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Rout ine  s u r v e i l l a n c e / c o m p l i a n c e  s a m p l e s  of  h i g h - p r o d u c t i o n  r aw  
a g r i c u l t u r a l  commodi t ies  and  p r o c e s s e d  foods  a r e  a n a l y z e d  in o u r  
p e s t i c i d e  m o n i t o r i n g  p r o g r a m  via  m u l t i r e s i d u e  p r o c e d u r e s  ( L u k e  e t  
a l .  1975, 1981) .  U n k n o w n  a n a l y t i c a l  r e s p o n s e s  (UARs)  a r e  o f t en  
e n c o u n t e r e d .  C o n s i d e r a b l e  i n t e r e s t  is u s u a l l y  f o c u s s e d  on t h o s e  
c a s e s  w h e r e  t h e  Hail  e l e c t r o l y t i c  c o n d u c t i v i t y  d e t e c t o r  (HECD) h a s  
indicated the p resence  of organohalogen,  organoni t rogen or o rgano-  
s u l p h u r .  Such incidences are then  analytically approached  b y  gas 
ch romatography  mass spec t rometry  (GCMS). The potential  of mass 
s p e c t r o m e t r y  in s u c c e s s f u l l y  i d e n t i f y i n g  UARs at  low c o n c e n t r a t i o n  
l e v e l s  and  u n a m b i g u o u s l y  c o n f i r m i n g  s u s p e c t e d  i n d u s t r i a l  chemica l  
r e s i d u e s  h a s  b e e n  i l l u s t r a t e d  ( C a i r n s  e t  a l .  1983) .  H o w e v e r ,  i t  
is the  k n o w l e d g e a b l e  i n t e r p l a y  b e t w e e n  the  v a r i o u s  ion iza t ion  
t e c h n i q u e s  and  r e a g e n t  g a s e s ,  o r i g i n  of  s amp le ,  and  t h e  a v a i l -  
ab i l i t y  of a r e l i ab l e  compi la t ion  of r e f e r e n c e  s p e c t r a  ( C a i r n s ,  
S i e g m u n d  ~ J a c o b s o n  1983) t h a t  can  p r o v i d e  a p o w e r f u l  t r i p a r t i t e  
un ion  in so lv ing  d i f f i cu l t  p r o b l e m s .  

T h i s  p a p e r  d e s c r i b e s  a r e c e n t  i n c i d e n c e  of  a n i t r o g e n - c o n t a i n i n g  
U A R  in  an  e x t r a c t  o f  c a n n e d  t o m a t o  s a u c e ,  w h i c h  w a s  l a t e r  
i d e n t i f i e d  b y  GCMS as  n i ac inamide  ( 3 - p y r i d i n e c a r b o x y l i c  acid  
amide)  [also r e f e r r e d  to as  Vi tamin B 3] o c c u r r i n g  a t  t h e  3-4 p p m  
l e v e l .  In  p e s t i c i d e  s c r e e n i n g  of  f r e s h  tomatoes  o v e r  t h e  l a s t  
d e c a d e  in t h i s  l a b o r a t o r y ,  r e s i d u e s  a t  t h i s  r e t e n t i o n  zone  h a v e  
b e e n  o b s e r v e d  f rom t ime to t ime,  b u t  a t  s u c h  low s igna l  s t r e n g t h s  
n o t  to  w a r r a n t  f u r t h e r  i n v e s t i g a t i o n .  S p e c u l a t i o n  a s  to  t h e  
s u d d e n  o c c u r r e n c e  of  n iac inamide  is p r e s e n t e d .  

M A T E R I A L S  A N D  METHODS 

All  c h r o m a t o g r a p h i c  d a t a  were  o b t a i n e d  on a T r a c o r  Model 560 g a s  
c h r o m a t g r a p h  e q u i p p e d  with  a Hall  Model 700A e l e c t r o l y t i c  
c o n d u c t i v i t y  d e t e c t o r  in the  n i t r o g e n  mode;  o p e r a t i n g  c o n d i t i o n s :  
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75 cm x 2 mm i .d .  glass column packed with 2% DEGS on 80/100 mesh 
Chromosorb W.A.W., carrier gas 50 mL HJmin . ;  column inlet 200~ 
column t empera tu re  160~ isothermal;  lZ20 cm x 2 mm i . d .  glass 
column packed with 3% OV-17 on 80/100 Chromosorb W.H.P.; carrier 
gas,  15 mL HJmin;  column inlet 200~ column temperature 180~ 
isothermal;  de~ector paramete rs  were as desc r ibed  in Luke et al .  
(1981). 

All spect ra  were obtained on a Finnigan Model 3300 quadrupole mass 
s p e c t r o m e t e r  equ ipped  with a CI source  and INCOS Data System; 
o p e r a t i n g  condi t ions:  45 c m x  2 mm i . d .  glass column packed  with 
2% DEGS on 80/100 mesh Chromosorb W; carrier gas and reagent gas  
f o r  chemical ionization,  o30 mL methane/rain;  column inlet ,  250 C; 
column t e mpe ra t u r e ,  160 C, i so thermal .  

Sample was extracted by the Luke procedure (Luke et al. 1981) and 
4 mg ( e x t r a c t  e q u i v a l e n t s )  were  i n j e c t e d  on to  t h e  GC.  For  
ident if icat ion by  GCMS, the sample e x t r a c t  was f u r t h e r  cleaned up 
by elution through carbon (Luke & Doose 1983) and concentrated to 
0.1 mL using a s t ream of d r y  n i t r o g e n .  1 uL of this  ex t r ac t  
r e p r e s e n t i n g  0.1 g of sample was then  used for ana lys i s .  

R E S U L T S  A N D  D I S C U S S I O N  

The sample extract was first examined by HECD and found to contain 
an unknown organonitrogen compound at RRt= 0.51 (on OV-17) and 
2.22 (on DEGS) [both relative to chlorpyrifos].  On 3% OV-17 the 
e lu t ion  profi le  was decidedly  non-gauss i an  and tailed b a d l y .  At 
200~ (our  s t anda r d  repor t ing  t em pe ra tu r e  of R t s ) ,  the  peak was 
obscured by the solvent front.  However, on 2% DEGS the peak shape 
was acceptable for quantitative purposes.  Lack of comparison GC 
r e t e n t i o n  data  from our  ex tens ive  data  base  (Pest icide Analytical  
Manual 1982) prompted  immediate inves t iga t ion  by  GCMS. 

The  sample extract  was then re-examined by both chemical ionizat- 
ion (CI) and e lec t ron  impact (EI) mass spec t romet ry  (F igure  1) .  
Recognition of the protonated molecular ion at m_/z 123 (Figure 1A) 
u n d e r  CI condi t ions is paramount  to an in -house  a r ch i t ec tu ra l  
a p p r o a c h  tha t  re l ies  heavi ly  on the  availabili ty of a large 
collection of r e f e r e n c e  data (Cai rns ,  Siegmund & Jacobson 1983). 

T h e  only compounds in this  data  base  l ist ing of over  2300 p e s t -  
icides and indus t r i a l  chemicals with a molecular weight of 122 
we re  L-cys te ine  and m-xylenol  (no n i t rogen  conten t  a n y w a y ) .  
Comparat ive GC re ten t ion  data  eliminated them as potent ia l  
c and ida t e s .  Al though recogni t ion of the molecular weight of the  
compound  of i n t e r e s t  is invaluable in assis t ing with ident i f ic -  
at ion,  the often lack o f  fragmentation under CI can quickly become 
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F i g u r e  I .  Total  ion chromatogram (A) of  ex t r ac t  of  canned  tomatoes 
r e c o r d e d  u n d e r  GCMS condit ions with mass spec t ra l  da ta  of  the  peak  
a s  fo l l ows :  (B )  c h e m i c a l  i o n i z a t i o n  wi th  m e t h a n e  as  r e a g e n t  g a s ,  
a n d  (C)  e l e c t r o n  i m p a c t .  

a l i a b i l t y  i f  f u r t h e r  s t r u c t u r a l  e l u c i d a t i o n  is  r e q u i r e d .  T o  
s o l v e  t h i s  d i l e m n a ,  t h e  e x t r a c t  w a s  a l s o  e x a m i n e d  u n d e r  E I  
c o n d i t i o n s  ( F i g u r e  1 B ) .  I n  t h i s  c a s e ,  t h e  p r e s e n c e  o f  an  ion  a t  
m / z  122 c o n f i r m e d  t h e  p r e v i o u s  c o n c l u s i o n  t h a t  t h e  m o l e c u l a r  
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weight  was indeed 122, Appearance of ions at m_/z 106 and m / z  78 
ind ica ted  poss ib le  loss of NH~ and CO r e s p e c t i v e l y ,  while the  ion 
at m / z  78 probably representd~l a pyridine rang. With these basra 
a ssumpt ions ,  a compute r  l i b r a r y  s ea r ch  of the  EPA/NIH Mass 
Spectral Data Base (Heller & Milne 1982) was conducted. A strong 
poss ib i l i t y  emerg ed ,  niacinamide.  S u b s e q u e n t  examinat ion of a 
r e f e r e n c e  s t a n d a r d  p rov ided  conf i rmat ion .  I t  is a r a r e  occasion 
when a suspected UAR is identified by  the computer search.  This 
c a s e  h i s t o r y  h a s  e n c o u r a g e d  t h e  i n c l u s i o n  of v i t a m i n s  in t he  
mas te r  pes t ic ide  l i s t ing .  R e c o v e r y  s tud ies  were pe r fo rmed  
( a p p r o x .  35%) and quant i t a t ion  ca r r i ed  out on the sample (3-4 
p p m ) .  The o c c u r r e n c e  of niacinamide in canned tomato sauce  
d e s e r v e s  specu la t ive  comments .  P rev ious  s tud ies  on raw ag r i cu l -  
t u r a l  lots  of tomatoes  by  this  l a b o r a t o r y  ove r  the  p a s t  decade 
h a v e  indicated the  p r e s e n c e  of a v e r y  weak r e sponse  ( jus t  no t ice -  
ab l e  above b a c k g r o u n d )  in the  ex p ec t ed  region for  niacinamide.  
Why should niacinamide suddenly appear in our chromatograms as a 
dis t inct  peak? Several answers could be advanced to explain this 
i n c i d e n c e .  While the  f r e sh  tomatoes  collected for ana lyses  are  
not  considered at the peak of their r ipeness,  niacinamide may only 
develop to the not iceable  level  in tomatoes at full ma tu r i ty  used  
in the  canning  i n d u s t r y .  Ano the r  explana t ion  might be  the  fact  
t h a t  the p r e p a r a t i o n  of a sauce c o n c e n t r a t e s  the ambient  lower 
l e v e l s  of niacinamide ( i . e .  below 1 ppm) in f r e s h  tomatoes .  On 
t h e  o t h e r  hand ,  the  niacinamide might well be a minor cons t i t uen t  
of one of the other ingredients added to make the sauce. Whatso- 
e v e r  the source  of niacinamide,  i ts  p r e s e n c e  in canned  tomato 
s a u c e  should be  b r o u g h t  to the  a t t en t ion  of o the r  w o r k e r s  in the  
f i e ld  of  p e s t i c i d e  r e s i d u e s  s h o u l d  t h e y  e n c o u n t e r  it  in t h e i r  
s u r v e i l l a n c e  s t u d i e s .  F u r t h e r  i n v e s t i g a t i o n s  a r e  p l a n n e d  t o  
de te rmine  the  inc idences  and sou rces  of niacinamide in tomato 
s a u c e .  
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