Gut Chitinase Activity from Reticulitermes virginicus
(Isoptera: Rhinotermitidae)
Authors: Arquette, Timothy J., and Rodriguez, Jose M.
Source: Florida Entomologist, 96(3) : 1186-1187
Published By: Florida Entomological Society
URL: https://doi.org/10.1653/024.096.0362

BioOne Complete (complete.BioOne.org) is a full-text database of 200 subscribed and open-access titles
in the biological, ecological, and environmental sciences published by nonprofit societies, associations,
museums, institutions, and presses.
Your use of this PDF, the BioOne Complete website, and all posted and associated content indicates your
acceptance of BioOne’s Terms of Use, available at www.bioone.org/terms-of-use.
Usage of BioOne Complete content is strictly limited to personal, educational, and non - commercial use.
Commercial inquiries or rights and permissions requests should be directed to the individual publisher as
copyright holder.

BioOne sees sustainable scholarly publishing as an inherently collaborative enterprise connecting authors, nonprofit
publishers, academic institutions, research libraries, and research funders in the common goal of maximizing access to
critical research.

Downloaded From: https://bioone.org/journals/Florida-Entomologist on 20 Sep 2021
Terms of Use: https://bioone.org/terms-of-use

1186

Florida Entomologist 96(3)

September 2013

GUT CHITINASE ACTIVITY FROM RETICULITERMES VIRGINICUS
(ISOPTERA: RHINOTERMITIDAE)
1,*

1

2

TIMOTHY J. ARQUETTE AND JOSE M. RODRIGUEZ
Mississippi State University South Branch Experiment Station, Poplarville, MS 39470, USA
2

State Chemical Laboratory, Mississippi State, MS 39762, USA
*Corresponding author; E-mail: tja68@msstate.edu

Subterranean termites (family Rhinotermitidae) of the southeastern United States ingest chitin, which if digestible would provide the insect
with dietary nitrogen (Waller & LaFage 1987).
Gut chitinase has been detected qualitatively in
a few termite species (Noirot & Noirot-Timothee
1969; Mishra & Sen-Sarma 1981) but not in others
(Mishra & Sen-Sarma 1981). The current study
aimed to identify whether chitinase is present in
nonmolting workers of a subterranean termite, Reticulitermes virginicus Banks, and subsequently to
determine the speciﬁc activity of chitinase along
with that of cellulase for comparison.
Wood infested with R. virginicus was collected
in Oktibbeha County, Mississippi. Workers selected for assay were similarly large in size and had
darkened abdomens. This appearance indicated
molting was not occurring, as termites appear
milky white during a molt (Laine & Wright 2003).
Therefore, measurable chitinase activity would
likely be from enzymes in the digestive tract. Assay procedures are described in Arquette (2011).
Chitinase was determined to be present in crude
extracts, and subsequently assays for pH optima
and speciﬁc activity of chitinase as well as cellulase were carried out. Cellulase speciﬁc activity
was about 6-fold higher than that of chitinase (Fig.
1).
Invertebrates produce many billions of tons of
chitin annually (Tasch 1973). It is the most abundant polysaccharide in the insect body (Kramer &
Muthukrishnan 2009) and is also synthesized by
fungi. Termites ingest chitin from various sources, including fungi in decayed wood, and other
termites via cannibalism and necrophagy (Moore
1969). They may also consume disintegrated cuticle along with rotting wood, as cuticle of dead arthropods is brittle and breaks apart easily (Tasch
1973). Chitinase is present in the digestive tract
of insects with a chitinous diet (Fukamizo et al.
1985), with increased activity at the time chitinous
foods are eaten (Merzendorfer & Zimoch 2003).
For the current study, high cellulase speciﬁc
activity compared with that of chitinase could be
anticipated, because wood cellulose is the major
food of R. virginicus. However measurable chitinase activity showed that additional food resources besides wood are available, which provide all
components necessary for the insect to live, i.e.,

Fig. 1. Cellulase and chitinase speciﬁc activity from
3 groups of 50 Reticulitermes virginicus workers + SEM.
Speciﬁc activity is deﬁned as the amount of enzyme at
pH 5.0 that released one nmol reducing sugar as glucose
(celluase assay) or N-acetylglucosamine (chitinase assay) per min per mg protein.

carbohydrate for glycolysis and fat production,
and nitrogen for protein synthesis. Some areas
for future study include determination of sites
where termite gut chitinase is synthesized, and
whether chitinase activity varies between species
of Rhinotermitidae as well as between colonies of
the same species.
SUMMARY
Chitinase activity was measured from nonmolting workers of a subterranean termite, Reticulitermes virginicus Banks. The speciﬁc activity
of cellulase was 6-fold greater than that of chitinase. An ability of R. virginicus to digest chitin
would allow utilization of additional food resources that contain dietary nitrogen lacking in wood.
Key Words: cellulose, chitin, dietary nitrogen,
nonmolting workers, speciﬁc activity
RESUMEN
Se midió la actividad de la quitinasa de trabajadores que no mudan de la termita subterránea
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Reticulitermes virginicus. La actividad especíﬁca
de celulosa fue 6 veces mayor que la de quitinasa.
La capacidad de R. virginicus para digerir quitina
permitiría recursos alimenticios adicionales que
contienen nitrógeno dietético que esta ausente en
la madera.
Palabras Clave: celulosa, quitina, nitrógeno
dietético, trabajadores que no mudan, actividad
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