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ABSTRACT: Mealey bug (Maconellicoccus hirsutus) causes dreadful infection in Hibiscus rosa sinensis.Infections 
are highly virulent and alters biochemical componenets of the species. Therefore an attempt has been made to evaluate 
the alteration of biochemical components in Hibiscus stem at various stages of infection. The results reveal that partial 
infected stem had shown 14.2% increase in its total soluble sugars whereas highly infected had shown 40% 
decrease.The results also show that total soluble sugars had increased significantly(14%) in highly infected stem and 
noticeable increase (3%) in partial infected. 
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INTRODUCTION  
It has long been recognized that levels of carbohydrates in plants have significantly influenced by infection and 
carbohydrate metabolism alters accordingly  by rate of infection(Hwang et al.,1983 and Salt et al., 1986).The pink 
hibiscus mealybug, Maconellicoccus hirsutus (Green) (Hemiptera: Sternorrhyncha:Pseudococcidae is a serious and 
invasive pest of cotton and Hibiscus rosasinensis in Pakisthan and India (Hodgson et al .,2008 and Akintola and Ande 
,2008 ). Shree and Umesh (1989) have noticed a significant increase in the tukra affected M.macroura and M.australis. 
Similar reductions were observed in the Vietnam mulberry variety infested by mealy bugs (Umesh et al., 1989).Bose et 
al., (1992) found significant reduction in the non-reducing sugars and total reducing sugars in the leaves of K2, S30, 
S36, S40 and S54 mulberry varieties infested by M. hirsutus.The total reducing sugar was reduced in mulberry 
varieties,infectedwith leaf – roller (Diaphania pulverulentalis) )(Mahadeva and Nagaveni,2011;   Narayanaswamy, 
2003). The reducing sugars were decreased in M5 and V1 but, it was increased in MR2 and S36 due to hopper burn 
(Mahadeva and Shree, 2003). Similar reductions of sugar contents were observed in jassids infested Mysore local and 
S54 mulberry varieties( Shree and Mahadeva,2005). Latha (1999) showed a drastic increase in the total reducing 
sugars of thrips infested leaves in four indigenous and four exotic mulberry varieties. Sathya et al. (2002b) observed 
changes in the reducing and non-reducing sugars in the leaves of K2, S13, S34 and S36 and V1 mulberry varieties due 
to thrips infestation.  
So, the present experiment has taken up to estimate the levels of carbohydrates in mealey bug (Maconellicoccus 
hirsutus) infected pink Hibiscus stem at various stages of infection. 
 
MATERIALS AND METHODS 

The present  experiment was conducted in Department of Biotechnology ,GokarajuRangaraju Institute of Engineering 
And Technology ,Bachupally,Hyderabad ,Andhra Pradesh by collecting Mealey bug(Maconellicoccus hirsutus) 
infected pink Hibiscus stem from the garden of Envirotec industry ,IDA ,Uppal ,Hyderabad .Total soluble sugars were 
estimated according to Dubois et al.,(1951)  and reducing sugars by Miller (1972). 
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Estimation of Total soluble sugars  

500 mg of freshly cut healthy , partial infected  and highly  mealey bug infected Hibiscus stem was separately 
homogenized with 10 ml of 80% ethanol .After centrifugation at 2000 rpm for 15-20 min by using Remicentrifuze the 
supernatant was collected .To this 1ml of alcoholic extract 1ml of 5% phenol solution was added .Than 5 ml of 96% 
sulphuric acid was added by gentle agitation and then allowed to stand in a water bath at 25-30°Cfor2min .The OD 
values were measured at 490nm by usingSystronics spectrophotometer A standard graph was prepared by using known 
concentration of glucose and the amount of sugar was expressed in mg/g. 

Estimation of reducing sugars 

500 mg of freshly cut healthy, partial infected and highly. mealey  bug infected Hibiscus stem was separately 
homogenized with 10 ml of 80% ethanol After centrifugation at 2000 rpm for 15-20 min by using Remicentrifuze the 
supernatant was collected .To this 3ml of alcoholic extract 3ml of DNSA (3,5-Di nitro salicylic acid ) was added .The 
mixture was heated for 5 min in a water bath kept at 25-30 °C .After the color was developed 1 ml of 40% Rochelle 
salt was added .The tubes were cooled in running tap water and the absorbance was recorded by using Systronics 
spectrophotometer at 515 nm.The amount of reducing sugar was calluclated by using standard graph prepared from 
glucose and expressed as mg/g . 

RESULTS AND DISCUSSION  

Table 1 explains the impact of mealy bug infection on biochemical components like total soluble sugars and reducing 
sugars in pink hibiscus. In comparison with the healthy control the partially infected Hibiscus stem have shown 
14.21% increase in its total soluble sugars whereas the highly infected had shown 40% decrease(fig:1). 
Narayanaswamy (2003) observed 31.34% increase in the sugar contents of M5 mulberry leaves due to leaf roller 
infestation. The total soluble sugars were increased by 35% and 36% in the Kajali andKanva-2 mulberry varietie 
respectively (Mahadeva and Nagaveni2011).Carbohydrates got increased in tobacco stem infected with blue 
mold(Charitha Devi and Radha,2012).The results also shows that the highly infected Hibiscus stem had shown 66% 
low value of total soluble sugars  in comparison with partially infected stem .Decrease  of total sugars in a highly  
infected host tissue is due to the excess utilization of sugars by the organisms for their growth and sustainability (Sheen 
and Anderson ,1974).Decrease in carbohydrate content in the highly infected plant can be correlated with the increase 
in glucose 6 phosphate de hydrogenase activity and 6 phosphogluconate dehydrogenase in nematode infected 
soyabean(Salt et al.,1988 ;Gupta et al 2010).    

Table 1: Impact of Mealey bug infection on biochemical components in Pink Hibiscus. 

 
 
When compared with healthy control the partial infected Hibiscus had shown least increase(3%) in reducing sugar 
content whereas the highly infected had shown significant increase (14%)(fig:2).A significant increase of reducing 
sugars were recorded in mulberry leaves of MR2  variety infected with leaf– roller (Diaphania 
pulverulentalis)(Mahadevaand Nagaveni,2011).High carbohydrate content correlates with high infections in plants 
(Horsfall and Dimond,1957).The results show that highly infected had shown 11.4% increase in reducing sugar content 
over the partial infected. Alteration in the reducing sugars may be due to reduction in leaf lamina and malformation of 
leaves in pest affected plants resulting in less productivity (Shree and Umesh,1989). 
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H → Healthy,   PI→ Partially infected,   HI→ Highly infected 

Fig 1: Impact of Mealey Bug Infection On total soluble sugars In Pink Hibiscus. 
 

 

H → Healthy,   PI→ Partially infected,   HI→ Highly infected 
Fig 2: Impact of Mealey Bug Infection on Total reducing sugars In Pink Hibiscus. 

 

CONCLUSION  
Thus in conclusion, mealey bug infection on pink Hibiscus increases total sugars in partially infected and decreases in 
highly infected whereas the reducing sugars were increased profoundly in highly infected with a least increase in 
partial. 

ACKNOWLEDGEMENTS 
The authors are thankful to the management of Gokaraju Rangaraju Institute of Engineering and Technology for 
providing the lab facilities   

 

International Journal of Applied Biology and Pharmaceutical Technology          Page: 412                           
Available online at www.ijabpt.com 



 
 
 
 

Lakshmi et al                                                                              

REFERENCES 
. 
Akintola AJ and AT Ande. (2008). First Record of Phenacoccus solenopsis Tinsley(Hemiptera: Pseudococcidae) on 
Hibiscus rosa-sinensis in Nigeria. Agricultural Journal. 3(1): 1-3 
Bose PC, SK Majumdar  and K Senguptha .(1992). Effect of tukra disease on the nutritional co mposition of mulberry 
(Morus alba L.). Sericologia.32: 311-316 
CharithaDevi M and Y Radha.(2012).Induced biochemical changes in the CMV infected cucurbit plants.Anal.Biol.Res. 
3 (2):863-870. 
Dubois M, K Gilies, JK Hammilton, PARobers and FA Smith.(1951).A colorimetric method for the determination of 
sugars related substances. Anal. Chem. 28: 350 – 356. 
GL Miller (1972). Use of Dinitro-salicylic acid reagent for determination of reducing sugar. Anal. Chem. 31: 426-428. 
Gupta UP,Manisha  Srivastava  and Uttam Gupta.(2010).Influence of soybean mosaic virus infection on carbohydrate 
content in nodule of soyabean(Glycine max L.Merr).Int. j.virol.22:1-6. 
Hodgson CJ, G Abbas ,M J Arif ,S Saeed  and H Karar.(2008). Phenacoccus solenopsis Tinsley (Sternorrhynacha: 
Coccoidea: Pseudococcidae), a new invasive species attacking cotton in Pakistan and India, with a discussion on 
seasonal morphological variation. Zootaxa.19 (13):1-33. 
Horsfall JG and AE Dimond.1957).Interactions of tissue sugar growth substances and disease 
susceptibility.Z.Pflanzenkr.Pflanzenshutz.64:415-421. 
Hwang BK ,WD Ibenthal  and R Heitefuss.(1983). Age,rate of growth,carbohydrate and amino acid contents of spring 
barley plants in relation to their resistance to powdery mildew,(Erisiphe graminis f.sp.hordei).Phisio. plant 
pathol.22:1-14. 
Latha MK.(1999). Biochemical analysis of thrips infested leaves of different mulberry varieties. M.Sc., (Seric.) 
dissertation, Bangalore University, Bangalore. 12-16 pp. 
Mahadeva Aand VNagaveni (2011). Alterations in the biochemical components and photosynthe 
tic pigments of mulberry (Morus Spp.) attacked by leaf – roller (Diaphania pulverulentalis) pest  African J.Biochem. 
Res.5(14): 365-372  
Narayanaswamy KC. (2003). Biochemical composition of leaf roller infested mulberry leaf. Insect .Environ.8 (4): 166-
167. 
Salt SD,S.Q.Pan and J.Kuc.(1988),Carbohydrate changes in tobacco sustematically protected aganst blue mold by stem 
infection with perenospora tabacina.Phytopatology.78:733-738. 
Salt SD,Stuzun and J Kuc.(1986).Effects of  B-ionone and abscisic acid on the growth of tobacco and resistance to blue 
mold.Mimicry of effects of stem infection by peronospora tabaciana Adam.Phisiol.molec.plant pathol.28:287-
289.Sathya PK, S Sreedhar , NR Singhvi , J Kodandaramaiah , AK Sen.(2002b). Post thrips infestation biochemical 
changes in leaves of mulberry (Morus spp.). Plant Arch.2 (1): 85-88. 
Sheen SJ and RA Andersen.(1974).Comparison of polyphenols and related enzymes in the capsule and nodal tumor of 
Nicotiana plants.Canadian j.botany.52(6):1379-1385 
Shree MP and KNN Umesh.(1989). Biochemical changes in tukra affected exotic mulberry plant. Curr. Sci.58(22): 
1251-1253. 
ShreeMP and A Mahadeva .(2005). Impact of jassids (Empoasca flavescens F.) infestation on the biochemical 
constituents and photosynthetic pigments of mulberry (Morus spp.) foliage. National seminar on “Scenario of 
Sericulture in India”. 25- 26 March.SriPadmavathi Mahila Visvavidyalayam, Thirupathi, Andhra Pradesh, pp.13 
UmeshKNN, MP Shree and R Ravi Kumar (1989). Effect of “Tukra” on the biochemical contents of mulberry variety 
Vietnam.Geobios, 16(6):283-284. 
 

International Journal of Applied Biology and Pharmaceutical Technology          Page: 413                           
Available online at www.ijabpt.com 

 
 
 


