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P e l a r g o n i d i n  G l y c o s i d e s  i n  F r u i t s  

Pela rgonid in  glycosides  have  h i t he r t o  been  found  qui te  
ra re ly  as f rui t  p igment .  HARBORNE 1 has  po in t ed  ou t  t h a t  
in f rui ts  cyan id in  occurs to  t he  e x t e n t  of abou t  70% and  
de lph in id in  is fa i r ly  f requent ,  b u t  the  occurrence  of pelar-  

Table I. Rf values and absorption maxima of anthocyanins found 
in the fruits and their aglycones 

Pigment Rf values in Spectral max. in 
MeOH/HC1 

Bull * AAH • BAW b (rim) 

PMG b 0.50 0.49 0.45 278 431 506 
PRG b 0.52 0.57 0.39 278 430 507 
PXG b 0.66 0.70 0.40 276 431 506 
CMG b 0.38 0.40 0.28 281 524 
CRG b 0.42 0.56 0.26 282 526 
CXG b 0.48 0.65 0.25 281 524 
Pelargonidin 0.98 0.30 - 270 429 522 
Cyanidin 0.87 0.18 - 278 532 

Bull: n-BuOH - HC1- H20 (7:2:5); AAH: AcOH - HC1- H20 
(3 : 1 : 8). b See text for composition. 

chloric acid were  m a d e  in order  to  conf i rm the i r  com- 
ponen ts ,  i.e., a n t h o c y a n i d i n s  and  sugars,  and  also the i r  
m o d e  Of l inkage.  Glucose, r h a mn o s e  and  xylose  were  
ident i f ied  b y  p a p e r  c h r o m a t o g r a p h y  in 2 solvents .  Thei r  
Rg  values  were 100, 205 and  155 in n - B u O H  - pyr id ine  - 
H~O (6:4:  3), and  100, 190 and  140 in E t O A c  - py r id ine  - 
H~O (12:5:4)  respect ive ly .  The  spots  were  d iscerned  by  
e i ther  of t h e  reagents ,  a lkal ine si lver n i t r a t e  and  anil ine 
hydrochlor ide .  Aglycone,  pelargonidin ,  was  fu r the r  con- 
f i rmed  by  p o t a s h  fusion to  degrade  in to  phloroglueinol  
and  p - h y d r o x y b e n z o i c  acid. R f  values  of these  degrada-  
t ion  p r o d u c t s  were  0.73 and  0.93 in n - B u O H  - A c O H  - 
H20  (6 :1 :2)  (BAW), ,and  0.16 and  0.88 in C6I-I n - A c O H  - 
H , O  (125:72:3) (BzA). The  colors w i t h  sulphani l ic  re- 
agen t  were  b r o w n  and  yel low respect ive ly .  

On the  o the r  hand ,  excep t  for Sk immia  japonica 
THUNB. var .  repens, cyan id in  glycosides have  been  shown 
to  be con ta ined  in the  fruits.  They  were  3-monoglucoside  
(CMG), 3- rhamnosylg lucos ide  (CRG) and  3-xylosy]gluco- 
side (CXG) of cyanidin .  The i r  chemica l  s t ruc tu res  were 
d e t e r m i n e d  by  the  same w a y  as above.  The p o t a s h  fusion 
of aglycone,  cyanid in ,  revealed t h a t  two  decompos i t i on  
p roduc t s  b e h a v e d  ident ica l ly  w i t h  au then t i c  phloroglu-  
cinol and  p ro toca t echu ic  acid. Rf  values  of t he  l a t t e r  

Table II. Distribution o f  a n t h o c y a n i n s  i n  t h e  fruits 

Species PMG • PRG • PXG • CMG • CRG * CXG 

Chloranthus glaber (TttvNm) MAKINO 
Nadina domestica THUNB. 1 
SkimmiajaponicaTHuNm varrepens (NAKAI) OtIwI 4 
Ilex latilolia THUNm 
Ilex integra T~uNm 
Ilex serrata TaUNB. 
Aucuba japonica THUNB. 
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S e e  t e x t  f o r  composition. 

gonidin  in f rui ts  is unusua l ;  i t  has  been  k n o w n  only  in 
f rui ts  of Fragaria 2, Rubus 3, Passiflora ~ and  Nerine 1. 
Pelargonid in  and  de lph in id in  glycosides  occur  r a t h e r  
c o m m o n l y  in flowers.  

Recen t ly ,  t he  a u t h o r  has  r epo r t ed  t h a t  t h e  f ru i t  coa t  
of l lex  aquilolium conta ins  t he  3-xylosylglucosides  of 
b o t h  pe la rgonid in  and  cyanidin ,  wh ich  are p re sen t  near ly  
in the  ra t io  of 1:15. Now, as a resu l t  of f u r t he r  survey,  
t he  f rui ts  shown  in Table  I I  h a v e  been  found  to  con ta in  
pe la rgonid in  glycosides  b y  means  of pape r  ch roma to -  
graphic  technique .  Therefore ,  pe la rgonid in  seems no t  
a lways  to  be a rare  p i g m e n t  in fruits .  A n d  i t  is not ice-  
able t h a t  in  m o s t  cases pe la rgonid in  is a c c o m p a n i e d  b y  
cyan id in  and  these  2 p i g m e n t s  p r e sen t  in f rui ts  t e n d  to  
be of t he  same glycosidic type ,  a n d  also t h a t  the  3-xylo- 
sylglucosides are  f r equen t ly  encoun te red  in frui ts .  This  
fac t  r eminds  t h e  au tho r  of t he  prev ious  f ind ing  of t h e  
3-xylosylglucoside of de lph in id in  also in t he  frui ts  of 
Daphniphylh~m macropodum ~. 

In  t h e  p re sen t  expe r imen t ,  3 k inds  of pe la rgonid in  
glycoside were  found.  They  were  3-monoglucoside  (PMG), 
3- rhamnosylg lucos ide  (PRG),  and  3-xylosylglucoside 
(PXG) of pelargonidin .  The  p i g m e n t s  were  s epa ra t ed  
b y  a large scale pape r  c h r o m a t o g r a p h y .  Thei r  Rf  va lues  
and  absorp t ion  m a x i m a  in 0.01% me thano l i c  hydro -  
chloric acid are s u m m a r i z e d  in Table  I. Comple te  and  
pa r t i a l  hydro lyses  of t h e  p i g m e n t s  w i th  di lu te  hydro -  

were  0.87 in BA'W and  0.64 in BzA. The  color w i t h  sul- 
phani l ic  r eagen t  was tan .  I n  Table  II ,  t he  ra t io  of indi-  
v idua l  p i g m e n t s  in samples  was e s t ima ted  by  the  sPot  
size on the  p a p e r  c h r o m a t o g r a m s  in t h ree  solvents .  

Zusammen/assung. Pela rgon id in -Der iva te ,  welche als 
F r u c h t f a r b s t o f f e  b isher  se l ten  fes tges te l l t  worden  sind, 
w u r d e n  in den  F r i i ch ten  y o n  s ieben P f l a n z e n a r t e n  ge- 
funden  und  auf G r a n d  p a p i e r - c h r o m a t o g r a p h i s c h e r  Ana-  
lyse als 3-Monoglucosid,  3 -Rhamnoglucos id  und  3-Xylo-  
glucosid yon  Pe la rgon id in  ident i f iz ier t .  D a n e b e n  w a r d e n  
in den o b e n e r w ~ h n t e n  F r i i ch t en  auch  drei  Sor ten  yon  
Cyan id in -Der iva ten  des ganz iden t i schen  Glycos id-Typs  
gefunden.  
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