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show an uni form t rend in the 180~176 range 
for  the effect of builders on the solubilization of the 
two nonionic agents. Nonionic concentration, builder- 
nonionie mole ratio, tempera ture ,  and builder type  
appea r  to exert specific influences on the solubiliza- 
tion of specific builder-nonionie combinations. Pre-  
vious work at this labora tory  had shown tha t  builder  
addit ions to 0.0062M oetyl phenyl  deeaethylene gly- 
col ether decreased Orange OT solubilization at  122~ 
for  4.6 : 1 to 11.4 : 1 mole ratios of Na2SO4-surfactant 
and for  2 .4:1  to 6.1 : 1 mole ratios of Na4P207-surf- 
a r ran t  (7). Similar  decreased solubilization by the 
related nonionic P G N P E  was obtained in this investi- 
gation in 0.01-0.025 M P G N P E  at 1 : 1  to 5 : 1  mole 
rat ios of Na2SO4-surfaetant at 180~ At  160 ~ and 
]40~ there was substant ia l ly  no effect on solubili- 
zation by added Na2SO4 at the same builder and 
P G N P E  concentrations. At  180 ~ 160 ~ and 140~ 
addit ions of Na~PaO~o increased solubilization by 
0.01-0.025M P G N P E  at 1 :1  to 5 : ]  mole ratios of 
Na,~P301o-surfaetant. 

S imilar ly  in previous work with 0.0033M P S M L  
at this labora tory  (7) it was found that  the Orange 
OT solubilization at 122~ was substant ia l ly  un- 

affected by additions of Na2S04 and Na~P207 at 
8.7 : 1 to 21.6 : 1 mole rat ios of Na2SO4-surfactant and 
at 4.6 : 1 to 11.7 : 1 mole ratios of Na4P2OT-surfaetant. 
In  this investigation the solubilization of 0.00725- 
0.0145M P S M L  was increased by 0.025-0.05M addi- 
tions of Na2SO4 at 180~ while these addit ions had 
no substant ial  effect at 160 ~ and 140~ The same 
builder addit ions to 0.00363M P S M L  had no effect 
Oil solubilization at 180 ~ 160 ~ and 140~ 
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�9 Letter to tke Editor 

Triglyceride Elution by Gas Chromatography 

W 
l'; W I S l l  TO R E P O R T  a new"  development ill 
gas-liq uid phase chromatography  ( G L P C )  
analysis of f a t s  and oils, not previously re- 

I)orled in the l i terature.  We have successfully elute(l 
trigly('e.ri(le.s, through tristearin,  with quant i ta t ive  
ilit(>l'l)r(,latioll through t r imyris tbl ,  and quali tat ive 
through tr istearin,  including most common edible 
(ills ( Figure ] ). 

()ur initial studies gave us separat ion (ff the simple 
lrigly('erhles, with both quant i ta t ive and quali tat ive 
interl)rehtlilm , t r ibu ty r in  through t r ipa lmi t in  in poly- 
(*st(~r-lla(,kl,/1 colmnns [ " C r a i g "  p( l lyes ter - -e thylmm 
glycol-sl l ( 'cdnate MW~100() ,  30% ou C h r o m o s o r b  
" W "  (30/60 mesh) ,  18-ira cohuull,  operat ing at, 
250~ 50 ml. /min.  He flliw]. Bl~eause~ (if the degra- 
(talion of the polyester we have ril)t a t tempted  to 
operate  these columns higher than 300~ 

We have extended the ell~ti(lllS through tristearin,  
using a silicone liquid phase at t empera tures  up to 
:/50~ The silicone used was fraet ionated f rom Dow 
Corning high-vacuum grease disl]erse(l in ethyl ace- 
tate. A typical  column used in this phase is an 18-in. 
stainless steel tube, packed with 3(V)~. silicone on 
Chromosorb " W "  (30/60 mesh),  operat ing at 300 
to 35(}~ with 50 to 200 ml.,/nlin. He flow. Table l 
shows a typical  duplicate analysis of a synthetic 
mixture.  F igure  2 shows tyl)i(,al h)g-retention plots 
for the eohmms used. 

Despite what appears  to be moderate  degradat ion 
we have repeatedly  reproduced the " f i n g e r p r i n t "  of 

T A  B IA,] I 
Q l l a l l t i t . l l t i ve  : I n t e r p r e t a t i o n  o f  ( I I A ~ C  E h l l i o n .  

T r i i ) l l t y r i i l  T h r o u g i i  T r i n i y  �9 s t i n  

St l l l l  i l l r d  M i x t l l l ' e  (JllrVl~ ] (~lli-Vl! ] [ 
' r r i ~  y r ,  'i I ,  Mo le  % W, . i~ l , t  % a rea  '~ ure l ,  '/,. 

I . . . . . . . . .  

B u t y r i c  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14 .9  X. I  I 8 . 15  12.2 
liexaaoic. .......................... 10.3 ] 7.18 I 1.2 1134 
Oetanoic ............................. 8.54 r 7.25 14.2 I (t.0 
I)ecanoic . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17.9 17 .93  21.2 2"1.4 
Lauric ................................. 22.3 ] 25.71 29.7 26.0 
M v ~ ' i s t i ( . .  . . . .  : " ' v : ' .  . . . . . .  7 5 . . ( )  / :13.82 ] 5.3 I 6 .4  

edible oils, alld the enrves  givell ill F igure  1 appea r  
as ex(fclh'llt quali tat ive chit]on curves. 

The e(libl/~ oils containing a prl~ponderallee of low- 
/q'-molcmilar-weight f a t t y  acids (hut ter  anll eoeomlt) 
give ehltilln Cllrves without  i legradatiou I)roblems. ] t  
is interest ing to note that  trotter oil shows 17 peaks, 
all reasonably symmetrical ,  alid eoeonu t ]  5 peaks, ]li- 
d]eating 17 and ]5 different mole(;ular-weight trigly('- 
erides for  these oils, respectively. 

The tr iglyeerides used in this work were prepared 
by s tandard  ZnCl., catalyzed ester]float]oil, followed 
by distillation and /o r  crystallization. 

The iustrmnell t  is based on the Aerograph (Wil- 
kins I n s t r u m e n t  Conlpany) c i rcui t ry  with eonvell- 
t ional oven and cell gemnetry.  The tell is Gow-Mac 
T E [ I I  Model 9230, with four  tungsten filaments op- 
erat ing at  --~ 200 ma, ] 2 volts DC. 

Column tempera tures  for the work ranged f rom 
o 229 through 330 C., cell t empera tures  were kept  a t  

or sl ightly above column temperatures ,  injection and 
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Sample Size 5 Mtcrols 
T~mperature Cel~ 347~ 
Injection Block 380~ 
Helium FI~ 200 ml/mln 

30Z sllleo,,e o. 
Chr~a~orb "w" 

PI~. 1. Elution curves of some refincd oils. GLPC runs. 

exit heaters were hehl from 300 to 520~ Helium 
flow rates were wtried from 40 ml./min, to 200 ml. /  
rain. For  any given run temperatures were held 
2~ and helium flow ~ 1 ml./min. 

The main problem in obtaining acceptable elution 
curves of the higher homologs is in vaporizing the oil 
without thermal deeomposition. For  triglyeerides up 
to t r imyris t in  this was obtained by increasing the 
injection block temperature. IIowever the higher 
homologs do not respond as well, and in(:reasing flow 
rate must be combined with the higher temperatures 
to obtain the desired result even though these changes 
have not yet given good curves for molecular weights 
above 800. 

In  making the quantitative estimates given in Ta- 
ble I, no corrections were made for the pur i ty  of 

the individual components although individual com- 
pound elution showed minor contaminants in every 
case. The area of each peak was compared as a per- 
centage of the sum of the areas of all the peaks in 
the data given in Table I. 

2~kn 
% n - A~ = Area of Peak n 

A1 . . A ~  
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FIG. 2. Log retention-time v s .  carbon content. 
Triglyeerides GLPC. 


