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SUMMARY

Larvac of both blowflies Lucilia sericata and
Chrysomya albiceps were fed bovine meat, bo-
vine liver, fish and chicken. The content of crude
protein in the hacmolymph of L. sericata prepu-
pac when its larvae were fed on the four different
dicts, showed higher concentration when fed on
bovine liver than when fed on chicken and bovine
meat. The least prolein content recorded was
when larvac were offered fish as diet. Meanwhile
the protein content in the haemolymph of C. albi-
ceps prepupac showed slightly higher concentra-
tion when larvae were fed on bovine liver than
when fed on bovine meat, chicken and fish. Using
(HPLC), the concentration of histidine was the
most predominant amino acid in haemolymph of
L. sericata prepupac when its larvac were fed on

bovine liver followed by threonine when its lar-

vac were fed on fish. While the amino acid leu-
cine and serinc were significantly low when lar-
vac were fed bovine liver. The amino acid threo-
nine in haemolymph of C. albiceps prepupac was
high when its larvac were fed bovine mecat and
chicken and cysteinc was significantly high in
case of larvae fed on bovine liver and [ish. The
concentration of the amino acid glutamic,acid was
the least when fish was offcred  as diet and the
amino acid isolcucine and leucine were signifi-

cantly low when larvac were fed bovine liver..

INTRODUCTION

Insccts like animals appear to have a general pat-
tern of nutritional needs i.c they require.dicts con-
taining a nitrogen source, vitamins, an cncrgy

source (most often a carbohydrate) and some min-
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cral salts (Karowa and Martin, 1989; Horie and
Watnabe, 1983; Zucoloto, 1987). Although many
studics have been devoted to the determination of
essential nutrients, many investigations are con-
cerned with studying the feeding habits of food

preferences of insccts (Busse and Barth, 1985).

The larvac of L. sericata and C. albiceps feed pre-
dominantly on meat or a rich protein diet. The nu-
tritional quality of protein is a function of its ami-
no acid composition which is important in growth

and reproduction in both types of flies.

The present work was undertaken to determine
the cffects of different kinds of protein diets on
the content of crude protein and free amino acids
in the hacmolymph of both L.sericata and C. albi-

ceps prepupac.
MATERIALS AND METHODS

Colonics of both L.sericata and C.albiceps werc
established in the laboratory from flies initially
collected from Aboﬁ-k:;wash Farm, 30km far
from Cuairo City, Gizz; Governorate, Egypt, during
Junc 1995. In order 16 attract naturally gravid fe-
males, fly traps as that described by Roy and Das-
gupta (1975) were uséd. Flics caught in the traps
were removed daily, and transported to the labor-
atory, sorted, sexed and identified according to
Zumpt (1965) and Tantawi and El-Kady (1997).
Stock colonies of both adults L. sericata and

C. albiceps flies were reared in the laboratory of
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Parasitology Department, National Rescarch Cz
ter, Dokki, Cairo, Egypt, according to the mctho
of Omar et al. (1992). The ambient mean tcmpa
ature ranged between 14.6 and 32.1°C and mca
relative humidity between 32.5 and 53.5%. Labor
atory illumination of the mass colony was con
trolled during both summer and winter seasons b;
using Philips fluorescent tubes (24 W.) (Saunders
ct al., 1986). Newly hatching larvac were reared
on different test dicts (bovine mecat, chicken, [ish
or bovine liver) till reaching the prepupal stage,
then sacrificed. Hacmolymph samples from pre-
pupac of L.sericata and C.albiceps were per-
formed according to El-Gindi and Abdel Meguid
(1994). Estimation of proticn was determined ac-
cording to the methods of Bradford (1976). Ami- |
no acid determination was performed using High
Pressure Liquid Chromatography (HPLC) accord-
ing (o the method of Steven ct al. (1989). |

RESULTS

In L.sericata, the total crude prolcin content in the
hacmolymph of the prepupac obtained from lar-
vae fed on bovine liver was much higher than .
when fed on chicken and bovinc meat, 9.4 +0.57.
8.21+1.24 & 8.15 + 0.94g/dl, respectively. How-
ever in C. albiceps, the total crude protein content
in the hacmolymph of the prepupac obtained from
larvae fed on bovine liver, bovine meat and chick-
en was more or less similar being 8.71 x].0X
8.56 + 1.02 and 8.18 +1.06 g/dl, respectively. A

lowest value was recorded in both L. sericald
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Lanalysis

{

(7.30 * 0.53 g/dl) and C. albiceps (7.33 £1.13 g/
dD when larvac were fed on fish diet. Statistical
no

showed

significant  dilference

(P=0.05). Table (1) and Fig. (1).
‘U.\ing HPLC, 17 amino acids were separated from

the  hacmolymph  of both  L.sericata and
C.albiceps prepupac (Tables and Figs. 2 & 3). In
the hacmolymph of L.sericata prepupae the most
predominant amino acid was histidine (284.76
+16.77 mg/100ml) and significantly the lcast

were leucine (0.23 £ 0.001 mg/100ml) and serine

(3.89 + 0.04 mg/100ml) when its larvac were fed
on. bovinc liver. Statistical analysis showed a
highly significant variations in the values of the
frec amino acid between the four diets (P<0.01).
However the level of threonine in the hacmo-
lymph of L. sericata did not significantly vary be-
twecen the four test diets (P>0.05). Also in the hae-
molymph of C. albiceps the level of the scparated
amino acids differed according to the test dicts.
Significant high valucs of cysteine were obtained
with bovine liver (256.2 + 5.11 mg/100ml) and
fish (198.474+ 4.32 mg/100ml). Argininc, (hrco-
nine, prolinc and tyrosine showed highly signifi-
czTul Variulioris (P<0.01). Meanwhile glycine, his-
lidii\é'.h‘

vz.nl‘i;l\c and lysinc showed significant
rh L 2 Sl
di}rcrcnccs (P<0.05).

Vet.Med.J.,Giza.Vol.49,No.2 (2001)

DISCUSSION AND CONCLUSION

Prolcins are the principal components of all ani-
mal tissues. From a nutritional standpoint the re-
quirement for protein is a requircment for the in-
dividual amino acids that comprisc them, because
proteins arc complex nitrogen compounds com-
posed of chains of amino acids. The amino acids

play an important role in insect metabolic activi-

ties during metamorphosis. Results obtained dur-

ing this study revealed thal, the effect of various
animal protein dicts on the crﬁglc protcin content
and free amino acids in the hacmolymph of both
L.sericata and C.albiceps prepupac showed dif-

ferent results according to the type of diel.

When L.sericata larvae were fed Oﬁ bovine liver,
the protein content in the Imc'q'\blry‘n“lph of the pre-
pupac was much higher than in those fed on
chicken and bovine meat. The least prolcin con-
tent recorded when larvac were offered [ish as
diet. In casc of C. albiceps, the protcin content in
the hacmolymph of the prepupac showed slightly
higher concentration when larvaie were fed on bo-
vine liver than in those fed on bovine meat, chick-
en and fish. Similar results were reported by El-
Gindi and Abdel Meguid (1994), in case of Para-
sarcophaga argyrostoma. The authors reported
that the crude protein in the hacmolymph of lar-
vae fed on bovine liver showed higher concentra-

tion than in those fed on bovine meat and [ish.
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Table (1): Crude protein content (g/d1) in the hacmolymph of
Lucilia sericata and Chrysomya albiceps prepupac.

Fype ol diet

Crude protein (g/dl)

Lucilia sericata | Chrysomys aalbiceps
(Mcan + SE) (Mcan * SE)
Fish 7.30£0.53 733+1.13
Chicken 8.2141.24 8.18 £1.06
Bovine meat 8.15+0.94 8.56+1.02
Bovine liver 94+0.57 8.71+ 1.02
I valaue 0.98 0.45
LSD

Results aare mean (£ SE) of five replicale experiments

LSD: Least significant difference

Table (2): Free amino acid content in the haemolymph of Lucilia sericata prepupac obtaincd
from larvac fed on dilferet dicts,

Amino acid in hacmolymph of larvac fed on dilferent dicts
Amino acid (mg/100 ml)

Bovine meat | Bovince liver Fish Chicken F-valuc LSD

(mcan + SE) (mean £ SE) | (mcanxSE) | (mcan £SE) i
Asparticacid | 1491% 1.76° | 22.47097° [ 38.32+3.10° | 10.87£0.65° | 41.93%+«| .13
Glutamic acid | 32976230° | 35.4+48° |7089£2.78" | 2827+ 0.44" | 42.19%%%| 952
Serine 409025° | 389£004° |3451£3.15% | 4.03£022° | 92.77%%+| s.16
Glycine 15713036 | 35,14+ 289 198120870 | 22.30+181° | 22.30%%x| 5.7
Histifin 170.72£ 2.55° |284.76£16.77°| 63,06+ 2.74° | 72.2£2.18° | 142.96%++| 2425
Arginine 6053349 | 75.8£ 407 | 8274+ 686" | 44.2+35° | 13.34%+ | 1531
Threonine 140.1127.51° | 162324 3.13% [175.78£ 3.95" | 160.7£28.74"| 0.9 =
Alanine 28.49£0.43% | 30,62+ 089" | 50.53 3.07" | 2093+ 4685 | 19.70%%+| o8
Proline 4179£226" | 47994 396" | 74212338 | 21.574 4185 | 37.93%%+] 1y
Tyrosine 2049£075” | 2068+ 174" | 52.75: 588" | 16.07£0.92° | 20.53%%¢| 1018
Valine 13.69£0.11° | 40362063 | 5073£.0.137 | 2082 222° | 56.65¢%+| 377
Mehionine | 11898083 | 8772037 |36.15£062" | 7.02£0.08° | 60a.07+%4 ;1
Cysieine | 256762040 | 34876 291° | 62668310 [ 17022132 | 18.68%++| 1489
loleucine | 16.19£101° | 4.132027° [ 18112199 | 6132 1.54% | 26.50%%x | 445
Leucine 19¢0.40° | 023+0001° | 2056236 | 0.89£0.12° | 14130%+4 301
bhenyl alanine | 44880767 | 6.34+043" | 35.0422.49" | 3982001° | 13030%%+| 4.3
Lysine 38.36£ 576 | 44274 5.08° |36.73+5.93° | 30.13£074° | 2,12 »
Total 671.99432.57 | 858.04£48.95 [9.31.46£57.61 | 496.32+ 53.37  --- ]

¥ P<0.0l  ***P<0.00]

Results are mean (£SE) of three replicate experiments

Same letter do not differ significantly.
LSD: Least significant difference

F-value: ANOVA fest

Vet.Mcd.J..Glza.Vol.49.No.2(2OO 1)
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Table (3): Free amino acid content in the hacmolymph of Chrysomya albiceps  prepupac

obtained from larvac fed on different diets.

U

Amino acid

Amino acid in hacmolymph of larvae fed on different dicts

BTt
I

(mg/100 ml) )

Bovinc meat | Bovine liver Fish Chicken F-value [/ LSD

(mecan £ SE) | (mean £ SE) | (mean+ SE) | (mcan #SE)
Aspartic acid | 59.96+391° | 20.28+ 1.99° | 25.98+0.73¢ | 95.67¢ 4.097 | 133,067+ | 9.85
Glutamic acid | 49.94+2.78" | 36.41% 447" | 096+ 008" | 25.6543.65¢ | 4187004 | 1045
Serine 23024 141" | 4862004 [10.64£077° | 5.66£093¢ | 780000+ | 3.09
Glycine 1426+ 062 | 12,654 192 | 18.66% 1.12% | 14935016 | agie | 378
Histifinc 4698 +2.89° | 47.3267.26" | 32,07+ 1.72° | 3457074 | a02¢ | 13.09
Arginine 52.43+2.28" |46.224 474" [ 27.56£ 0.89° | 364555 | guses | 125
Threonine 14675 11.18%] 97.18+7.52° | 10982 4.85° |151.2¢11.45° 8.54%+ | 29.94
Alanine 93910325 | 7324099 [1894+081" | 30384 273" | 48.30%+* | 495
Proline 31274287 | 36.91% 1.60° {44724 2.76° | 61224 8.36° 7.69%% | 15.32
Tyrosine 1333:037° | 350135 | 5104+ 13" | 3778966 | 10.06% .| 1607 ],
Valine 4315+ 1930 | 57488 5.38% | 37,612 1.16° [49.055 457 | 5076 12.08,
Methionine | 1405+ 1455 | 3053t 4.10° |49.27% 136" | 93080.76° | 61240++ 7.53
Cysteine 91365 3.41° | 25624 5.1 [198.47+4.32°| 624123219 | 300, 144% | 1332
Isoleucine 177:209° | 1.00£0.19° [22.06+ 1.48° | 3882019 | 10a2%%x | 546
Leucine 1024087° | 1172027 [38.6122.74" | 697£0.35° | 131.23+++| 475
Phenyl alanine | 8844 12° | 25.83% 123° [ 28924435 | 16,05 174 | aggsess | 8.14
Lysinc 6655+ 1.50° | a1.5242.68% | 4320653° [52072095° | 541+ | 1603
Total 719,28+ 42.07 | 757.96£51.2 | 758.6£35.74 | 693.4% 59.07
Results are mean of three replicate experiments
Samc letter do not differ significantly.
LSD: Least significant difference ¥ P<0.01  ***P<0.001

F-valuc : ANOVA test

Vet.Med.J.,Giza.Vol.49,No.2 (2001)
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Also Araujo, ctal. (1995) found a significant dif-
terence between the protein content of the 3rd lar-
val mstar of Chrysomya megacephala rcared on

cround beef than on bovine blood.

Results obtained in the present work also showed
that, the total free amino acids in hacmolymph of
both blowflies prepupac showed its highest value
when Lsericata larvac were fed on fish, and
when Coalbiceps larvac were fed on fish as well
as on bovine liver. The frec amino acids present
m the hacmolymph arc mostly derived from : a)
the protein in the food; this depend to a great ex-
tent on the presence of digestive proteolytic en-
zymes found in the inscct midgut., b) represent
storage of nitrogenous materials that can be
drawn on, according to the needs of the tissues,
¢) stored in the blood until they are eliminated by
normal excretion, (Pattan, 1963), d) due to histol-
ysis of the larval tissues (protcin) into amino acids
by amino acid dehydrogenase as the larvae are at

the beginning of the pupal period (Agrell, 1949).

In casc of the blowfly L.sericata the amino acid
histidine, which is an essential amino acid linked
to the pathway of purine synthesis, was signifi-
cantly high after feeding bovine liver. The amino
acid threonine, considered as one of the end prod-
ucts of succinyl cocnzyme A catabolism, was
significantly high after feeding larvac on fish. The

amino acids leucine and serine were significantly
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low in the haemolymph of larvac fed bovine liver,
Low value of these amino acids could be duc (o
deficiency of their metabolism from the amino
acids that they arise from. Arginine was moder-
ately high in larvac fed bovine meat, bovinc liver
and fish. Glutamic acid was morc or less similar
in case of bovine meat and bovine liver diel.
Glycine and lysine were more or less similar in

{

case of all dicts. The amino acid prolinc was |

{

higher in case of fish dict. Since the amino acids |
arginine and proline, arc synthesized from gluta- |
mate, this might explain its lower value. Lysine is
synthesized from aspartate and glycinc from gly-

cerate -3- phosphate.

In case of the blowfly C.albiceps the amino acid
threonine was high in larvac fed bovine mcat and
chicken, but cysteinc was significantly high in
casc of larvae fed on bovine liver and Nsh. As me-
thionine is known to supply sulphur to cystcine,
the low value of methionine could be attributed to
cysteine synthesis. Glutamic acid was low after a
fish diet , also the amino acids isolcucine and
leucine  were  significantly low after feeding
bovine liver. The low value of these amino acids
could be due to their depletion or degradation in

metabolic pathways.
The amino acids threonine and histidine were

more abundant in L.sericata whilc threonine and

cystine were the most abundant in C.albiceps.

Vet.Med.J.,Giza.Vol.49,No0.2(2001)
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Stnilae results were reported by Yousef (1988),
who stated that threonine, lysine, serine, histidine
ad arginine are also the most abundant amino
ards in the haemolymph of the 6th larval instar
ot Spodoptera littoralis. The amino acid tyrosine
~howed highest value alter fish diet in both blow-
thes Losericata and C.albiceps, and lowest value
e case ol both bovine liver and bovine meat diet.
During the few days preceding cach moult tyro-
sinc accumulates in order (o play a role in cuticle
formation by transforming (o quinones (lyrosinase
enzyme) which gives the darkening of the cuticle.
1962 and Yousef

1988). Prolinc showed highest value after a fish

(Duchatcau-Bosson ¢t al.,

dict in L.sericata, while in C.albiceps after fish
and chicken dict. Prolinc is considered as an im-
portant amino acid in relation to some of the bio-
logical oxidation pathways in cells. Proline was
found to be predominant in the haemolymph of
fifth instar larvac and adult of Rhodnius prolixus
(Barrett and Friend, 1975); and also present in
high concentration in the thoracic muscles of
some Trichopteran hydropsychidac (Haag and
Sullivan, 1984); as well as in Aedes aegypti
(Thayer and Terzian, 1970); Glossina moristans
(Bursell, 1963); Leptinotarsa decemlineata (De-
kort et al., 1973); and Apis mellifera (Barker and
Lchner, 1972). Yousel (1988), reported that pro-
linec amino acid contributes to about 30% of the
total amino acids in the larval stage of Spodoptera

littoralis.

Vet.Med.J.,Giza.Vol.49,No.2 {2001)

Evans and Crossley (1974), determined the con-
centration of 18 amino acids in the cells and
plasma of the hacmolymph of third-instar larvac
of Calliphora vicina R.-D 72 hr before puparium
formation. All but two of thc amino acids oc-
curred mainly in the plasma, which was found to .
contain 86.7-99.5% of the tolal concentrations
present. The two exceptions were asparlate
(69.2%) and glutamate (61.7%) in the cells of lar-
vac 24 and 96 hr before puparium formation, The
choice of feeding depends on the physiological
status of the species. Teran (1977 and 1978), In-
okuchi (1971) and Galun et al. (1981) in their
studies indicated that certain food contain highly
phagostimulating amino acids, whercas, other
foods may have an inhibitling action. Collctt
(1976) reported that the amounts of ncarly every
amino acid in  Calliphora remained unchanged
cven under adverse conditions. Also the author
found that the free amino acid pool was always
regulated intracellularly - because the presence of
greater concentrations of amino acid within cclls
than in the hacmolymph indicates that a great
deal of the regulation took place intracellularly.
With a dietary sourcc of amino acid, the ratcs of
incorporation into protein account for only a parl
ol the total urnover of each amino acid. With a
sufficiency of amino acid, substantial amounts arc
probably used as an cnergy source. Anderson

(1984) stated that individual amino acid concen-
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wations - Calliphora vicina R.-D. (crythroce-
phala Mg.) showed complex patterns of change
with development. However El-Gindi and Abdel-
Meguid (1994), stated that, most of the essential
amino acids of Parasarcophaga argyrostoma lar-
vac arginine, lysine, leucine, isoleucine, histidine,
phenyl alanine, valine and threonine were present
- hight concentration in the hacmolymph of the
last larval instar fed on bovine meat diet. Arginine
was absent in larvae fed on fish and bovine liver
dict. isoleucine was absent in larvae fed on bovine
liver dictonly, but methionine was not present in

case of all three different diets.

According to the present results it appeared that,
[ceding larvac of both L.sericata and C.albiceps
on different protein diets showed variation in total
protein of hacmolymph as well as variation in val-
ues of different amino acids with slight higher
values in case of bovine liver diet which can be
used as diet for laboratory colonization of thesc

two blowflies.
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