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Effects of Dietary Amino Acids on Free Amino Acid Pools in the Body and Honeydew of the
Brown Planthopper, Nilaparvata lugens

Fu Qiang'”*, ZHANG Zhi-tao', Hu Cui*, ZHU Zhi-wei', LA1 Feng-xiang'
(" China National Rice Research Institute, Hangzhou 310006, China; *College of Agriculture and Biotechnology. Zhejiang University.
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Abstract: Effects of dietary amino acids on free amino acid pools of the brown planthopper (BPH) . Nilaparvata lugens
(Stal) . were investigated by analyzing both body and honeydew of the insects reared on chemically defined diets with different
amino acid profiles. The results were showed as follows: 1) Free amino acid pools in the body of BPH were influenced signifi-
cantly by diets. Although Met increased ., the total quantity of free amino acids in BPH ingesting none of amino acids (NEAA-
BPH) declined to 63. 2% of that in BPH ingesting both essential amino acids (EAAs) and nonessential ones (NEAAs)
(EAANEAA-BPH). Furthermore, Val, Thr, Ile, Leu, Lys, and Cys decreased markedly. Whereas in BPH kept on diet with
only NEAAs (NEAA-BPH), Thr and His were significantly higher than those in EAANEAA-BPH. And Ile, Phe and Arg al-
so had the same concentration as those in the latter. The concentration of Val in NEAA-BPH was markedly lower than that in
EAANEAA-BPH, but was similar to that in BPH ingesting only EAAs. Met, Lys and Leu in NEAA-BPH were as low as or
even significantly lower than those in NEAA-BPH. 2) The composition of free amino acids in honeydew depended on diet on
which BPH was reared. However, the relative concentration of amino acids in honeydew was different from those in diets, and
some amino acids not existed in diet were detected in honeydew. It was suggested that six EAAs, i.e. Thr, His, Ile, Phe,
Arg and Val,could be synthesized even if BPH could only ingested NEAAs.
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Table 1. Contents of amino acids in five holidic diets for N. lugens" .

% 10" * mmol/mL

Diet
Amino acid * D1 D2 D3 D4 D5
Arg 0.744 0 0 0 1.635
His 0.144 0 0 0 0. 316
Tle 0.682 0 0 0 1.497
Leu 1.363 0 0 0 2.995
Lys 0.816 0 0 0 1.792
Met 0.349 0 0 0 0.743
Phe 0. 902 0 0 0 1. 982
Thr 1. 001 0 0 0 2.198
Trp 0.383 0 0 0 0. 841
Val 1. 908 0 0 0 4.191
Ala 1. 087 0 0 2.029 0
Asn 1.297 0 0 2.421 0
Asp 0.564 0 1.299 1.053 0
Cys 0.492 0 0 0. 660 0
Cyss 0.062 0 0 0.083 0
Glu 1.275 0 2.701  2.380 0
Gln 1.223 0 0 2.284 0
Gly 0.298 0 0 0.556 0
Pro 0.653 0 0 1.219 0
Ser 2. 836 0 0 5.294 0
Tyr 0.041 0 0 0.077 0
- 7-GABA 0.072 0 0 0.135 0
Total 18.191 0 1.000 18.191 18.191
v D-97", 0.24%.
0.71% . 9.0% ,pH 6.8,
210 .

"Other components in 5 diets are the same as those in D-97"",
including 0. 24% vitamins, 0. 71% inorganic salts, 9. 0% sucrose,
pH 6. 8.

? The former 10 amino acids represented the essential ones for

most insects. GABA — Amino butyric acid.
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Table 2. Contents of free amino acids in N. lugens reared on the di-
2 ets with different amino acid profile". nmol/individual
Diet
2.1
Amino acid D1 D2 D3 D4 D5
Arg 34.2b 22.8b 23.9b  39.0ab 5l.1a
C 2, , His 14.6¢c  1l.4c  16.8bc 2l.1ab 23.5a
Ile 3.5a 2.1b 3.4a 3.5a 3.5a
(P <<0.01) , 17 ‘ ’ 0
Leu 4.2 a 2.8b 2.8b 2.7b 3.8 ab
s 9 ( ) 4 Lys 7.9b  3.7¢  3.3c 43c 1l7a
(Pro‘Cys\Glu Ala) (P < Met T ¢ 1.6 b T ¢ T ¢ 4.1a
Phe 1.6a l.1a T b l.5a 1.2a
0.05), Glu,Pro,Thr Val ’ Thr 26.9b  13.7c¢  26.5b 741a 28.5b
3 Val 51.9a 27.4'b 15.8 ¢ 33.3b 34.0b
Ala 41.4 b 34.4b 36.3b 52.8 a 40.6 b
(D4.D3) . Val Asp 0.0 0.0 0.0 0.0 0.0
(D3.D4.D5) Cys 222 T b T b T> b T” b
Glu 25.9bc 17.6¢ 28.3b 44.5a 23.5 be
(D2) : o e o
y 12.1 5.7 7.0 10.3 5.4
D2 , Met , Pro 34.2bc 21.6c  47.5ab 58.7a  36.2 be
Ser 11.1 4.7 5.1 11.7 5.5
D1 63.2%, Val, Thr.Ile.
Tyr 7.6 6.2 5.6 4.9 7.5
Leu,Lys Cys o NH, 14.3ab  7.2b  88b 21.8a 10.2b
Dl D2 ’ Total 293.7b 183.9c¢ 231.4bc 384.3a 290.4b
D3.D4 D
( N 5) v 0. 05
( 3) 1) (Duncan )
D1 s > , .
R . "Means within a row followed by a same letter showed no signif-
. icant difference by DMRT at the 0. 05 level.
D4 Thr,His.Ile,Phe  Arg, Y e
. ?Trace, regarding as zero in statistical analysis.
Asp  Glu D3
Pro, Thr, His Ile,
o
D5 Tyr.Glu.Ala  Pro, ,
o 2)
(NH,) . (P <C0.05)
D2
C 2, D4 ) D2.D3
, D2 , D4
’
Cys Tyr.D5 Val,
o ’
3 3
Table 3. Amount of amino acids in N. lugens reared on the diets containing partial amino acids.
D1.D2
Comparison with N. lugens reared on D1 and D2
D1 D1 D2 D2

Diet Ingested from
diets or not Significantly higher
than D1 insects

D3 Yes
No

D4 Yes Glu, Pro, Ala
No Thr. His

D5 Yes Met,Lys,His,Arg
No

At the same level At the same level as Significantly lower

as D1 insects D2 insects than D2 insects

Glu
Pro, Thr. His, Ile Tyr. Ser. Gly. Ala,

Cys, Leu, Lys, Arg

Val, Phe, Met

Ser, Gly Tyr, Cys

Ile, Phe, Arg Leu, Lys, Val Met
Thr, Ile, Leu, Phe Val

Tyr, Glu, Ala, Pro Ser, Gly, Cys
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Table 4. Free amino acids in honeydew produced by N. lugens reared on the diets with various amino acid profile”.  nmol/(individual « d)
Diet
Amino acid D1 D2 D3 D4 D5
Arg 1.9a 0.0 0.0 0.0 15.1a
His 0.3 a 0.0 0.0 0.0 0.7 a
Ile 7.6 a 0.0 0.0 0.0 27.8 a
Leu 15.1a 0.0 0.0 0.0 56.4 a
Lys 0.0a 0.0 0.0 0.0 10.3 a
Met 1.5a 0.0 0.0 0.0 10.6 a
Phe 14.0 a 0.0 0.0 0.0 16.2 a
Thr 7.6a 0.0 0.0 ™ 35.8a
Val 16.4 b 0.0 0.0 T 85.4 a
Ala 0.5a 0.0 0.0 0.0a T
Asp 12.7 a 0.0 7.7 1.2b 0.0
Cys 1.2 a 0.0 0. T a 0.0
Glu 22.4 a 0.0 11.2 2.8b 4.8
Gly 2.8a 0.0 0.0 T2 b T
Pro 0.0 0.0 0.0 0.0 0.0
Ser 13.6 a 0.0 0.0 T b 0.0
Tyr 3.5a 0.0 0.0 0.0b 3
NH, 12. 4 ¢ 4.3 ¢ 5.2¢ 28.0b 67.6 a
Total 133.3 b 4.3 b 24.1b 32.0b 333.6 a
v (P >0.05), s D1 D4 (t ), D1 D5
(t ). NH, 5 (Duncan ).

"Means within a row followed by a same letter showed no significant difference at the level of 0. 05 (difference between D1 and D4 for
nonessential amino acids and between D1 and D5 for essential amino acids were compared by ¢ -test; total nitrogenous compounds and NH; were
compared among 5 diets by DMRT).

“Trace, regarding as zero in statistical analysis.
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