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Study on theidentification of Chinese herbal
drugs by chemical analysis (3-3)

(Pueraria thomsonii Benth.) (P. lobata Ohw)

HPLC

11.92 6.89 25

mg/g 2.0 mg/g
(Scutdlaria baicalenss
Georgi) (S viscidulaBge) 59
(280.25+64.45 mg/g)
(218.91+46.03 mg/g) OGWG 0.56

27.95 BG/OG 1.37 1.44
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Abstract

A totd of 25 samples of Puerariae Radix,14 from the markets of Tawan and 11
from Mainland China, were collected and assayed. Results showed that the samples
bought from Tawan herba markets were dl beonged to P. thomsonii. The two kinds
of Puerariae Radix can be digtinguished by the ratios of puerarin / daidzein or the
contents of puerarin. The ratio of puerain / dadzen was higher than 11.92 in
P .Iobata ,but lessthan 6.89 in P. thomsonii. In addition, the contents of puerarin were
higher than 2.5 mg/gin P. lobata, but lessthan 2.0 mg/gin P. thomsonii. From data of
chemica andlyss of the herba congtituents, the origin and qudity of a herb could be
postulated. Meanwhile, ten herbd preparations, which contained @ther P, labataor P
thomsonii, could be identified and determined.

A totd of 59 commercid samples of Scutellariae Radix which originated from
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Scutellaria baicalenss Georgi and S vistidula Bge. were collected from the Tawan
and Manland China herba markets. It was found that the contents of scute flavonoids
in S baicalenss (280.25£64.45 mg/g) were superior to those in S vistidula
(218.91+46.03 mg/g) ; theratio of OG/WG was 0.56 for the former and 27.95 for
the latter ; the ratio of BG/OG was more than 1.44 for the former and less than 1.37
for the latter. From the data on the chemicd andyss of the herb's condtituents , we
can podulae the origin ad qudity of a herb drug Using these method Jten herbd

preparations were also analyzed and conformed.

The shdf lives of the chief condituents in herb drug materids and herbd
prepartions were dso dudied, and, genedly spesking, they were reduced with time
and temperature, but could not have observable regularity,. This sudy made a series of
investigations on the drug maerids, rhubard, scute and coptis and the harbd
preparation san-huang-hsieh-hsin-tang.

-1-1

(Pueraria lobata ohwi)
(Pueraria thomsonii Benth.)[1]
( 1)
[2
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\ (Pueraria |obata)

(Pueraria thomsonii.)

P. lobata

P. thomsonii

P. omeiensis

[3]
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-1-2-1
Nova-Pak silica (Millipore, Milford, MA, USA)
Cogmosl 5CgMS, 50 m, 25cm 4.6mm (Nacda tesque, Kyoto,
Japan)
(A) 30mM KH,PO, 10% H3;PO, pH=3.0
(B) CH3CN / CH3OH/ H,O =3/ 3/ 4 (viv)
-3
(min) (mL/min) A% B% Curve
initial 1.0 100 0
5 1.0 90 10 linear
10 1.0 80 20 linear
20 1.0 65 35 linear
25 1.0 50 50 linear
30 1.0 60 40 linear
40 1.0 50 50 linear
50 10 0 100 linear
70 1.0 0 100 linear
15
65
254 nm
-1-2-2
1 0% 20mL 30
5mL 70% 100mL 045 m
10u L
-1-3
25
(T1-T14) 11 (L1-L11)
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25 051mg/g(T4)
1220mg/g(L5)
86.4 685
9.7
( ) 987 ( ) 13
4 5
84
105
52 17
-4 (mg/g)
Cpd 7 2 3 4 5 6 7 Tod 1/4
Sam. (%)
T1 0.63 0.19 * 0.12 0.010 * 0.002 0.95 5.0 5.25
T2 067 0.09 * 0.18 0.021 * 0.002 094 5.1 3.72
T3 054 0.11 * 0.15 0.013 0.001 0.003 0.80 4.8 3.60
T4 0.34 0.05 * 0.11 0.009 0.001 0.002 0.51 3.2 3.09
T5Y 1.26 0.15 * 0.28 0.009 0.002 0.001 170 10.2 450
T6 062 018 001 009 0.018 0.002 0.003 0.89 5.3 6.89
T7 077 0.22 0.03 013 0.006 * 0.005 1.16 7.6 5.92
T8Y 1.35 033 001 020 0.007 * 0002 190 111 6.75
T9 0.87 0.32 * 0.16 0.009 0.001 0.001 136 8.4 5.43
T10" 042 0.15 * 0.08 0.006 0.001 0.002 0.e6 41 5.25
T11 038 0.08 * 0.13 0.015 0.002 0.004 0.01 4.0 2.92
T12 045 0.11 * 0.09 0.010 * 0.001 0.66 3.8 5.00
T13 039 0.09 * 0.08 0.008 * 0.002 057 35 4.87
T14 076 0.10 * 0.12 0.011 0.001 0.001 0.9 6.8 6.33
(ﬁ:"&) 068 016 0004 014 0011 - 0002 098 59 497
M 031 009 0008 005 0004 - 0001 042 25 128
1. *
2. Y (yellow)
HRLC ( -2)
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(brown)
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46,67
11.92 306 SD=1451 6.89 252
497 SD=128 10
10
-5 (mg/g)
Cpd.
Totd

eme. 1 2 3 4 5 6 7 Tod o 14
[1 283 026 001 019 0016 * 0008 330 342 1489
L2 298 017 * 025 0020 0011 * 343 283 1192
L3 600 078 * 031 0018 0008 0010 7.13 330 19.35
L4 376 015 * 030 0030 0010 0013 423 465 1253
L5 1120 072 * 024 0014 0015 0008 1220 400 46.67
6° 736 054 * 017 0012 0008 0014 810 286 4329
7% 1022 110 001 026 0010 0000 * 1160 227 39.30
18 1040 151 * 020 0023 *  * 1213 256 5200
19° 820 162 * 024 0021 * 0009 1009 333 34.20
L10 796 142 * 021 0012 * 0011 961 372 37.90
111 784 089 * 032 0015 * 0007 908 259 2450
(r?:"fl) 716 083 - 024 002 00l 00l 826 323 3060
M 296 053 - 005 001 001 001 336 71 1451

1%



( VS. )
2.0mg/g 2.5mg/g
2.0mg/g 3.0 mg/g
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-1-4

[1].
52 1985
[2]. ( ) 379419
1995
[3]. () 82
1999
( ) (puerarin
daidzin scale )
( )
mAU?
su—:
au—:
2 Daidzin
. Puerary ‘
. ‘e ®  ®m a4 s m
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11-1-1

[1]

[2

-1

-1

Scutellaria tayloriana Dunn

S. regeliana Nakai var. ikonnikovii
(Juz)C.Y.et H.W. Li

Anemone rivularis Buch. -Ham

A. dichotoma L.

Veratrilla baillonii Franch.

Mahonia scheridanian Schined.

Mahonia bealei(Fort.)Carr.

M. fortunei Fedde

Berberis aggregata Schined.

B. polyantha Hemsl.
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-2
-2

C )

Scutellaria baicalensis Georgi

S. viscidula Bge.

S. rehderiana Diels

S. amoena C.H. Wright

S. hypericifolia Levl.

S. likiangensis Diels

S. tenax W.W. Smith var.
patentipilosa(H.-M.)C.Y. Wu

[2][3]
()
()
()
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11-1-2

1-1-2-1
Nova-Pak C18(Milford,MA,USA)
Cosmosil 5C18-M S,5um,25cmx4.6mm
(Nacalai tesque,Kyoto,Japan)
(B)CH3;CN/H,0=80/20
280nm
15
60
-3
Flow rate
Time(min) (mL/min) A(%) B(%) Curve
Initial 1.0 95 5 Linear
15 10 75 25 Linear
35 10 65 35 Linear
50 10 25 75 Linear
55 10 0 100 Linear
60 1.0 0 100 Linear
1-1-1-2
0.05
40 70% 15 min 40
min(160 rpm) 30 min 3 25
25 45 nm 10 nL
11-1-3
-4 (mg/g n=16)
BG 0G WG B w 0 Total
Al 119.46 1799 5584 4213 1834 274  256.50
A2 12820 30.72  80.10 5.65 331 274  250.72
A3 7861 2623 3860 7718  13.60 213  236.35
A4 126.78  46.47  66.72  41.04  11.92 284 29577
A5 11923 3790 4015  23.08 3.43 192 22572
AB 21754 4459 8553  28.62 4.38 2.83 38348
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A7 131.94  45.49 71.83 7.33 2.38 1.86  260.82
A8 187.04  34.93 64.47 47.37 10.27 207  346.15
A9 108.81  15.47 1497 10173  17.38 1.66  260.02
A10 85.72 23.24 37.15 23.59 3.05 198  174.83
All 76.69 32.37 38.60 26.34 2.92 1.88  178.80
A12 12529  20.72 44.81 99.33 10.76 257  303.49
A13 97.55 17.24 19.65 10429  23.10 323  265.90
Al4 168.38  27.46 73.71 25.70 2.84 1.72  299.81
Al5 169.53  49.88 39.95 81.89 13.30 292  357.47
Al6 161.96  37.02 86.00 88.93 12.90 212  388.94
(Mg + 131.42 3174 53.63 51.51 9.62 233  280.25
SD% T #4013 1120 +2253 #3489 +6.62 +050 +64.65
Al1~AS8 A9~A16
BG A7-Al15
A7 B
A15
B =
[1-5 (mg/g n=13)
BG oG WG B W o) Total
B1 9263  63.96 * * * * 156.59
B2 7450 110.05 1454 * * * 199.09
B3 110.15 112.40 9.20 * 1.49 * 233.23
B4 110.36  130.90 * * * * 241.62
B5 108.48 107.86 * * 2.23 * 218.57
B6 108.34 10522  30.63 * * * 244.19
B7 3146 11594 467 * * * 152.06
B8 62.64  151.96 * * * * 214.61
B9 91.74  199.89 * * 1.88 * 293.50
B10 89.88 12754 * * * * 217.43
B11 6157  181.60 * * 1.84 * 245.01
B12 117.07  161.27 1.32 * 2.74 * 282.40
B13 30.50 117.443 * * * * 147.95
83.79  129.69 4.64 . 0.78 R 218.91
(mg/lg+ SD) #2959 +36.00 +9.02 +1.07 +46.03
11-4 oG W
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B O (B13)

20
11-6
11-6 (mg/lg n=30)

BG oG WG B w O Total

M51-1Y ¢ 85.94 17.98 4090 96.31 9.58 6.07 256.79
M51-1G  125.28 6.83 3930 84.13 6.77 * 262.31
M51-2Y 86.58 13.77 40.32  89.79 7.23 4.67 242.35
M51-3Y 89.34 28.09 46.37 77.91 6.78 2.62 251.12
M51-3G  101.70 12.08 4399 8281 6.36 4.37 251.30
M51-4G 91.48 22.44 52.09 100.16 5.70 2.52 274.39
M51-5Y 86.46 19.69 31.01  96.59 10.01 8.46 252.22
M51-5G 92.24 23.65 57.39 8454 6.05 2.90 266.78
M51-6Y 54.12 4.49 38.57 64.15 13.45 5.52 170.29
M51-7Y 110.14 2148 2596  57.19 3.54 * 218.32
M51-7G 11992 36.21 3433 57.71 3.94 2.59 254.70
M51-8Y 95.05 27.25 65.40 67.08 5.22 2.53 262.53
M51-8G 84.92 15.36 42.81 69.28 7.91 2.75 223.03
M51-9Y 103.69  35.17 54.82  95.07 5.40 3.48 297.64

M51-10Y 10417 32.86 66.02  93.99 6.93 6.31 310.28

M51-10G  92.82 27.08 44.52 77.84 9.16 6.18 257.61

M51-11G  69.22 15.95 3594 7155 10.24 3.76 206.67

M51-12Y  103.69  35.17 57.82  95.07 5.60 3.48 300.63

M51-13Y  85.03 18.43 39.59 78.99 6.95 4.85 233.84

M51-15Y  77.72 26.89 35.17 68.76 12.92 16119 237.64

M51-15G  105.14 2348 31.92 48.39 4.58 * 213.51

M51-16Y  87.70 20.54 4538  56.64 7.73 5.04 223.03

M51-16G 9131 24.37 30.86  33.52 3.96 4.00 238.01

M51-17G  44.38 8.18 1941  36.17 8.03 6.40 122.57

M51-18Y  82.87 17.92 20.93  39.09 10.98 9.15 210.93

M51-18G  74.32 15.80 1532 2177 7.20 4.26 168.67

M51-19Y  62.18 29.73 36.72  38.02 10.35 7.05 194.05

M51-19G  72.73 21.56 2151 3348 4.50 2.03 185.81

M51-20Y  85.37 16.36 44.73 66.16 7.21 2.50 222.33

M51-20G  87.16 21.33 32.83  54.73 6.51 * 202.55

88.42 21.34 39.40 72.89 7.35 4.99 233.73

(Mglg+SD) #1752 817 1295 =+17.13 254 298 +41.16

a Y G
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M51-2 M51-6 M519 M51-12 M51-13
M51-4 M51-11 M51-17 M51-1
M51-5 MS51-7 MS51-15 M51-16 M51-19 MS51-20

B
4= BG B B
3t M51-8 M51-10 M51-18
1. (280.25 + 64.65 mg/g)
(233.73 + 41.16 mg/g) (218.91+46.03mg/g)
2. BG (131.42 + 4013 mglg) 8842+
17.52 mg/g) (83.79 £ 29.59 mg/g)
3. oG WG
oG (12969 £+ 35.99 mglg) (3L74 + 1120
mg/g) (21.34 £ 8.17 mg/g) WG (5363 +
2253 mg/g) (3940 + 12.95 mg/g) (464 £
9.02mg/g) WG( » 0 mg/g)
4B (72.89 £ 17.13 mg/g) (5151 + 34.89 mg/g)
(» 0 mg/g)
( )
5. (218.12 mglg) (216.79
mg/g) (149.16 mg/g)
(85.23 mg/g) (6346 mg/g) ( 1mglo)
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6 BG WG B
oG BG
BG oG BG/OG 243
2.09 1.44

-7 ( VS. )

(Scutellaria baicalensis Georgi) (S viscidula Bge.)
B W O
280.25+64.65 mg/g 218.91+46.03 mg/g
oG OG 49.88 mg/g OG 63.96 mg/g
(WG OG) (OG WG)
BG/OG 2.37 144

(Scutellaria baicalensis Georgi)

233.73 £ 41.16 mg/g
oG 36.21 mg/g
BG/OG 2.09
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|1-2-4
[1]

[2]
1959

[3]

baicalengs Georgi

LC

1994

Pp 796-835

p.17,

http://Amww. ccmp. gov. tw
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RiEEE

Guard-Pak mBondapak C18(Millipore, Milford, MA, USA)
Cosmosl 5C18-MS, 5mm, 25cm 4.6mm (Nacda tesque, Kyoto,
Japan)

(A) H,O/CH30OH/CH;COOH = 475/25/5 (viviv)
(B) CH3OH
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-1-2-2

-1

i 0, 0,
(min) (mL/min) A% B% Curve
initial 0.9 95 5
3 0.9 84 16 linear
12 0.9 73 27 linear
20 0.9 60 40 linear
30 0.9 53 47 linear
35 0.9 52 48 linear
45 0.9 50 50 linear
50 0.9 40 60 linear
62 0.9 10 90 linear
64 0.9 0 100 linear
66 0.9 0 100 linear
70 0.9 35 65 linear
75 0.9 95 5 linear
75
15
280 nm
30 1lg
37 45 55
37 45 70 55
-2
37 45 55
1 90.04.26 90.04.23
2 90.05.02 90.04.26
3 90.05.09 90.04.30
4 90.05.16 90.05.02
5 90.05.23 90.05.06
6 90.05.30 90.05.09
7 90.06.07 90.05.13
8 90.06.14 90.05.16
9 90.06.21 90.05.20
10 90.06.28 90.05.23
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-1-2-3

504mg  mehyl 24-dihydroxybenzoate 70 100 mL
(19
029 15 mL 70% 15
50 mL 1mL
70% 50mL 045 u m -1-2-1
10puL

-1-3

1,3-0-B -D-glucopyranosde 2,gdlic acid 3,4-O-B -D-glucopyranoside
4resverarol 4-O- [ -D-glucopyranoside Sresvearo4-O- 3
-D-(2"-O-gdloyl)-glucopyranosde  6,doe-emodin8-O-3 -D-glucopyranoside
7 resverarol 4-O-3 -D-(6"-O-gdloyl)-glucopyranoside 8,sennosde B 9,sennoside
A 10emodin1l-O- B -D-glucopyranosde 1, chrysophandl-8-O- f3
-D-glucopyranodde 12,doe-emodi-w -O-3 -D-glucopyranosde 13 physcion-8-O-
B -D-glucopyranosde  14,w -hydroxy-emodin  15doe-emodin  16,rhein
17,emodin 18,chrysophanol  19,physcion
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Content (mg/g)

12

1n |

Period (day)
-1 37 (mg/g)
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Content (mg/g)

Period (day)
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-2-1

[4]

BG OG WG B W O BG
BG B W [4] BG
Ff BG

B [5-7]
O:;H H O o . " O o - O
e e
PV on J oH o

+

B
1986
_ 8
A ) (XP )
( ) 5 3
45 )
-2-2
-2-2-1

Nova-Pak C18(Milford,MA,USA)
Cosmosil 5C18-M S,5um,25cmx4.6mm
(Nacala tesque,Kyoto,Japan)
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(B)CH,CN/H,0=80/20

280nm
15
60
-3
Flow rate
Time(min) (mL/min) A(%) B(%) Curve
Initial 1.0 95 5 Linear
15 1.0 75 25 Linear
35 1.0 65 35 Linear
50 1.0 25 75 Linear
55 1.0 0 100 Linear
60 1.0 0 100 Linear
-2-2-2
-4
25 37 45
(4)
0 4 11 18 25 0O 4 7 11 18
32 28
-2-2-3
A XP 0.05 40 70%
15min 40 20 min(160rpm) 30min
3 25 25
45um 10ul
-2-3

BGbacain WG,wogonin  7-O-glucuronide OG,oroxylin A
7-O-glucuronide B,baicalein  W,wogonin  Q,oroxylin A

- 167 -



(mg/g)

content

(mg/g)
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-3
[1] -

1997

2] 82-87
2000

[3] 93-103
2000

[4]T. Tomimori, Y. Miyachi, H. Jn, S. Toyofuku, and M. Y amamoto, Shoyakugaku
Zasshi, 1986, 40, 381.

[5]T. Miwa, Acta. Phytochim. , 1932, 6, 155.

[6] T. Miwa, Acta. Phytochim. , 1936, 9, 89.

[7] T. Miwa, Acta. Phytochim. , 1935, 8, 231.

[8]K. Sagara, T. Oshima, H. Murayama, Y. Ito, and H. [tokawa, Shoyakugaku Zasshi,
1986, 40, 72.

-3-1
coptisne
berberine  epiberberine  padmatine columbamine berberagine  jatrorrhizine
megnoflorine berberine

0.2
37° C 5 C 75 30
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57° C 37° C
Sample
90.11.03 90.10.16
90.11.04 90.10.19
90.11.05 90.10.22
90.11.06 90.10.26
90.11.07 90.10.29
90.11.08 90.11.05
90.11.09 90.11.12
90.11.13 90.11.27
0.6g  benzyltriethylanmonium chloride 100mL
IS 7 mL 70% 15
25 mL 25 mL
70% 25 mL 045 uy m

10 sec hydrogatic  10cm

- 175-



37

55

50

40

35

30

10

15

20 25 30

Prine

37

10

10

15

20 25 30

Prine

- 176 -



37

16

14

——copti g
—8—ecpi bel
—a—pal mat
—>*—c ol umi
—*—berbe

—e—j atro

ine
berine
i ne
ami ne
astine

rhizine

0 1 1 1 1 1
0 5 10 15 20 25 30
37
3
2.6
4
*~ L
2 ——coptigline
1 —4&—pal matf[i ne
~— —>—col umbjami ne
) —*—berber|lastine
1W —®—j atror{rhizine
0. X
0 1 1 1 1 1
0 5 10 15 20 25 30

- 177 -



57

47
4 6 f\
. [\
. [
\ o
43
L/ \
) \v/ \
40 L L
0 2 4 6 10 12
57
8
A,
I RAVANR
5
\ erine
4
3
2
1
0
2 4 6 10 12

- 178 -



57

14

——copti g
—m—epi bel
—A—pal mat
—>—col
—x—berbe

um

[ —e—j atro
4W
2&
Nk R—y %
O 1 1 1 1 1
0 2 4 6 8 10 12
57
2.
2.\//\ A
,\A/O\ —+—copti s
1. B—% - Cm oy
epiber
\/ \ —A—pal mat
—>—col umb
1 A, \| —*—berber
9 —8—j atror
0. F
0 . . . . .
0 2 4 6 8 10 12

57C

- 179-

ine
berine
ine
ami ne
astine
rhizine
ine
berine
i ne
ami ne
astine

rhizine



37 37
1. @ 0.7
1.k a 0.6 /’\\
0. 0.
) SA/ ‘ SA/
0.6 0..;\‘
0.4 0.
r / 0.
0. g BI$
1 1 1
0 2 4 6 0 2 6
37 37
1.8 1. @
1.0 .
1.
. A
: \/ RAT 1 9 -
RTIT7 4
l."h
N W)
0.8 CH/ 1 9 0.6
0. ol
0. LIP CH/ | S
J{A‘A’ﬁ‘ﬁ’ﬁ —A 0. |
0.2 EM7 TS
S
1 1 0 1
0 2 4 6 0 2 6
-12 37

- 180 -



\"Z}

57 57
1. @ 0.8
1 0. 1
0.5
o.e—vx./._.\ ®
0.
0.6 ?@@ 0l SALLS
> 71—
A ’ q
0 SBY | 0'%*1&! \‘S'SH
0 ' 0
0 10 20 30 0 10 20 30
57
1.8 57
1.6
1
0-< RAT T 6
0.
0.6
0.
0.
0.
0.
0.2 EM/L 1L S 0.
0 1 1 0 L L
0 10 20 30 0 10 20 30
-13 57

- 181-



area ratim@g area ratiogg
18 4
165 3.
14\’/’\‘/‘\5—0—1 1
12¢ 2.5
10f 2 L
8 T 1.5
6 1+
‘2" 1P
I a 1 1
0 . , 1o 0 a
0 10 20 30 0 10 20 30
3lsare.a 1 sAarea
g LGt o rati o
1
5 s WG WG

0G
0.5
0 I ! 1E[y0 L ! a
0 10 20 30 0 10 20 30
ar ea 0.@+8&=2
5rntin 5 o.Bgatio B
0.
s 0.16
3l 0.
0.
2 t W 0.
l.___./—l—H—l—I-*—H 0.
N 0.
0 1 1 La
0 10 20 30 4 30
-14 37 C

- 182 -




day
5 101520253035

10

area ratio 0 g_area
! 0.
5 0.
WG 0.
.5 0.
4 0.
1M 0.
. B
da 0.
1 1 1 1 1 1 | | | |
0 d a
0 5 10152025 30 35 0 5 10 15 20 25
ar ea ar ea
ratio rati o
B
W
| 1 1 1 1 (I) 1 (]
day al
0 5 1015 202530 35 0 5 10 15 20 25
-15 57 C

- 183-



Pueraria thomsonii
P. lobata
Scutdlaria baicalenss
Svistidula
Oroxylin A 7-o-glucuronide aglycone

BG/OGL1.44 aglycone
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CCMP88-RD-048
CCMP89-RD-041
CCMP90-RD-109

Study on theidentification of Chineseherbal
drugs by chemical analysis

DNA

70% HALC
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CCMP88-RD-048
HALC CE
HRLC CE

ephedrine
pseudoephedrine methylpseudoephedrine methylephedrine norephedrine
noraseudoephedrine
ephedrine  pseudoephedrine

CE isoleucine HALC DS
8 40 ephedrine  pseudoephedrine
1 1
berberine

pdmetine jarorrhizine phelodendrine magnoflorine

bebaine  pamaine CE
HALC DS 9 3b
bererine  padmaine 1~3 18

1994
— HRLC
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ginsenodde
ginsenodde
03 08

Cosmodl

epiberberine

evodiamine  dehydroevodiamine

Rb,
Rgl Rb 18
0.15
C8 Ci18 HLB
5.42ng
HPLC
CCMP89-RD-041
5Ci-MS
dbiflorine  paeoniflorine
dbiflorine
CE
ODS-80TM
finger print
berberine CE
Coamosl 5CigMS
evodiamine
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CCMP90-RD-109
(Pueraria thomsonii Benth.)

HPLC
1192 6.89
2.5mg/g 2.0mg/g
Georgi) (SvistidulaBge)
(218.91+46.03 mg/g) OGWG
27.95 BG/OG 1.37

sennoside A B
adoe-emodin
bacdin  bacden
berberine
berberine
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CCMP88-RD-048
CCMP89-RD-041
CCMP90-RD-109

Department of Chemistry , National Taiwan Normal University
Shuenn-Jyi Sheu
Abstract

1% year CCMPS88-RD-048
Thefirg chapter of this report gpplied high-performance liquid chromatography
HRLC and capillary dectrophoress CE  to the andlyss pf Ephedra Herba and
Phdlodendri Cortex preparations for the ratios of therr key chemica condituent thet
areto be used asabadsfor the judgment of their sources. Both HPLC and CE belong
to the same liuquid chromatographic technology, but they follow different separation
mpdes which supplement each other and are suitable for the anadyds of Chineses
herbal drugs.

The ephedra soicies indude Ephedra dnica, E. intermedia, E. equisetina and
E..which dl contain the dka oids such as ephedrine, pseudoephedring, methylephedrine,
methylpseudoephedring, norphedrine and norpsedoephedrine. Andyses of samples
taken from commerica products showed that most ephedra products were made from E.
snica and E intermedia. The two species can be discriminated with their ephedrine to
pseudoephedrine raios. In andyzing ephedra products with CE, dkaline isoeucine
solution as used as an duent. Both methods could accomplish the andlyss within 8
and 40 min, repectively. The ephedrine to pseudoephedrine ratis is greater than unit
for E. sinica and less than unit for E. inermedia.

For phellodendron, we have various species such as the berbering, pamatine,
jarorrhizingphdlodrine and magnoflorine. Commercid aticle of this herb come
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chiefly from the Korean phellodendron and Taiwanese phdlodendron. Arranging and
summarizing the data for the two source, we found thet their difference lied chiefly in
the berbrine to pamétine ratio.ln anadyzing phellodendron products with the CE
method,sodium acetate solution was used as the carier and with the HPLC
method,SDS-acetic acid solution was the duent. They could accomplish the andyss
within 9 and 35min,respectively. The berberine to palmatine ratio was 1~3.

Ginseng contain chiefly aseries of ginseng sgponinswhich can be andyzed witha
plurdity of methods In 1994We devdoped an HPLC method thet could
smultaneoudy determine 12 condtituent. However,when it was gpplied to the andyss
of ginseng preparation,it was subject to interferece from other herbs and did not work
well. The second chapter of this report dedt with the development of an ided andytic
method for ginseng preparation for identifying whether it was white or red
ginseng,ginseng root hair or American ginseng from which the preparationswere made.

Screening of commercid samples showed that ginseng preparations were
mosly made from or adulterated with ginseng root hairs that are low priced and
abound in ginsenoside Rbl and were therefore often used in place of white or red
ginseng. The eedest way to discriminate ginseng root hairs from white ginseng is by
the ratio of the ginsenosde Rg to Rerdio. The ratio was gregter than 1.8 for white or
red ginseng and between 03. - 0.8 for ginseng root hairs, while for American ginseng,
it was less than 1.5. Ginseng sgponins are trace components. This study used different
solid phase extracting materids (C8, C18, HLB) and different polarity duents to
eliminate some interfering substances to thereby achieve accurate assay purposes and
promote the detectable limit to 542 ng. With pretrestment and usng potassum
dihydrogenphosphate as the duent for anadysis on HPLC, we were able to accomplish
assays for Mgor Four Herb Combination, Ginseng and Longan Combination and
Ophiopogon Combination. Whereas, Ginseng and Agtragalus Combination hed sever
interference, and should require reduction of assay quantity in order to achieve the
expected goal.
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2" year CCMP89-RD-041

White peony is a hemopoietic drug capable of supplementing blood, dleviating
urgency and aresing pan, while red peony belongs to the category of blood
enlivening drugs capable of dearing heet, cooling blood, enlivening blood and
removing stagnant blood. From the medicd literature, the herbd formula Cinnamon
and Hoden Combiretion should contain red peony as component, and the formula
Peony and Licorice Combination should contain white peony. Thus, the use of correct
drug maerids is a prerequiste in the practice of “ prescribe according to symptom
complex”. This sudy employed Coamosi| 5 C,g-M S column and used phosphate sdt
solution together with acetonitrile and methanol as duent in the andysis of the herbs
The result shows that the digtinction between the two herbs lies in the dbiflorine to
paeoniflorine ratio, which is dmost zero in red peony; wheress dbiflorine is found to
exis markedly in white peony. The most important with this method isiits gpplication
to the andyss of ample herbs and herb formulas. CE may dso be used as an
andyzing device. This sudy andyzed 14 formulas containing white peony and 3
formulas containing red peony.

Traditiond Chinese medicine practiced in Jgpan is required to use Jgpanese
coptis for this herb itsdf, but the Chinese Pharmacopoeia indudes Szechuan coptis
and Ya coptis Currently the Jgpan Hedlth Ministry began to invedtigate to see if there
are any differences between herbd preparations from the two kinds of coptis. We used
ODS-80TM column and acetate salts and acetonitrile as duent and found differences
between the finger prints of the two kinds of herbs. The Japanese coptis does not
contain epiberbering, which, nevertheless, occupies one seventh of the content of
berberine in Szechuan coptis. CE is even more suitable for andyss of these dkdoids.
The method presented rerewith can be gpplied without difficulty to the identification
of botanica sources for herba drug materids, smple herbs and herba formulas. This
study tested ten samples of coptis preparations.

Ancient medicd texts record, “the opertmouth articles ae good in qudity, and
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the closed-mouth ones cause depresson”. Long term adminidration of the
closed-mouth aticles can cause Sde effect of chest depresson. This sudy used
Cosmos| 5 Cig-MS column and acetate sdt, acetonitrile and methanol as duent for
Sspardion, and discriminated the two varigties by the pharmacologicdly active
condtituents evodiamine and dehydroevodiamine. As aresult, the opertmouth article
contans more evodiamine and the contrary is true with the dosed-mouth atidle. This
feature can be gpplied to the test of commercid articles. This sudy used the method to
analyze several samples of Evodia Combination extract preparations.

The shdf lives of the chief condituents in herb drug materids were dso tested,
and, generdly spesking, they are reduced with time, but without any obsarvable
regularity. This study meade a series of investigations on the drug materias evodia and
peony.

39year CCMP90-RD-109

A totd of 25 samples of Puerariae Radix,14 from the markets of Tawan and 11
from Mainland China, were collected and assayed. Results showed that the samples
bought from Tawan herba markets were dl bedonged to P. thomsonii. The two kinds
of Puerariae Radix can be digtinguished by the ratios of puerarin / daidzein or the
contents of puerarin. The ratio of puerarin / daidzein was higher than 11.92 in
P .lobata ,but lessthan 6.89 in P. thomsonii. In addition, the contents of puerarin were
higher than 2.5 mg/gin P. lobata, but lessthan 2.0 mg/gin P. thomsonii. From data of
chemica andlyss of the herbd congtituents, the origin and quaity of a herb could be
postulated. Meanwhile, ten herbd preparations, which contained @ther P, labataor P
thomsonii, could be identified and determined.

A totd of 59 commercid samples of Scutdlariae Radix which originated from
Sutellaria baicalenss Georgi and S vistidula Bge. were collected from the Tawan
and Manland China herba markets. It was found that the contents of scute flavonoids
in S baicalenss (280.25£64.45 mg/g) were superior to those in S vistidula
(218.91+46.03 mg/g) ; the raio of OG/WG was 0.56 for the former and 27.95 for
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the latter ; the ratio of BG/OG was more than 1.44 for the former and less than 1.37
for the latter. From the data on the chemicd andyss of the herb's condtituents , we
can podtulate the origin and quadlity of a herb drug Using these method ten herbd
preparations were also analyzed and conformed.

The shdf lives of the chief condituents in herb drug maerids and herba
prepartions were aso sudied, and, genedly spesking, they were reduced with time
and temperature, but could not have observable regularity,. This Sudy made a series of
investigations on the drug maerids, rhubard, scute and coptis and the harbd
preparation san-huang-hsieh-hsin-tang.

DNA/PCR
[1] (Ephedra
gnica Stapf) (E. intermedia Schrent) E/PE >
1 MEMMPE>10 NENPE>04 E/PE<0.3 MEMPE~1 NENPE
<0.4[2]
[3] (Phdllodendron
chinense Schneid) (P. amurense Ruprecht) (P. wilsonii
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Hayata et Kanehira)

berberine
megnoflorine 41-42mg/g
15-16mg/g [4]
[3] Panax
ginseng C. A. Meyer, [6]
Rbl 2.6
Rbl 25 Rol 09 Rl Rol
Rgl/Rbl 183
0.4 [7]
[8]
Peaonia vitchii Lynch, P. lactifiora Pdl. (=P. albiflora
Pdl.)
dbiflorin
oxypaeoniflorin AFOPE 2~7 0~0.3
paeonol [ 9]
[10] (Coptidisjaponica (Thunb) Makino)
epiberberine berberastine, (C. chinense Franch) (C.
deltoidea C. Y. Cheng et Hsa0) [11]
( BEvodia
rutaecarpa ( Juss. ) Benth.) (E. officinals Dode)[12]
C ) C ) [13]
[14,15] flavonoids
evodiamine, rutaecarpine, evocarpine flavonoids
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ephedrine
berberine ginsenoside Rb;
paeoniflorin evodiamine

ephedrine pseudoephedrine ephedrine  pseudoephdrine
(
ephedrine pseudoephedrine);
Rbl Rbl

berberine

1. CE
‘Waters Quanta 4000
:60cm x 75y m|l.D. uncoated
: ontline UV detector at 185 nm
CHEM
2. HPLC
HP1050
ODS-80TM
| socratic
UV detector at 214 nm
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-1-2
Buffer.0.02M isoleucine  0.005M PH=10.0
Voltage: 28kV
Injection mode 10 sec hydrostatic
-1-3 HPLC
Buffer : H,O : SDS: H3PO,: CH;CN 600ml :6g:1ml: 400 ml
Flow rate: 1 ml/min
Time: 40 min.
Post run : 10 min.

-2-1
1. CE
Waters Quanta 4000
50cm x 50 gy ml.D. uncoated
on-line UV detector at 280 nm
CHEM
2. HPLC
Waters
5C1e-MS
Gradient
UV detector at 270 nm
-2-2
Buffer 50%  0.5M PH=4.6 50%
Voltage 15KV

Injection mode 15 sec hydrostatic

Runtime 9 min
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-2-3 HPLC
Buffer :A : Buffer/CH;CN=60/40 (Buffer = 50 mM CH;COONat2 %

CH3;COOH +5 mM SDS)
B : HO:CH;CN:CH3;OH (100 : 450 : 450)
Flow rate : 1 ml/min

Gradient table:
Time A B C D
Initial 100 0 0 0
20 65 35 0 0
40 65 35 0 0

Time: 35 min.
Post run : 15 min.

-3-1
(HPLC) HP1100
pump HP1100

Autosampler
HP1100

HP1100-photodiode array
HP ChemSaion for LC (Rev.A. 04.02Hewlett Packard

1990-1996)

Extraction Cartridges (1) BondElut-C8(10cc,500mg,VARIAN)
(2) OASIS —HLB (3cc,60mg, ,\Waters)
(3) Sep-Pak Cartridge-C18 ( Waters)
Vac Elut Vacuum Manifeld  Waters
-3-2 HPLC
Lichrospher RP-18 endcapped (5 um, 4.0 1.D.x10 mm, Merk)
Cosmosil 5C18-MS(5 um, 4.6 1.D.x250 mm, Nacalal)
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(B) CH:CN
(C) HO
(D) MeOH
(min) (ml/min) %A %B %C %D
0 1 80 20 0 0
20 1 75 25 0 0
40 1 65 35 0 0
50 1 0 45 55 0
65 1 0 80 20 0
70 1 0 20 80 0
203nm
-4-1
Wanters Quant 4000
(pH meter )  Suntex SP-2200
Hettich Universal 10 mLx 12
-4-2
100cm x 75 nm |.D.(Polymicro Technologies, Phoenix,
AZ,USA) 92.4cm
100mBar 1.2
20KV( )
24.2~26
254 nm
CZE 15 mM Na.B/O; pH=9.8
40 min
MEKC aN0% 15mM NaB,O; 50mM SC (
NaOH pH=9.8) 40min
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0.1 M NaOH 4 4

4 01M NaOH5
5
-5-1
(HPLC) HP1100
pump HP1100
Autosampler
HP1100
HP1100-photodiode array
HP ChemSation for LC (Rev.A. 04.02Hewlett Packard 1990
1996)
-5-2 HPLC

Buffer 50 mM CH;COONat+2 % CH;COOH
Column : ODS-80TM

Pump system : Isocratic  Buffer/CH3;CN=70/30
Flow rate : 0.85 ml/min

Time :60 min.

Post run : 15 min.

Wavelength : 270 nm

-6-1
1. Hettich Universal 10mL x 12
2. pH meter Suntex SP-2200
3. Rotavapor Buchi RE 111
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4. HPLC

Shimadzu LC-6AD

Rheodyne Type 7125 (20-uy L loop)

Shimadzu SLC-6B system controller
Shimadzu SPD-M6A photodiode Array UV-VIS Detecter
Shimadzu CLASS-M10A
486D X2-66
-6-2 HPLC
0.3 7 70
50 451 m
10u L HALC

M -Bondapak C18 ( Millipore MA
Cosmosil 5C18-MS 5um 25cmx 4.6mm

(Nacalai tesque Kyoto
(A) buffer / CH;CN 80/20 (VIV)
buffer 30mM NaOAc 125 HOAc
(B) H,O/ CH3CN / CH;OH / AcOH  10/45/45/0.25

)

)

250 nm
50
15
0 0,
(min) (mL/min) A% B % curve
initia 10 100 0 *
15 1.0 30 70 linear
22 1.0 30 70 linear
25 1.0 0 100 linear
40 1.0 0 100 linear
50 1.0 100 0 linear
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-7-1
(HPLC) HP1100

pump HP1100
Autosampler
HP1100
HP1100-photodiode array
HP ChemSaion for LC (Rev.A. 04.02Hewlett Packard
1990-1996)
-7-2
Nova-Pak silica (Millipore, Milford, MA, USA)
Cosmosl 5CgMS, 5u m, 25cm 4.6mm (Nacda tesque, Kyato,
Japan)
(B) CH3CN / CH30OH/ H,O=3/3/ 4 (viv)
(min) (mL/min) A% B% Curve
initial 10 100 0
5 1.0 90 10 linear
10 10 80 20 linear
20 1.0 65 35 linear
25 10 50 50 linear
30 1.0 60 40 linear
40 10 50 50 linear
50 1.0 0 100 linear
70 10 0 100 linear
15
65
254 nm
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-8-1
(HPLC) HP1100

pump HP1100
Autosampler
HP1100
HP1100-photodiode array
HP ChemSation for LC (Rev.A. 04.02Hewlett Packard 1990
1996)
11-8-2
Nova-Pak C18(Milford, MA,USA)
Cosmosil 5C18-M S,5um,25cmx4.6mm
(Nacala tesque,Kyoto,Japan)
(B) CH3CN/H,0=80/20
280nm
15
60
Flow rate
Time(min) (mL/min) A(%) B(%) Curve
Initial 1.0 95 5 Linear
15 10 75 25 Linear
35 1.0 65 35 Linear
50 10 25 75 Linear
55 1.0 0 100 Linear
60 10 0 100 Linear
-9-1
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(HPLC) HP1100
pump HP1100
Autosampler
HP1100
HP1100-photodiode array
HP ChemStation for LC (Rev.A. 04.02,Hewlett Packard 1990- 1996)

-9-2

Guard-Pak mBondapak C18(Millipore, Milford, MA, USA)
Coamad| 5C18-MS 5nm, 25cm 4.6mm (Nacda tesgue, Kyato, Jgpan)
(A) HO/CH3OH/CH3COOH = 475/25/5 (vIviv)

(B) CH3OH
(min) (mL/min) A% B% Curve

Initial 0.9 95 5
3 0.9 84 16 linear
12 0.9 73 27 linear
20 0.9 60 40 linear
30 0.9 53 47 linear
35 0.9 52 48 linear
45 0.9 50 50 linear
50 0.9 40 60 linear
62 0.9 10 90 linear
64 0.9 0 100 linear
66 0.9 0 100 linear
70 0.9 35 65 linear
75 0.9 95 5 linear

75

15

280 nm
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-1-1

-1.1 mg/g
ephedrine pseudoephedrine
1.037 0.502 1.539
0.167 0.878 1.045
3.213 0.902 4.115
2.848 1.310 4.158
ephedrine pseudoephedrine
-1-2
HPLC CE ephedrine
pseudoephedrine
s Vi ¥
.
i ; E
..I 1 [ | L] I X I ] ]
o ] ;ﬂﬁ 5’ |
E | |
]
93 8 & 1 3 3 i w
T
A  REEERE
E || |
E ||
1 vl .
i ."'\.li..l‘. 1B N v
- ki et e e
l;I ] * 1 1 ] ¥ L]
ak |
5 l. ‘ EidREn E
1 | |
1
:: I‘Ilf'u ] ;
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) ¥ L] i ¥ i ¥ ]
1-1 HPLC
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ol
=4 z
=
il
3 —
> =
osk "
w
=
w ‘% y
=
2 UL
0 2 & 6 8 1;3
Time (min)
-1-2 CE
-2-1
-2-1 (mg/ml)
BER PAL JAT PHE MAG Total
0.9 0.2 0.1 0.4 1.4 3
3.8 0.3 0.3 1.0 1.3 6.7
0.7 0.3 0.05 0.2 0.5 1.75
( 8.0 0.8 0.6 1.1 2.7 13.2
( 1.7 0.8 0.3 1.2 0.8 4.8
-2-2 (%)
BER PAL JAT PHE MAG
30 6.7 3.3 13.3 46.7
56.7 4.5 45 14.9 19.4
40 17.1 2.9 11.4 57.1
( 60.6 6.1 4.5 8.3 20.5
( 35.4 16.7 6.3 25 16.7
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berberine
pamatine

-2-2

peak

berberine

berberine

berberine
13 13
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WA P TRABRL (AEH) EPTRABRL (BEH)

0 0
!
1
s 4~
15 , £
2
10 | Ry [
} i
! 2
5
. g‘ ] J
AN o ATV Nt figlil] q
—
§ 1 234@\6m 5_’/4
| R LA RN R LR RN R ANy AR R RN RARE] T T T T T R En EEEmEm e e RRRARRRRRR RS
DR A S A R A
Yinutes Hinutes Hinutes
2.2 CE
31
ginsenodde
R, ginsenosde
Rgl Re 18 03 08
0.15
3.2
2.59/40ml
2.59 condition
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pH

pH
-4-1
5Cig-MS
dbiflorine  paeoniflorine
abiflorine
-4-2
dbiflorine
A.
1. 8.
2. 0.
3. 10.
4, 11.
5. 12.
6. 13.
7. 14.
B.
1. 3.
2.
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ODS-80TM
finger-print epiberberine
berberine CE
-5-2
1. 6
2. 7
3. 8
4, 9.
5. 10.
-6-1
mabs___

200 Chl, 250nm

150

b
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zoo [ Chi[ 250nm

150

100

504 °

-6-1 HPLC (A) (B)
evodiamine  dehydroevodiamine

-6-2

mAbs
150| Chfl|250nm

1004

504

| M‘MJWULJLNM
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-6-2 HPLC

1, Carboxyevodiamine 2, Dehydroevodiamine 3, Evodiamine
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4, Rutaecarpine 5, Evocarpine 6, Dihydroevocarpine

-7-1
-7-1 ( VS. )
2.0 mg/g 2.5mg/g
2.0 mg/g 3.0 mg/g
/ 10 10
8
mAbs
100 -
A 2 4
1S
o 3
[
(o) I\ =t _l_hr _JIL_.._ 1 _dl»_.!-
15 3
B
E 'IOO-|
3
= 50 TT
2 z
ﬁ O o ke _ _J.J_NJJJL_IILQLL_‘__ e 7
"
150 2
C x10 P
100 s l
5004 H_Jh__,_ T _._.._JL...__JLJ',__iL]L_LL 3 ] _Ii_ o
|
of L I . . 4 s
o 20 40 60
Retention time(min)
-7-1 (A) (B) ©

l:puerarin  2:daidzin
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-7-2

( (puerarin
daidzin scae )
-8-1
-8-1 ( VS. )
(Scutellaria baicalensis Georgi) (S viscidula Bge.)
B W O
280.25+64.65 mg/g 218.91+46.03 mg/g
oG OG 49.88 mg/g OG 63.96 mg/g
(WG 0G) (OG WG)
BG/OG 2.37 1.44

(Scutellaria baicalensis Georgi)

233.73 £ 41.16 mg/g
oG 36.21 mg/g
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-8-2
Sutdlaria
baicalenss Georgi

1,30-B -D-glucopyrancsde 2,gdlic acid 3,4-O-B -D-glucopyranoside
4 resveratlrol 4'-O-f3 -D-glucopyranosde 5resverarol4-O3 -D-(2-O-gdloyl)-
glucopyranosde 6,doe-emodin8-O-3 -D-glucopyrancsde 7resverarol 4-O-3
-D-(6"-O-gdloyl)-glucopyranosde 8,sennoside B 9,.sennoside A 10,emodin-1-O-
B -D-glucopyrancsde 11, chrysophaol-8-O-3 -D-glucopyrancsde 12,doe-emodi-
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w -O-B -D-glucopyranosde  13physcion8-O- 3 -D-glucopyranosde 14, w
-hydroxy-emodin  15doe-emodin 16rhein  17,emodin 18 ,chrysophanal
19,physcion

- 215-



- 216 -

{1

= O 150 -1 Joh fun 1 e Jbd = |

(=]

it

I 15 1=

©



- 217 -

1
|—%—2
| ——3
|—x—&
| —e—3
|—e—6
|——1 |
—o— 8

9

1

A et

z

=

g

(mg/g)

E EREE

=I5



w

o o

~

DNA

fingerprint
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Y. M. Liuy, S. J. Sheu, S H. Chiou, H. C. Chang and Y. P. Chen, PlantaMed., 59,
376(1993)
ref.1, p117.

Y.M.Liu, S. J Shey, S H. Chiouy, H. C. Chang and Y. P. Chen, FlantaMed., 59,
557(1993)
ref.1,. p407.
pp.71-72, (1980)
W. C. Chuang, S. K. Wu, SJ. Shey, S. H. Chiou, H. C. Chang and Y. P. Chen,
PlantaMed., 61, 459(1995)
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