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The liquid and solid fatty acids were separately 
converted into methyl esters and systematically frac- 
tionated under vacuum. The percentages of the indi- 
vidual saturated acids in each ester fraction have 
been calculated according to the method of Baugh- 
man and Jamieson (5). The amounts of palmitic and 
C~s mona- and di-ethenoid acids and unsaponifiable 
in liquid esters are estimated on the basis of iodine 
values and saponification equivalents in conjunction 
with qualitative examination of each ester fraction. 
The results of the ester-fractionation are tabulated 
below'. 

Identification of Fatty Acids 
Unsatu~uted acids. The oleic and linoleic acids were 

identified in the "l iquid" ester fractions (L~-L 5) in 
the form of their oxidation products (9:10 dihy- 
droxy-stearic acid, m.p. 130°C. ; 9:10:12:13 tetrahy- 
droxy-stearic acid, m.p. 174°C.) obtained by the per- 
manganate oxidation of the regenerated acids. Traces 
of palmitic acid (m.p. 59-61 °) were isolated in the 
lowest boiling fractions (L~-Ls) of liquid acid esters 
from light petrolemn ether extracts of the oxidized 
product, followed by crystallization from aqueous al- 
cohol. Fur ther  evidence of the presence of linoleic 
acid was obtained by the isolation of a tetrabromide 
nl.p. 113d4 ° (which showed no depression on admix- 
ture with an authentic sample). No ether-insoluble 
hexabromide could be isolated, thus confirming tllc 
absence of linolenic acid in the liquid acids. 

Satu~xttedac~ds. The acids from each ester fraction 
were isolated and identified by their melting and 
mixed melting points. 

Fractions 
S~-$4: P a l m i t i c  a c i d ,  m . p .  5 9 - 6 1 ° ;  s t e a r i e  a c i d ,  m . p .  69-71  °.  

S~: S t e a r i e  a c i d ,  m . p .  6 8 - 7 0 ° ;  b e h e n i c  a c i d ,  m . p .  78 -80  °. 

S~: B e h e n i c  a c i d ,  m . p .  78-80  °, mesa1, me1. w t . ,  3 4 4 . 5  l i g -  
n o c e r i c  a c i d ,  m . p .  78-80  a, m e a n .  rea l .  w t . ,  366 .2 .  

The S.E. of the residue (Ss), which is in between 
t h a t  of methyl-behenate and methyl-lignocerate, 
clearly indicates their presence in this fraction. 

TABLE I I I  

Calculated ComFosition of Total )~atty Acids 

Sa tu ra ted  acids  
Palmit ic  ..................... 
Stearic ....................... 
Behenic . . . . . . . . . . . . . . . . . . . . .  
Lignoceric  ................. 

Unsa tu ra ted  acids 
Olelc ........................... 
Linoleic ..................... 

Unsaponifiable ................. 

Solid 

% 
20.3 

10.24 
4.98 
3.62 
0.67 

0.79 

Liquid 

75 
2.43 

22.71 
54.01 

0.55 

Tc 

loo 

I i 

23 
5 t 

i 
l 

62 
67 

50 
01 
55 

Exeludin.g 
unssponl -  

fiable 

% 

12.74 
5.01 
3.64 
0.67 

23,63 
54 .3]  

Examination of the Unsaponifiable Matter 
The unsaponifiable matter obtained, prior to the 

liberation of the mixed fat ty acids, when crystallized 
from absolute alcohol gave white crystalline needles 
m.p. 139-40°C. This appears to be sitosterol. 

Summary 
The fixed oil from the seeds of Leucaena glauca, 

Benth. (N. O. Leguminosae) has been studied for its 
component acids. The fat ty  acid composition, as de- 
termined by the ester-fractionation analysis, was 
found to be palmitic (12.74%), stearic (5.01%), be- 
henic (3.64%), lignoceric (0.67%), oleic (23.63%), 
and linoleie (54.31%). The latter unsaturated acids 
are the major components. 
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Metal Inactivation in Edible Oils by Carboxymethylmercapto 
Succinic Acid I 

C. D. EVANS, A. W. SCHWAB, and PATRICIA M. COONE¥, Northern Regional 
Research Laboratory, 2 Peoria, Illinois 

NVESTIGATIONS with model compounds and the 
formulation of a theory to explain their activity 
in stabilizing soybean oil has led to the investiga- 

tion of a new stabilizer possessing high activity. It  is 
carboxymethyimercapto suceinic acid and is relatively 
new to the chemical field. 

Carboxymethylmercapto succinic acid, ttOOCCH2- 
SCH(COOH)CH2COOH , has two earboxyl groups, 
alpha to the sulhlr atom and one earboxyl group in 
t:he beta position. This arrangement of functional 
groups is ideal for the formation of chelate rings and 

1 Presented a t  the spr ing  meeting o~ the American  Oil C~emists' So- 
ciety,  May 4-6, 1953, in New Orleans, La.  

2 One of the  laborator ies  of the  B u r e a u  of Agr i cu l tura l  and  Indus-  
t r ia l  Chemistry, Agriculturtf l  Research Service, U. S. Depar tment  of 
Agricul ture .  

the complexing of iron in an oetahedral configuration 
(6, 7). Actually the molecule has one more carboxyl 
group than is necessary for complexing the iron, and 
it has been shown that this carboxyl group can be 
successfully esterified to achieve oil solubility and 
that the compound will still retain excellent metal- 
scavengering properties (15). 

The preparation of carboxynlethylmereapto suc- 
cinie acid is described by Morgan and Friedmann (9) 
and by Larsson (4). This acid has recently been made 
available from production on a pilot-plant scale2 Es- 

3 Evans  Chgmetlcs Inc.,  New York, N e w  Y o r k .  The name of this  
company is f u r n i s h e d  for the Yeader's convenience and  does net imply 
the Del~artment's endorsement of its products  over the products  of 
a n o t h e r  company.  
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ters of earboxymethylmercapto  succinie acid have 
been p repared  by  Mulvaney, Murphy,  and Evans  
(12). The monoester of the suceinie carboxyls was 
p repa red  by  a synthesis designed to achieve both 
metal-scavengering propert ies  and oil solubili ty in 
our laboratory.  

This publication presents the results obtained f rom 
a labora tory  and pilot-plant investigation on the ef- 
fectiveness of this acid in stabilizing liquid and hy- 
drogenated soybean and cottonseed oils. Results also 
include a comparison in effectiveness with other metal  
deactivators now being used in the edible oil field. 

Methods and Materials 

The efficiency of a metal  deact ivator  is measHred by 
its effect in prevent ing the development of peroxides 
in the oil or shortening. Details of the methods em- 
ployed in making these eva~uations are presented in 
previous publicat ions of this series (11, 14, 15). Or- 
ganoleptic evaluations were made on nlost of the ex- 
per imental  runs  because of the known odor and flavor 
problem which accompanies the use of many  sulfur-  
containing compounds for  edible purposes. 

The liquid oils used in the l a b o r a t o r y  tests were 
purchased as commercial ly refined bu t  undeodorized 
oils. The pilot-plant  tests were made on commercial 
crude soybean oils refined and deodorized in the pilot 
plant .  The hydrogenated  soybean oil was prepared  
and processed in our pilot p lan t  f rom commercial 
crude oil. The margar ine  base oil was commercially 
p repared  and processed f rom cottonseed oil. 

Results  and Discussion 

The addition of the inactivator on the cooling side 
of deodorization (below 100°C.) resulted in a marked  
improvement  in the stabil i ty of the oil. However  the 
addit ion of 0.01% pr ior  to deodorization showed ab- 
solutely no stabilizing effect. Table I shows the re- 

TABL,E I 
Hea t  In s t ab i l i t y  of Oarboxymethylmercapto Succinic  Acid u n d e r  

Ed ib le  Oil Deodorizer Condi t ions  

Samples Peroxide values  
concentra t ion 0 .01% 8 hours  A.O,!VI, Index  a 

Added before deodorization .............. 
Control  oil ......................................... 

Added af te r  deodorizat ion ................ 
Control  oil ......................................... 

Added a f t e r  deodorizat ion . . . . . . . . . . . . . . . .  
Cent, t e l  oil ......................................... 
0.3 p.p.m. Fe added af ter  ................. 
Ye al~d acid added after .  ................... 

20 
23 

3.0 
21 

3.6 
32 

250 
7.8 

1.1 

7 

8.9 

32 

a Ra t io  of peroxide va lue  of control  d iv ided by peroxide va lue  of the 
oil c o n t a i n i n g  inacf iva tor ,  

sults f rom addition of the acid made on the warnIing 
up and on the cooling down side of deodorization. 
Carboxymethylmercapto  succiilic acid melts at 136 ° 
C. and is apparen t ly  stable at  tempera tures  consider- 
ably higher than this. However  it is completely inac- 
t ivated when heated dur ing  a normal  oil deodoriza- 
tion for  3 hours at  210°C. When suspended ci\vstals 
of the acid are heated in an oil bath,  bubbles are 
given off at t empera tures  near  195°C. : however in a 
sealed capillary,  decomposition is not apparen t  at 
t empera tures  of 220°C. Sulfide and ethylenie link- 
ages are isosteric and decarboxylat ion might  be ex- 
pected (2 ) ;  also favorable conditions exist for the 

format ion of anhydrides.  Both reactions will hinder  
or destroy the compound 's  chelating ability. 

Decomposition a t  deodorizer tempera tures  presents 
the problem of sulfurous odors and flavors being im- 
par ted  to the oil. Shortenings containing 0.01% of 
carboxymethyhnereapto  suceinic acid were heated for  
5 minutes at 1S0° and at 200°C. before being' sub- 
mit ted to the taste p a n e l  for  flavor evaluation. The 
samples containing" the inaetivator scored higher than 
the control in both tests al though a significant differ- 
ence was not observed. The 1S0°-treated sample 
scored 4.3 against  a eontroI of 3.4, and  at 200°C. the 
scores were 4.2 against  3.6. However,  f rom a panel  of 
15, two people were able to pick out and ident i fy a 
sulfurous or mercap tan  odor in the t reated samples of 
both tests. Another  test  which did not indicate a sul- 
fur  decomposition involved the evaluation of potato 
chips. The potato slices were soaked in an aqueous 
0.10% solution of the mercapto acid for  half  an hour 
before fe t ing .  In  this test no foreign odor or flavor 
was detected in the chips by  the taste paileh Storage 
tests showed the potato chips t reated in such a manner  
possessed improved odor and flavor stability. 

Most tests were carr ied out at the 0.01% Ievel be- 
cause of the ease of comparison with other inaetiva- 
tors. Carboxymethylmercapto  suceinie acid however 
appears  equally effective at concetltration levels as 
low as 0.0025%. As is shown in Table I I ,  coucentra- 

T A B L E  ] [  
The Concent ra t ion  Effect of Carboxymethyhnercapto Succinic Acid 

in S tab i l i z ing  Soybean Oil 

I n i t i a l  f lavor Peroxide values 
Sample  score S hours  A.O.M. Index  

CMS acid a 0 .1% ................. 
CMS acid 0.01 ...................... 
CMS acid 0.005 ................... 
Control oil ........................... 

(~MS acid 0 .005% . . . . . . . . . . . . . . .  

C M S  acid 0.0025 ................. 
CMS acid 0.001 ................... 
Centrol oil ........................... 

8.4 
8.7 
7.7 
8.1 

2.0 
2.1 

2 fl} 
2.0 

3: / 
56 

a CMS acid : :  carboxymethylmerca.pto suecinie aeid. 

19 
17 
l (i 

28 
28 

2 

tions as low as 0.001% show a beneficial effect al- 
though the maximum results' are not obtainable at 
this level  

The effectiveness of this acid in improving the fla- 
vor and oxidative s tabi l i ty  of soybean oil is shown in 
Table I I I .  A significant improvement  in the flavor 
scores of the t reated samples over that  of the control 

T A B L E  I I [  

Org'aaoleptic E v a l u a t i o n  of Carboxymethylmereapto Sueeinic  Acid 
Treated  Soybean Oil in  the Presence and Absence of Copper 

ChIS acid CMS acid [ Soybean oil S i fn i f i can t  
t ) . 0 1 %  0.1 p.p.m. Cu. 0 . l  p.p.m. Cu. ] control difference a 

I n i t i a l  F l a v o r  Score 

8.9 (0.3) b 3 .4(0 .2)  1 8 .7 (0 .3 )  ] 7 .9(0 .3  ) ]1"'2"*',,42"'4" 1.13 

F lavor  Score After  4 Days'  Storage al; 60°C. 

7~7(0.9) ~.5(0.3) ] 75(0.s1 I ~.1(1.s) 2**4*ltal**2**a**4" 

Peroxide  Vatues A.O./~I. Condi t ions  8 H o u r s  

1.s 172 I ~.~ / 45 
a ¢ = No sig.nificance. 

* ~- Sig.nifica.nce a t  5% level. 
** ~ Significance, at 1% level. 

b Peroxide  values.  
e Aged f lavor  scores are averages  obtained f rom the six pai red tast- 

ings. Signif icance is calculated f r o m  scores of each pa i red  tasting., 
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is shown in the initial evaluation and also for that  of 
the aged samples. The improvement in flavor scores 
is however more pronounced with the metal-contami- 
nated samples. The extremes shown by the flavor 
scores of 7.5 and 2.5 indicate a highly significant im- 
provement  in the quality of the aged samples. The 
effectiveness of this material is fu r ther  exemplified 
by  the superior score of the metal-contaminated but  
protected samples as contrasted with the flavor score 
of the control sample. The oxidative stabilities shown 
by the peroxide values at the bottom of the table con- 
firms the flavor data. The control of the peroxide de- 
velopment to a level of only 2.2 milliequivalents of 
oxygen per kg. of oil compared to the copper control 
of 172 is remarkable, considering the ease with which 
soybean oil oxidizes. These values give an oxidative 
index of 80, which is one of the highest observed for 
any metal inaetivator. 

Similar results have been obtained for  cottonseed 
oil, peanut  oil, and lard  although the same degree of 
effectiveness observed for soybean oil is not always 
at tained for  oils of less unsaturation.  Some of these 
results are shown in Table IV, which also includes 

T A B L E  V 

Orgtrnolept ic  E v a l u a ~ o n  of I ~ y d r e g e n a t e d  Vegetab le  Oils T r e a t e d  wi th  
C a r b o x y m e t ~ y l m e r c a p t o  Succ in ic  Acid in  the  P r e s e n c e  a n d  

Absence  of I r o n  

CI~IS a c i d  CIKS ac id  -~ H y d r o g e n a t e d  S ign i f i can t  
0 . 0 1 %  0.3 p .p .m.  Fe  0.3 p .p .m.  F'e oil control  d i f ference  a 

Cot tonseed 
I n i t i a l  F l a v o r  Score 

°.3(0. I °°(03, I s (o) t  2(02, l 
Fla,vor Score  a f t e r  7 D a y s '  S t o r a g e  a t  60°C,  

 3(10, I 43(0°, i 04,10)t  42(30, I 
P e r o x i d e  V a I u e  A.O.)/I. Cendi t ions  30 I ' I eu rs  

14 ] 280 ] 1 7  ] 3 7  [ 

Soybean  
Init.lal P l a y e r  Score 

9.3(0.2)~ 6.7(0.5) I s s(0.2) I s3(0.3) I I**2**3*42**4**1,a 
F l a v o r  Score  a f t e r  7 D a y s '  S to r a ge  a t  6O°C. 

8"3 ( 0 ' 4 )  I 4 " 2 ( 1 ' 3 )  1 6 '8 ( 0 ' 5 )  I 4"6 (2"2)  / 1"'2"'3"'42,4"'1"3 

P e r o x i d e  Va lues  A.O.M. Condi t ions  30 H o u r s  

1I I 51 I I2 1 4 4  I 
a,b See Tab le  I I I  fo r  exp lana t ion .  

T A B L E  I V  

Organo lep t i c  and  Ox ida t ive  E v a l u a t i o n  of  Ca rboxyme thy lmer cap to  
Succ in ic  Acid Stabi l ized Oils 

I n i t i a l  Pe rox id~  v a l u e s  
f lavor  score  8 hours  A.O.]~/. I n d e x  Sample  

CMS ac id  0 . 0 1 %  ....................... I 
Control  oil D (C'SO) ................. 
0.3 p .p .m,  i ron  ........................... , 
CMS ac id  "4- F e  .......................... [ 

i 
CMS acid  0 .01% ....................... ] 
Control  oil ( p e a n u t )  ................. I 

7.4 
4.1 

8.1 
8.6 

CMS acid  0 . 0 1 %  ....................... 
Control  oil pi lot  p l a n t  ( S B O ) . . .  

(JMS ac id  0 . 0 1 %  ....................... 
Control  oil pilot p l a n t  ( S B O ) . . .  

P r i m e  s t e a m  l a r d  
CMS 0.01% .......................... 
Control  .................................. 
0.3 p .p .m,  i ron  ............ .......... 
CMS 0 .01% q- Fe  ................. 

13 
37 

264 
18 

4 
12 

8 
74 

4 
45 

P e r o x i d e  va lues  

6 hours  9 hou r s  

6.6 I iso I 
15,0 220 

4.5 12 

2.8 

15 

3.0 

9.2 

11 

data obtained from pilot-plant tests on the effective- 
ness of this acid. The low score of the control in the 
first pilot-plant test indicates an oil of low qualik¥ 
which was significantly improved in both flavor and 
oxidative stability. The other test on a high quality 
oil shows no improvement in the flavor score, but a 
significant improvement is shown in the oxidative sta- 
bility. The prevention of peroxide deveIopment in 
unstabilized prime steam lard is shown by the perox- 
ide levels after 6 and 9 hours under A.O.M. condi- 
tions. Greater differences would be expected for lard 
in the presence of both added antioxidant and added 
metals (10).  

The improvement in the initial flavor scores of hy- 
drogenated oils treated with a metal deactivator is 
usually more pronounced than with liquid oils treated 
with an inactivator. In Table V are shown the organ- 
oleptic and the oxidative results for the evaluation of 
hydrogenated cottonseed oil. Similar results are shown 
in Table V for hydrogenated soybean oil. In both 
experiments the initial quality was significantly im- 
proved by deodorization in the presence of a metal 
inactivator. A considerable part of the improvement 
results from the removal of the typical hydrogenation 

odor and flavor found in all hardened oils. I~epeated 
deodorization of a hardened oil will not raise the fla- 
vor score to as high a value as ca~ be obtained through 
the use of a metal inaetivator. Significant improve- 
ments in initial scores are shown for each of the six 
different metal inactivators shown in Tables VI and 
VII.  Although t h e  degree of improvement is. perhaps 
more easily observed in the fresh sample, the results 
are statistically as good in showing improved flavor in 
the aged samples. Samples containing carboxymethyl-  
mercapto succinie acid score significantly bet ter  than 

T A B L E  V I  

Re l a t i ve  Ef fec t iveness  of Carbexymeth :c lmercap to  Succini~  Acid in  
S tab i l i z ing  H y d r o g e n a t e d  Soybean  Oil 

I n a c t i v a t o r  0 . 0 1 %  

G]KS ac id  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I 
Cit r ic  acid  ........................................ 
P h y t i c  acid  ....................................... 
Che l idamic  acid ................................ 
Th iod iace t i c  ac id  .............................. 
P h o s p h o r i c  ac id  ............................... 
Control  av  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

CMS ac id  -~ 0.3 p .p .m.  Fe . . .  
Ci t r ic  ac id  0.3 p.p.ra.  Fe. . .  
P h y t i c  acid  0.3 p .p .m.  Fe.. .  
Che l idamic  ac id  0.3 p .p .m.  Ye... 
Thiodiace t ic  ac id  0.3 p .p .m.  Fe... 
P h o s p h o r i c  ac id  0.3 p .p .m.  :Fe... 
Control  ~- 0.3 p .p .m.  F e  ( A v . )  ......... 

A g e d  P e r o x i d e  
f lavor  v a l u e s  
score  (A.O.~£-  

7 d a y s  30 h r s . )  

6.7 18 
6.9 14 
6.9 13 
7.5 13 
5,8 i 4  
4.6 40 

6.8 12 
6.6 16 
6.6 17 
6.3 16 
7.2 17 
5.7 16 
4.3 51 

Index 

3.6 
2.2 
2.9 
3.1 
3.1 
2.9 

4.3 
.%2 
3.0 
3.2 
~].0 
3.2 

TABLE Vll 

l%elative Ef fec t iveness  of Ca rboxyme thy lmereap to  Succ in ic  Acid in 
S tab i l i z ing  Cot tonseed M a r g a r i n e  Oil 

I n a c t i v a t o r  0 ,01% 

OMS ac id  .......................................... 
Ci t r ic  ac id  ......................................... 
P h y t i c  ac id  ....................................... 
Ghel idamie  acid  ................................ 
Control  ( a v . )  .................................... 

CMS ac id  -{- 0.3 p .p .m.  F e . .  
Ci t r ic  ac id  0.3 p .p .m.  Fe...  
P h y t i e  acid  0.3 p .p .m.  Fe... 
Chel idaraic  ac id  0.3 p .p .m,  go.. .  
Control  -4- 0.3 p .p .m.  Fe  ( A v . )  ......... 

I n i t i a l  
f lavor  
score  

9.3 
8.4 
8.1 
7.5 
7.1 

8.9 
8.6 
8.1 
8,6 
6,8 

Aged  ] P e r o x i d e [  
f lavor  value~ 
score  ] (A.O.M..  [ 

da~< 12o hrs.L! _ _  
7.2 14 
7.4 29 
5.7 13 
6.7 19 
3.9 44 

(;.4 17 
6.6 24 
5.6 13 
6.3 18 
4.2 270 

Index 

3.1 
1.5 
3.4 
2.3 

16 
11 
21 
15 
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the control, even in the presence of added metals, both 
initially and af ter  7 days '  storage at 60°C. 

As the degree of hydrogenation of soybean oil is in- 
creased, metallic contamination shows less and less 
effect on the flavor score. A comparison of the flavor 
scores in Table V shows that  they are similar in all 
respects. The addition of iron has catalyzed the pro- 
duction of peroxides to a greater extent  at 100°C. in 
the hydrogenated cottonseed oil than in hydrogenated 
soybean oil. Iron probably  catalyzes both the forma- 
tion of f a t ty  acid hydroperoxides and also the break- 
down of these peroxides to aldehydes and other prod- 
ucts. At  100°C. peroxide formation is catalyzed to a 
much greater  degree than is the breakdown of the 
peroxide. At  60°C. the results would indicate tha t  
the rate of peroxide breakdown must. be catalyzed to 
only a slight lesser extent than is their  formation. The 
peroxide values at the time of tasting, shown in the 
parenthesis, are lower for  the iron-containing samples 
than they arc for  the control. In  the hydrogenated 
cottonseed oil the peroxides are at the lowest level in 
the iron-contaminated samples. Obviously peroxide 
values do not indicate the flavor quali ty of shorten- 
ings nearly as well as they do for liquid oiN. The 
effect of temperature  and metals on peroxide forma- 
tion and decomposition in oils is a well-known phe- 
nomenon (1, 3, 5). 

The relative effectiveness of carboxymethylmer- 
capto suceinic acid conlpared to other metal inaeti- 
vators in stabilizing hydrogenated oils is shown in 
'rabies VI and VII.  These six materials are exeellent 
trace metal inactivators for  glyceride oils. In each of 
the comparisons the mercapto aeid has been outstand- 
ing although the results are not significantly superior 
to the results of the other inactivators. The superior 
quali ty of the hydrogenated oils t reated with a metal 
inactivator either in the presence or absence of added 
metals is clearly shown by these results. 

Experiments  on the hydrogenation of carboxymeth- 
yhnercapto suceinie acid-treated oils have shown that  
catalyst poisoning is observed. Hydrogenat ion of soy- 
bean oil under  selective conditions required 40 min- 
utes to reduee the iodine value of the control from 132 
to 75, and 60 minutes were required for the sample 
containing 0.01% of the mercapto acid. 

The presence of trace metals is known to cause oxi- 
dation, discoloration, and the impairment of flavor 
and nutri t ional value of many foods. Vitamin prep- 
arations, enzymes, special and dietetic foods, drugs, 
and similar products are all subject to deterioration 
through trace metal contamination. Food ingredients 
and additives of improved stability can be prepared 
through the use of metal-sequestering agents. Quality 
improvement results through the removal of iron and 
copper from such products  as vinegar, gelatin, Irish 
moss, various stabilizing gums, flavors, and essential 
oils (16). 

The discoloration of soaps from trace metals is pre- 
vented through the use of metal inactivators, and for 
many industrial  uses a product  of the highest activity 
is of prime importance. Mattano and Hixon (8) have 
been granted a patent  on the rust-preventing action 
of esters of this mercapto acid in turbine  oils. 

The acute toxicity of this acid is reported by  the 
manufac turer  to be very  low (13). The LD~o was de- 

termined on a single dosage test by intravenous in- 
jection into white mice. The LDso for  the sodium salt 
of earboxymethylmercapto suecinie acid was reported 
as 1.32 grams per kg. body weight and a value of 
0.225 gram per  kg. was obtained for sodium citrate. 
No data are available on the ehronic toxicity of this 
part icular  acid. 

Summary  

Carboxymethylmereapto succinic acid was one of 
the most effective metal inactivators examined for use 
in glyceride oils. The effectiveness is based on oxida- 
tive A.O.M. peroxide tests and on the organoleptic 
evaluation of various types of oils and shortenings. 
Indexes as high as 80-fold have been observed in pre- 
venting peroxide development. Extensive taste panel 
evaluations have shown significant improvements in 
the initial flavor and flavor stability of oils and short- 
enings t reated with this mercapto acid. Indications 
are that  the material has an extremely low order of 
toxicity. Acute tests have shown that  the toxicity of 
the sodium salt is less than that of sodimn citrate. 

The thermal  instability to withstand deodorization 
~mpera tu res  and the possibility of the development 
of a mercaptan odor and taste in oils subjected to a 
high temperature  is a serious disadvantage. Under 
some conditions the low order of fat  solubility and the 
poisoning of hydrogenation catalyst would be detri- 
niental in some oil-processing operations. 

Carboxymethylmercapto succinic acid and its de- 
rivatives may find use in salad oils, special hydroge- 
nated oils for  candy, ieing, ete., vitamin preparations, 
drugs, and similar products  where excellent trace 
metal-inaetivating properties are required and where 
exposure to high temperatures  is not encountered. 
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