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ABSTRACT

Grasshopper, Zonocerus variegatus (L), was processed using five different
methods and evaluated for sensory quality, nutrient and minerai composition. Boiling,
removal of wings, decapitation, washing, draining, frying or roasting gave acceptable
),iciil.lct to tasters. T'::,e ~'CW!insect, which contains 64.28±O.70% moisture, when
~.;/:cc~Es<~d9~lad ~Iah..ies Df :~: o.55::~:G.20%~2n~73±(L54~''C,:,lt25±Ov70~;Q~, I.45±Ou02%:)
.~..2:5:.;:'o,/;n?1e1:; -~i5':J:0~?~"'Dj~l5Jj;~)T-im,70,,3ppn;. and 3:ipprn. for ~ts CtF..l(~e protein, ether

carbohydrate, crude Jnbre~,~~sh!)potassium, magnesium, cop-per sodium

=~JNigeria, vertebrate protein contributes only a small proportion of the total
protein intake of a large percentage of the population because of inadequate
production. Hence the use of vegetables and insects as protein sources is not
uncommon and well documented (FAO, 1970, Asibey, 1974; Ajayi, and Tewe, 1985;
Oluyemi, 1985; Tobor, 1985; Idowu and Modder, 1996). Consumption of insects
such as locusts, crickets, termite and grasshoppers therefore, may serve not only as a
means of biological control, but also as a source of nutrient for man (Idowu and
Modder, 1996; Adamolekun, 1993; Ashiru, 1988).

Zonocerus variegatus (L) has been reported to occur in large number twice a year
in various parts of Nigeria (Taylor, 1972). Although Chapman et al. (1986), reported
that Z. variegatus has an unpleasant smell, Idowu and Modder (1996), showed that it
is an item of diet in some areas of Ondo State of Nigeria being eaten by 68.4 to 83.8%
of the sampled population. Despite the consumption of Z. variegatus in some parts of
Nigeria, literature is however, scanty on the nutritio.tal quality of this insect
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particularly in its ready to eat form. This paper reports the method, sensory quality,
nutrient composition and mineral composition of the West African grasshopper Z.
variegatus when processed for human consumption.

MATERIALS AND MEmODS
Collection of Samples

Adult Z. variegatus were collected within the campus of the University of
Agriculture, Abeokuta, Nigeria. They were kept inside a cage covered with mosquito
net and fed fresh excised cassava leaves until processed,

Processing of Z. variegatus for human consumption .
Five different laboratory-processing methods were applied to prepare Z. variegatus

for human consumption (Fig. 1) based on work by Idowu and Modder (1996). The
major unit operations involved are boiling, removal of wings, decapitation; and
roasting or frying. Roasting was on hot charcoal while deep fat frying was inside
ground nut oil.

2
PROCESSING METHOD

3 4 5
Raw Grasshopper Raw Grasshopper Raw GrasshopperRaw Grasshopper

!
Boiling (4mins)

J.

Raw Grasshopper
!

Boiling (4mins)
t

Defeathering

!
Decapitating
!

Washing
!

Draining
!

Frying
!

Defeathering

!
Decapitating
!

Washing
!

Draining
!

Roasting
.j.

Defeathering

!
Decapitating
!

Washing
!

Draining
!

Frying

Defeathering

!
Deca.itating

!
Washing
!

Draining

!
Roasting
!

Washing
!

Draining
!
Frying
!

Figure. 1 Five different methods for processing Z variegatus .

Sensory evaluation
Samples of Z. variegatus obtained from each of the five different processing

methods were evaluated for difference and preference using 12 judges. For the
different tests, ranking method was used to assess the appearance, aroma, texture and
taste of processed Z. variegatus, with 1 and 5 representing maximum and minimum
appeal of attributes respectively. Responses obtained from the panellist were
subjected to statistical analysis of variance and means were separated using New
Duncan's multiple range test as described by Lannond (1971).
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For the preference test, a 9 - point Hedonic scale (Lannond 1977) was used to
assess the appearance, aroma, texture, taste and overall acceptability. 9 and 1 were
used to represent like extremely and dislike extremely respectively. Responses
obtsined from the panelists were also subjected to statistical analysis of variance and
means were separated by New Duncan's multiple range test. The most acceptable
sample was then evaluated for its nutrient composition and mineral composition.

Chemical analysis
Raw and the most accepted processed samples of Z. variegatus were analysed for

moisture, crude protein, ether extract, ash and fibre contents according to the methods
of AOAC (1980), while carbohydrate content was obtained by difference. Mineral
analysis of the ash was done to determine the concentrations of potassium (K),
sodium (Na), calcium (Ca), magnesium (Mg), iron (Fe), copper (Cu), manganese
(Mn) and chromium (Cr) using an. Atomic Abscrption Spectrophotometer (AAS)
(Model: Buck VGP 210) and flame photometer (Model: Corning 410).

RESULTS MT]) DISCUSSION
Processfieg and sensory ~'!fahMltiorn <IT.if Zo varjegatus

Zonocerus variegatus processed by methods 1 and 2 (Fig.l) were significantly
,::fferen! (P<1105) from those obtained from methods 3, 4, and 5 in all the attributes
~~ (Table 1). The lower scores of samples 1 and 2 reflect higher appeal of
~i!:)U~es in them. Although samples 1 !?oDd 2 were similar in aroma and appearance,
~y differed in taste and texture. Improved products with better appearance and
~rure found in samples I and 2, may be due to boiling for 4 minutes that distinguish
both methods and which must have helped to detoxify and remove the unpleasant
taste and odours associated with the live insect (Idowu, 1994). Z. variegatus obtained
from method 1 (boiled and fried form) had the lowest scores or the highest intensities
of all the attributes tested, in agreement with earlier report of ldowu and Modder
(1996).

The result of the preference test (Table 2) for processed Z. variegatus followed
~ similar pattern to the difference test with samples 1 and 2 had higher scores for
preference than other samples (3, 4 and 5). The taste, texture, appearance and overall
acceptability of samples 3, 4 and 5 were not significantly different (P~O.05) and were
less preferred to samples 1 and 2 (Table 2). The above results, suggest that boiling.
removal of wings, decapitation, frying or roasting are the necessary processing
JPCI8tions needed to make Z. variegatus acceptable for human consumption.

Tfible 1; Mean Scores" for seascry evaluation of processed Zonocerus variegatus
(Difference Test)

Product Aroma Taste Texture Appearance
! l.5±O.65a L3±0.4·7!1 1.3±O.47a 1.4±0.47a
2 1.7±O.62a 1.7±0.47a 1.8±O.80b 1.7±0.47a
l 3.i±O.85b 3.S±O,'J7b 3.3±O.SOC 3.3±0.43b
4 4~I±O.6Oc 3.9-.±O.64c 3.9±O.76d 3.9±O.64c
5 4.4±O.64c 4.9:W.64d 4.6±O.76e 4.B±O.2Sd

·:v;~,Scores with same letters in a column are not significantly different (P>()'OS)
~g the Duncan Multiple Range Test (DMRn.
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Table 2: Mean Scores= for Sensory evaluation of processed Zonocerus variegatus
(preference Test).

Product Aroma Taste Texture Appearance Overall
Acceptability

1
2
3
4
S

7.0±1.68a 7.0±1.29a 6.9±O.95a 7.5± 1.12a
7.0±1.78a 6.8±1.48a 6.7±1.31a 7.0±1.08a
5.5±1.l2a 4.3±1.93b 4.5±1.38b 4.4±I.04b
4.3±1.89b 4.5±1.61b 4:3±1.83b 3.6±1.85b
4.1±2.23b 3.S±1.66b 3.4±1.61b 3.2±1.95b

7.7±O.94a
7.2±1.21a
5.0±1.73b
4.3±2.2b
3.8±1.68b

*Mean Scores with same letters in a column are not significantly different (P>O.05)
using the Duncan Multiple Range Test (DMRT)

Proximate and Mineral content of Z. variegatus,
The moisture, crude protein, ether extract, fibre and ash contents of raw Z.

variegatus were found to be 64.28%, 27.05%,8.64%,0.19% and 0.94% respectively,
while the corresponding values for processed sample were 10.67%,61.65%,20.73%,
1.45% SIi1d L2S% respectively (Table 3). Processing was found to effect removal of
quite a large amount of moisture (Table 3) and thus increased the nutrients content of
the insect Crude protein figures (Table 3) obtained for the raw and processed insect
respectively showed that the insect is a rich source of protein. These values were
higher and compare favourably with some conventional and unconventional protein
sources, such as beef (22.2%), pork (21,6%), elephant (30.9%), and African giant
snail (l8.23%) (Pearson, 1982; Ajayi and Tewe, 1985). The insect therefore could
serve as a supplementary protein source for human consumption. However, there is
the need to further determine the amino acid composition and true digestibility of the
proteins in a nutritional study. The insect was found to contain a considerable amount
(If ether extract (Table 3) and this may contribute to the instability of the stored
sample of the processed insect through oxidation. The insect is however, a poor
source of carbohydrate but this can always be supplemented by sources such as roots,
tubers or cereals which are commonly used as staples in Africa and other developing
countries of the world where such insects are consumed (UNFEM, 19~'9;Jdowu and
Akindele, 1994). The crude fibre of the insect is about 1.25% and it could be useful
in regulating colonic function in man (Cadden, 1988).

The ash of processed Z. variegatus was found to -be rich in potassium,'
magnesium, copper and sodium (Table 3). Its calcium and iron contents were low,
otherwise it could have been very useful for tooth and bone formation in children, It
is also poor in manganese and chromium but these minerals are only required in-trace
amounts by man (Fox and-Cameron, 1987).
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Table 3. Nutrient composition and mineral content of raw and processed
Zonocerus variegatus (n=10)

Raw Processed
Moisture (%)
Crude Protein (%)
Ether Extract (%)
Ash (%)
Fibre (%)
Carbohydrate by Difference (%)
Pocassium (ppm)
Sodiwn (ppm)
Calciwn (ppm)
Magnessiwn (ppm)
Iron(ppm)
Manganese (ppm)
Copper (ppm)
Chromiwn (ppm)

64.28±O.08
27.05±O.10
8.64±O.05
0.49±O.11
O.I9±0.02
ND
82.0
6.0
3.7
3.4
0.9
ND
ND
ND

10.67±0.28
61.65±0.20
20.73±0.54
1.25±0.40
1.45 ±O.02
4.25±O.70
150.0
33
9.1
75.6
10.7
2.7
70.3
0.03

ND Not determined

CONCLUSION
Zonocerus variegatus can be processed for human consumption by boiling,

removal of wings, decapitating, washing, draining followed by either frying or
roasting. The insect was found to be rich in protein, ether extract and some mineral
elements.
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