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Abstract-The effects of sucrose concentration, light and darkness on the growth of callus culture from immature 
young leaves of Uncarra ellrptica were studled The call1 produced (-)-eplcatechm (0 25-5 2 mg/g dry wt) and Its 
production was affected by various conditions of growth. Low sucrose concentration (l-2%) was ideal for call1 growth 
but did not significantly affect (-)-eplcatechm production whilst light promoted Its formation. 

INTRODUCTION 

The plant Uncar~ ehptrcu R. Br exG. Don has been 
shown to contam high levels of rutm and moderate 
amounts of (-)-epicatechm m Its various plant parts 
[l-3]. Rutm and its hydroxyethyl derivatives are mar- 
keted as drugs called ‘Venoruton’ and ‘Paroven’ for the 
treatment of blood capdlary ailments in man [4]. (-)- 
Eplcatechin 1s used m drugs called ‘Catergen’ and ‘( +)- 
Clamdanol-3 [4]. 

With the aim of establishing an experimental system 
for the controlled production of these two pharma- 
ceutlcally useful flavonoids, tissue culture of U ellrptlcu 
was studied In the present report, we describe the effects 
of sucrose concentration and continuous hghtmg on the 
growth of the callus cell lme LKH l/l of the Uncurru 
ellipcu plant. This 1s the first report on the in ultra 
formation of ( -)-epicatechm, although we were unable to 
detect rutm. 

RESULTS AND DISCUSSION 

Effects of sucrose concentrutlon 

The effects of various concentrations of sucrose on the 
growth and (-)-eplcatechm production m the Uncurla 
ellipttcu callus cultures are presented m Fig. 1 (a-e) The 
calh grew best with 1 to 2% sucrose medium and 
exhibited a dry weight increase of seven to twelve times 
that of their mltlal weight m five weeks The growth, 
however, decreased with mcreasmg sucrose concentra- 
tion. Call1 which were grown in higher concentrations (3, 
4 and 6%) of sucrose had larger percentage dry weight of 
tissue content, I e. less water content 

In the dark the level of (-)-eplcatechm showed no 
significant difference when different sucrose concentra- 
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tions was used. This indicated that sucrose alone could 
not bring about mcreased level of the flavonold. In the 
presence of hght (Fig la+), (-)-eplcatechin content 
exhibited only a very slight elevation from 4 0 to 5.2 mg/g 
dry weight for sucrose concentrations m the range of 1 to 
4% but It decreased to 4 0 mg/g dry weight again, at their 
respective peak value. Increasing sucrose concentration 
has been shown to stimulate secondary metabohte pro- 
ductlon m the callus culture of several plant species such 
as Lhospermum erythrothzon [S]. In contrast, the ubi- 
qumone content m tobacco suspension culture was re- 
ported to increase with low sucrose concentration [6] 

Eficts of ~llurnmunce 

In this study, we have found that (-)-eplcatechin 
formation was stimulated by the exposure to contmuous 
hghtmg. This IS consistent with the reports for many 
other tissue culture studies that light generally stimulates 
the formation of flavonoids [7]. The (-)-eplcatechm 
concentration m the call1 peaked between 14 and 21 days 
after mnoculatlon of call1 and hght exposure Its concen- 
tration ranged from 0 2 to 5 2 mg/g dry wt The flavonold 
formation proceeded almost m parallel with the growing 
culture. The (-)-eplcatechm content was at Its maximum 
during the lmear growth phase of the culture The 
observed decline m production as the culture entered the 
stationary phase (after cu four weeks of culture) could be 
due to a decline m the synthetic capaclty of the cells 
and/or an increase m the turnover rate of this compound 
together with the onset of cell senescence. Such a growth- 
associated production pattern has also been reported in 
several other tissue cultures [e g. 81 and was different for 
many other growth-dlssoclated production pattern [9] 

The pattern of (-)-eplcatechm formatlon stimulated 
by hght was independent of sucrose concentration The 
range of value of (-)-eplcatechm content obtained 
(025-5.2 mg/g dry wt) was lower than those earher 
reported for leaf and young stem (9.0-38 0 mg/g dry wt) 
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Fig 1 Time course of growth and (-)-epicatechm content 

(m--m) in LKH l/I CdUS of Lincar~a ellrpt~a grown m 

continuous lrght The irssues were culiur& cm 4 MS agar 
medium supplemented with 5 PM NAA, 0 1 PM 2-IP, and 

various sucrose concentrations (a) l%, (b) 2%, (c) 3%, 

(dj- 4% and-(e)- 6% Gmwt-lr was-exxpm-bd- a_sarr nr‘~&z- f&ror 

defined as the g wt of tissue at harvest per g wt of the mnoculum 

(A A ) dry wt Increase, ( 0 ~ 0) fr wt mcrease 

but comparable to those found m the ‘woody’ tissue and 
‘central’ pith of the mature and old stems (3 O-5 0 mg/g 

dry wt) of the source plant [3] 

EXPERIMENTAL 

7’~s~ culture The young leaves of the uncarla plant were 

excised and surface sterlhzed and used as explant to mltlate 

callus formation Tissue culture was performed m 90 mm plastic 
petri dishes contammg 25 ml of the nutrient medmm sohdlfied 

with 0 8% Phytagar Five times dtluted Murashlge and Skoog 

medrum [lo] supplemented with 1% sucrose, 5 PM a-naphtha- 

leneacetlc acid (NAA) and 0 1 M 6-y,y-d~methylallylammopurme 

(2-IP) was used Call] were grown m the dark at 25+- 1” and 

subcultured every four weeks After mne subcultures, a callus hne 

designated as LKHll was selected and used for the present 

study Each petri dish wds mnoculated with four pieces of call], 

each of 40 to 50 mg fr wt, m the above solid medium contammg 

different concentrations (I, 2,3,4 and 6%) of sucrose They were 
grown separately m the dark or under contmuous tllummation 

from cool white fluorescent lamps at ca 4000 lux Growth was 

determmed as fresh and dry weight each week for a period of 

35 days For dry weight determmatlon, the callus pieces were 

freeze-dned 

Analytrcal procedure Flavonolds were extracted from lyo- 

phlhzed callus tissues using methanol [l] (-)-Eplcatechm was 

ldentlfied by slhca gel TLC [I I]. HPLC [3J and UV spectro- 

scopy [12] In addltlon the followmg confirmatory tests were 
carried out for the Identlficdtlon of (-)-epicatechm (I) IR 

spectra 10 mg of flavonolds m KBr (200 mg) disks were exam- 

ined, (II) after recrystalhzatlon from aqueous ethanol twice, the 

compound showed m p 238-240 and [x&-56 4 (MeOH, ( 0 06), 

(m) ‘H and 13CNMR spectra dissolved m DMSO solvent were 

Identical to those of an authentic sample 

The flavonold content was determrned by HPLC [3] wnh a 
flow rate of 1 ml/mm at a pressure of ca 3500 psi The elutlon 

programme used was solvent A acetonrtrlle (ACN)--H,O (3 47), 

solvent B ACN-THF-HOAc-H,O (18 1 1 20) The gradlent 

elutlon profile was c-10 mm 100% A. IO-30 mm 10% B m A 

(IsocratIc), 30-63 mm lo-30% B m A (linear gradlent), 
63-78 mm 30% B m A (Isocratic) The stamless steel column 

used was a 30 cm x 4 0 mm I d MlcroPak MCH-5-n-capp re- 
versed-phase Cl* column with 5 itrn packmg Detectmn was 

carried out at 280 nm 
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