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Effects of cold storage on the free amino acids in Corcyra cephalonica eggs
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Abstract: Corcyra cephalonica eggs are commonly used as intermediate hosts in Trichogramma mass
rearing. Cold storage of C. cephalonica eggs was important to Trichogramma mass rearing but the growth
and development of Trichogramma would be affected by the refrigerated eggs. Free amino acids in the
contents of C. cephalonica eggs which was stored at 4°C for 15 ( N15) 30 ( N30) 45 ( N45) and 60
( N60) days respectively were detected by Nuclear Magnetic Resonance ( NMR) technology the fresh
eggs without ( U) and with ( CK) UV treated were as comparison. The results showed that there were 24
free amino acids and derivatives identified including 10 essential amino acids for insect development.
There was no significant difference in the concentration of total free amino acids between U and CK there
was a significant increase of total amino acids followed by increase of days of cold storage in N15 N30 and
N45. However there was no significant increase in N60 compared with N45. The results of Principal

Component Analysis ( PCA) of 24 amino acids and derivatives showed that 8 amino acids such as Alanine
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Glutamine  Ornithine  Asparagine Histidine Lysine Serine and Pyroglutamate were significantly

changed with the increase of cold storage days in which Alanine was significantly increased from

0.1624 mmol/L to 8.6192 mmol/L. Histidine was significantly declined from 0.7553 mmol/L to
0. 2495 mmol/L. Tt could be concluded that the cold storage resulted in the change of free amino acids in

C. cephalonica eggs

Trichogramma.

which might be one of the reasons influencing the growth and development of

Key words: Corcyra cephalonica eggs; cold storage; free amino acid; Trichogramma

( Wang et al.

Corcyra cephalonica

Antheraea pernyi

2014;

2014) ,

Sitotroga cerealella

( 1983; Gou 1986) .
( 2008 2011) .
(

1979; 1982;
1988; 2008) .
1
1.1

40
. ( 2013) .

40 W 20 ¢cm 20 min
( 2014) .
1.2
6
(U) . (CK) . 15. 30.
45. 60 d ( N15. N30. N45. N60) .
lg
4°C 15 d 1
6
1.3
1.3.1
48 h
-80C o 6
1.3.2
0.05¢ 1000 pL
(
XW-80A) 1 min;
( Sonics VCX130 USA) 4 s
3s 4 45%
10 min 4°C 13000 r/min 15 min

( Millipore Amicon

ULTRA 3KDa) 30 min 450 pL
. 50 uL ACDSS
10 s 2 min., 480 pL
o ACDSS DSS

o 298K Bruker AV III
600 MHz 0

: 600. 13 MHz
(m 208.0 +0.1 K ( Transients/
Scans) =64 ( Recycle Delay) =
s ( Frequency Domain Size) =
65536 ( Spectral Width) = 8000.00 Hz



470 Journal of Environmental Entomology 38
( Time Domain Size) = 3276 EXCEL
( Pulse  Sequence ) o
noesygpprld. comp 15 mino Matlab PCA Origin
1.3.3 o (1
"H NMR ( free induction 24 (D
decay FID) Chenomx NMR suit ( ANOVA) ( IBM SPSS Statistics
( version 8.0 Chenomx Edmonton Canada) 2010) .
DSS-d, (0.0 ppm) 2
(CSl) . "H NMR 2.1
( . . ) 24
DSS - d, Chenomx ( 1o
36 24
56 o o

Table 1 The content of amino acids of Corcyra cephalonica eggs in different treatments

1

U CK N15 N30 N45 N60
Amino acids mmol /L mmol /L mmol /L mmol /L mmol /L mmol /L
3 _
0.0035£0.00b 0.0056 £0.00 b  0.2148 £0.00 a 0.0228 +0.00 a  0.0187 £0.00 a  0.0030 £0.00 b
3-Hydroxykynurenine
0.1594 £0.00 e 0.1624 £0.01 e 1.4519+£0.07d 3.6423+£0.38 ¢ 7.3694+0.18b  8.6192+0.18 a
Alanine
0.2406 £0.05d 0.3083£0.02d 0.5372+0.07c 1.0341 £0.07 a 0.7882 £0.09 b  0.3227 £0.05 d
Arginine
0.3310£0.01 a  0.3782+£0.01 a 0.5571 £0.01 ab 0.5909 £0.03 ¢  0.5199 £0.01 bc 0.5044 +0.01 ab
Asparagine
0.5005 £0.04 ¢ 0.6051 £0.05 be  0.7766 £0.09 a  0.6284 £0.05 abc 0.6144 £0.04 abc 0.7722 £0.04 ab
Glutamate
1.5872+0.09b  1.7151 £0.09 b  2.1835+0.08 a 1.8544+0.18 b  1.6495+0.07 b 1.1478 £0.04 ¢
Glutamine
Clved 0.4044 £0.01 e  0.4721 £0.00d 0.7616 £0.02 ¢ 0.8968 +0.03 ab 0.8517 £0.01 b~ 0.9058 £0.01 a
ycine
0.6874 £0.02 b 0.7572£0.03 ab 0.8295+0.04 a 0.7553£0.07 ab 0.3905+0.03 ¢  0.2495+0.02 d
Histidine
0.1074 £0.00 e  0.1853£0.01 d  0.3767 £0.01 ¢ 0.4363 £0.03 ab  0.4687 £0.01 a  0.4203 +0.01 bc
Isoleucine
0.06650.00 e 0.1387+0.01d 0.1959£0.01 ¢ 0.2636 +0.03 b  0.2567 £0.01 b 0.4006 £0.01 a

Leucine
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( )
U CK N15 N30 N45 N60
Amino acids mmol /L mmol /L. mmol /L mmol /L, mmol /L mmol /L.
Lo 0.6096 £0.04 ¢ 0.6765+0.06 ¢ 0.9260+0.04 b 1.2070 £0.08 a  1.2546 £0.03 a 1.2225+0.03 a
ysine
0.0948 £0.00d 0.1052£0.01 d  0.1651 £0.01 ¢ 0.2022 +£0.01 ab 0.2133+0.01 a  0.1953 £0.00 b
Methionine
0-
0.0018 £0.00d 0.0058 £0.00 cd 0.0133 £0.00 ¢ 0.0411 £0.01 a  0.0347 £0.00 a  0.0253 £0.00 b
O-Acetylcarnitine
1.2156 £0.05 a  1.2471 £0.08 a 1.1355+0.15ab 0.7395£0.12 ¢ 0.8673 £0.05 bc 1. 1312 £0.09 ab
Ornithine
0.0861 £0.00 e 0.1234+£0.00d 0.2265+0.00 ¢ 0.2716 £0.01 b 0.3058 £0.01 a  0.2815+0.00 b
Phenylalanine
0.0705£0.01d 0.0748 £0.01 d  0.4238 +0.05c¢ 0.7164£0.05b 0.8806+0.05a  0.9304 £0.04 a
Pyroglutamate
Proli 0.3088 £0.00 ¢ 0.3672+0.00 b  0.4895 £0.01 a  0.4681 £0.01 a  0.4872 £0.01 a  0.2578 +0.02 d
roline
Sori 0.3011 £0.02 ¢ 0.2787 £0.02 ¢  0.8642+0.08 b  1.2412+0.10a 1.1841£0.03a 0.9720+0.03 b
erine
T 0.2369 £0.01 b 0.3114+0.01 a 0.29499+0.02a 0.3267+0.03a 0.32160.01 a  0.2768 £0.01 ab
aurine
0.1663 £0.01 d 0.2449£0.01d 0.4498 £0.01 ¢ 0.5199£0.01 b  0.5694 £0.01 a  0.5184 £0.01 b
Threonine
0.0144 £0.00 e  0.0225+0.00d 0.0338£0.00c 0.0385+0.00 b 0.0489 £0.00 a  0.0457 £0.00 a
Tryptophan
0.3159£0.01 e  0.3423+0.00e 0.4815+0.01d 0.5261 £0.01 ¢ 0.6357+0.01 b  0.7161 £0.02 e
Tyrosine
Vali 0.1623£0.00 e  0.2829+0.00d 0.5255+0.01 ¢  0.6313+0.02b 0.6548 £0.01 a  0.5677 £0.01 a
ine
B 0.0092£0.00 ¢ 0.0095+0.00 c 0.0221 £0.00 a 0.0209 £0.00 a 0.0162+0.00b  0.0115 £0.00 ¢
Beta—Alanine
6 + (P <0.05) . Note: The data in

the table are mean = SE. Data in the same line with different capital or small letters indicate a significant difference ( P < 0. 05)

between the varieties.
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1
Fig. 1 The total content of amino acids of Corcyra

cephalonica eggs in different treatments.
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2.3 Fig. 3 PCA loading diagram of dissociative amino acid of
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Fig. 2 PCA score plotdiagram of dissociative amino acids of

Corcyra cephalonica eggs in different treatments
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4 8

Fig. 4 Eight dissociated amino acids of Corcyra cephalonica eggs with different cold storage time
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