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Abstract-Cell fractions from the major vegetative organs of tomato and potato plants were obtained by homo- 
genization and differential centrifugation. In both species, steroidal glycoalkaloids were found to accumulate mainly 
in the soluble fraction, with smaller amounts in the microsomal fraction. Alkaloids appeared sporadically in the mito- 
chondrial fractions but were only detected in lower fractions as an artefact. 

INTRODUCTION 

In a previous communication [l] it was shown that in 
unripe tomato pericarp a-tomatine is most abundant in 
the soluble phase of the cells, with only small amounts 
being associated with certain particulate fractions. How- 
ever, since developing fruits show progressive degradation 
of tomatine [2] while developing vegetative organs syn- 
thesize and accumulate the alkaloid [2,3], localization of 
tomatine within vegetative cells cannot reasonably be 
deduced by extrapolating from studies conducted with 
reproductive cells. This communication provides infor- 
mation on the distribution of a-tomatine in vegetative 
cells of tomato and also on glycoalkaloid (a-solanine 
and a-chaconine) distribution in vegetative cells of potato. 
The data presented here complement and extend those 
reported elsewhere [4]. 

RESULTS AND DISCUSSION 

Although glycoalkaloids varied in amount in d&rent 
organs, their subcellular distribution was essentially the 
same in all tested organs of both species with the highest 

concentration (per unit of protein) in the 1050008 
supernatant and (with the exception of potato root) 
smaller amounts in the 105OOOg pellet (Table 1). These 
data therefore suggest that, in vegetative cells of potato 
and tomato, as in tomato fruit cells, glycoalkaloids are 
located principally in the soluble phase, a conclusion 
which tends to be supported by the close correspondence 
found between expressed sap alkaloid levels and concen- 
tration in whole organs [4]. Although not studied here, it 
seems probable that the alkaloids of reproductive cells of 
potato show a similar distribution at the subcellular level 
to that in vegetative cells. The presence of glycoalkaloids 
(although in much smaller quantities) in, and, in some 
cases, their apparent absence from, the microsomal and 
mitochondrial fractions may reflect a variety of causes 
and conditions e.g. sites of synthesis, contamination, 
limits of detection, technical problems, etc., as has already 
been discussed [4]. 

No glycoalkaloids were detected in the 25009 or 5008 
pellets from potato cells or from tomato root cells, but in 
each of the first two tomato leaf fractionations, signifi- 
cant amounts of tomatine were observed in both these 
fractions. In view of the actual and relative amounts of 
alkaloid in these two fractions, the large amounts present 
in the leaf as a whole, and the fact that tomatine is not 
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Table 1. Distribution of glycoalkaloids in cell fractions from tomato and potato 

Tissue 5008 25oog 16ooog 105ooog 
residue pellet pellet pellet pellet Supernatant 

Tomato 

&$* 

Tomato 
Root 
(51 g)* 

Potato 
Leaf 
(60 g)* 

Potato 
Root 
(83 g)* 

Potato 
Tuber 
(202 g)* 

Tomatine (mg) 
Protein (g) 
Tomatine concn 
(mg/g protein) 
Tomatine (mg) 
Protein (g) 
Tomatine concn 
(mg/g protein) 
Alkaloid (mg)ll 
Protein (g) 
Alkaloid concn 
(mg/g protein) 
Alkaloid (mg)ll 
Protein (g) 
Alkaloid concn 
(mg/g protein) 
Alkaloid (mg)/ 
Protein (9) 
Alkaloid concn 
(mg/g protein) 

10.6 
5.66 
1.9 

N.D. (16.57) ziy (3.6t) 
0.33 

Trace$ 1.5 137.65 
0.16 0.15 1.31 
Trace 9.9 105.0 

6.3 
3.82 
1.7 

N.D. 
0.11 Zi? 
-- - 

N.D. 
0.11 

Trace 2.9 
0.11 1.20 
Trace 2.4 

10.3 N.D. N.D. 0.7 0.9 19.3 
10.57 0.12 0.16 0.35 0.22 1.42 
1.0 - 2.0 4.1 13.6 

18.3 
9.98 
1.8 

N.D. N.D. 
0.14 0.02 
_ - 

N.D. N.D. 
0.14 0.18 

1.3 
0.55 
2.4 

0.9 N.D. N.D. 
9.75 0.11 0.11 
0.1 - 

0.05 
0.14 
0.4 

0.09 4.1 
0.10 1.60 
0.9 2.9 

N.D. Not detectable by assay or TLC; * Fresh weight of tissue extracted; t Alkaloid deposited in the fraction but not a genuine 
component of it; $ Below limits of assay method but detectable by TLC; $ Includes values in parentheses for 500 g and 2500 g pellets 
(ICalculated as a-solanine. 

particularly soluble above pH 6, it was suspected that the 
alkaloid might be coming out of solution and being 
deposited in these pellets. When the fractionation was 
repeated using a similar buffer but of pH 5.3, tomatine 
could not be detected in either of the first two pellets, 
although it was still present in approximately the same 
amounts as previously in the 105000 g and 16000 g 
pellets and in larger amounts in the supematant. It was 
therefore concluded that tomatine is not a major com- 
ponent of the cell material present in the 5OOg and 2500 g 
fractions and that the relatively large quantities of 
alkaloid observed in these fractions had originated in the 
soluble fraction. However, the pH 5.3 buffer appeared to 
cause a certain amount of disintegration in some of the 
organelles and so, in order to obtain meaningful data, the 
fractionation was conducted at pH 7.4 and the amounts of 
alkaloid found in the first two fractions (Table 1, data in 
parentheses) were added to the supernatant value. 

The findings of this work do not resolve, but rather 
confirm, the previously-discussed [l] disparity concem- 
ing the intracellular distribution of steroidal glycoalka- 
loids (mainly soluble) Cl] and steroidal saponins (mainly 
particulate [S]. Of significance, however, may be the 
recent finding by Nickell and Staba [6] that in cells of 
Digitalis lanata and D. purpurea the cardiac (steroid) 
glycoside digoxin accumulates mainly, but not exclu- 
sively, in the soluble phase. 

EXPERIMENTAL 

Methods were aa previously described [ 1] but with the follow- 
ing modif=ations 

Plant muteGaL Tomato (Lycopersicon esculentum cv. Best of 
All) and potato (Solanum tuberosm cv. Majestic) plants were 
pot-grown in glasshouses and were 2-3 months old at the time of 
harvest. Leaf lamina tissue was weighed immediately on 
excision whereas roots and tubers were first washed to remove 

adhering particles then surface-dried and weighed Tubers were 
not peeled before homogenization. 

Fractionation of tissues. Tissues were homogenized in 0.1 M 
pi buffer in the ratio of 2 ml per g fr. wt. (except that no vols < 
100 ml were used). Following homogenization in a blender, root 
tissues were further broken using a mortar and pestle and sand. 
The tissue remaining after filtering through muslin was washed 
twice with the same voL of buffer. None of tlie fractions was 
subjected to sonication. 

Extraction of glycoalkaloids. Following ammonfication to 
pH 10, potato extracts were heated at 80” for 30 min after which 
they were cooled as previously. After centrifuging ammonified 
extracts, all pellets were dried, extracted with MeOH and the 
combined MeOH extracts evaporated to dryness. Extracts were 
then made to vol., in 96% EtOH in the case of tomato, and in 
MeOH in the case of potato. 

Assay of potato alkaloids. Total glycoalkaloids of potato 
tissues were estimated as a-solanine by the calorimetric method 
of Shih et al [fl. This involved treating with acidified EtOH and 
1% HCHO, then measuring absorbance at 562 nm. Blanks were 
treated with H,O instead ofHCH0. The amount of alkaloid was 
calculated using a standard curve prepared with authentic 
a-solanine. 

TLC. In all extracts, presence or absence ofglycoalkaloids was 
confirmed bv TLC Solvent svstems used were iso-PrOH- 
HCOOH-H,O (73 : 3 : 24) ; n-B&H-HOAc-H,O (4 : 1: 5) upper 
chase and 10 : 3 : 1): 95 “/, EtOH. Develoued dates were 
-tith modified Dr&en&rfP s reagent [8j: _ 

sprayed _ - 
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