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1 WTRODUCTIOW

Within ills egg as a whole there is no growth*

Only s kind of "innor growth" oeewrs in tha ogg 

roprooanting s transformation of storod yolk components 

into active protoplasm* Tha growth during inaoot 

development is raatrietod to tha larval development 

and during thia faading pariad thara will ha dapositod 

all tha mss naosssary for tha final adult* Diptarous 

larvao ara known to aecumulata lipids, glyeogon and 

protains during dovolopmant (Pasnnooft, 196Q| Coupland, 

199?)* Tha roaaon for storing thaao conatitutants 

in larvao la fairly obvious, nanoly aa a built up 

of matarial which ean lator be uaod at tha tins of 

■otamorpheala whan adult tissuaa ata boing aaasmblad*

Studios on tho motabolian of amino aeida in 

inaoot larvao hsvo yioldad a woalth of data. Especially 

ainoo tho advont of aueh now taohniquaa aa mierobiologieal 

assays, papar and ion*oxehango chromatography and 

iootepio laballing, It has bacons poasibla to follow 

quantitative ehangoa in thaao amino compounds which 

aro praaont ovon in extremely few concentrations* It 

has also boon demonstrated by many authors that the 

amino aeida, in addition to their function aa protein
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conetituenta, enter into diverse netabolio pathways 
and participata in aany othar physiological activities.
In viaw af the fact that a large part ef aup knowledge
about aaino aeida in inaaeta derives fraa atudias

*

daaling with larval devslopnsnt, In tha praaant 
atudy» tha altsrations in total fraa aaino aeida and 
tha individual fraa awino aeida in tha larvaa ef 
Chrvaewvia rufifaeiaa have boon workad out during 
larval growth and Moulting.

MATERIAL AMD HETH0Q3

Alterations in tha fraa aaino aeida wars 
worked out in tha whole larvaa during growth and 
Moulting. Tha rearing of tha Chryaonvia was earriad 
out aa daaeribad in ehaptar II. Tha larval growth 
atagaa solaetad for study as Mentioned in the ehaptar 
on Material and nothoda. The extraction af fraa 
anina aeida, ehronatagraphie separation and quantification 
of fraa awino aeida wars earriad out aa daaeribad in 
Chapter II.

mmmm
The stags speeifie pattern af free anina aeida 

is illustrated in plate No.6. Oceuranee of various 
free anina aeida in the larval tissue during growth 
and naulting is shown in table No,3. Alteration
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eeeuring in tN total free aaino sold aontant par 
180 ig* of wot (Might of tha larval tiaaue in growth 
and molting ara ohoon in plata No.7. Tha altorationo 
erearing in tha individual frao aaino aeido aro ehown 
in tha plata number 8# 9, Tha quantitative altorationo 
in tha total and Individual free aaino aeido have boon 
in Table Ma«4*

1. TH» »f f»«. win. Ml<» <M>lW« 1«W«1
awartH-

Ao ahoan in tha plate Na.4 during tha larval 
davalopaant af Chrvaoavla a total of at laaat aightaan 
free ninhydrine*poeitive aoapaunda aeuld ba diotinotly 
oaparatod on paper ehraaategraa) thaoa ineluda eyatine, 
hiotidina, lyoine, J3~alonin§ aerine, aopartlo aeid, 
threonine, glutaaino, glycine, glutaale acid, praline*
P -aaino-butyrio acid, valine, tyrooina, aathionino, 
iooleuoino, phenylalanine, leueine. At a cooperative 
leva! glutanie acid, glyeina, hiotidina eeeur in the 
highest eeneentrations. Prolino aeuld not badateetad 
within tha anaunt of aatariala uosd during early 
larval growth but ooeur in 3rd day and 4th day of 
larval develop went. Cyatina and leueine ooeur in 
vary lew eaneentrationa. In general, except prolino



TABLE No. 3

FREE AMIHD ACIDS IN LARVAL GROWTH
OF BLOWFLY CHRYSQHYIA RUFIFACIES.

AW NO ACIDS LARVAL GROWTH

L1 L2 L» L4

1 Cystina Traoe? TtaOdf TraeeL Traaaft

2 Histidina ♦ ♦ 444 44

3 Lyaina ♦ 44 44 4

4 P -alanine ♦ 44 ♦ 4

9 Sarins ♦ ♦ 44 4

« Aapartio Acid ♦ ♦ ♦4- 4

7 Threenlns ♦ a 44 4

• Glutaaine ♦ ♦ 44 4

f Glyeina 44 ♦4- 44 44

18 Glutaalo said 44 44 44 44

11 ProXina m * T raca 4

12 P -A«dne-«- 
butvric acid ♦♦♦ ■H 44 4

13 Valina ♦ ♦ 444 4

14 Tyresina ♦ ♦ ♦♦4* 4

19 Mathionin# ♦ ♦ 4

1* Iaolaucina ♦ 44 4

It Phanyl alanina 44 ♦ 44 4

18 L-leueine ♦ ♦ 444 44

• Tv - Traca quantity,
♦ Miniaua,
44 Moderate,
444 Maxiaua.



m
g/

jo
o m

g w
eb

 Mifr
.

PLAT* - 7



w
gM

.

O
' 

O
 

p 
o 

^ 
^

v>
 

<k
 

o*
 

d»
 

6 
*»

 
+»

• 
o*

ta
4A

9O
»a

^^
90

k)
•in

*...
...

...
...

...
.A

lm
m

m
X

m
m

m
m

£,
 ...

...
...

...
...

...
...

...
...

...
...

..
ifc

i.i
. ».....

...
...

...
...

.Iii.i
.,.

.ii
>.

...
...

...
...

 
>1

1

fa
a

 m
s/

io
o m

g v*
ef
c w

t.
fa

a
 m

s 
11

0o
 m

g w
et

 w
t-



m
g /

to
o m

g w
et

 wb
. 

fa
a

 mg
/fo

om
g w

et
 wb

.

n atm~m

F»«. SL



TABLE No. 4

HIILC JWIMO ACIDS IN LARVAL GROWTH
Of BLOWFLY CHBYSOMYIA RUFIfACIES.

AMINO ACIDS LARVAL GROWTH
•-1 k2 Ly L«

1 Cyatine Trace Traea Trace Traea
2 Hietidina 0*9523 8*0980 1.9230 1.4000
3 Lyaine 0*5953 1*2200 0*7954 0.4200
4 •Alanine 0.157 0.2500 0*2442 0*200
3 Savina 0.15T1 0*2540 0,2310 0.2100
6 Aepartie aaid 0.151 0.2400 0*2500 0.2300
7 Threonine 0*124 0.2100 0.1800 0.1700
• Slutaaina 0.151 0.2510 0*2410 0.224
f Glycine 1.229 1.4400 0.5771 1.5
10 Qlutaaic aaid 1.19 1.3900 0*5498 1.400
11 Praline m - 0*0200 0.0500
12 -Aaino-N- 1.94 0*5500 0.2544 0.3900
13 Valina 0.23 0.1800 0.2991 0.1849
14 Tyraaina 0.24 0.1900 0.2818 0.1798
11 Methionine 0.25 0.195 0.02794 0.1911
14 Iaoleueine P.04 0.4148 0.4800 0.3900
1? Phenyl alanina 1.00 0.5320 0.5479 0.0900
1S Leucine 0.05 0.058 0.2704 0.1500

Total FAA (Exeluding NMj) 8.5147 8.9528 7.4449 7.5878
• Values ara expri 

of inaaat tiaaui
•aaad aa 
■a.

■g/100 eg of vat weight
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tNr« ie no qualitative difference In the free amino 
acid eontont of the larval tiaaue during growth and 

Moulting*

2* .ffimsaatoUmt.A".*
*"different oroupa of amino aclda durine
jyygaLJKga^.

Aa oan ha aoan fron tha curve in plate No.7, 
tha total eonoontratlon of fraa auino aaida ranain 
essentially unehangsd during tha whole period of 
larval development# Tho individual auino aoida 

thaaaalvoa ean be roughly divided into throe broad 
greupet Theae ilka Methionine, leeleucine, lauelna 
and glyaina which inoreaae to a maximum eonoontratlon 

during tho early larval growth atagoa (let day and 
2nd day old larvae) and than decline, thoao which 
aantlnuo to inoroaao in anount throughout larval 
growth (Phoapho-athanolaMino, Phoaphoaarina, proline) 
and thoao which ahow winleal changes during larval 
life (Aapartle acid, valina, alanine).

Mo general pattern ean ba recognized in tha 
variation of individual amine aoida: Lysine, 
iaolaueina, p -amino butyrle aeid and hiatidine 
doeline ataadliy aa developwant proceeds, while 
glyeina, glutamic acid, glutamine and threonine 
exhibit a temporary increase. Tyrosine and preline 
are however two exceptions: they ahow a continuous



increase whan the values ara expressed par unit body 
weight. This is aapooially trua during tho tins 
approaching pupariua foraation.

Daapits tho oxtonaivs Xitoraturo on froo anino 
acids in insaeta, raviouod by Chon (1962) only 
relatively fow studioa have boon conearnad with 
quantlatitivo changes during developwant.

Tho oaxiuun concantration of froo anino acids 
during larval growth of Chrvaanvla oecuro at tho 2nd 
day of devolopnent* It would soon that inooota can 
bo dividsd into two categories, nanoly thoso like 
Drosophila (Modern & Stuna-Zollinger, 1W3| Chon * 
Hadorn, 1954), tho blowfly Calllohora auoor (Haekwann 
1994) and P-roalna (Lovenbook, 1946), in which tho 
eoneontration of? free anino add daolinao during 
later stages of larval life* and dfthere like tho flar 
noth Cohaatla (Chan and Kuhn, 1956), tho Silk worn 
Bjanfayx norl (Wyatt il.al., 1996) and the nosquito
£4It* PJtPXSSM (Chon, 199S) and C/ftxVWlU <*»•••»»* 
data) wharo tho eoneontration ranaina approxinatly 
constant.

L*LiT*
Tho profiles of fraa anino acids of individual 

iraonvia larvae differ widely, but thrsa ganaral
groups can bo rseognizad. In the first group, the 
1avals ara low at aarlior otagaa, inoraaao to a
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uaxiaua at about 2vui day and than declines* in tha aaeond 
tha oonoantration raaaina relatively eonatant during 
larval Ufa and in tha third it oontinaualy riaaa. Free 
pralina ia tha baat axaapla af tha latter* which ia 
understandable in view af ita iapartanea in tha hardaning 
and darkening af tha pupariuu (Maokaan* 199)). However* 
a eiwilar ineraaao in fraa tyroaina raportad for P.realna 
(Levenbeok* 19i6) was not aa significant in Chrvaoavia.
Tha aeeumulation af thaaa turn aaino aolda auggaata 
tharafora tha praparatlen af tha larva# for tha aynthaaia 
of autiaular prataina and tha aaaaaiatad tanning.

It ia eartainly an ovar aiaplifieation to intarprat 
tha aaino aeidjpattern uerely in taraa af protain 
aynthaaia and degradation* Tha aaino aaida are 
interrelated froa the aetabolie view paint* Moreover* 
in eontraat to tha egg and pupaa ahieh ean be eanaidarad 
closed systems, the larva eannot survive and graa 
without external nutritional eeoreea which aay influence 
to a great extent it*a composition and level of tha 
free amino acid paol« In relating the ehangaa in tha 
free aaino acids during larval growth te any partieular 
proaess Involving protein aynthaaia and degradation* 
this fact nuat ba taken into eanaidaratien* Thera are 
evidenoee indieating that nutrition haa a direat effect 
on the aaino acid pattern af insect larvae (Chan and 
Hadorn* 1999| Chan 1998)*


