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Production of Novel Flavonoids in Cell Cultures of
Cudrania tricuspidata
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ABSTRACT To produce novel bioactive flavonoids, Gericudranin A and Gericudranin B, a cell culture system of
Cudrania tricuspidata including callus induction and optimization of culture conditions was established. Friable calli
were efficiently induced from the hypocotyl segments of seedlings on B5 medium supplemented with 1.0 mg/L
NAA, 0.1 mg/L kinetin and 3% sucrose. Several factors were optimized for the Gericudranin production and the cell
growth in suspension cultures. Low level of basal salt medium (1/8 MS), 1.0 mg/L IAA and 0.1 mg/L zeatin, and
high level of sucrose (5%) were effective for the production of Gericudranins, whereas WPM with 1.0 mg/L NAA, 0.1
mg/L zeatin, and 5% sucrose were more effective for the cell growth. When cells were cultured on MS liquid medium
supplemented with 1.0 mg/L IBA, about 2200 ug/g dry wt of Gericudranin A could be produced. The level might be
about 10 times of the native inner bark. About 2350 ug/g dry wt of Gericudranin B was also produced on MS liquid
medium with 5% sucrose, 1.0 mg/L NAA, 0.1 mg/L kinetin. The content was estimated about 3 times of the level of
native inner bark.
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Gericudranin B

Gericudranin A

Figure 1. Structures of Gericudranin A and B.
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Table 1. Production of Gericudranin A and B in the callus induced
from various explants of C. tricuspidata seedlings®.

Explants/Cell lines Gericudranin (ug/g dry w)
A B
Hypoc:otyl1
H1 170 300
H2 400 1,750
H6 170 1,000
HS8 700 980
Hi12 100 500
Root”
R1 100 400
R1 400 500
R3 1,000 1,000
RS 100 500
Petiole’
Pl 0 300
P2 200 1,000
P3 800 1,000
P4 300 900
P5 970 1,000
Intact bark (ML. Jiri) 200 800

"All explants were cultured on MS medium supplemented with 1.0
mg/L NAA, 0.1 mg/L kinetin, and 3% sucrose.

'Excellent cell growth with friable cell type.

2Realtively good cell growth with brownish cell type.

*Poor cell growth with compact cell type.
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Figure 2. Effect of 2,4-D and NAA on callus induction from
hypocotyl of C. tricuspidata. Hypocotyl tissues were cuitured in BS
medium supplemented with various growth regulators, and 3%
sucrose.

Figure 3. Typical HPLC
chromatogram of crude
extracts from cultured cells of
C. tricuspidata. A: authentic
Gericudranins (1; Gericud-
ranin B, 2; Gericudranin A),
B: cultured cell extracts.

UV absorbance at 290 nm

Retention time (min)
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cudranin BE 713 ug® 2 Aj4te] 714 =9kl Gericudranin
o] MSuljAell Mgk Aats|=X]of BAME FF A7 8

Table 2. Cell growth and Gericudranin production of selected 3 cell
lines in suspension cultures of C. tricuspidata .

w«  Gericudranin content

«~ Morphology Dry weight

i ( dry wt)

Cell lines (cell color) (mg/flask) [itg/ g dry :
SF-1 yellow 1254 225 601
SF-2 deep yellow 1064 100 116
SF-7 pale yellow 147.0 315 723

"All cell lines were cultured on 1/2 MS medium supplemented with
1.0 mg/LL NAA, 0.1 mg/L kinetin, and 3% sucrose.
"SF-1 and SF-7 cell lines selected from hypocotyl derived callus,
and SF-2 cell line also selected from root derived callus.
“**Fresh cells (1 g) inoculated 1o culture media, and then measured
to dry weight after 4 weeks in culture.
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Table 3. Effects of various culture media on the cell growth and
Gericudranin production in suspension cultures of C. tricuspidata .

. Dry weight Gericudranin contents
Culture medium (mg/flask) A(ug/g dry Wt)B
1/8MS 137 325 713
1/4 MS 198 154 442
12 MS 280 101 98
MS 128 69 78
2MS 180 136 213
4 MS 50 104 423
WPM 393 ND~ ND
SH 57 ND ND
B5 13 ND ND

"Fresh cells (1 g) was cultured in various culture media supple-
mented with 1.0 mg/L NAA, 0.1 mg/L kinetin, and 3% sucrose.
Not detected on the basis of HPLC.

Table 4. Effects of growth regulators on cell growth and Gericud-
ranin production in suspension cultures of C. tricuspidata .

Growth regulators Dry weight Gericudranin contents
(mg/L) (mg/flask) (Hg/g dry w1)
A B
1.0 NAA 0.1 BA 215 ND ND
1.O0NAA 0.1 2ip 287 ND ND
1.0 NAA 0.1 kinetin 202 691 323
1.0NAA 0.1 zeatin 276 256 635
1.024-D 0.1 BA 272 214 283
1.024-D 0.1 2ip 54 ND ND
1.0 2,4-D 0.1 kinetin 159 ND ND
1.02,4-D 0.1 zeatin 269 ND ND
1.01IBA 157 2200 1300

"Cells(1 g) were cultured in 1/2MS medium supplemented with
various growth regulators, and 3% sucrose.
Not detected on the basis of HPLC.
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Figure 4. Effects of sucrose concentrations on cell growth and
Gericudranin production from cell suspension cultures.

All cultures were cultured on 1/2 MS medium supplemented with
1.0 mg/L NAA, 0.1 mg/L kinetin, and various concnetration of
SUCTOSE.
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