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The results l f a prelinlaarp imvestlgation en the cempo- 

meats of the larvae was reperted earlier (1). It vas found 

that the colaring matter is not extracted by the usual 

organic solvents whereas all other products like resin and 

wax are easily removed by them. The colourlng matter thus 

left behind could then be isolated In a plre condition. Since 

it happens to be an acid and different from what has been 

earlier called laccaic acid (21, for purposes of distinction 

we propose to call it “Lacciferlc Acid”. Its investigation 

using the small amount available seems to provide valuable 

Insight into the nature of 1~; dye. 

ExtractWn of the DlBment: 

The kusumi larvae were collected alive at the time of 

* swarmlng11 in July 1961, stored in 7C$ alcohol ‘and extracted 

wlttln a week from the date of collection. The cold alcohol 

extract was filtered and the residual larvae successively 

extracted with hot acetone, ether, petroleum ether and 

chloroform. This sequence of solvents was found to be most 

suitable in view of the moisture content of the original 
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larvae. Cold alcohol doe8 not extract any pigment but 

removes part of the resin. The remaining part of the resin 

and some wax were dissolved by hot acetone. The other - 

solvents removed rest of the wax esters. The residual larval 

matter, free from wax and resin was extracted with M/l5 phos- 

phate buffer adjusted to pH 6.2 at 60’ for 5 hr. The extract 

which was deep violet In colour gave a red-violet powder on 

bringing the pH to 2 with hydrochloric acid. This product 

was found to be a mixture of two pigments by paper chromato- 

graphy% the major component was violet and the minor red 

which *greed with an acid degradation product of the former 

and hence was not further studied. The violet Component was 

Isolated as a single entity by preparative paper chromato- 

graphy on Whatman paper (3 mm) Impregnated with a phosphate 

buffer pH 6.8 and developed with the solvent system, 

methanolrethyl acetate:llght petroleum (60-60’j:water 

(lr2;2:2, lover layer). The plrlfled product was a violet 

powder (Fcundt C, 35.6; Ii, 4.6; N, 8.7; S, 0.7; ash, 21.1%). 

This c,ompound which appears to be the parent has keen given 

the above mentianed name ‘lacclferlc acid’. It decomposes 

with charring above 300’. It Is practically insoluble In all 

organic solvents but resdily soluble In water at and above 

pH 6.2, forming a pink solution and In concentrated hydro- 

chloric and sulphuric acids giving a deep red solution. It 

Is Insoluble in dilute mineral acids. It Is apparently a salt 

as indicated by the ash content. Its Infrared spectrum 

show@ a broad band at 1667-1639 cm” possibly due to amide 
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grtmps and ~qalnonofd oarbonyls and l natbw at 

in the araatie reglm. Its U.V. and tlslble 

pH 6.8 showed sx 280, 6l5 and 888 mJL 

Acid hydrolmls stadleqr 

The acid hydrolysis of laoslferlc aold bar boon studlmd 

under rarlms aondltlons of acid conoentratlan, temperature 

and time. A rmmber of closely related degradition produats 

were formed, as Indicated by paper chromatography. Ileae of 

them could be Isolated pure. 

By boiling with 6%h7drochlorlc aeld for 5 hr under 

reflux peptide chains are knocbd off from the ehroi~phon 

and at least 6 amino acids are split pff as shown by paper 

chromatography using butanolracetlc acidtmter (4&g, ~ppr 

layer). The remainder IS a mixture of red ampmnds readily 

extracted into n-butanol and having the sad ehsracterlstlo 

spectra In the rlslble region as the starting material. This 

product has an allphatlc acid carbonyl (1724 em-l) and an 

aromatic acid carbonyl (1881 cm-‘). The mixture Is soluble 

In oeganlc solvents sach as n-butanol and methanol and also 

in water. Boiling with 51p hydroohloric acid mder reflux 

for 70 hr gave a black polymeric lnrolable amorphous mass. 

The clear aqueous filtrate on dilution with water and aool- 

ing yielded a red crystalline product (Founds C, 84;O; 

Ii, 4.1; I, 1.4%). This 'shoed two rings on paper chromato- 

graphy vlth the solvent system already deseribed. The 

olslble spectrum of this product was identical at pli 6.8 

with that of the original plgmsnt, l howlng the -retention 
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of the chromophore &+,ax 240, 290, 616 and 555 s@. In the 

Infrared spectra it showed four absorption maxima in the 

carbonyl and aromatic regions (1724, 1685-1667, 1613, 

1663 cm-%. These results suggest that lacclferlc acid 

has a peptide chain which is removed by acid hydrolysis, 

leaving in part the main chromophore Intact, though other 

side reactions do take place as shown by the presence of 

the polymeric mass. 

Alkaline bvdrolvsls: 

The pigment decomposes rapidly at room temperature In 

alkaline solutions, particularly In presence of air; In 

hydrogen atmosphere the decomposition is slow. The pink 

alkaline solution becomes almost dull wine red after some 

time fn the presence of air and turns yellow & acldiflca- 

tial. In a typical experiment the pigment was treated with 

aqueous sodium hydroxide (2.5 N) for 24 hr at room tempera- 

ture followed by refluxlng for 3 hr. The yellow solution 

obtained on acidification when extracted with n-butanol 

gave at yellow-brown solid containing nitrogen. Paper chro- 

matography of this product with butanol:acetlc acld:water 

(4rl$S, upper layer) gave the following results. The 

prlma~*y product was a compound with an Intense yellowish 

green fluorescence in U.V. characteristic of phenollc 

amine 8. The second main component gave a bluish violet 

fluorescence in U.V. and this has been Identified as 

xanthurenlc acid (I> by direct comparlsan with an authentic 

sample using chronnat ography and co-chromat o[raphy. Other 



No.10 1105 

fluorescent rings were also present ana the nature of the 

component 9 Is unknown. 

The retention of nitrogen and the chromophore ln,the 

acid hydrolyses product and the nature of fission In alkaline 

solution suggest a phenoxasone (II) chronophore in lacclferic 

acid. Furt.her, the formation of fluorescent products during 

alkaline fission, along with their solutility, U.V. and 

visible spectra suggest that lacclferic acid may belong to 

onsnochrome group of pigments (3). 

AS wlth ommochrones the deep red solution of the 

pigment in hydrochloric acid, on the addition of sodium 

nitrite, chnnged to yti:low. The orfginal red colaur was 

regen?rated on werming the yellow solution with sulphur 

dioxjde. Further the aqueous solution obtained from the acid 

hydrolysis, showed the presence of 3-hydroxy kynurenlne (III) 

identified by chromatogrephp end co-chromatography with an 

authentir sample. 
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Methrlatlon studies: 

Methplatlon of the crude acid degraded pigment with 

either diazomethane or dimethyl sulphate-potassium carbonate 

In acetone medium gave a mixture of methyl ether esters. 

The separation of these products was found to be difficult 

and at this stage only gross features could be ‘inferred from 

the Infrared spectrum. It showed a distinct at sorption 

pattern Zn the carbonyl and aromatic regions (1741, 1724, 

1712, 1682, 1655, 1625, 1573 and 1555 cm”). Nore peaks are 

fcmnd after methylation than in the parent acid given 

earlier. 

Muss0 and co-workers (4) have described three charac- 

teristic absorptions In the infrared for a numter of pheno- 

xazone derj vat ive sa 1661-1647, 1626-1595 and 1590-1570 cm-l, 

Absorptlons in these regions are also found In the spectrum 

of the methyl ether esters of the degradation products of 

lacci.ferlc acid. In the parent lacclferlc acid however 

wide unresolved bands are present. The U.V. and visible 

spectra of the degradation products show very characteristic 

absorption in methanol (288, 490 and 518 s@) which shift in 

alkaline solution to longer wave lengths (260, 515 and 

555-65 m&. These are shown by model phenoxazones also. 

Relat.lon of lacclferlc acid with laccalc acid: 

It has been suggested that the laccalc acid obtained 

from stick lac (21, has a purplrln chromophore. In order to 

compare It with lacclferic acid, powdered kusum stick lac 

was extracted with phosphate buffer at pH 6.8 and acidified 

to pH 2; a red-violet powder was obtained similar to 
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lacclferlc acid, and it had similar qualitative analysis, 

but quantitatively It was different and it gave a different 
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spot In paper chromatography with the sasv? solvent as used 

for lacclferic acid earlier (Foundr C. 53.6; H, 6.0; N, 4.6; 

S, O.Q$). Howaver, on acid hydrolysis it gave the sams 

series of compounds, Indicating that it Is a partially 

decomposed stage of lacclferlc acid. The earlier workers 

generally employed a stage of acid treatment in the extrac- 

tion of stick lac and It would appear that laccaic acid 

reported in the literature is actually a mixture of the 

acid degradation products of lacclferjc acid. ‘3ven pro- 

longed extraction with hot wat.er decomposes lacclferlc 

acid to a large extent giving a mixture of red compounds. 

The action of alkali on plrplrln showed considerable 

difference compared to lacclferlc acid. Upon alkaline degra- 

dation under similar conditions, the pink alkaline solution 

of purpurin deposited a brown precipitate and the mixture on 

acidification gave an orange solid. No fluorescent compound 

was obtatned from the reaction mixture and this Is In 

marked contrast to the behavicur of lacclferic acid from 

the larvae and laccqlc acid extracted from stick lac as 

given at ovz and hence thzv may not have a purpurln struc- 

tur.2. 

.F;:.w-arS sing the results, lacclferlc acid Is best 

ext. ict,?.’ from the larvae with aqueous buffer. It appears 

tc belcnf to the’ o-lmochrome group of pigments and resembles 
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ommlns in complexity and in spectral properties. Laccalc 

8cld seems to be a degradation product and belongs to the 

ram group. 
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