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Gas Chromatographic Analysis  of Ecdysone 

Moul t ing  a n d  m e t a m o r p h o s i s  in  insec ts  is cont ro l led  
b y  s te ro id  h o r m o n e s  of t he  ecdysones  group.  One of these,  
e-ecdysone,  is t he  p r inc ipa l  m o u l t i n g  h o r m o n e  in insects  1. 
Fo l lowing  t he  isola t ion,  e luc ida t ion  of i ts  s t r u c t u r e  s a n d  
syn thes i s ,  t h i s  h o r m o n e  is now commerc ia l ly  avai lable .  

T h e  level  of ecdysone  in insec ts  has  un t i l  now been  
d e t e r m i n e d  b y  b ioassays  w i t h  Calliphora erythrocephala a, 
Musca  domestica ~ a n d  o the r  insects.  A l though ,  these  
assays  are  v e r y  sensi t ive,  t he i r  e v a l u a t i o n  is b a s e d  on  
t he  p e r c e n t a g e  of p u p a r i u m  f o r m a t i o n  in t r e a t e d  animals .  
An  a t t e m p t  was m a d e  to  deve lop  a m e t h o d  w h i c h  would  
p e r m i t  a q u a n t i t a t i v e  ana lys i s  of e-ecdysone.  Fo r  th i s  
pu rpose  gas- l iquid  c h r o m a t o g r a p h y  was used. 

a -ecdysone  was ana lyzed  as a d e r i v a t i v e  of Bis  (Tri- 
methyls i ly l )  A c e t a m i d e  (Appl ied  Sci., Pa .  USA) .  Up  to 
1 m g  of e-ecdysone ( H o f f m a n n - L a  Roche,  BaseP) was 
c o n v e r t e d  in to  t he  above  d e r i v a t i v e  us ing  0.5 ml  Bis  

(Trymethyls i ly l )  A c e t a m i d e  w i t h  0.1 ml  pyr id ine .  The  
so lu t ion  was h e a t e d  to  80~ for r m i n  a n d  d i rec t ly  
in jec ted  w i t h  t he  r eagen t  i n t o  t he  gas c h r o m a t o g r a p h .  

The  sample  was ana lyzed  on  a P a c k a r d  gas c h r o m a t o -  
g r a p h  equ ipped  w i t h  a f l ame  ion iza t ion  de tec tor ,  us ing  
a n  all glass co lumn (3' x 1/8") packed  w i t h  3% SE-30 on  
gas -Chrom Q (Applied Sci.). O p e r a t i n g  t e m p e r a t u r e s  for 
t he  inlet ,  co lumn  a n d  de tec to r  were 290, 250, a n d  280 ~ 
respect ively .  N i t rogen  was used as a car r ie r  gas a t  a flow 
r a t e  of 100 ml /min .  

The  ecdysone  peak  appea red  16 m i n  a f te r  in ject ion,  
as shown  in t he  Figure.  All  o the r  s te ro ids  inc lud ing  
choles terol  and  phy to s t e ro l s  c ame  ou t  w i t h  t he  peak  of 
t h e  so lven t  a n d  did  no t  in te r fe re  w i t h  t he  analysis .  Us ing  
th i s  p rocedure  50 ng  of c~-ecdysone could be  de tec ted .  

F u r t h e r  i nves t iga t ions  are in  progress  to  d e t e r m i n e  t h e  
c o n c e n t r a t i o n  of th i s  h o r m o n e  in insects.  
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Gas chromatogram of 100 ng ~-ecdysone. 

Rdsumd. Nous  avons  d6velopp6 une  m 6 t h o d e  d ' a n a l y s e  
m i c r o - q u a n t i t a t i v e  de l ' ecdysone  (ho rmone  de la m u e  des 
insectes) p a r  c h r o m a t o g r a p h i e  gazeuse.  El le  p e r m e t t e r a  
l ' ana lyse  ch imique  de l ' ecdysone,  qu i  a 6t6 dos6e j u s q u ' ~  
p r6sen t  p a r  des m6 thodes  biologiques.  
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An Apparatus for Investigation of Heterogeneous Reactions in a Flow System 

Devices  of d i f fe ren t  types  h a v e  been  r epo r t ed  for t he  
s t u d y  of he t e rogeneous  r eac t ions ;  a 'one  sho t '  micro  
reactor1,  a one  b a t c h  r eac t ion  device 2, a pulse r eac to r  a 
a n d  a flow s y s t e m  reac to r  4. Of these,  assembl ies  of t he  
las t  t y p e  are  especial ly  useful  in  the  s t u d y  of ca t a ly t i c  
r eac t ions  5. 

The  a p p a r a t u s  descr ibed  here  is a s imple  a n d  versa t i l e  
device  for t he  s t u d y  of r eac t ions  in a c o n t i n u o u s  flow 
s y s t e m  a t  t e m p e r a t u r e s  up  to 700 ~ I t  can  be  used for 
l iquids,  gases or a m i x t u r e  of t he  two in t he  presence  of 
a solid c a t a l y s t  or an  i n e r t  suppor t ,  w i t h  or w i t h o u t  
d i lu t ion  w i t h  su i t ab le  carrier .  The  r e a c t a n t s  m a y  be  fed 
s epa ra t e ly  in to  t he  r eac t ion  c h a m b e r  a t  va r ious  f low ra te s  
so t h a t  m i x i n g  t akes  place on ly  in the  r eac t ion  chamber .  
The  r eac t ion  t i m e  can  be  p r e d e t e r m i n e d  a n d  t he  l iqu id  
h o u r l y  space  ve loc i ty  (LHSV) 6 can  be  measured .  

Method. The  a p p a r a t u s  is composed  of 3 m a i n  p a r t s  
(Figure).  1. A feeding device,  2. a r eac t ion  c h a m b e r  a n d  
3. a collector.  

1. The  feeding device  is composed  of a B i rd  K y m o -  
g r a p h  (A) (Ph ipps  a n d  B i rd  Inc.,  R i c h m o n d ,  Virginia ,  

USA,  Cat. No. 70-060), in which  t he  sha f t  is rep laced  b y  
a t h r e a d e d  one (B) connec t ed  to  a p l a t f o r m  wh ich  can  
t hus  be  ra ised  or lowered.  A syr inge  (c) is loca ted  b e t w e e n  
t he  p l a t f o r m  and  t he  u p p e r  sha f t  ho lde r  so t h a t  t h e  
ra i s ing  of t h e  p l a t f o r m  depresses  t he  p lunge r  a n d  t h e  
sample  in t h e  syr inge  is i n t r o d u c e d  in to  t he  r eac t ion  
c h a m b e r  (M) a t  a p r e d e t e r m i n e d  ve loc i ty  t h r o u g h  t h e  
cap i l la ry  (D) a n d  h y p o d e r m i c  needle  (F). I f  a car r ie r  
gas is used, i t  is i n t r o d u c e d  t h r o u g h  a second cap i l l a ry  
whose  t e r m i n u s  (G) is p laced  a b o u t  20 m m  a b o v e  t h e  
ou t l e t  of t he  sample  needle  in order  to  p r e v e n t  t he  con- 

I R.J .  KOKES, H. TOBIN and P. H. EMMETT, J. Am. chem. Soc. 77, 
5860 (1955). 

2 H. PINES and J. RYER, J. Am. chem. Soc. 77, 4310 (1955). 
P. STEINGASZNER and H. PINES, J. Catalysis 5, 356 (1966). 

4 H. PINES and S. M. CSICSERY, J. Catalysis 7, 313 (1962). 
5 G.M. SCHWAB, in Advances in Catalysis and Related Sub#cts (Aca- 

demic Press Inc., New York, 1950), vol. II, p. 251. 
6 V. HAENSEL, Ind. Engng Chem. 57, 18 (1965). 


