
INTRODUCTION 

~~~~~(&avsnl3:ediols)havcioreeentyave~~~n~~importanc+ 
in view of their role in the formation of tannins aad in texture and &&ur of foods. &the 
aqueous or alcoholic acid conversion of leucoanthocyanidins to anthocyanidins,l -the yield 
is generally Poor, be&g less.than 10 Per cent. Tbe improv&ents in the method made by 
S~~d~2~veam~e~~~~but~e~eld~s~~or.3 McFarlane4work- 
~~~~~tandbeerfo~d~t~c~of~amountsof~nandcopper”urtheacid 
reap& and purifMion of the leu~~~~~ by spec%c adsorbants improved the 
yield of anthocyanidins. High yiizlds af anthocyanidins have been obtained from a&y1 or 
methoxy derivatives 5q6 of monomeric leucoanthocyanidins or by using anhydrous con- 
ditions.’ This paper records the results of 8. study of the variables and the ~tion of 
an improved method for the estimation of ~u~~~~. 

RESULTS AND DISCUSSION 

Inviewofthe~of~~on,thcproadureofSwsin~d~s22~usodase 
basic method. The nature of the conversiou ~~ was exam&d by‘paper chromato- 
graphy using ForesM” and- Roux’s8 s&vents and by spectrophotometry~ The e&et of 
increasing acid cone&ration in the reagent of wbutanol-HCl on the conversion of areca 
leu~~,gshowedthatthecan~n~ati~ofacid(e.g. 1~18)o~~~~dlo~,~vecl~ 
and brilliant ~~~ colour~ while at higher ~~~tio~ a brownish tinge from 
sidereactionsincreassd. Paperchtomatographyc~~thebrownreactionproducts 
from the true anthocyanidin to show the relative intensity changes. Spectrophotometric 
observations coufirmed the results by the reduction of specific adsorption at 545 nq~ and 
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in- in absorption in the region 400-450 w with increased acid concentration (Fig. 1). 
With ~e~~~~~* similar effects were observed though tbe jncmwz at around 400-450 
nq~ was much less. 

(b) 

Roux and Bill7 thatthe~~~l~theyo~wtsredueto,theuseofan- 
hydrms conditiom. We have found (Table I), however, that addition of svatm up to 20 
per cent of the reagent did not ~~1~ a&at the yield. The 0~~~ boot of water is 

5 ml /t-bIYtaooI-HCI (se!! O-16 O-19 a21 
040 O-13 048 

094 043 046 045 



10 per cent of reaction mixture and this, incidentally, is the usual amount introduced when 
making rn~~~n~ on plant extracts. 

Following McFarlane’s findings, 4* r” the e&ct of smzdl amounts of iron on tlte yield of 
antbocyanidin was studied. Tire conversion to anthocyanidins reached a m&mum at 3 mg 
iron per 100 ml of reagent, with both le~~~~ns studied (Fig. 1). Treatment of the 
sample with iron prior to heating with ~bu~nol-H~~d not give ~~~.~th~~ 
with the reagent containing iron or addition of iron after the initial colour development 
gave the reweld. These option do not support the suggestion of McFarlane4 
that~ei~~yieldisduetothef~tionofachelateofironvlriththeleucoadin. 

The effect of increased absorption at higher acid levels in the 450 w region was again 
observed markedly with areca leucocyanidin but only slightly with leucot$setmidin. Paper 
~o~~~ap~y of the reaction mixtures #~~ these results. While le~~~~ 
showed flavonols besides brown products3 leucocyanidin from areca gave predominantly 
brown condensation products as the secondary reaction products thus exhibiting differences 
in astir of different ~~~~~~~s. The auction in the region 410-450 m~1 
due to the presence of a free Ehydroxyl group 1 i and increased acid catalysed selfcondensation 
similar to that of catechin*~ l2 may explain the diffbrence in the results obtained with the two 
~u~~~~~~s studied. Roux and Bill7 obtained yields of 40 per cent with leucoantho- 
cyanidins lacking 5-bydroxyl groups, but only yields of 5-16 per cent with other leucoantho- 
cyanidin extracts. Several antbocyanidin spots were formed from the same leuco- 
~~~~~ coufnming earlier 6ndings7~ lo and emphasizing the need for caution in the 
in~tion of results. 

The rate of conversion of areca leucocyanidin into cyanidin was studied with varying 
time and temperature at two ~n~~atio~ of acid and using the reagents with and without 



iron. The results obtained extend earlier obervations of McFarlane and Vader’o and of 
JoslynandGoMsteiu.‘3 TJkemaximumyicldofan&ocy&dinwasobta4nedwithareagent 
n_butanol;HC;1(4Q%)c~on~3mgptr lOOmi. Witbtbiercagu&thet&neformaxi- 
mamoofqluf~8~onat1Qo”w~beraduoedtolO-l5minasagsinsrt3oto4o~necessary 
in Swain and Hjllis proc+ure.* -ore easily baby ~~~ obtakd by 
using the iron+o&in@ reagent, Table 2 records the yields of ~~~~~ &em aqueobs 
extracts ofdif&cnt plant niaterials using the method of Swain and HiBis* and the improved 
method. Thekrease in yields are however not constant with diff~t plant extracts, 
probably bccaw the samples represent mixtures of varying degrees of polymerization l4 and 
of several di!kent leucoanthocyanidins.15 

EXPERIMENTAL 

&agents. (a) &utanol-HCl @O%): mix 2 vol of A& grade hydrochloric acid (sp. gr. 
l-18) with 3 vol of &utan&; (6) concentrated iron solution: dissolve 77 mg of AX. grade 
FeSO4*7H20 in 100 ml of (& 

rnrprodmrt~ a%?zzge?lt. Mix 80 ml of (a) and 20 ml of (6). 
Method. Tram&r 0.5 ml of aqueous extract under test and 5 ml of the reagent into a I50 x 

25 mm uniform test-tube and mix thoroughly by shaking. Cover the mouth with a loosely 
fitting glass closure to prevent development of pressure and heat in a constant level water bath 
for 15 min Cool the tube and measure the optical density against a similarly heated reagent 
blank in a photoelectric calorimeter using a flter of maximum transmission between 525 v 
and 550 rnp. 
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