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Liquid chromatography and bioassay analysis of components in the trail
pheromone of the black-wing subterranean termite
Odontotermes formosanus Shiraki
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Abstract By working at the threshold active concentration, the characteristic behavioral reactions of the black-winged
subterranean termite Odontotermes formosanus Shiraki to extracts of trail pheromone components were analyzed in trail-
following bioassays, including the effect of different testing substrates. Based on the results, a standard bioassay method
was used to test the fractions from isocratic elution (22% EtOAc/n-hexane) of pheromone extract on a silica gel column.
Results show that two active peaks exist in the fractions, which indicate that the trail pheromone of O. formosanus consists
of at least two components.
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Fig.1 Trail following bioassay of trail pheromone

R 3 G % 8 2 ) I AR A (25 = 1) TR
b, R T B BT 78 73 32 5 AT T B
2 Y LK T8 I P (Inactive ) , 78 53 3¢ i Ab iR 0] 5%
B EIT I A 55 B ER TG 4 (Base active) , T

55— SR A AT 905 4 (Active) o
2 #ER5aH



6 i SC P R A B R A B A 2 AT 0 AN A SE 2 A

- 1625 -

2.1 HEWETEESRFEENEME

PSR 15 h S50 0 32 B 8 R 0, 76 08 4R
B E AT PEBR R 1 wLeem ' FEISEULTE PR,
FT7 0.2 pLeem ™ A1 2 pLeem TR 0 3 R S
JE T 530 A S 2R S e ) R R 4 R R O
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B 368 B 5 A7 o I 342 3 v 3 (0] F9) A7 D S R AL
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Table 1 Impact from testing substrate to the trail-following activity

PEFEF Selection JE 52 15 B9 Distance followed (em) (n=15)

H i Substrate

0.2 ML-cm’1 1 ML-cm’1 2 pJL-cm’l 0.2 pJL-cm’] 1 pJL-cm’] 2 pJL-cm’]

1L TLC #

0/15ns 0/15ns 0/15ns 0.2+0.1b 0.2+0.1b 0.2+0.1b
Activated TLC plate
K% TLC ,

11/15ns 13/15™ 15/15 ™ 3.1%1.2a 3.4x1.1a 7.4 +1.0a
Deactivated TLC plate
BB Glass 14/15™ 14/15™ 15/15 ™ 3.2 +0.4a 3.2+0.4a 7.4 £1.0a
€ 4L Filter paper 12/15ns 13/15™ 15/15 3.4+1.1a 3.5+1.1a 7.7 +0.7a

T AR AR 2 (P <0.001) , ™ FRICHY B (H B35 (P <0.01) ,ns SRR B B & WL FEE . W — 5807 5 b A7

AR T BEARIC A Z (B 22 AR B35 (P >0.05) .

“* indicates extremely significant selectivity at 0. 001 level, ™

indicates significant selectivity at 0. 01 level, ns indicates the

selectivity is not significant. Data with the same letters in the same column indicate no significant difference( P >0.05).
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Y, B WA 2.5 mL, I B T A e T R vk
£)0.4 WEQ-cm ' {HSZ PR I T 46 & 2 R [, X}
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BC2H 43 0 3 M S N ATy = B AT A A R R 3K
(B 2) , Forp 5 1 AN A 16 ~20 5 &4 BT A5 1
58 3% P SN BRI B ) =2 8] TG B 35 25 L RS A 4B
)15 F1 21 57822 R R E (P <0.001) ;% 2 4
WA T 55 23 A5 SR I N BRI L 8 5 AH 4 1 22
H124 45 500G R RN B 2 ] 22 F B E (P <
0.01), HEMEM - I E T FEERELUTH
PTG PR AL 20 o (ELJ A8 X R A0 96 A 1A AR ( IX B 1
H}37.5~50.0 mL, XBf2 #4550 ~60.0 mL)#)
JoXf R iy s A et B (L 3) 2 A H AR T

PO, [ I 3 T g 8 A S R 0 5% A W il
MR R AR, 5 R IR R B R GE O
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FEAE 2 A FLAT 5008 106 PR AR o0 A W, #F 000 2R 1
IR 0 5 B R AT REAF AR 0 2 G 2

3 e
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B, 5 P X B B 2 B B9 B I A% R (RE) JE
T2 BRI FE Ff 2 X b A W 1 REH A 45 O 1K 5
BAEGrh g RS Y B R IR . A0TSR
F PR Y R A RE R, O A Rs
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Fig.2 Activity of the fractions eluted from the silica gel column chromatography
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Fig.3 UV260 absorption chromatography

of isocratic elutions on a silica gel column
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FH UL B AR 15 P e 30 T 2 A 0 7 2, AR S5 18 3
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Tob 28 1 28 5 AR T — 20 09 58 0 i B B R A B A
PH o 4% SCRRFR TE A0 75 0 2 24 e 1 A B 4 R
FN, 25 55 51 AN R iR 25, A g6k 5| S R 2
S5F 28 00 I 0 T 6 350 50 a0 2, A 0 3 T I i 9 Uk
2 3 09 5 305 75 A AN Ry 1 T A, AR T T RS PR e
T AR ARG 8 AR 08 1T A 5 T Ak 7= A 5 T 4 B
F1 R R, GRS B AT ], A R T o s B R
EHERR RN . T FABEE RS G S A
5500 Pk ELAR M AEAE 25 55, I 23 90 R 0 1 1 O )
HPLC 7] 514 20453 85, 45 & AR W is PR e, w] DL 7R
A3 Wb A B 1 0T S PR T ORS B 1Y 2 40 B 4y
Mro B AUE B R 4150 0 B2 Ak A 0 48 4 ik
{E B, i 7 e e Ikt BB R 4 7 4y 2 — (&
0.1 pg-mL™") 1 (A5 B & & 2076 4 1 000
S THC107% ~ 1077 g, BEf e 5 47 40 v Ll (IR T 46
DR, 45 7R 58 A W YA I 3k AN Be AE A A3 3 B
WOAE BRI Ty o 7E AR SCZ AT — SR 5T Y
o B K T B R S AR — BB TR R R T
P o T 28 2 Bl K A 32 4 3 A B £ 8L 2R R I 1
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5 AR B I FARFRR EE (60 ) o BEMA F1 L f 8%
55 AT HLIR PRI € B A B 22 1 9L
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