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ABSTRACT

One hundred and one substances were tested in the laboratory as
protectants for Spodoptera exiguga nuclear polyhedrosis virus (SeNPV) against
inactivation by UV. Absorbance of these substances was measured using a diode
array spectrophotometer at wavelengths ranging from 280 to 330 nm. Twenty-six
candidates, showing higher UV absorbance, were incorporated with adjuvant
(Bivert) and SeNPV suspension(9.15 x 10* PIBs / ml) for UV spectrophotometric
measurements. Leaves of Gysophila paniculata were dipped with vir-
us-Bivert-UV protectant-mixtures, air-dried, and were exposed to UV radiation
(A=312nm, 1200uW / cm®, 10min) and fed to 4th-instar larvae for bioassay.
Results showed that addition of 1% uric acid, 1% activated carbon, 1% folic
acid or 1% xanthine to viral suspension provided significant UV protection for

SeNPV.
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FHR7Z 1 (Spodoptera exigua Hubner)
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Table 1. Composition of the artificial diet for-
Spodoptera exigua

Ingredients Amount
Flowering bean 200.00g
Yeast 120.00g
Wheat germ 110.00g
L-cysteine 1.20g
Ascorbic acid 1.20g
Sorbic acid 3.00g
Methyl-p-hydroxy-benzoate 3.50g
Streptomycin 0.75g
Propionic acid 14.00m1
Agar 70.00g
Fumagillin 0.12g
Distilled water 2400.00m1
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LAs Y638 (diode array spectro-
photometer) B E W E (1) & B & 280-330
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R LSRR BT RIMRREE 2 R FBE(A=280—330nm)
Table 2. Spectrophotometric measurements of various ultraviolet protectants by diode array
spectrophotometer(41=280-330nm)"”

Conc. Absorbances
UV Protectants (%) 280nm___ 290nm ___ 320nm 330nm
Protein and its derivatives
Egg albumin 3 3.620 3.590 2.905 2.702
Skim milk 1 3.690 3.429 2.983 2.836
Yeast 1 4.082 4.022 3.687 3.525
Corn extract 3 3.923 3.667 3.499 3.375
Lima bean extract 3 3.678 3.623 2.786 2.568
Sauce 3 3.730 3.631 3.616 3.573
Nucleic acid
Guanine 1 4.082 4.101 3.733 3.689
Adenine 1 4.082 2.595 2.130 3.121
Vitamin
Folic acid 1 3.672 3.593 3.455 2.150
Pyridoxine 1 3.377 3.416 3.489 3.065
Saccharide
Honey 125 3.753 3.577 2.626 2.207
Mineral
Charcoal 1 3.585 3.595 2.648 2.309
Activated carbon 1 3.916 3.554 3.765 3.587
Stain and colors 1
Indian ink 3.729 3.728 3.906 3.965
Red ink 1 3.727 3.569 2.903 2.716
Blue ink 1 3.457 3.547 3.631 3.691
Black ink 1 3.614 3.593 3.345 3.310
Methylene blue 0.1 3.683 3.468 3.890 3.815
Brilliant yellow stain 0.1 3.804 3.601 3.495 3.444
Cabbage leaves extract 3.758 3.519 2.952 2.694
Agrochemicals 1
Nu—film17 1 4.101 3.821 3.625 3.521
Amelosan 0.05 3.7178 3.561 3.459 3.386
Ligninesulfonic acid 1 3.739 3.737 3.265 3.215
Metabolic products
Xanthine 1 2.805 2.999 3.577 3.848
Uric acid 1 3.693 3.984 3.506 3.374

(1) A total of 101 protectants, individually or in combinations were tested. Only those
absorbances higher than 2.0 have been listed.

HHARBYBAZRARTFNERE - mEERERECESE  FEEESNRBE
(280-310nm) K 455 A& (320-400nm) A »
HOOW M GEESR MR EAENORENRER

Fressl » BIVEARBRZESLHRENE
—HWE > ABLEAEHRERES R Lz EERER(David, 1969; David et al.
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K= KIMRREHITHESeNPVAIBiverttBAH » LIS B8R £ HIR S
(4=280-330nm)
Table 3. Spectrophotometric measurements of different UV protectants with SeNPV and
Bivert by diode array spectrophotometer(1=280-330nm)™

UV protectants Conc. Absorbances
+9.15x10* PIBs / ml
+Bivert (%) 280nm 290nm 320nm 330nm
Vitamin
Folic acid 1 3.625 3.037 2.5632 2.204
Pyridoxine 1 3.285 3.277 2.384 2.078
Saccharide
Honey 12.5 3.251 3.138 2.409 2.050
Mineral
Activated carbon 1 3.665 3.740 3.615 3.630
Stain and colors
Methyleneblue 0.1 2.687 2.505 2.243 2.097
Brilliant yellow stain 0.1 2.730 2.519 2.546 2.482
Agrochemical
Nu-film 17 1 3.109 2.892 2.613 2.568
UVinul DS-49 0.025 2.641 2.681 2.748 2.679
Metabolic products
Xanthine 1 3.665 3.484 3.311 3.311
Uric acid 1 3.461 3.550 2.563 2.548

(1) A total of 26 protectants were tested. Only those absorbances higher than 2.0 have
been listed.

RN MARENS ARREERAEIMEIES T (1=312nm, 1200um / cm®) BRI
M4 & TR AR ER N Z NE(LER
Table 4. Inactivation of SeNPV'” exposed to UV radiation(1=312nm, 1200uW /cm®)at
different time intervals bioassayed by 4th-instar larvae®

UV lamp exposure

(Minutes) % OAR®
NPV(NO UV) 100.00
5 73.20
10 52.75
15 44.91
20 36.70
30 24,21
40 20.74
45 16.10
60 15.18
90 14.22

1. 9.15x10* PIBs / m1 in combination with adjuvant(Bivert).

2. Means of three experiments ; 3 replicates per treatment; 20 early 4th-instar larvae per
replicate.

3. % Original activities remaining(%, OAR)

_ NPV-caused larvae mortality post-UV exposure
NPV-caused larvae mortality pre-UV exposure

X100%,
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®E HEEREZONUREEFINTRENMGRERE KGR SRR 8 -
Table 5. Protection of SeNPV‘” against UV-radiation by different protectants
(A=312nm : 1200uW / cm2 5 10 ming)®®

UV protectant % OAR after™ Re?a'tive“)
UV exposure efficiency

SeNPV(Untreated) 100.00 a -
Se NPV (treated with 42,15 cde 1.00 abe
UV, standard)
1% Uric acid 69.52 b 199 a
1%, Folic acid 58.55 be 1.65 ab
19, Activated carbon 57.10 be 1.44 abce
1%, Xanthine 50.00 bed 1.25 bed
0.1% Brilliant yellow 43.85 cde 1.15 bed
0.025%, UVinul DS-49 34.33 cde 0.87 cd
12.5%Honey 32.21 cde 0.82 cd
1% Nu-film 17 25.68 de 0.58 d
1%, Pyridoxine 24.17 e 0.54 d
0.1% Methylene blue 23.56 e 0.55 d

1. 9.15x104 PIBs / m1 in combination with adjuvant(Bivert).

2. Means of four experiments ; 3 replicates per treatment; 20 early 4th-instar larvae
per replicate.

3. Means within a column followed by the same letter are not significantly different
(P<£0.05, DMRT).

NPV-caused larval mortality post-UV exposure
NPV-caused larval mortality pre-UV exposure

4. %0AR= X100%

5. Relative efficiency

_ %0AR of SeNPV mixed with different UV protectants
9%O0AR of SeNPV (standard, treated with UV)

1968; Jacques, 1967, 1971; Morris, 1971) © HIEHEBEENT75-80% » TMEIEEEERES

B, ZAHBUF KRR ZEHNR (280-
330nm) ETHIE ) BRBREHEES ARH
EERAFER312nm » JERTEE12004W / cm
2 EIMRIRE10 8% , HEUR HERERE
(%OAR=52.75%) - TEREI30T HE R » HIE
EEBRFEREEREE2% LT o MTerror
and Kramer (1977) M BHRBRLBEGKEE
Bz T BERBRNREE 0 E R
HETHBERERY  MBEEHEAKEE
W RGP o HEEER (Lymantria  dis-
par) % ARFEZBEENRBHeoTER

fE#920 % (Shapiro et al., 1983) - LA H3E
BRAUEE, FIIBROERIERFETEL
ZERERAT , AEEBRERBPERBN S
ZHREE, A RERNRENIRLENER
HF, MRKHRERENDE ) DBIRE
REIRE ) BEVREN -

— BB BREBZEERT 2B K
¥, E-HIRER, HREMECERZRE
M AR RS, MEIRERR  §
MEEE s EALRIYELEEZ (Shapiro et
al., 1983) > Bull et al. (1976)FIB & LK
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DARH 3 £ K 84 (Heilothis  zea) %% AR
BRZENRCHE, HE—8F - £_8
REB LB RS R URIKEA R B
EIRERBIHUER MATHYEDR K
¥ (Shapiro et al., 1983) « At » & T35 A
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R #E#280-330nm » I E 101 F AR K AR
BZYBERAE , BEHRERIFZ26MER
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WLE > AR R RERI10%E
TETEYRE  E—-FPHEHEERER
EREFEIZENBRBRECRER , MRHEH
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B (1.65) » VEMEDR (1.44) RFEES (1.25) -

Shapiro (1984) UBERHEVMTEHEEE
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BB Shapiro (1985) BEE RIF ZIRE
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(1971, 1972) KShapiro et al. (1983)3FE A
M ETABERE WS TENER
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ZIHZEETH R H R E - Martignoni and Iwai
(1985) EENA B RK BN HBHRE D
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A - TidJaques (1972) HLLANu-Film#EITH#
EURZE FEERELRGEREE , Bk
BRI RER - Kt , EERE . BB &
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