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Secretion of the Metathoracic Glands of t h e  W a t e r b u g  Notonectaglauca L.  ( H e t e r o p t e r a ;  Notonectidae) 

Odoriferous glands, so called because of the  f requen t ly  
odoriferous na tu re  of the  mater ia ls  t h e y  produce,  are of 
widespread occurrence in the  He te rop te ra .  Where  present  
the  glands lie dorsal ly  in the  abdomen  of the  nymphs ,  
ven t ra l ly  in the  m e t a t h o r a x  of t he  adul ts  ; t h e y  are found 
in bo th  terres t r ia l  and aqua t ic  representa t ives  of the  
He te rop te ra .  

Analyses of the  secretions f rom some aqua t ic  repre- 
sen ta t ives  of this group have  a l ready  been reported.  The  
odoriferous secret ion of the  male  be los tomat id ,  Belostoma 
indica Vitalis,  is a mix tu re  conta in ing  trans-hex-2-enyl 
ace ta te  and trans-hex-2-enyl buty ra te ,  and is t hough t  to 
func t ion  as a sex pheromone  :,2. The  secret ion of the  
corixids Sigarafalleni (Fieb.) and Corixa dentipes (Thoms.), 
on the  o ther  hand,  is ne i ther  sex or  species specific, and 
conta ins  trans-4-oxohex-2-enal as ma jo r  ( >  95%) con- 
sti tuenta,4; this  mater ia l  has also been repor ted  s as a 
minor  (ca. 7%) cons t i tuen t  of the  secret ion of a terres t r ia l  
bug. the  pen t a tomid  Nezara viridula var.  Smaragdula (F.). 
Qui te  unl ike the  adul t  secret ion of Corixidae,  t h a t  of the  
naucor id  Ilyocoris cimicoides (L.), is a colonrless and 
odourless l iquid conta in ing  p -hydroxybenza ldehyde  and 
m e t h y l  p -hyd roxybenzoa t e  as ma jo r  cons t i tuents  s. These 
same chemicMs, i t  is in teres t ing  to  note,  h a v e  been  
repor ted  ~ in the  pygidial  glands of several  wa te r  beetles, 
belonging to the  Dystiscidae.  We  now repor t  t h a t  p-hy-  
d roxybenza ldehyde  and m e t h y l  p -hyd roxybenzoa t e  are  
ma jo r  cons t i tuents  of the  secret ion f rom the  me ta thorac ic  
glands of the  wa te rbug  Notoneeta glauca L., a representa-  
t ive  of the  Notonect idae .  

The  secret ion f rom the  me ta thorac ie  glands  of N. glauca 
consists of b rown l iquid droplets  suspended in a clear 
fluid. I t  is d ischarged to appear  ex te rna l ly  as a pair  of 
i r regular  droplets  each one lying on a slit-like opening 
be tween  the  mesothorac ic  ep imeron  and me ta thorac ic  
ep i s te rnum of each side; there  is no visible difference 
be tween  the  male  and female  secretions. The  secret ion is 
discharged on anaes the t iz ing  the  insects w i th  carbon 
dioxide,  and can be col lected conven ien t ly  wi th  a fine 
capi l lary pipet te .  

The  secret ion has no percept ib le  odour, unless warmed  
when a d is t inct  phenolic  odour  is detected.  Gas l iquid 
ch romatograph ic  (GLC) analysis (5% SE-30;  100 °) of the  
secretion, in ace tone  solution, showed the  presence of 
2 components  in the  a p p r o x i m a t e  rat io  7:3. Male and 
female secret ions conta ined  the  same componen t s  in the  
same propor t ion.  The  re ten t ion  t ime  of the  first  e luted 
componen t  was found to be indis t inguishable  f rom t h a t  
of au then t i c  p -hydroxybenza ldehyde ,  the  re ten t ion  t ime  
of the  second eluted componen t  to be indis t inguishable  
f rom t h a t  of au then t i c  m e t h y l  p -hydroxybenzoa te .  GLC 
also showed t h a t  the  secret ion of N. glauca was indis- 
t inguishable  f rom t h a t  of L cimicoides. 

A mass spec t rum of the  secret ion f rom N. glauca was 
ident ical  to t h a t  of a composi te  spec t rum of p -hydroxy-  
benza ldehyde  and m e t h y l  p -hydroxybenzoa te .  The  spec- 
t r u m  showed 2 pa ren t  ions a t  m/e  152 and m/e  122 
corresponding to the  m e t h y l  ester (CsHsO 3 requires  152) 
and a ldehyde  (C~HsO2 requires 122) respect ively .  A s t rong 
peak  a t  m]e 121 corresponded to the  hyd roxybenzoy l  
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cat ion (HOCsH4CO) by  loss of H f rom the  aldehyde,  and 
- O C H  3 f rom the  m e t h y l  ester. This  ion fur ther  f r agmented  
to the  h y d r o x y p h e n y l  cat ion m/e  93 (-CO; metas tab le  
peak  71.5), and then  to ions corresponding to m/e  65 
(-CO; metas tab le  peak  45.4) and m/e  39 (-HC_=CH). The  
absence of a peak  a t  m/e  120, corresponding to a P - C H 3 O H  
f ragment  ('ortho-effect'; see ref. s) excluded the possibi l i ty  
of an ortho re la t ionship in the  m e t h y l  hydroxyes te r .  

A p ro ton  nuclear  magnet ic  resonance (NMR) spec t rum 
of the  secret ion f rom 50 insects was obta ined  in deuter io-  
chloroform;  the  spec t rum was scanned repe t i t ive ly  wi th  
a compu te r  of average  t ransients ,  using TMS as tr igger.  
This  showed 2 singlets a t  v 0.12 ( -CHO) and z 6.10 
(-CO. OCHa) and 2 groups (area 1 : 1) of 3 lines (separat ion 
9 cycles) cent red  a t  T 2.1 and z 3.05. These are assigned 
to a romat ic  pro tons  and each group of lines consists of a 
pair  of over lapping  double ts  ( J  = 9 c/see), the  6 lines 
mak ing  up 2 over lapping  A2B ~ systems. The  separa t ion  
(9 c/see) wi th in  each double  double t  is correct  for ortho- 
coupling and the  spl i t t ing pa t t e rn  defines the  subs t i tu t ion  
in the  a romat ic  rings as para. An N M R - s p e c t r u m  of an 
au then t ic  m ix tu r e  of p -hyd roxybenza ldehyde  and m e t h y l  
p -hyd roxybenzoa t e  was comple te ly  super imposable  (up 
t o ,  7.0) on t h a t  of the  secretion, p - H y d r o x y b e n z a l d e h y d e  
showed z 0.12 (singlet, IH),  2.19 (doublet,  J = 9 c/see, 2H), 
3.05 (doublet,  J = 9 c/sec, 2H),  and m e t h y l  p -hyd roxy-  
benzoate  showed T 2.05 (doublet,  J = 9 c/sec, 2H),  3.16 
(doublet,  J = 9 c/see, 2H),  6.10 (singlet, 3H).  The  N M R -  
spec t rum of the  secret ion showed an addi t iona l  s t rong 
signal a t  T 7.98 ( -COCH 3 ?) and a broad  peak  a t  T 8.25, 
suggest ing t h a t  the  secret ion m a y  also conta in  vola t i le  
ketonic  der iva t ives ;  this is being inves t iga ted  fur ther .  

The  secret ion showed an UV-absorp t ion  m a x i m u m  
(95% E t O H )  a t  270 n m  (authent ic  p -hydroxybenza lde -  
hyde  showed a m a x i m u m  a t  268 n m  and m e t h y l  p -hy-  
d roxybenzoa te  one a t  259 nm) and principle  I R - b a n d s  a t  
3240 (O-H,  polymeric) ,  2810, 2740 (C-H,  aldehyde),  1710 
(C=O,  aryl  ester), 1685 (C=O,  aryl  aldehyde),  1606, 1590 
(C=C,  aromatic) ,  and 850 cm -a (p-subst i tu ted benzene).  
The  I R - s p e c t r u m  was similar  to  t h a t  of an au then t i c  
mix tu re  of p -hyd roxybenza ldehyde  and m e t h y l  p-hy-  
droxybenzoate .  

To our  knowledge the  funct ion  of the  secret ions of these  
wate rbugs  has  no t  been inves t iga ted .  SCHILDKNECHT has 
suggested 7 t h a t  the  funct ion  of the  pygid ia l  glands of 
Dyst i sc idae  is to pro tec t  t he  insects agains t  micro-  
organisms, and a similar  funct ion  could be  ascribed to 
the  meta thorac ic  glands of wa t e rbug  imagines.  The  
imagines of wa te rbugs  should p rov ide  excel lent  mater ia l  
for tes t ing  this  suggest ion exper imenta l ly .  

Zusammenfassung. I m  Geruchssekre t  der  Wasserwanze  
Notoneeta glauca L. wurden  p - H y d r o x y b e n z a l d e h y d  und 
p-Hydroxybenzoes~Luremethylester  e indeut ig  nachgewie-  
sen. Daneben  finden sich noch nicht  idcnt i f iz ier tc  Stoffc 
ketonischer  Na tur .  
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