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Accumulation of main alkaloids composition in growth process of different parts
of Phellodendron chinense

JI Ke-ke', XIE Hong-qi*, CAI Song’, ZENG Jian-guo"*

1. National Herbal Medicine Production Technology Center, Hunan University of Chinese Medicine, Changsha 410208, China

2. Hunan Co-Innovation Center for Utilization of Botanicals Functional Ingredients (Hunan), Hunan Agricultural University,
Changsha 410128, China

3. Hunan Xiang Quan Pharmaceutical Co., Ltd., Jishou 416000, China

Abstract: Objective To analyze the content variation of phellodendrine and berberine from Phellodendron chinense in different years,
different seasons, and different parts, and to provide the basis for increasing the planting benefit of Chinese herbal medicine. Methods High
performance liquid chromatography (HPLC) analysis method was used to determine the contents. Results The contents of phellodendrine
and berberine from different parts of P. chinense showed as the following order: root barks > barks > roots. The contents of the two kinds of
alkaloids changed each year. In first three years, the content change trend was obvious, and the content in barks was close to 5% in the third
year. The young P. chinense had development value. After the third year, the contents of the two kinds of alkaloids changed slowly. The
contents of phellodendrine and berberine in October were higher. Conclusion The metabolic accumulation rules of berberine and
phellodendrine are summarized, in order to provide the basis for the sustainable utilization of P. chinensis resources.
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Fig. 1 HPLC of reference substance and sample
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Table 1 Contents of berberine in stem barks of P. chinense of nine tree ages from four months

INBERR TR AL | %

PRYOR iy

1 4F 24F 34F 4 4F. 54F 10 4 15 4 20 4 25 4
1A 0.88 1.74 4.67 4.76 479 4.80 5.06 5.18 5.49
3H 0.91 1.77 4.69 481 4.83 4.82 522 5.33 5.79
7H 0.82 1.74 4.59 4.62 476 476 493 5.09 5.48
10 H 0.96 1.78 473 4.88 4.93 4.96 5.28 5.72 5.94
SEHME 0.89 1.76 4.67 477 4.83 4.84 5.12 5.33 5.68

F2 ANRDFITEY 9 IS B RRIR B /N BRIRL Y SR 2 2 4K
Table 2 Contents of berberine in root barks of P. chinense of nine tree ages from four months

NEER TR 1 %

KW H 4y

14 2 4F 34 4 4F 54 10 4E 15 4 20 4 25 4F
1A 1.31 231 4.71 5.32 5.55 6.58 6.66 7.05 7.28
3 A 1.37 2.36 4.96 5.67 5.85 6.66 6.79 7.08 7.34
7H 1.00 2.07 4.69 5.07 5.12 6.31 6.36 6.53 6.58
10 A 1.46 2.57 5.48 6.17 6.33 6.87 7.12 7.74 7.90
FME 1.29 2.33 4.96 5.56 571 6.61 6.98 7.10 7.28
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Table 3 Contents of phellodendrine in stem barks of P. chinense of nine tree ages in four months
o HAABR R EL | %
KA By
1 4F 24F 34 4 4F 514 10 4 15 4 20 4 25 4
1 H 0.12 0.17 0.25 0.29 0.33 0.35 0.36 0.36 0.43
3H 0.13 0.18 0.25 0.31 0.36 0.45 0.47 0.49 0.51
7H 0.11 0.12 0.22 0.24 0.29 0.31 0.32 0.35 0.39
10 A 0.14 0.20 0.35 0.36 0.41 0.47 0.49 0.51 0.59
FYE 0.13 0.17 0.27 0.30 0.35 0.40 0.41 0.43 0.48
x4 ANRHFIET 9 i S B R RIAR B B AR A R 2 2 5
Table 4 Contents of phellodendrine in root barks of P. chinense of nine tree ages in four months
Sl G FONIR R S/ %
14F 24F 34F 4 4F 54 10 4F 15 4 20 F 25 4F
1A 0.19 0.20 0.45 0.63 0.60 0.67 0.69 0.80 0.85
3H 0.21 0.22 0.52 0.66 0.68 0.70 0.74 0.85 1.05
7H 0.14 0.17 0.37 0.38 0.45 0.51 0.60 0.64 0.78
10 A 0.24 0.30 0.54 0.71 0.74 0.81 0.83 0.89 1.29
SEEME 0.20 0.22 0.47 0.60 0.62 0.67 0.72 0.80 0.99
F5 2NRMRYHEY 9 MR B E MR (KBED P/ SERRIRE 55
Table 5 Contents of berberine in roots of P. chinense of nine tree ages in two months
AL B ANBEDR TR MR/ %
14 24 3 4E 4 4 54F 10 4F 15 4 20 4F 25 4F
7H 0.02 0.10 0.16 0.35 0.39 0.42 0.51 0.59 0.84
10 H 0.03 0.13 0.32 0.39 0.41 0.48 0.72 0.83 0.92
SEEME 0.03 0.12 0.24 0.37 0.40 0.45 0.62 0.71 0.88
F6 2 RMRYEY O MRS B EHAR (KBED) PEHBRIRES
Table 6 Contents of phellodendrine in roots of P. chinense of nine years in two months
B BORBRT 2 B/ %
7]@[&}]15]\ 4E 4E 4E 4E 4E 4E 4E 4E 4E
14 24 34 4+ 54 10 &= 15 4 20 25
7H 0.0 0.01 0.02 0.02 0.02 0.03 0.04 0.05 0.06
10 H 0.0 0.02 0.03 0.04 0.04 0.05 0.06 0.07 0.09
SEEIME 0.0 0.015 0.025 0.03 0.03 0.04 0.05 0.06 0.075
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Table 7 Contents of berberine in stems of P. chinense
ANEETR TR Y 1 %

KW A4

14 2 4
1 A 0.02 0.08
10 H 0.03 0.10
T¥IE 0.025 0.09
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Table 8 Contents of phellodendrine in stems of P. chinense

AR S B/ %

7 \

KW H 43 e Y
1 A 0.01 0.01
10 H 0.01 0.02
“FIME 0.01 0.015
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