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ABSTRACT 

Honeydew of the lac insect, R efftll lllcea, is rich in sugars. By means of 
paper pattition chromatography four carbohydrates, viz., glucose, fructose, sucrose 
and an unidentified oligosaccharide have been detected in the honeydew of mature 
females. The sap of a host-plant. M oghania macrophylla, was also analysed and 
found to contain only first three of them. Probable identification of the unidentified 
compound has been discussed. 

INTRODUCTION 

The honeydew of aphids and coccids 
contains much unabsorbed organic matter, 
e. g., carbohydrates, amino acids and amides 
(Ro'ckstein, 1~ 64 ; Wigglesworth, 1965). In 
freshly excreted honeydew water ~ oluble carbo
hydrates account for more than 80% of the 
total weight, the remaining 20 % being water, 
nitrogen containing compounds and traces of 
other material tEwart and Metcalf, 1956). 
Among the nitrogenous constituents uric acid is 
reportedly most common in the excreta of 
insects. 

Little is known about the honeydew of the 
lac insect, Kerria lacca (Kerr). The amino 
acids and amides present in the honeydew of 
mature females have been reported in the Part I 
of the present study (Srivastava and Varshney, 
1966). It was not possible to detect uric acid 
ia>; the lac insect honeydew. Mittler (1958) 
also failed to find evidence of uric acid in case 
of Tuberolachnus salignus. However, the 
honeydew of lac insect is quite rich in sugars, 

as evident from the large number of ants which 
are attracted to it, as well as by the growth of 
a sooty black fungus on the surfaces of leaves 
and shoots where honeydew droplets fell. 

The present study was carried out initially 
at the Indian Lac Research Institute,Ranchi, 
and later continued at the Deptt. of Zoology, 
Patna \;niversity. It forms a part of the 
thesis of the author, approved for the Ph. D. 
degree of the Patna University (Varshney, 
1972). 

MATER~L AND ME1HODS 

The composition of honeydew was analysed 
by the paper partition chromatography. Fresh 
honeydew droplets from mature lac. insect 
females growing on experimental host-plants, 
particularly Moghanio morrophylla, Were used. 
Fresh droplets were collected by means of a 
fine micropipette and these were deposited 
directly on the chromatographic filter papers. 
Chromatograms were developed unidimen
sionally as well as two-dimensionally. The 



first development was made in phenol-water 
(80 : 20 v/v) and the second in n-butanol
- ethanol - acetone - water (5: 4 : 3 : 2 v/v). 
Some other solvent systems were also tried for 
the second development, viz., ,,-butanol - acetic 
acid - water (4 : 1 : 5 v/v, upper layer), and 
ethyl acetate - acetic acid - water (4 : 1 : 5 v lv, 
organic phase). The dried chromatograms 
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were treated with benzidine - trichloroacetic 
acid reagent by dipping technique of Harris 
and MacWilliam (1954). The silver nitrate 
method of Trevalyan et ale (1950) was also 
tried, but as it was observed to make spots 
heavier, it was abandoned. The carbohy
drates were identified by comparing the Rf. 
with standard chromatograms, which were 
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Pig. 1. Circular chromatogram showing some pure carbohydrates, and the carbohydrates separated from 
the honeydew of Ke~~ia lacca and the sap of host-plant M oglzania tr.acfophylla: 1. Honeydew, 2. 

sucrose, 3. trehalose, 4. arabinose, o. melibiose, 6. maltose, 7. sap of host-pl~t, 

8. raffinose, 9. lactose, 10. melizitose, 11. fructose 12. glucose. 



VAUIINBY : Honeydew 0/ Lac Insect 

prepared from known pure carbohydrates 
developed in exactly similar conditions. 

Circular chromatography was also attempt
ed for analysis. Such chromatograms were 
spotted with the honeydew of lac insect 
female, sap of the Moghania macrophylla host
plant, as well as a number of pure carbohy
dtates side by side, and developed horizontally 
in n-butanol-ethanol- acetone-water (5 : 4 : 3 : 
2 v/v) solvent system. The spots were revealed 
by the benzidine-TeA reagent. 

RFSULTS AND DISCUSSION 

The honeydew of lac insect, K. lacea, is a 
clear watery fluid in the fresh state. On 
getting dry, however, its drops become white 
or yellowish-white due to presence of heavy 
quantity of sugars. Four carbohydrates have 
been detected in the present study. These are 
glucose, fructose, sucrose and an unidentified 
oligosaccharide compound. The sap of the 
host-plant . Moghania macrophylla was found 
to contain only first three of them, the fourth 
sugar was absent (Fig. 1 ). 
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This fourth unidentified compound invites 
attention. It appeared on the chromatograms 
below the spot of sucrose and its Rj value 
suggested it to be an oligosaccharide. The 
compound apparently comes closer to raffinose 
and melibiose, as shown in Fig. 2. It is well 
known that the heavier molecular weight of 
a compound lowers its Rj yalue. By compar
ing the unidentified carbohydrate compound 
with other known pure carbohydrates, the 
possibility of the former being a monosac
charide or disaccharide does not exist. It 
may, hence, most probably be a trisaccharide. 

Many other carbohydrates have been 
recorded from the honeydew of other coccids 
and aphids. Gray and Fraenkel (1953) dis
covered a trisaccharide in the honeydew of 
aphid, Aphis spiraecola and two coccids, 
Pu/vinaria vitis and Pseudococcus cit,;. Bacon 
and Dickinson (1957) have showed that a 
trisaccharide, melizitose, present in the honey
dew of Eucallipterus tiliae was an insect 
product and produced due to the enzymatic 
action on sucrose within the insect body. In 
the honeydew of another coccid, 1 ce1ya 
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Pig. 2. Chromatogram showing some pure carbo-hydrates and the carbohydrates separated frem the 
honeydew ofKltritl z.cca: 1, Fructose,2. glucose, 3. sucrose, 4. me1izitose~ 6. maltose 

6. melibiose, 7. f~ffinose, ~Df honerdew. 



purchasi, the presence of trisaccharide meli
zitose has been reported along with an enzyme 
which is· said -to be capable of synthesizing it 
fram sucrose present in that insect (Ewart and 
Metcalf, 1956). The unidentified carbo
hydrate of the honeydew of lac insect, report
ed in· the present study, ·is evidently produced 
during the ,metabolic activity within the 
insect body, as it is absent in the sap of the 
host-plant (Fig. 1). This carbohydrate might 
have been produced due to the action of an 
enzyme, perhaps invertase, on other carbo
~ydrate~ present in the gut of the lac insect. 
Such a possibility is expected since it is now 
established that invertase is capable of form
. ing oligosaccharides due to the transgluco
'sylase' activity, which has been reported in 
"many pla'nt sucking insects (Duspiva, 1953, 
c1954 ; Saxena and Bhatnagar, 1961; Sri-
va~ta~a . and Auclair, 1962). 

It seems that like other 'coccids and aphids, 
tbe lac insect also' takes' amino-acids and 
'carbohydrates from the host-plant in excess 
of its requirement and thus passes this excess 
in', the honeydew. The significance of this 
wasteful met\1od of feeding is generally 
supposed to lie in a deficiency of some 
compound in the sap of host-plant, which is 
unknown as yet and deserves investigation. 

ACKNOWLEDGMENTS 

The author is very grateful to Dr. P. N. 
Srivastava, Deptt. of Biological Sciences, 
Universite" de Montre aI, Montrela (Canada) 
and Dr. Mrs. G. Ganguly, Deptt. of Zoology, 
Patna University, Patna, for supervision and 
useful suggestions during this study. The 
author is also indebted to the Director, Zoo
logical Survey of India, for facilities and 
encouragement. 

REFERENCES 

BACON. J. S. D. and DICXINSON~ B., 1957. The 
ori~ of me1izitos; a biochemicatfel~tionshil? 

Bulletin of -the Zoological Sur.ve1 ,of India-

between the lime tree (Tilia . sp.) @.d .an aphis 
(EucalU/,lef'us liliaB L.). Biocne'm. J., 66 : 289';11'. 

• DUSPIVA, F., 1953. Der Kohlenhydratumsatz 1m 
Verdauungstrakt der Rhynchoten, ein :Beitrag zum 
Problem der StofHichen Wechselbeziehungen ~ischen 
saugenden Insekten und ibren WirtspfiaDzen. Mi,'. 
bioI. Zent Anst. Befl., 75: 82-89. 

• DUSPIVA, F. 1954. Enzymatische Prozesse bei ddr 
Honigtaubildung der Aphiden. Vef'h. dtseh. 1001. 
Ges., 1954: 440-447. 

EWAR~, W. H. and METCA~F, R. L., 1956 .. t Preli
minary studies of sugars and amino acids in the 
honeydew of five species . of coccids feeding on 
citrus in California, Ann. ent.Soe. Amef'ieal 49: 
441-447. 

GRAY, H. E. and FRAENK1Uo G. 1953. Fructomaltose, 
a recently discovered trisaccharide isolated from 
honeydew. Science, 118: 304-305 • 

GRAY, It. E. and FRAENKEL, G., 1954. The carbohy
drate components of honeydew. Physiol. Zool:, 2.7 -: 
66-65. 

BARRIS, G. and MAC~LIAM, I. C,' 1954. A di,ppitig 
technique for revealing sugars on paper chromat~
grams. Chem. & Ind. Rev., Fel)' 27 issue: 249. 

MIT.r~ER, T. E., 1958. Studies on the· feeding and 
nutrition of Tubefolachnus saligcus (Crilelin) 
(Homoptera, Aphididae). II. The Ditrog~n aild·$1ga.r 
composition of ingested phloem sap and 'excreted 
honeydew. J. Exp. BioI, l5 (I): 74-84. 

ROCKS'tEIN, M. (Ed.) 1964. The.Ph!1siologjl oj Ifllecla. 
Academic Press, New York, 3 : 692 pp. . 

SAXENA, K. N. and BBATNAGAR, P. L., 1961. Nature 
and characteristics of invertase in relation to 
utilization of sucrose in the gut of Oxyca,enus 
hyalinipennis (Costa) (Heteroptera: Lygaeidae). J. 
Insect Physiol., 7: 109-126. 

SRIVASTAVA, P. N. and Auc~AIR, J. L., 1962. Charac
teristics of invertase from the alimentary canal of the 
pea aphid, Aey,lhosiphon pisum (Harr.) (Bomoptera: 
Aphididae). J.Insect Physiol., 8: 527-535. 

SRIVASTAVA, P. N. and VARSHNEY, R. K., 1966. 
Composition of the honeydew excreted by the la c 
insect, K ef',ia lacca (Homoptera: Coccoidea) I. 
Free amino acids. Ent. expo et appl., 9: 209-212. 

TREVALYAN, W. E., PROCTER, D. P. and lLuuusON, 
J. S., 1950. Detection of sugars on paper chromato
grams. Natu,e, 166: 444-445. 

VARSHNEY, R. K., 1972. Taxonomical studies of Lac 
insects of India and Study of pbysiology of excretion 
of Kerf'ia lacca (Kerr). Ph. D. Thesis, Paina Univer
sity : 175 pp. 

WIGGLESWOR~H, V. B" 1965. The Pf.ftclJ;les·e, IMeel 
Physiology. Sixth'revis~d ed. Methutm '& Co. Ltde 
London.: 741 pp. 


