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In shorter wavelegth than 548 my, the sensi-
tivity of dark-adapted eye was greater than that
of light-adapted eye, while in longer wavelength
regions, the sensitivity of light-adapted eye was

same as or greater, compared with that of dark-
adapted eye. But a shift of wavelength at which
compound eye produced maximum resposes was
not observed.

On the Non-Protein Folin (Lowry) Positive Components in the Larval Haemolymph of the
Armyworm, Leucania separata in Relation to Melanin Synthesis. Hajime Ixemoro (Tokyo
Prefectural Isotope Research Station, Setagaya, Tokyo) Received March 5, 197). Botyu-Kagaku
36, 59, 1971. (with English Summary 65). '
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Changes in the non-protein Folin
(Lowry) and Folin (Acetate) respon-
ses of the larval haemolymph at
28°C during the melanization and

after.
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Fig. 1. Formation of melanin in the larval
haemolymph at 28°C.
Table 1. Paper chromatography of non-protein Folin (Lowry) positive
components in the larval haemolymph.
Rf values in different Compounds E "--:: 8
ICRR GRS
solvent mixtures g g B8
. to be 3 v & 2T
Compounds £ 8 5387
U — = "B 2_ =]
3 ~ V=]
1 2 3 4 expected A ‘é-g,
R
(ST ST A
A 0.70 0.54 0.48 0.74 —_ . 4 —
B 0.48 0.29 0.35 0.42 Tryptophan —_ 4 - -
C 0.44 0.25 0.32 0.31 Tyrosine —_+ - —
D 0.40 0.26 0.44 0.26 —_ 4 = -
E 0.31 0.14 0.18 0.21 —_ 4 - —
F 0.27 0.09 0.22 0.11 Dopa + 4+ 4+ ¥
G 0.25 0.15 0.10 0.15 Uric acid -+ - —
H -0.12 0,09 0.11 0.17 —_ 4 4 =
1 0.03 0.03 0.04 0.05 —_ 4 4+ -
Tryptophan 0.48 0.29 0.35 0.42 _— = =
Tyrosine 0.44 0.25 0.32 0.31 — 4 = -
Dopa 0.27 0.09 0.22 0.11 — 4+ + vy
0.25 0.15 0.11 0.15 —_ = -

Uric acid
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Sol;ént systems used were : 1) ;:-Butanol/Acetlcac:d/Wat_er (4_1 2),_2)' n-Butanol‘}A;:éAt'iig

acid/Water (9:1:10), 3) n-Butanol/n-Pr
acid/Water (9:2:2), .

opanol/Water (1:2:1), 4)Ethylacetate/Acetic

Abbreviations for colours (small letters). b:blue, bn: brown, dk: dark, gy: grey, 1: lemon,
o:orange, p:purple, r:red, y:yellow.
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Fig. 3. Paper chromatography of non-pro-

tein Folin (Lowry) positive compo-
nents in the larval haemolymph.
Solvent was a mixture of #-butanol,
acetic acid, and water (4:1:2).
At the right-hand of the paper, the
authentic compounds were applied.
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Table 2. Absorption spectra maxima of several
components in the larval haemolymph

Maxima Maxima Compounds to

Compounds in acid in alkali
(mp) (mp) be expected
B 278 281 Tryptophan
C 277 295 Tyrosine
F 280 475,305 Dopa
G 284,230 295,218 Uric acid
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Table 3. Quantitative variations of several components in the larval

haemolymph during the melanization

wtion time (hrs) #g/m! haemolymph

Compounds\-\ 0 1 2 3 6
Tryptophan 76.3 68. 4 71.5 71.8 69. 4
Tyrosine 832.0 213.3 116.0 72.0 42.0
Dopa 113.4 176.7 151.3 76.7 66. 7
Uric acid 67.0 47.0 37.5 15.3 9.0
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Fig. 4. Paper chromatographicidentification
of dopa formed in tyrosine-ascor-
bic acid-haemolymph incubation.
Solvent was a mixture of n-butanol,
acetic acid, and water (4:1:2).
The paper was sprayed with the
potassium ferricyanide reagent. A,
reference dopa B, phenylthiourea
control ; C, phenoloxidase product.
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Table 4. Comparison of tyrosine and dopa
contents in the haemolymph be-
tween pale larvae and black larvae

Compounds I 4g/ml haemolymph
Larval ’ LT
type Tyrosine Dopa

Pale larvae 540.0 <250.0

Black larvae 840.0 113.4
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Summary

It has been known that larvae of .the army-
worm, Leucania separata show greenish yellow
or reddish brown colour when reared in isolation.
But those reared in high density show the fine
velvety black in their appearance.

The relationship between non-protein Folin
(Lowry) positive components and melanin synthe-
sis was studied at biochemical point of view by
using haemolymph of the black larvae of the
armyworm, o

By means of paper chromatography, nine non-
protein Folin (Lowry) positive components were
found in the larval haemolymph. They were
tyrosine, dopa, tryptophan, uric acid and five
unknown substances. The haemolymph began to
melanize when it was exposed to air. And it
formed melanin for 1 to 6 hrs or more when
gently shaken at 28°C. With advancing melaniza-
tion, tyrosine was markedly decreased in its con-
centration and a considerable amount of uric
acid was disappeared. On the contrary, the dopa
increased to prior to the melanization tempora-
rily, and phenoloxidase that converts tyrosine to
dopa was found in the haemolymph, From these
experiments, it is inferred that tyrosine is a nat-
ural substrate for phenoloxidase and a major
precursor of melanin in the haemolymph. Still
there are some questions whether uric acid takes
a part in the melanin synthesis or not.

Further, it was found that contents of both
tyrosine and dopa in the black larval haemolymph
were higher than those in the pale larval haemo-
lymph,



