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Abstract: In order to determine the effects of different nitrogen volume fractions on physiological
and biochemical responses of Tribolium castaneum, the changes of total superoxide dismutase
(SOD) activity, peroxidase (POD) activity, catalase (CAT) activity, total antioxidant capacity
(T-AOC) and lactic acid (LD) content in larvae and adults of 7. castaneum were investigated at
(28+1) °C, (7545) % RH, nitrogen volume fractions of (78% (atmospheric pressure as the control),
90%, 95%, and 98%), different treatment time (2, 4, 6, and 8 d). The results showed that with the
increase of nitrogen volume fraction, SOD, POD and CAT activities in the larvae and adults of T.
castaneum were the fastest when the treatment time was 8 days, and the activities of SOD, POD
and CAT in the larvae and adults decreased to 0 when the nitrogen volume fraction was 98% for 8
d, and all the larvae and adults died. The T-AOC value in the larvae increased with increasing
nitrogen volume fraction, and the response rate was the fastest at 6 and 8 d, while the T-AOC
value decreased to 0 when the nitrogen volume fraction was 98% at 6 and 8 d. The response rate
of T-AOC in adult larvae was the highest when the treatment time was 8 d, and the T-AOC
decreased to 0 when the nitrogen volume fraction was 98% for 8 d. The LD content in the larvae
increased with increasing nitrogen volume fraction, and the response rate was the fastest at 6 and 8
d, while the LD content in the larvae decreased to 0 at 6 and 8 d when the nitrogen volume
fraction was 98%. The response rate of LD content was the fastest when the treatment time was 8
d, and the LD content decreased to 0 when the nitrogen volume fraction was 98% for 8 d.
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Tribolium castaneum
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Fig.2 Changes of SOD activity in Tribolium castaneum larva after nitrogen treatment with

different volume fractions
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Fig.4 Changes of POD activity in 7ribolium castaneum larva after nitrogen treatment with

different volume fractions

—e—2d —-W--4d e *6d — &a—38d

30

25 |
el 20 |
P
EEA
S
23
b
=g
E‘E 15
S \
2 \

10 F \

\.
\
s | i
\.
\4
\ Dc
0 i i . ;s ;
78 20 95 98

BRI (%)

Nitrogen volume fraction

KI5 SR 5 R e D AN TR AR 70 B R B s A A o S e P s A A 22 A 17
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Fig.7 Changes of CAT activity in Tribolium castaneum adult after nitrogen treatment with

different volume fractions
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Fig.8 Changes of total antioxidant capacity in 7ribolium castaneum larva after nitrogen treatment

with different volume fractions
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different volume fractions
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