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Preparation and Bioavailability of Oriental Medicine containing Baicalin (II)
: Gastro-Intestinal Absorption and Antibacterial Effect of Coprecipitated Product of
Scutellariae Radix and Coptidis Rhizoma

Jae-Heon Yang', Dong-Su Kim, Hee-Doo Yoo and Nam-Hee Lee

College of Pharmacy, Woosuk University, Cheon-ju 5656-800. Korea
(Received April 6, 1996)

Precipitation was formed during the preparation of decoction from a mixure of Scutellariae Ra~
dix and Coptidis Rhizoma or Phellodendri Cortex according to the prescription of Hwang-ryean-
hae-dog-tang. Baicalin and berberine, the active ingredients of the two herbal medicine were
identified in coprecipitated product. Pills were prepared using the coprecipitated product and vari-
ous binders. The dissolution rate of baicalin and berberine from pills was increased in at pH1.2
when acacia or tragacanth was used. The absorption rate of baicalin from the coprecipitated pro—

duct was faster than that from Scutellaria extract

. but the absorption of berberine from CPP

was slower in stomach, duodenum and jejunum of rats compared with Coptis extract. The time
required for the maximum serum concentration (Cmax) of baicalin and berberine from CPP in
mice were 150 and 200 min after oral administration, respectively. The maximum serum con-
centration of baicalin from CPP in mice was higher than Scutellaria extract, but the con-
centration of berberine was lower compared with Coptis extract. The minimum inhibitory con-
centration of CPP was below 50 Mg/mi against gram positive bacteria, and was higher than that
against gram negative bacteria. The antibacterial activity of CPP was lower than that of ber-
berine, but was more potent than Scutellaria extract. It was found that the inhibition rates of
growth by CPP against S. epidermidis, K. pneumoniae, B. cereus and S.aureus were 60.0, 51.1, 454

and 39.9%, respectively.

Keywords— Baicalin, Berberine,

Coprecipitated product,

centration, Antibacterial activity, Bioavailability
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Staphylococcus aureus(ATCC 6538), Sta-
phylococcus  epidermidis(ATCC  12228), Bacillus
subtilis(ATCC 6633), Bacillus cereus(ATCC
11778), Escherichia coliltATCC 10536, 25922,
12014), Pseudomonas aeruginosa(NCTC 10490,
ATCC 29336),
13311), Salmonella enteritidis(ATCC 13076), Shi-
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Salmonella  typhimurium(ATCC

Table 1— Formulas of Various Pills Containing
Coprecipitated Product Obtained from Scutellariae
Radix and Coptidis Rhizoma Under Various Binders.

Amount of ingredient(mg)

Ingredients 5 c D z
CPP? 50.0 50.0 50.0 50.0 50.0
Starch 155 9.0 9.0 9.0 9.0
Lactose 305 140 300 150 250
Acacia 21.0 - - -
CMC-Na - 5.0 - -
Gelatin - - 20.0 -
Tragacanth - - = 10.0
Glycerin 3.0 3.0 3.0 3.0
Cal. carbonate, 3.0 3.0 3.0 3.0
precipitate '

Kaolin 4.0
Total 100.0 100.0 100.0 100.0 100.0

PCPP : Coprecipitate obtained by mixing and stand-
ing of both infusion of Scutellariae Radix and Cop-
tidis Rhizoma

gella  dysenteriae(ATCC 9764), Klebsiella
preumoniae(ATCC 10031)E FHEAUAAN £F &
o} AM&-3IATH

A M Y 28 A

g 2 33 2o A dMg) Ze o
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Figure 1— Effect of binders on the dissclution rate (%)
of baicalin in pills of coprecipitated product after 2 hr.
Each bar represents the mean of 6 determinations.
Key : A: Starch paste, B :Acacia, C:CMC-Na, D
Gelatin, E : Tragacanth
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Figure 2— Effect of binders on the dissolution rate(%)
of berberine in pills of coprecipitated product atfer 2 hr.
Each bar represents the mean of 6 determinations.
Key : A : Starch paste, B: Acacia, C: CMC-Na, D:
Gelatin, E @ Tragacanth

F35 - ol gsl
41.0%2 F5&°] Z7MEArHTable 1.

a7 wl=Hgle 482 vad EW A7 Fo
12082 & $JollA g 27} 4.3%200 vlele] 33
EoME 38%E ol AlolAF # FdAe
e dxrt Zbz 281 R 23.4%<16 Hlste] T3 Eoll
Me Z42t 168 2 13.2%2 EF5&°) AzxsHo
(Table II).

FTAE Fo e ulo|ZHUY wi2wAY] 9 &
2% E54eS vlas) 29 oA nlolge] 48
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ERRICH(Fig.3).
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Table II— Gastrointestinal Absorption Rate (%) of Baicalin from Scufellaria Extract and Coprecipitated

Product in Rat.
Time(min)
_GI Sample
specimens 20 40 80 120
Stomach SRE 4.41+0.43 5.7+0.19 6.2+0.16 7.0£0.13
CPP 5.2+1.94 6.7+1.25 8.0+1.45 10.7+2.19
D SRE 7.7£0.95 16.5+1.97 20.7+2.30 29.6+2.03
uodenum
CPP 11.9+1.08* 17.3+1.14 22.0+1.19 31.9+1.05
Jei SRE 11.0+1.20 16.3+1.47 22.1+2.15 33.3x1.50
Jejunum *
CPP 12.6+0.37 19.41+0.57 21.2+0.60 41.0+2.44

key : Each value represents the mean+SE of 5 assays.
*. Significantly different from SRE group(*: p<0.05).
SRE : Scutellaria Extract

CRE : Coptis Extract

CPP : Coprecipitate obtained by mixing and standing of both infusion of Scutellariae Radix and Coptidis Rhizo-

ma

Table IIX— Gastrointestinal Absorption Rate (%) of Berberine from Coptis Extract and Coprecipitated

Product in Rat.
Time(min)
91 Sample
specimens 20 40 80 120
Stomach CRE 2.1+0.49 3.1+0.68 3.6+0.60 4.3+0.83
CPP 1.910.48 2.8+0.14 3.4+0.19 3.8+0.55
Duodenum CRE 10.1+1.04 12.0+1.24 18.4+2.19 28.1+2.54
CPP 3.4+0.14™ 6.2:0.17** 9.0+0.18™ 16.8+1.13*
Jejunum CRE 7.2+0.83 12.01+0.84 15.4+0.99 234+1.14
CPP 3.4+0.20" 5.4+0.57* 7.4+0.38** 13.2+0.13™*

key : Each value represents the mean+SE of 5 assays.

*; Significantly different from CRE group (*:p<0.05,**:p<0.01).

For abbreviations, refer to Table II.
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Figure 3— Comparison of gastrointestinal absorption
rates at 120 min. of baicalin and berberine from copre-
cipitated product in rats. Each bar represents the
mean=*SE of 6 assays.

Key : A : Stomach, B : Duodenum, C : Jejunum
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Figure 4— Serum concentration-time profiles of bai-
calin in mouse after the oral administration of Scu-
tellaria extract and coprecipitated product.

Each point represents the mean+SE of 5 assays.
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Figure 5— Serum concentration-time profiles of ber-
berine in mouse after the oral administration of
Coptis extract and coprecipitated product.

Each point represents the mean+SE of 5 assays.

Table IV— Minimurm  Infhibitory  Concentration  (Mg/mi)
of Berberine, Coplis Extract Scutellaria Extract and
Coprecipitated Product Using Various Microorganisms

Microorganisms ATCC BE CRE SRE CPP

S.aureus 6538 50 50 50 50
S.epidermidis 12228 50 50 200 50
B.subtilis 6633 200 200 200 200
B.cereus 11778 50 50 200 25
E.coli 10536 2200 >200 3200 200
E.coli 25922  >200 200 200 200
E.coli 12014 200  >200 200  >200
P .eruginosa 10490 200  >200  »200 200
(NCTC)
P.aeruginosa 29336 200 200 200 200
S.typhimurium 13311 200  >200 200 >200

S.enterotidis 13076  >200 200 200 200
S.dysenteriae 9764 50 50 200 100
K.pneumoniae 10031 50 50  >200 100

key : BE : Berberine chloride
For abbreviations, refer to Table II.

HAi I8 AR e 27 T Saureus,
epidermidis ¥ B.cereusvoll DHOM FHEY &
A7) 57} 50 ug/ml o5t VEhbA =W
e das) AR JTE S HAFoH B35 I~
© gt o] BojAn

% ATl e e w2,
9 FHE 25 & AR F=7} 200 ug/miolde R
galo] wgkom S.dysenteriaeSt K.pneumoniaed
AA 100 ng/miz Jelgout viEwzd & e dx
B} gt o] ol oH(Table IV).
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Table V— Antibacterial Effect of Berberine, Coptis Extract Scutellaria Extract and Coprecipitated Product

Using Various Microorganisms.

Microorganisims

(ATCC No.) BE CRE SRE CPP
S.aureus(6538) 74.9+3.3 78.8+3.2 18.8+0.7 39.9+12.6
S.epidermidis (1228) 75.9+4.1 71.0+£3.6 23.413.6 60.0+3.6
B.subtilis(6633) 66.2+3.7 58.3%£3.1 40.4£7.8 27.4x2.1
B.cereus(11778) 61.2+29 41.7+2.2 30.8+3.3 45.4+8.9
E.coli(10536) 46.5+1.4 42.2+49 16.1£3.0 35.6+6.0
E.coli(25922) 30.4%5.7 37.7+54 11.0£2.6 19.5+3.3
E.coli(12014) 52.1+£2.2 542+1.8 23.3+8.1 27.6+7.6
P.aeruginosa(NCTC 10490) 36.8+1.6 34.5+£2.7 14.7£7.3 32.0+10.9
P.aeruginosa(29336) 40.3+1.7 24.1+2.0 7.3£1.5 19.7+3.5
S.typhimurium(13311) 26.7+1.6 29.7+1.3 10.1+0.4 18.5+2.2
S.enterotidis(13076) 22.3%2.9 30.5+2.2 8.7£1.6 20.2+2.0
S.dysenteriae(9764) 65.0+3.5 69.6+2.5 91124 15.0+3.5
K.pneumoniae(10031) 52.1+1.0 55.3+£5.2 246129 51.1+6.78

Each value represents the mean+SE of 4 assays.
For abbreviations, refer to Table IV.
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Figure 6 — Comparison of antibacterial effects of
Coptis extract(CRE), Scutellaria extract(SRE), and
coprecipitated product(CPP) using various mi-
croorganisms. Each bar represents the mean+SE of 4
assays.

Key : A : Staphylococcus epidermis, B : Bacillus cereus, C :

Pseudomonas aeruginosa, D - Klepsiella pneumoniae
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