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Spectrophotometric Method for Estimating 
Enzymatic Synthesis of Butyl Oleate 

RAMAKRISHNAN a n d  NEVGI l p r e p a r e d  a n  a c e t o n e  
p o w d e r  f r o m  c a s t o r  seed  w h i c h  a f f e c t e d  3 9 %  s y n t h e s i s  
of  b u t y l  o l ea t e  in f ive d a y s .  HOFSTEE 2 h a s  r e c e n t l y  
w o r k e d  o u t  a n  a s s a y  s y s t e m  to  e s t i m a t e  e s t e r a s e  spee-  
t r o p h o t o m e t r i c a l l y  u s i n g  SMyci l a t e  e s t e r  as  s u b s t r a t e .  
T h e  a u t h o r  h a s  w o r k e d  o u t  a s i m i l a r  a s s a y  s y s t e m  t o  
e s t i m a t e  t h e  s y n t h e s i s  of  b u t y l  o l ea t e  s p e c t r o p h o t o -  
m e t r i c a l l y .  

E x p e r i m e n t a l .  A c e t o n e - d r i e d  l ipase  p o w d e r  w a s  pre-  
p a r e d  f r o m  c a s t o r  s e e d  a c c o r d i n g  t o  RAMAKRISHNAN a n d  
NEVGI'S m e t h o d  ~ a n d  u s e d  for  t h e  e x p e r i m e n t s .  N - b u t y l  
a lcohol ,  oleic ac id  a n d  p e t r o l e u m  e t h e r  (B.P .  4 0 - 6 0  °) 
were  used .  T h e  a b s o r p t i o n  w a s  s t u d i e d  in a :BECKMAN 
s p e c t r o p h o t o m e t e r .  T h e  r e s u l t s  of t h e  v a r i o u s  exper i -  
m e n t s  a re  g i v e n  in  t h e  fo l lowing  Tab les .  

Table I 

The reaction mixture consisted of castor lipase: 0,1 g; N. Butyl 
alcohol: 0"005 M; oleic acid: 0"005 M; petr. ether: to make up the 

vol. to 3 cma; incubation for 2 h at 37QC 

Set No. Wave lengths Absorbance 
m/Z 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

390 
395 
400 
405 
410 
415 
420 
430 
440 
450 
500 
540 

0.075 
0-085 
0.092 
0.092 
0.090 
0-070 
0-065 
0.062 
0-055 
0.045 
0-014 
0-009 

I n  a l l  t h e  e x p e r i m e n t s ,  p e t r o l e u m  e the r ,  a lcohol  a n d  
e n z y m e  b l a n k s  h a d  neg l ig ib le  a b s o r p t i o n s .  T h e  a b -  
s o r b a n c e  w a s  p r o p o r t i o n a l  to  t h e  c o n c e n t r a t i o n  of es ter .  

Table I I  

The reaction mixture consisted of castor Iipase 0"2 g, different 
amountsof alcohol and acid and petroleum ether to make up the 

volume to 3 cm a, incubated for 2 h at 37°C and read at 400 m~ 
against blank containing all except the enzyme 

Set No. 
Concentra- 
tion of al- 
cohol (M) 

1 0.001 
2 0.002 
3 0.005 
4 0.008 
5 0.005 
6 0.005 
7 0.005 

Concentration 
of cleft acid 

(M) 

0.005 
0.005 
0.005 
0-005 
0.001 
0.002 
0.008 

Absorption % 
Synthesis 

2"4 
4.8 

12.0 
12-0 

2.4 
4.6 

11.9 

0.037 
0.073 
0.184 
0.184 
0.038 
0.070 
0.182 

F r o m  t h e  a b o v e  r e su l t s ,  i t  c a n  be  seen  t h a t  b u t y l  
o lea te  s h o w s  a n  a b s o r b a n c e  a t  4 0 0 - 4 0 5  a n d  i t  is p ro -  

Table H I  

The reaction mixture consisted of 0.005 M alcohol and acid, and 
different amounts of enzyme and petroleum ether added to make up 
the volume to 3 cm ~ incubated for 2 h at 37°C and read agair~st blank 

at 400 m/* 

Set No 
Concentration 

of enzyme 

0-1 
0.2 
0.3 

Absorption 

0.092 
0.184 
0.180 

% 
Synthesis 

6.0 
12,0 
11.7 

Table I V  

The reaction mixture consisted of 0"°~ g of castor lipase, 0.005 M each 
of alcohol and acid, and petroleum ether added to make up the 
volume to 3 cm a, incubated for different amounts of time and read 

against blank at 400 m/z 

Incubation % Set No. Absorption time h Synthesis 

½ 
1 
1 - ½  
2 
2 - ½  
3 

0-100 
0.152 
0"178 
0-184 
0"184 
0-182 

6.5 
9.9 

11.6 
12.0 
12.0 
11.9 

p o r t i o n a l  to  t h e  c o n c e n t r a t i o n  of es te r .  M i x t u r e  cons i s t ed  
of  0-005 ~ ac id  a n d  a lcohol ,  0-2 g of l ipase  a n d  p e t r o l e u m  
e t h e r  to  m a k e  u p  t h e  v o l u m e  to  3 c m  3 a n d  i n c u b a t e d  for 
2 h a t  37°C g ives  1 2 %  b u t y l  o lea te  s y n t h e s i s .  This  
m e t h o d  s e e m s  t o  be a v e r y  s i m p l e  a n d  h a n d y  one  and  
s i m i l a r  a s s a y  s y s t e m s  c a n  be  c o n s t r u c t e d  for e s t i m a t i n g  
t h e  s y n t h e s i s  of  d i f f e r e n t  e s t e r s .  
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E n z y m a t i c  C o n v e r s i o n  of Testosterone 
to Androstenedione by H u m a n  S e r u m  

R e c e n t  s t u d i e s  on t h e  i n  vitro m e t a b o l i s m  of tes to-  
s t e r o n e  b y  h u m a n  t i s s u e s  h a v e  s h o w n  t h a t  a c t i v e  me ta -  
b o l i s m  of t h i s  s t e r o i d  is c a r r i e d  on  b y  a v a r i e t y  of  n o r ma l  
a n d  m a l i g n a n t  h u m a n  t i s s u e s  x. T h e s e  t i s s u e s  inc lude 
t a r g e t - o r g a n s  (p ros ta te )  as  wel l  as  n o n - t a r g e t - o r g a n s .  

1 C. V. RAMAKRISHNAN and G. V. NEVGI, J. Ind. Chem. Soe. 27, 
6, ~60-~61 (1950). 
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I t  was  fe l t  t h a t  t h e  e n z y m e  s y s t e m  re spons ib l e  for  t h i s  
ox ida t i on  m i g h t  l e ak  i n t o  t h e  s e r u m  s imi l a r  t o  s u c h  
enzymes  as p r o s t a t i c  ac id  p h o s p h a t a s e  a n d  fl-glu'cur- 
onidase.  

The  m e t h o d s  used  in t h i s  s t u d y  were  e s sen t i a l ly  t h e  
same a t h o s e  d e s c r i b e d  b y  WOTIZ a n d  LEMON 1. E a c h  
i n c u b a t i o n  m i x t u r e  c o n t a i n e d  20 c m  ~ of  KREBs-RINGER 
p h o s p h a t e  b u f f e r  a t  p H  7.3, 1 c m  8 of  s e r u m ,  2 m g  of  
t e s t o s t e r o n e  a n d  1 m g  D P N .  T h e  i n c u b a t i o n  w as  c a r r i e d  
ou t  for  3 h a t  38°C. R e c o v e r i e s  f r o m  c o n t r o l  e x p e r i m e n t s  
o b t a i n e d  b y  bo i l ing  t h e  s e r u m  or  b y  i n c u b a t i o n  a t  p H  
9 are s h o w n  in  T a b l e  I .  

TabN I 

Exp. 
No. 

[ mg Testo- 
Inhibition [ sterone 

....... [ added 

Serum boiled . . . 2 
Serum boiled . . . 1 
Incubat ion  a t  pH 9 1 
Incubat ion  a t  pH 9 1 

mg Testo- 
sterone 

recovered 

1.8 
1.0 
1.0 
1.0 

%Re-  
covery 

90 
100 
100 
100 

In  T a b l e  I I  t h e  r e su l t s  o b t a i n e d  f r o m  i n c u b a t i o n  of 
six se ra  f r o m  d i f f e r en t  h e a l t h y  s u b j e c t s  are  l is ted.  As can  
be seen,  all of t he  s e r a  a c t i v e l y  m e t a b o l i z e d  t e s t o s t e r o n e  a t  
a p p r o x i m a t e l y  t h e  s a m e  r a t e .  One  h a l f  of  e a c h  t o t a l  
e x t r a c t  was  a p p l i e d  to  a p a p e r - c h r o m a t o g r a m  a n d  deve l -  
oped in  a l i g r o i n - p r o p y l e n e  g lycol  s y s t e m  2. I n  e a c h  case  
two n e w  k e t o s t e r o i d s  we re  f o u n d  o n  s t a i n i n g  w i t h  t h e  
ZIMMERMANN r e a g e n t ,  e x c e p t  for  t h e  c o n t r o l e x p e r i m e n t s ,  
which  s h o w e d  n o  s t e r o i d  o t h e r  t h a n  s t a r t i n g  m a t e r i a l  a t  
any  t i m e .  One  of t h e  n e w  p r o d u c t s  gave  a p u r p l e  color  
and  was  i d e n t i f i e d  as  a n d r o s t e n e d i o n e  b y  m i x e d  p a p e r  
c h r o m a t o g r a p h y  a n d  i n f r a - r e d  a b s o r p t i o n  s p e c t r a .  T h e  
o the r  c o m p o u n d ,  g i v i n g  a p u r p l e  ZIMMERMANN color,  
occupied  a p o s i t i o n  i n t e r m e d i a r y  t o  t e s t o s t e r o n e  a n d  
a n d r o s t e n e d i o n e .  

Table II 

mg .... mg O]oTestosterone 
Exp. No. Testosterone Testosterone 

added , recovered metabolized 

1 
2 
3 
4 
5 
6 

0.88 
0.84 
0-89 
1-22 
1-03 
0"90 

56 
58 
57 
39 
49 
55 

in cases of disease ,  e spec ia l ly  cance r ,  are  also u n d e r  
i n v e s t i g a t i o n  u t i l i z ing  4 ,C~a - t e s to s t e rone .  

R. RICHTERICH-VAN BAERLE, H.  H .  WOTIZ, 
a n d  H:  M. LEMON 

Departments o/ Medicine and Biochemistry, Boston 
Universily School o/ Medicine, Boston, Massachuse#s, 
U.S.A.,  March 9, 195~. 

Zusammen/assung 

D u r c h  in-vitro-Experimente k o n n t e  geze ig t  w e r d e n ,  
da s s  i m  m e n s c h l i c h e n  S e r u m  ein  E n z y m s y s t e m  vo r -  
h a n d e n  ist ,  d a s  T e s t o s t e r o n  a b z u b a u e n  v e r m a g .  Als  
E n d p r o d u k t e  w u r d e n  A n d r o s t e n d i o n  sowie w e i t e r e  b is -  
h e r  n o c h  n i c h t  i den t i f i z i e r t e  S te ro ide  n a c h g e w i e s e n .  

O n  t h e  N a t u r e  o f  S o m e  S m o o t h  M u s c l e  Act ive  
S u b s t a n c e s  f r o m  the  Plate le ts  

Seve ra l  s m o o t h  musc le  a c t i v e  s u b s t a n c e s  f rom t h e  
p l a t e l e t s  h a v e  b e e n  d e s c r i b e d  in  r e c e n t  years .  E v i d e n c e  
t h a t  a c t i v e  s u b s t a n c e s  f o u n d  in s e r u m  b y  severa l  a u t h o r s  ~ 
c a m e  f r o m  t h e  p l a t e l e t s  h a d  b e e n  g i v e n  f i r s t  b y  
FREUND ~, STEWART a n d  ZUCKER 3, a n d  l a t e ly  b y  REID 
a n d  coworke r s  4. 

Recent ly RAPPORT, GREEN, a n d  PAGE 5 i so la ted  f rom 
beef  s e r u m ,  as  a c r e a t i n i n e  su l f a t e  complex ,  a c ry s t a l l i ne  
v a s o c o n s t r i c t o r  s u b s t a n c e ,  s e r o t o n i n e ,  iden t i f i ed  as 
5 - h y d r o x y t r y p t a m i n e .  I{EID a d m i t t e d  t h a t  t h e  s u b s t a n c e  
e x t r a c t e d  f r o m  p l a t e l e t s ,  p r e v i o u s l y  de sc r ibed  b y  h i m  as 
t h r o m b o c y t i n ,  c a n  b e  i d e n t i f i e d  w i t h  5 - h y d r o x y t r y p t -  
amine% S e r o t o n i n  c a n  a lso  b e  l i b e r a t e d  f r o m  t h e  p l a t e l e t s  
b y  a n t i g e n - a n t i b o d y  r e a c t i o n  in vitro as h a v e  been  
s h o w n  b y  HUMPHREY a n d  JACQUESL 

W e  s h o w e d  in  a p r e v i o u s  p a p e r  s t h a t  ho r se  a n t i -  
p l a t e l e t  s e r u m  l i b e r a t e d  f r o m  w a s h e d  ho r se  p la t e l e t s ,  
in vitro, a n  a c t i v e  s u b s t a n c e ,  c o n t r a c t i n g  t h e  g u i n e a - p i g  
i l eum,  i n d u c i n g  h y p o t e n s i o n  on  a t r o p i n i z e d  r abb i t s ,  a n d  
n o t  i d e n t i f i e d  w i t h  h i s t a m i n e ,  ace ty l cho l ine ,  ka l ik re in ,  
s u b s t a n c e  P, t y r a m i n e ,  aden i l i c  acid,  b r a d y c i n i n ,  or  
p o t a s s i u m  ions.  

T h e  p u r p o s e  of t h e  p r e s e n t  p a p e r  was  to  e s t a b l i s h  t h e  
i n t e r - r e l a t i o n s h i p  b e t w e e n  t h e  s u b s t a n c e  l i b e r a t e d  f r o m  
t h e  p l a t e l e t s  b y  t h e  a n t i - p l a t e l e t  s e r u m  a n d  t w o  o t h e r s  : 
s m o o t h  musc le  c o n t r a c t i n g  f r a c t i o n  a n d  s e r o t o n i n ,  b o t h  
f o u n d  in t h e  p l a t e l e t s .  T h e  s t a b i l i t y  of t h e  s m o o t h  
m u s c l e  c o n t r a c t i n g  f r a c t i o n  a t  a lka l ine  p H  i n d i c a t e  t h a t  
i t  c a n  n o t  be  i d e n t i f i e d  w i t h  t h e  s u b s t a n c e  l i b e r a t e d  f r o m  
t h e  p l a t e l e t s  b y  a n t i - p l a t e l e t  s e r u m  ( t h r o m b o c y t o l y s i n e ) .  
D i f fe rences  w i t h  s e r o t o n i n  cou ld  n o w  be  e s t a b l i s h e d  
us ing  t h r e e  k i n d s  of e x p e r i m e n t s  : 

These  f i nd ings  s h o u l d  se rve  as  a c a u t i o n  to  c l in ica l  
and  sc ien t i f i c  i n v e s t i g a t o r s  u t i l i z i ng  s e r u m  or  s e r u m  
f rac t ions  t o  so lubi l ize  s t e ro ids .  T h i s  m e t h o d  is s o m e t i m e s  
app l ied  for  i n f u s i o n  o f  s t e ro id s  i n t o  l i v i n g  a n i m a l s  or  is 
used in  t h e  s t u d y  of  t h e  m e t a b o l i s m  of  s t e ro id s  b y  
per Ius ion  of i so l a t ed  g l ands ,  T h e  pos s i b i l i t y  t h a t  o t h e r  
androgens ,  as  wel l  as  co r t i co ids  a n d  e s t rogens ,  m a y  b e  
s imi la r ly  a f f ec t ed  m u s t  be  t a k e n  i n t o  c o n s i d e r a t i o n  a n d  
is now b e i n g  i n v e s t i g a t e d  in t h i s  l a b o r a t o r y .  Poss ib le  
q u a l i t a t i v e  a n d  q u a n t i t a t i v e  c h a n g e s  in t h i s  r e a c t i o n  
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