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since, even in the absence of Dz, K is incompletely 
dominant in some genetic backgrounds•. In the 
presence of Dz, large a.mounts of pela.rgonidin a.re 
present in the flowers of K-genotypes, but the foliar 
parts only contain traces of this compound. 

Fla.vonoids with hydroxyl (or methoxyl) groups in 
the 3', 4' and 5' positions, for example, myricetin 
and delphinidin, a.re absent from the recessive kk 
genotypes, namely, kkdzdz and kkDzDz. The latter 
genotype has the higher absolute content of pigment 
in the flowers. Both contain mainly pelargonidin, 
together with a. small a.mount of peonidin (a.bout 
10 per cent) and traces of oya.nidin in their petals. 
The foliar parts, however, contain equal a.mounts of 
pelargonidin a.nd cyanidin. K rempferol and querce
tin occur in a.ll parts of the plant. In the flowers, the 
former predominates, and quercetin is often absent. 
The situation is reversed in the leaves, where again 
quercetin is found most abundantly. 

Other related polyphenolic compounds are also 
present in P. sinensis. An unidentified fla.vanone 
glycoside, sinensin6 , occurs in large quantities in the 
flowers of kkDzDz forms, from which it has been 
isolated. The aglyoone, sinensetin, does not corre
spond in its properties with any of the commonly 
occurring fla.vanones and therefore its structure is 
under investigation. 

The co-occurrence under gene control of anthocyani
dins and flavonols having the same hydroxylation 
pattern was first noted by Geissma.n et al. 7 in Antirr
hinum majus and Dianthus oaryophyllus, where the 
pairs of pigments, cyanidin and quercetin, and pelar
gonidin and krempferol, co-occur in different geno
types. The co-occurrence of anthocyanidins and 
flavonols at all three levels of hydroxylation of the 
B ring was first observed by one of us8 in Sol,anum 
species. P. sinensis thus provides a four~h example, 
the situation being very similar to that in the Sol,anum 
series. This work, then, supports the theory that 
flavonols and anthocyanidins a.re derived from a 
common precursor, have a similar biosynthetio path
way and only diverge at a very late stage in pigment 
synthesis. 

It is also apparent that in P. sinensis the effects of 
some genes controlling pigment metabolism differ 
in different parts of the same plant. The only other 
known case of this phenomenon is that of plants 
of the tuberous So"lanums, where tuber and flower 
contain different anthocyanins•. It is hoped to pub
lish full details of this and other work elsewhere. 
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Anthocyanins in the Flowers of Prlmula 
sinensis 

STUDIES were made previously of the biochemical 
genetics of the flower pigments of Primul,a sinensis'. 
A cryst;alline anthooyanin from red flowers, 'primulin', 

was stated to be malvidin 3-galactoside on the basis 
of its distribution number between penta.nol and 
water2, and more recently the pelargonidin derivative 
present in orange flowers (genotype kkDzDz) was 
stated to be a 3-gala.ctoside3 • 

As part of a re-investigation of the polyphenolic 
component.a of P. sinensis', the anthocyanins of 
KKdzdz and kkDzDz flowers were examined by 
paper chromatography. Extracts of flowers in 
methanolio hydrochloric acid were banded on What
man No. 3 pa.per and developed with n-butanol/2N 
hydrochloric acid 1/1 (upper layer). The separated 
anthocyanin bands were cut out and eluted with 
5 per cent acetic acid in methanol and purified by 
re-running in n-butanol/acetic acid/water, 4/1/5 
(upper layer), and then 15 per cent aqueous acetic 
acid on washed paper. The purified pigments were 
hydrolysed and the aglycone and sugar components 
identified 3. 

The a.nthocyanins in KK flowers were found to be 
malvidin 3-glucoside with an appreciable amount of 
petunidin 3-glucoside. Orange (kkDzDz) flowers 
contained pelargonidin 3-glucoside, smaller amounts 
of peonidin 3-glucoside (about 10 per cent) and 
much smaller amounts of a cyanidin 3-hexoside 
(about 1 per cent); they also contained two other 
pelargonidin glucosides which did not correspond in 
their chromatographic behaviour in five solvent 
systems with any known pelargonidin derivative. 

No galactose was detected in the hydrolysates of 
any of the anthocyanins. It was, however, readily 
confinned by these methods that cyanidin 3-galacto
side was present in the leaves of the copper beech, 
Fagus sylvatica•, 6• A few milligrams of the crystalline 
a.nthocyanin, 'primulin', isolated from red flowers 
of P. sinensis, and also a. crystalline a.nthocyanin 
isolated from magenta flowers', were kindly made 
available by Miss V. C. Sturgess. These were both 
found to yield only glucose on hydrolysis and to 
consist of ma.lvidin 3-glucoside containing about 15 
per cent of petunidin 3-glucoside. This material 
would therefore be expected to give a different 
distribution number from that of malvidin 3-gluco
side, which might explain the earlier incorrect 
identification of 'primulin' as the 3-ga.lactoside. 

Anthocyanins which have been isolated so far from 
flowers of other members of the Primulacea.e are all 
glucosides, namely, malvidin 3-glucoside from P. 
polyanthus7, ma.lvidin 3: 5-diglucoside from P. 
viscosa and P. integrijola8, delphinidin 3: 5-digluco
side from P. obconioa• and hirsutidin 3: 5-diglucoside 
from P. hirsuta8 • It is no longer neoessary to retain 
the name 'primulin' 1 for the supposed malvidin 
3-galactoside from P. sinensis. 
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Anthocyanidins of the Primulaceae 
IN connexion with detailed chemical and genetical 

investigations of the fla.vonoid pigments of Primul,a 
species, a. brief survey of the anthocyanidins present 
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