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Summary 

Immobi l ized cells of Solanum surattense Burm release far more solasodine 
into the medium than free cell suspension cultures. This enhancement is probably 
due to stabi l izat ion of ceils a f ter  immobi l izat ion as well as the e f fec t  of 
growth hormones in the medium. 

Introduction 

Immobi l izat ion of plant cells has been reported to increase their  potent ial  
for releasing secondary products into the medium as compared to freely sus- 
pended cells (Brodelius and Nilson, 1979, 1983; Majerius and Parei l leux, 1986; 
Lindsey and Yeoman, 1987). 5olanum surattense is a fa i r ly  rich source of 
soiasodine (Kaul andZutshi~ 1982) which is also formed in callus cultures. 
(Heble and Narayanswami, 1968; Iqhanna et all 1976, Barnabas and David, 
1986). The purpose of this study was to compare the solasodine producing 
potent ial  of immobi l ized and free cell suspensions of S. surattense. 

Mater ia ls  and Methods 

Cel l  suspension cultures : The Solanum surattense cell suspension cultures 
were obtained from leaf callus by placing I-2g of 'callus in shake flasks con- 
taining MS medium (Murashige and Skoog, 1962) supplemented with 1 ppm 
kinet in and 2 ppm NAA.  The cell cultures were maintained at 25~ in continuous 
light and agitated at a speed of 70 r.p.m. Subcultures were done every 7 
days by adding 10-15 ml of cul ture of 50 ml of fresh medium. 

Immobi l izat ion of  cel ls : Immobi l izat ion in 2calciumalginate was achieved 
by fi l ter ing through a wire mesh of area /4 mm per pixel, into a s ter i te  flask. 
Af te r  aIlowing the cells to se t t le  for about 30 min. the superna tan t  was decanted  
leaving behind a suspension of cells. A solution of 3% alginate prepared in 
MS medium was mixed with suspended cells 1:1 (V/V). The viscous suspension 
was al lowed to drop slowly through a ster i le syringe into a medium containing 
50 mM CaCl 2. The beads so formed were le f t  in this solution for 50 rain. 
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and then washed wi th several changes of s ter i le  d is t i l led  water .  Cul tures 
of immobi l ized cel ls were in i t ia ted  by inoculat ing ~0 beads in 2~; m! of 
a) a hormone free medium and b) a medium containincj t<inetin and 
NAA.  Both the suspension cul tures and the immobi l i zed  celt cul tures 
were mainta ined under ident ica l  condit ions. 

Analytical procedures "- The percentage of v iable cel ls was est imated 
f rom ten rep l icates per t rea tmen t  by staining the beads wi th a 1(]% 
solution of Z,3,5 te t razon ium chlor ide (TTC) in Sorensons phosphate 
buf fer  (M/15, pH = 6.8). The viable cel ls stained a pink colour a f te r  
incubat ion at 22-2.5 ~ C. 

Suspended as wel l  as immobi l i zed cel ls were f i l te red ,  b lot ted dr~ 
and then weighed. The ex t rac t ion  of solasodine and quan t i ta t i ve  d~termi -  
nation was done as described by t:3hatt et al., 1983. 

Results and Discussion 

The suspension cel ls have a high in t race l luar  accumulat ion of solasodir',u 
( f igure 1), but the immobi l i zed cel ls released much higher quant i t ies.  
.] irku et al., (1981) also reported ex t race l l u la r  accumulat ion of s tero idal  
g lycoalkalo ids of immobi l i zed  cel ls of Solanum avicutare.  The exudates 
ef  Solanum surattense contained 5 t imes more solasodine in hormone 
free med ium and 3 t imes more in hormone supplemented medium than 
in the medium in which cel ls were f ree ly  suspended a f te r  12 days 
of incubat ion ( f igure 2). The decl ine in solasodine release in the hormone- 
free medium a f te r  19 days could be due to the complete u t i l i za t i on  
of the in t r ins ic  growth hormones. In the hormone supplemented medium 
there was a continued fu r ther  increase even upto 27 days of incubation. 
This could be due to the physical and chemical  gradients in the ma t r i x  
of ca lc iumalg inate  beads which act to s tab i l i ze  the cel ls and provide 
greater  drainage, resul t ing in an enhanced solasodine release. Such 
accumulat ion has also been observed in case of indole alkaloids ( Majer ius 
and Par ie l lux,  1986). I t  is possible that  the immobi l i zed  cel ls become 
subject to a nu t r i t i ona l  stress which in turn may be pa r t i cu la r l y  useful 
by br inging cel ls to an ear ly  s ta t ionary  phase causing an increase in 
a lkalo id level (Lindsey et al., 1983). 

The percentage v iab i l i t y  obtained was 70% at the end of the 12th 
day in both suspended and immobi i i zed  cells, thus the v iab i l i t~  of 
cul tures Js ,~ot a f fec ted by immob i l i za t i on  procedures. 

I t  appears f rom the results that the to ta l  amount of g lvco~ikalaids 
present is not d i f fe ren t ,  only more alkalo id is trapped wi th in  the cei l  
ma t r i x  in suspension cul tures whi le i t  continues to be released (d ra ined  
into the medium in immobi l i zed cel l  cul tures. This release is of ~L(tvrml;~rl~' 
because the amounts of solasodJne released can be concentrated bx 
rec i rcu la t ion  of the spent medium. 
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Figure.2-The release of solosod;ne by suspended and 
immobil;zed celts in the medium. Each point 
is a mean of t r ip l icates. 
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