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Abstract: Objective To investigate the biotransformation of podophyllotoxin by cell sugpension
culture and root culture systems of Rheum palmatum. M ethods Plant tissue culture technology was
employed. The products were isolated by silica gel column chromatography and their structures were
elucidated by gectral methods. Results A dding of podophyllotoxin had no obvious effects on the pH
value of cell sugpension culture and root culture systensof R. palmatum. In the case of present study,
73. 8% of podophyllotoxin was converted by cell sugpension culture and 56.3% by root culture. The
products were different between the two culture systan. Podophyllotoxin was oonverted into
picropodophyllin with cell sugpension culture system and many other products besides epipodophyllotoxin
w ith root culture systan. Conclusion Both of cell sugpension culture and root culture systams of R.
palmatum are able to convert podophyllotoxin.

Key words Rheum palmatum L.; cell sugension culture systam; root culture systam;
podophyllotoxin; picropodophyllin; epipodophyllotoxin; biotransformation

[1]
[2 4]

[5]

* : 2007-09-15
: (1962—) ,



- 764- Chinese Traditional and Herbal Drugs 39 2008 5
2, 3 1.3
-4- 20 40 1.3.1 : 10mg
, , 0.5mL . (0.45
el , um) , , 100mgA
’ , (7 10] , 20 g,
Rheum palmatum L . 250 mL 100 mL
30g, 100
, , mL
, 1.3.2 pH :
, 14 d )
pH
1.3.3 :
1.1 , 50 , HPLC
Singpodagohy llum hexandrum
(Royle) Ying , : :
> 98% ,
1.2 ,
1.2.1 )
Rheum palmatum : Spectra Series P100
L. , , , Spectra Series UV 100 ,
5%H:0: 5min 2h 254 nm, phenomenex prodigy 5 pOD S(3) 100A
3 , , (250 mmx 4. 60 nm), 60%
MS , 22 2
, 12 h/d, 1500 20001x 15d 2.1 pH
,18d pH 5.8 14d
1.2.2 pH 5.1, pH 5.2,
, MS pH 5. 4, pH 5.4
(0.5mgA 6BA+ 0.5mgA NAA + 0.5 pH
mgA 2,4D) :pH 5.8, 2.2 :
(25 1) 12h/d 20d : ( t= 7.617
20d min) , 6.4min ( 1-
5 MS , B) , 6.383 9.083 10.150
(25t 1) 80 r/min 1 20g 11.367 11.983 13.250 14.433 16.083 min
30mL , 20 25 1 9 ( 1€)
2 S0mL, 3 100 mL )
5d
1.2.3 : ) )
0.5g, 5mL 12WP 73.8% ,
(0.1mgA NAA+ 0.1mgA 6BA+ 0.1mgAL 2, 56. 3%
4D, ) ,pH 5.8, 2.3 : HPLC
4 , 5 100 mL gui02  gui03;

2 YL6 YLS



Chinese Traditional and Herbal Drugs 39 5 2008 5 - 765-

0 5 10 15 200 5 1015 20 250 5

t/ min

10 15 20 25

A- B- C-
A -podophyllotoxin reference substance
B-cell sugppension culture systean C-root culture system
1 HPLC
Fig 1 HPLC Chranatograms of biotransformation
of podophyllotoxin in culture systans

of R. palmatum
,guid2  YLS8
guio3 YL 6
2.3.1 guio3: () EmMSm/
z: 414(M ", 100), 396 (M - H0O, 18), 383(18), 369
(8), 355(10), 329(12), 299(12), 201(10), 181(10),
168 (14) 'HNMR (500M Hz, CDCls) & 2. 74 (1H,
m,H-3), 3.24(1H, dd,J= 5.00, 10 Hz, H-2), 3. 82
(6H, s, 3,5 -OMe), 3.86(3H, s, 4 OM g, 4. 11
(1H,d,J= 5.0Hz H-1),4.45(1H, dd,J = 6.5, 10
Hz H-118,4.52(2H,m,H-4,H-11%), 5. 96 (2H, d,
J=11Hz -OCHLO-), 6.38(1H, s,H-8), 6. 45(1H,
sSH-2',6),7.04(1H, s, H-5)

414[M T ], : 396 383
369 355 329 181 168 4-
) 396
[11] , ’
(picropodophyllin)
2.3.2 YL 6 () EmMSm/z

414 (M *, 100), 396 (M - H:0, 4), 369(4), 355(2),
329(2), 299 (2), 246 (8), 181 (12), 168 (10) 'H-
NMR (500 MHz, CDOD) & 2.86 (1H, m, H-3),
3.34(1H,d,J= 11.5Hz H-1),3.696 (6H, s, 3,
5 -OMe), 3.70(3H,s, 4 -OM e), 4.30(1H, dd,J =
8.0,8.5Hz H-118,4.37(1H,dd,J= 8.0,8.5Hz
H-11x), 4.60(1H, d,J = 5.2 Hz, H-1), 4. 83 (1H,
J=3.5 Hz, H-4), 5.94 (2H, d, J = 3.0 Hz
OCHL-), 6.33(2H, s,H-2",H-6"), 6.49(1H, s,
H-8), 6.92 (1H, s, H-5) “CNMR (500 M Hz,
CDOD) & 40.19(C-3), 41.75(C-2), 45.19(C-1),
56.51(3',5 -OM e), 61. 04(4’ -OM e), 67. 11(C-4),

69. 45 (C-11), 102.78 (-OCH-), 109.41 (C-2’,
6'), 109.41 (C-5), 110.77 (C-8), 133.01 (C-9),
133.01 (C-10), 133.95 (C-1'), 137.40 (C-4'),
148.65 (C-7), 149.6 (C-6), 153.77 (C-3’, 5"),
177.67(C-13)

414M * 1,
396 369 355 246 181 168 4-
246
) ) ) OH OMe
4  OH
, o B .
(epipodophyllotoxin),
[12]
3
pH ;
73. 8% ,
56. 3%
T
[1] .
RIE , 2003, 10(6): 405-408.

[2] FuruyaT, AsadaY, M izobata S, et al- Biotransformation of
p-aninobenzoic acid by cultured cells of Eucalyptus perr-
iniana [J]. Phytochanistry, 1998, 49(1): 109.

( ) [J]- , 2003,
34(2): 116-118.

[3]. , 1997, 9(3): 81-89.



766- Chinese Traditional and Herbal Drugs 39 5 2008 5

(9]

carried out using Cis as an analytic colunn, gradient eluted with amixture consisting of acetonitrile and
0.1% HsPO4. Results This experiment established a gecific method for the quality control of Radix
Polygoni M ultif lori and Caulis et Folium Polygoni M ultif lori, and compared the similarity of Radix
Polygoni M ultif lori with Caulis Polygoni M ultif lori from different habitats. Conclusion Thismethod is
very simple, reliable, and can be used for the fingerprint assay and quality control of Radix Polygoni
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Abstract: Objective To establish HPL C fingerprints for Radix Polygoni M ultif lori and Caulis et
Folium Polygoni M ultif lori, to compare the fingerprints of the above two crude drugs collected from
different habitats, and to provide a neav method for scientific evaluation and quality control of them.
M ethods
superonic wave w ith methanol and ethyl acetate. The chromatographic procedure for fingerprints was
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Radix Polygoni M ultif lori and Caulis et Folium Polygoni M ultif lori were extracted by



