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Studies on the Seasonal Variation of Berberine Contents in Berberis koreana
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Abstract—The determination of berberine in Berberis koreana was examined by the
high performance liquid chromatography using pg-Bondapak C,s column and CH,CN'
phosphate buffer (pH 5.2) (60/40) as a mobile phase.
berberine contents in Berberis koreana were as follows; 1) In roots, the average ber
berine content was 0.949% with the highest level of 1,32% in October. 2)

their average berberine content was about 0.1%

The seasonal variations of
In stems.
and in March, April, October and
November, the contents were relatively high. 3) In leaves, however, the content was

as low as 0.005%. According to the experimental results obtained, we found thar
Berberis koreana roots can serve as the useful natural plant resources for the berberine
and October is the optimal season for the collection.
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Table I. HPLC analytical condition

Waters Associate Model ALC/GPC-

Instrument
244 equipped with Data Module
System

Column #-Bondapak Ciz (4mm X 30cm)

Mobile phase CH;CN/Phosphate buffer (pH 5.2)

(60/40)
Flow rate 1. 0ml/min.
Detector UV at 254nm (0.5 Aufs)
Chart speed 0. 5cm/min.

Injection volume 5yl
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Fig. 1. Chromatogram of standard berberine chloride
(Injection volume: 8. 0ul)

40000 [~
30000 1~
w
£
x
2
[
20000 f-
10000 |~
1 1 L 1

2 4 6 8

Amount injected (pl)

Fig. 2. Calibration curve of berberine chloride.
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Fig. 3. Chromatogram of Berberis koreana root

(Sept.).
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Fig. 4. Chromatogram of Berberis koreana stem
(Dec.).
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Fig. 5. Chromatogram of Berberis koreana leaf
(Aug.).
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Table II. Berberine conteuts in Berberis koreana

(Root)
Berberine
Month —— — — —
Found (mg) Content{(%)
1 46.11 0.92
2 44. 09 0.88
3 49. 04 0.98
4 41.29 0.83
5 58.51 1.17
6 34. 36 0.69
7 38.68 0.77
8 39.88 0.80
9 50. 82 1.02
10 66. 08 1.32
11 51. 38 1. 03
12 43. 61 0.87

Table III. Berberine contents in Berberis koreana

(Stem)
Berberine
MOnth Tttt T T T T
Found(mg) Content(%)
1 3.82 0.076
2 4.15 0. 083
3 8.34 0.167
4 8. 66 0.173
5 5.98 0.120
6 2.28 0. 046
7 3.19 0. 064
8 5. 41 0. 108
9 5.91 0.118
10 8.08 0.162
11 7.10 Q. 142
12 5.74 0.115

.___—’.
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Fig. 6. The periodic variation of berberine content in Berberis koreana Palbin (Root).
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Fig. 7. The periodic variation of berberine content in Berberis koreana Palbin (Stem).

Table IV. Berberine contents in Berberis koreana

(Leaf)
Berberine
Month e - Coes
Found(mg) Content(%)
5 trace
6 0.22 0. 0044
7 0.24 0. 0048
8 0.26 0. 0052
9 0.20 0. 0040
10 trace

3. ARMY EkE
41 48] EASS WED FE
98.3311.06% 24 FBMl sz stglvt

S5uld 5ipf HASHY F718 &F HAG #8%
Ww A Es EHE = 98.7312.35% 2 A
FEE FERE 2 T

g3
EEEY

m W

1) p-bondapak Cj; columnz} mobile phasez
CH,CN/phosphate buffer (pH 5.2) (60/40)&
A-4-3 HPLCgox wiA}Frhe] berberineg
R ool G SBE - EET ¢ AT

2) vl A }57-9 berberineds B S ZALTE £
B iR berberine& &2 T 0.94% % 2™ 10
Al A L.32%= A4 9o, #h&EAA= 3
T % 0.1%EB9T 3,4,10, 11804 &L
A& e it #Ee] berberined &2 0.005%
PUFY e sA 8HAA w9kt

99 R 8w o} b AR berberinedy
o) oF 1%24 F4 berberineBEMEY 2 A&
o] AgalE et A4 o RERHEE 107
thol 744 A%d Aoz A=l

WEYREA o 9 Ao old 7
A% el volvh BUEHS 1RERSH BERAHHTol
AgAen A F4A ARG $744
A zwel AAQRQATE HEN TRl
1& A9 % Eae w Quth

{1986 5¢ 159 H4 : 69 59 F)

BB R MY i 19854ERE SCEUER B

r

M\I

L

L BAREKES, AREER BERES, KSR M
ipEd, p.92, EplsE (1982).

2. FRREY FITMERE, po455, BEEEBEMRR Q9
70).



128

. BEY, YBR  GEWYEE b 52,

Medical Index (4th ed.), p.319, Medical Index
Company (1985).

#ass  mEEYEZ(L), p.44, FRER (1957).
JuEat (19
63).

6. A & RBEARHRE, 12, 85 (1967).
7. Sawada, T., Yamahara, J. and Yang, Rui-Ling:

10.

11.

12.

13.

14.

. Sawada,

Syoyakugaku Zasshi 24, 69 (1970).

idem.: ibid. 24, 73 (1970).

T., Yamahara, J.. Ohashi, N. and

Tutihashi, H.: Syoyakugaku Zasshi 26, 12 (1972).
J., Kawakita, J., Kuraba, K.

Sawada, T.: Syoyakugaku Zasshi 26, 84 (1972).

Yamahara, and
Sawada, T., Yamahara, ]. and Iwao, C.: Syoya-
kugaku Zasshi 26, 15 (1972).
Kimura, K., Noro, Y. and Handa,
kugaky Zasshi 26, 141 (1972).

T., Yamahara, J. and Morioka, E.:
Syoyakugaku Zasshi 27, 106 (1973).

Sawada, T., Yamahara, J. and Shintani, Y.:
Syoyakugaku Zasshi 28, 150 (1974).

S.: Syoya-

Sawada,

15.
16.

17.

18.
19.

20.
21.
22.
. Watanabe, H.: J. Chem. Soc. Jpn. 83, 54 (1962).
24.

25.

26.

Kor. J. Pharmacogn.

gt s) A (A 474 3), p.838, AAF (1984).
Yamaguchi, K., Tabata, T. and Tto, H.: Yakugaku
Zasshi 73, 1189 (1953).

Mura, T. and Tominaga, T.: Syoyakugaoku Zasshi
27, 63 (1973).

idem.: ibid. 27, 135 (1973).

Noguchi, M. and Mochida, K.: Syoyakugaku
Zasshi 30, 47 (1976).
Hashimoto, Y., Ando, K. and Mizuno, M.:

Syoyakugaku Zasshi 30, 127 (1976).
FPERIES D 2 E EOAT RS
(1973).

FEIESE . AAERGHRER,

WEER. 2

11-235 (1977).

Hattori, T., Kamiya, N., Inoue, M. and Haya-
kawa, M.: Yakugaku Zasshi 97, 1305 (1977).
Akada, Y. Yakugaku Zasshi
97, 940 (1977).

Akada, Y., Kawano, S. and Tanase, Y.: Yakugaku
Zasshi 100, 766 (1980).

and Tanase, Y.:



