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ARE POTATO 'APPLES' TOXIC? 

K.R. But te rwor th ,  D. P e l l i n g ,  The B r i t i s h  I n d u s t r i a l  B i o l o g i c a l  Research 
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Legume crop  h a r v e s t s  may i n c l u d e  t h e  b e r r i e s  of Solanum tuberosum (potatol lappledl  
from p l a n t s  a r i s i n g  from u n c o l l e c t e d  t u b e r s  on t h e  same ground. 
of t h e  b e r r i e s  could escape t h e  s c r e e n i n g  process  and contaminate  food. Although 
t o x i c i t y  due t o  s o l a n i n e  and r e l a t e d  g l y c o a l k a l o i d s  i n  t h e  t u b e r s  of t h e  p o t a t o  
h a s  been r e p o r t e d  (Wilson 
f r u i t s .  

Pre l iminary  s t u d i e s  wi th  homogenised b e r r i e s  given by stomach t u b e  t o  small 
numbers of mice (67g b e r r i e s  K - I ) ,  r a t s  (349  kg- ' ) ,  r a b b i t s  ( 6 g  kg-'),  chickens 
(24g kg-') and f e r r e t s  (8g kg-') d a i l y  for up t o  14 days produced no evidence 
of t o x i c i t y .  These doses  were l i m i t e d  by t h e  animals' stomach capac i ty .  To 
e v a l u a t e  t h e  p o t e n t i a l  t o x i c i t y  of t h e  f r u i t s  and t o  compare d i f f e r e n t  manufac- 
t u r i n g  processes  used on legume c r o p s ,  g l y c o a l k a l o i d  c o n c e n t r a t e s  were prepared 
from samples o f : I .  Unt rea ted  b e r r i e s ;  
111. B e r r i e s  blanched,  canned and processed f o r  I 5  min. at 121°C; I V .  Untreated 
tomatoes ( c o n t r o l ) .  The m a t e r i a l s  were f r e e z e - d r i e d  and e x t r a c t i o n  and con- 
c e n t r a t i o n  of t h e  g l y c o a l k a l o i d s  were c a r r i e d  out  by t h e  methods of Baker e t  a1 
(1955) and Wang e t  a1 (1972). The g l y c o a l k a l o i d  conten t  w a s  determined by a 
method based on t h a t  of Karawya e t  a1 (1975) .  
LD50 v a l u e s ,  i t  h a s  been assumed t h a t  t h e  t o x i c i t y  of t h e  e x t r a c t s  was due 
e n t i r e l y  t o  t h e  a l k a l o i d  conten t .  
i n  g kg-I for t h e  mouse, chicken and f e r r e t  r e s p e c t i v e l y  were f o r  t h e  u n t r e a t e d  
b e r r i e s  677 (573-797), 588 (489-708) and >1040; f o r  t h e  blanched b e r r i e s  
828 (677-1016), 771 (655-907) and 1088 (814-1448); f o r  canned and dra ined  
b e r r i e s  1605 ( 1377-18371, approx. 2150 and 2540 (I908-1j390). The d i f f e r e n c e s  
between t r e a t e d  and u n t r e a t e d  b e r r i e s  may have been due t o  l e a c h i n g  i n t o  t h e  
process ing  f l u i d .  No t o x i c  e f f e c t s  were observed with t h e  tomato e x t r a c t s .  
When t h e  a l k a l o i d  c o n t e n t s  were r e l a t e d  t o  d a t a  on s o l a n i n e  t o x i c i t y  i n  man 
(RUhl, 19611, i t  w a s  c a l c u l a t e d  t h a t  about 400 g of p o t a t o  "apples"  would be 
necessary  t o  induce symptoms of t o x i c i t y .  

Wher! rats were f e d  1W/O p o t a t o  s p r o u t s  i n  t h e i r  d i e t  from e a r l y  pregnancy, 55% 
of t h e  l i t t e r s  d ied  ( K l i n e  e t  a1 1961). T h i s  w a s  a t t r i b u t e d  t o  f a i l u r e  of 
l a c t a t i o n  of t h e  mothers. I n  o r d e r  t o  s e p a r a t e  an te-  and p o s t - n a t a l  e f f e c t s  a 
c r o s s - f o s t e r i n g  s tudy  w a s  under taken ,  i n  which t h e  l i t t e r s  of a group of rats 
t r e a t e d  with t h e  e x t r a c t  were exchanged a t  b i r t h  wi th  t h o s e  of  a c o n t r o l  group. 
Groups A and C were g iven  5 m l  kg-I of tomato e x t r a c t  from day 6 of  pregnancy 
t o  21 days post-partum. Groups B and D rece ived  i n s t e a d  e x t r a c t  of sample 
I d i l u t e d  1:50;  t h u s  r e c e i v i n g  about  2 mg g l y c o a l k a l o i d  kg-I day-' a dose 
approximately t h a t  used by Kl ine  e t  a1 (1961) .  
weights  and t h e  l i t t e r  s i z e s  i n  groups a p p r o p r i a t e  t o  examine a n t e -  and post-  
n a t a l  e f f e c t s  were compared by S t u d e n t ' s  t t e s t s .  
s i g n i f i c a n c e  were found. The changes i n  mean body weight of  t h e  mothers i n  a l l  
groups were similar and t h e r e  were no s i g n s  of i n t o x i c a t i o n .  It is  concluded 
t h a t  t h e  e f f e c t  of  p o t a t o  s p r o u t s  on mothers or t h e i r  l i t t e r s  h a s  not  been 
confirmed with a l k a l o i d  c o n c e n t r a t e s  of p o t a t o  "apples". 
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Immature s t a g e s  

19591, l i t t l e  i s  known of t h e  r i s k  of consuming t h e  

11. B e r r i e s  blanched f o r  3 min. at 93OC; 

I n  r e l a t i n g  t h i s  conten t  t o  t h e  

The ID50 v a l u e s  of  t h e  b e r r i e s  ( ?  95% l i m i t s )  

The l i v e  l i t t e r  weights ,  t h e  pup 

No d i f f e r e n c e s  o f  s t a t i s t i c a l  
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