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Improvement of Hydrolysis and Bioavailability of Coprecipitated Products of
Coptidis Rhizoma and Scutellariae Radix by B-Glucuronidase
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ABSTRACT-During the preparation of decoction from the mixture of Coptidis Rhizoma and Scutellariae Radix, insol-
uble copreciptate was formed. The coprecipitated product (COP) was composed of berberine and baicalin which was the
active ingredient of Coptidis Rhizoma and Scutellariae Radix, respectively. COP was slightly soluble in water and could
not be well absorbed after oral administration. This poor bioavailibility might be associated with its poor aqueous sol-
ubility. With the purpose of increasing the solubility and bioavailibility of COP, hydrolysis of COP by B-glucuronidase
was carried out. Hydrolyzed products (HOP) of COP were identified and assayed for active ingredients. The partition
coefficient study, in situ absorption test, and pharmacokinetic study after oral administration were also performed. COP
was found to be consisted of berberine and baicalin with molecular ratio of 1 to 1. This compound was hydrolyzed to
berberine and baicalin by B-glucuronidase. The rate of hydrolysis was higher at higher temperature up to 50°C and higher
concentration of B-glucuronidase up to 2500 unit under our experimental conditions. Baicalein, which is more liphophilic
than baicalin, showed greater absorption in small intestine than baicalin did. The plasma concentrations of berberine and
baicalein after oral administration of HOP were significantly higer than those of COP. The possible mechanism of
increased bioavailibility of berberine and baicalein could be the hydrolysis of COP by B-glucuronidase. On the basis of
the above results, it might be said that HOP should be a suitable preparation for increasing the bioavailibility of Copridis

Rhizoma and Scutellariae Radix.
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Figure 1-Calibration curve of berberine, baicalin and baicalein by
HPLC (n=5).

Keys : B ; Baicalin, A ; Baicalein, 4 ; berberine.

Table I-Concentration of Main Ingredient from Coprecipitate
and Hydrolysis Products

Ratio of concentration (%)

Samples
cop HOP
Berberine 13.6 - 13.6
Baicalin 12.1 0.8
Baicalein 0.5 11.2

COP; Coprecipitated product, HOP; Hydrolyzed products.
The date represents the mean of 5 experiments.
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Figure 2-Effect of B-glucuronidase concentration on hydrolysis of

berberine from coprecipitated products (50°C, n=5).
Each bar represents the meantS.D. (n=5).
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Figure 3—Effect of temperature on hydrolysis of berberine from co-
precipitated products by B-glucuronidase (1,000 unit, n=5).
Each bar represents the meantS.D.(n=5).

Keys : @; 20°C, H; 37°C, @ ; 50°C.
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Table II-Comparison of Lipid-water Partition Coefficient of Coprecipitated Products and Hydrolyzed Products in 0.1 M

Phosphate Buffer (pH 6.8) Under Various Organic Solvents

Solvents Baicalin Baicalein Berberine cop HOP
n-Octanol 0.18+0.09 1.3540.43 0.16+0.03 0.38+0.13 1.3610.45
n-Hexane 0.16+0.03 0.18+0.07 0.19+0.08 0.24%0.11 0.11£0.03
Benzene 0.1520.02 0.16x0.03 0.19+0.08 0.400.05 0.3010.11
Chloroform 0.17£0.03 2.05+0.02 0.27+0.13 0.39£0.12 1.37+0.03
Carbon tetrachloride 0.1610.03 0.26+0.11 0.2340.11 0.3610.13 0.24+0.11

Each value represents the meantS.E.(n=5).
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Figure 4—Effect of B-glucuronidase concentration on hydrolysis of
baicalein from coprecipitated products (50°C, n=5).
Each bar represents the meantS.D.(n=5).

Keys : @; 250 unit, A; 500 unit, W; 1,000 unit, 4; 2,500 unit,
& ¢
| IS
@ ] e -
P I .
g = — e
R, o
: / -
o
g / l/
S w / //
/ /,
/o ) .
1 //// o [ —
pa—
o
0 y 5 . .
Tirve (hr)

Figure 5-Effect of temperature on hydrolysis of baicalin from co-
precipitated products by B-glucuronidase (1,000 unit, n=5).
Each bar represents the meantS.D.(n=5).

Keys : 4 ; 20°C, B ; 37°C, @; 50°C.
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Figure 6—In vitro absorption berberine from coprecipitated products
and hydrolyzed products in isolated small intestine of rat.

Each bar represents the meantS.D.(n=5).

*, Significantly different from COP group (p<0.05).

Keys : @ ; Coprecipitated product, ll ; Hydrolyzed products.
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Figure 7- In vitro absorption of baicalein from coprecipitated prod-
ucts and hydrolyzed products in the isolated small intestine of rat.
Each bar represents the meantS.D.(n=5).

*; Significantly different from COP group (p <0.05).

Keys : 4 ; Coprecipitated product, ll ; Hydrolyzed products.
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Figure 8—Concentration-time profiles of berberine following oral

administration of coprecipitated products and hydrolyzed products.

Each bar represents the meantS.E.(n=5).

*; Significantly different from COP group (p < 0.05).

Keys # ; Coprecipitated product, Il ; Hydrolyzed products.
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Figure 9-Concentration- time profiles of baicalein following oral
administration of coprecipitated. products and hydrolyzed products.
Each bar represents the meantS.E.(n=5).

*; Significantly different from COP group (p <0.05)

Keys @ ; Coprecipitated product, Wl ; Hydrolyzed products.
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Table ITI-Pharmacokinetic Parameters of Berberine Contents
Following Oral Administration of Coprecipitated Products and
Hydrolyzed Products in Rat

Parameters CcOop HOP
Cinax 1282.0196.13 4144.0£639.97
Tiax 0.50£0.0 0.2510.0
AUC 1856.09+217.59 4691.834451.72
RB 100 252.7

COP; coprecipitated product, HOP; Hydrolyzed products.

Chnay; the maximum blood concentration (ng/m/), Ta; the time required
for Cipax(hr), AUC; area under the blood level curve by trapezoidal rule
(ng - hr/m/), RB; relative bioavailability to COP.

Each value represents the meantS E.(n=5).

Table IV-Pharmacokinetic Parameters of Baicalein Contents
in Serum of Following Oral Administrate Coprecipitated
Products and Hydrolyzed Products

Parameters COP HOP
Crnax 449.33+38.52 1895.67+227.72
Trmax 0.58+0.22 0.33+0.08
AUC 565.84£71.35 1965.50194 .91
RB 100 347.3

COP; coprecipitated product, HOP; hydrolyzed products.

Conax; the maximum blood concentration (ng/m/), Tyy; the time required
for Cpux(hr), AUC; area under the blood level curve by trapezoidal rule
(ng + hr/ml), RB; relative bioavailability to COP.

Each value represents the meantS.E.(n=5).
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