0.10 0.17
4  Baicalin 0.05 0.06
5  Berberine 0.15 0.27

Table IV —Comparison of Lipid-Water Partition Coefficient
of Coprecipitated Product of Scutellariae Radix and Coptidis
Rhizoma in 0.1 N-HCI under Various Organic Solvent

No Solvent Baicalin Berberine Coprecipitated
1 n-Octanol 0120 0496 0.545

2 n-Hexane 0.277 0.250 0.068

3  Benzene 0.234 0.206 0.119

4  Chloroform 0253  0.767 11.055

5 Carbon tetra-  0.133 0.052 0.058

chloride
1.0

Figure 3 — Absorption spectra of baicalin, Scutellariae Radix

and co-precipitated product.
Key : ---; Baicalin, -
prec1p1tated Product.

+~; Scutellariae Radix, - Co-

s=lo] 58] s A5 Yeiied 38
e vlol A wawdel S Axe &
AL HoFY (Table III). 3H o284 ot
&& AHRS W BRE o 2 5ot

A =4

Egsstd 412 237

Table V—Comparison of Lipid-Water Partition Coefficient
of Coprecipitated Product of Scutellariae Radix and Coptidis
Rhizoma in 0.1 M Phosphate Buffer (pH 6.8} under Various
Organic Solvent

No Solvent Baicalin Berberine Coprecipitated

1 n-Octanol 0.188 0.162 1.625

2  n-Hexane 0.161 0.199 1.707

3  Benzene 0159  0.195 1.531

4  Chloroform 0.170 0.272 50.432

5 Carbon tetra- 0.163  0.236 1.432
chloride

Table VI—comparison of Baicalin and Berberine Content
(%) in Scutellariae Radix, Coptidis Rhizoma and Copre-
cipitated Product by HPLC Determination

No Class Baicalin  Berberine
1  Scut. Radix (powder) 342 -
2 Copt. Rhizoma (powder) - 5.14
3 Scut. Radix (extract) 20.12 -
4 Copt. Rhizoma (extract) - 30.58
5  Coprecipitate 23.08 26.75
6  Supernatant 0.66 0.26
1.0
0.8}
g 0.8
i 0.4}
a.2}F
0.0 " . . .
0.0 0.2 0.4 6.8 0.8 1.0 (S.Ratio)
1.0 0.8 0.6 0.4 0.2 0.0 (C.Ratio)

Figure 4—Continuous variation plots for coprecipitated
product of Scutellariae Radix and Coptidis Rhizoma.

AAzmshulgel l3hel 330 nmol o] FRE 4
A2 vasuy g% g TR A2
vlo|Z- ezt Wl2w o2 55 & o 7MY =
o FBE XS vehg oz wtolg szt v awd
o) AANS AdzAdvE L1 ENYE ¢ F A
At (Fig. 4).
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Figure 5— HPLC patterns of baicalin, extract of Scutellariae
Radix, coprecipitated product of Scutellariae Radix and
Coptidis Rhizoma.

Key : A; Baicalin, B; Scutellariae Radix, C; Coprecipitated
of Product of Scut. Radix and Copt. Rhizoma.
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Figure 6—HPLC patterns of berberine, extract of Coptidis
Rhizoma, coprecipitated product of Scutellariae Radix and
Coptidis Rhizoma.

Key : A; Berberine, B; Coptidis Rhizoma, C; Coprecipitated
of Product of Scut. Radix and Copt. Rhizoma.
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Figure 7—Calibration curve of baicalin by HPLC deter-
mination. (y=>5.34x—20.02, »=0.999)
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Figure 8— Calibration curve of berberine by HPLC deter-
mination. (y =124x—63.87, »=0.996)
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Figure 9—Dissolution profiles of baicalin in Scutellariae
Radix and coprecipitated product under artificial gastric
juice (pH 1.2). Each point represents the mean of six de-
terminations.

Key : @; Coprecipitated Product, O; Scurellariae Radix.
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Figure 10— Dissolution profiles of baicalin in Scutellariae

Radix and coprecipitated product under artificial intestinal

juice (pH 6.8). Each point represents the mean of six de-

terminations.

Key :@; Coprecipitated Product, O; Scurellariae Radix.
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Figure 11— Dissolution profiles of berbering in Coptidis
Rhizoma and coprecipitated product under artificial gastric
juice (pH 1.2). Each point represents the mean of six de-
terminations.

Key : @; Coprecipitated Product, O; Coptidis Rhizoma.

(Table V).
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Figure 12—Dissolution profiles of berberne in Coptidis
Rhizoma and coprecipitated product under artificial intes-
tinal juice (pH 6.8). Each point represents the mean of six
determinations.

Key : @; Coprecipitated Product, O; Coptidis Rhizoma.
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