
Report of the Fat .Analysis Committee, 1962 

T U~ 1961 report, of the Fa t  Analysis Committee 
contained a summary'- of the work of the various 

committees then in operation. In  1961-1962 the sub- 
committees on Hydroxy l  Value, Dilatometrie Meth- 
ods, Consistency, and the Determinat ion of Soap in 
Refined Oils have been discontinued. The following 
information on the activities of the subcommittees 
has been supplied by the subcommittee chairmen. 

Subcommittee on Revision of AOCS Tables, M. F. 
Lauro,  Chai rman 

A complete revision of Section I in the AOCS 
Methods Book has been accomplished. The revised 
copy has been submit ted to the Uni form Methods 
Committee for  their  approval  and disposition. The 
Chairman of this subcommittee comments as follows: 
" W i t h  respect to these tables, there is still much to 
be desired, in filling some blank spaces and in nar-  
rowing the range of values somewhat. I have drawn 
f rom recent sources of l i terature  and f rom our own 
analyses of commercial fats  and waxes in order to 
obtain values represent ing more closely these of the 
market.  F o r  this reason also, the common name of 
the commodity is given ra ther  than the botanical as 
a good many  of the oils arc blends. Their wide di- 
vers i ty  make it impossible to hew to the line too 
closely. However, the tables do furnish a very  use- 
ful  service especially to the trade. 

" I n  view of improved methods of analysis by  in- 
s t rumentat ion,  f rom spect rograph to gas chromato- 
graph, perhaps  these values are of limited service in 
the determinat ion of pur i ty .  I can forsee in the near  
fu ture  a filing of ' t hmnb  p r in t s '  to ident i fy  each 
fa t  or wax, the characteristic graphs  represent ing 
in detail the composition either in terms of f a t ty  
acids or what  is more impor tan t  in glycerides as they 
actually exist. In  the conventional analysis, some- 
times about the only value worth while is the iodine 
number  as for  example in soya, corn and sunflower 
oils, any  difference diminishing in admixtures,  
whereas recourse can be had to s t ructura l  content 
or eonfiguration for  a precise determination.  I t  is 
suggested therefore that  a subcommittee be appointed 
to s tar t  collecting such graphs. Meantime, this con> 
mittee should be enlarged to collect fu r the r  data 
as time goes on, if I am to remain cha i rman . "  

Subcommittee on Free Fatty Acids, W. O. Lundberg,  
Chai rman 

This subcommittee reports  as follows: " T h e  Sub- 
committee on Free  F a t t y  Acids carried on some fa i r ly  
extensive studies several years ago, and made reeomr 
mendations to the  Uniform Methods Committee ton- 
cerning methods f o r  the determination of free f a t t y  
acids. At  that  time, Mr. Mehlenbacher indicated there 
was no immediate need for fu r the r  work by this Sub- 
committee, and therefore it  has been inactive during 
the past  few years. I am not aware that  any prob- 
lems have arisen which make it advisable to reac- 
tivate the Committee a t  this time, and therefore we 
have no plans for the immediate future.  However,  
if you know of a need for fu r the r  work by our group, 
please let me know."  

There is still a need in our methods book for  an 
eleetrometric method for  the determinat ion of free 
f a t t y  acids }n dark  stocks. This Committee should 
prepare,  if possible, such a method for the Uniform 
Methods Commit tee 's  consideration. 

Subcommittee on Drying Oils, K. E. Holt, Chairman 
"1.  Te~tative Method Ka-3-58, Color. The use of 

liquid colors as p r ima ry  s tandards  for method 
Ka-3-58 have not proven satisfactory and work- 
ing in conjunction with ASTM D-l.  Sub IX,  
Color Group, a series of glass discs have been 
developed and approved as p r m m r y  color stand- 
ards. These discs are being manufac tu red  by 
Lovibond Company and have been checked and 
approved by Croton. members. I t  is the intent  
tha t  the glass discs will be shown in the method 
as p r i m a r y  standards with the liquids as sec- 
ondary  standards.  The method will be rewri t ten 
as soon as discs are commercial ly available. 

"2 .  Official Method Ka-6-59. Viscosity of Transpar-  
ent Liquids by Bubble Time Method. Discussions 
and collaborative laboratory  work are in prog- 
ress with the Gardner  Laboratories and Cmmon 
Ins t rument  Company for the manufac ture  and 
sale of e o m p a r a t o r  v i s c o s i t y  and  s t a n d a r d s  
marked in bubble seconds as per  table given in 
Ka-6-59. The light and heavy ser}es have been 
prodtmed by the Gardner  Labora to ry  and ap- 
proved by members of the Subcommittee. The 
Gardner  Labora tory  is current ly  producing pro- 
totypes of the very heavy series and has informed 
me they will submit  them within the next  few 
days for  approval .  The Cannon Ins t rumen t  Com- 
pany  have submit ted only the heavy series and 
these have been approved.  The precision on all 
of the tubes submit ted has been withi'n 1% of 
the actual  t imed viscosity which is considerably 
better  than we had originally expected. 

" T h e  very light series, that  is 0.32 bubble 
seconds and below have proven more difficult 
to produce. The t iming of bubble seconds on 
this series proved impossible and a method uti- 
lizing a movie camera was devised in the ADM 
Labora to ry  for measurement  of bubble rNe in 
this series. We are p repa r ing  the master  stand- 
ards for  the Gardner  and Cannon Laboratories  
using this technique. The Gardner  Labora to ry ' s  
t ime table calls for  market ing  of the entire nu- 
merical series sometime in June. No time table 
has been furnished by the Cannon Ins t rument  
Company. 

"3 .  Tentative Method Ka-8-58, Sapo~dficatio~ Value. 
The desire of AOCS to eliminate the use of ethyl 
alcohol in their methods whenever possible has 
p rompted  us to review the Saponification Value 
Method and study possible substitutions. Ini t ia l  
work in Subcommittee laboratories has shown 
that  isopropyl alcohol may  be a sat isfactory sub- 
stitution. A collaborative s tudy designed to 
prove out these initial findings is being planned 
for  the near  future .  

"4.  A Dry  Time Method is needed in the Dry ing  
Oi'l Analysis  Methods. ASTM D-1 has a special 
Committee making a survey of all D r y  Time 
Methods now utilized in the indus t ry  and we 
believe that  any Dry  Time Method for  Section 
K should await  the completion of this study. 

" A l l  other methods current ly  listed in Section K 
appear  to be in sat isfactory o rde r . "  

Subcommittee on FAC Colors, E. W. Blank, Chai rman 
"Labl inc ,  Inc. of Chicago, Ill. is actively engaged 

in developing a three aper ture  eolorimeter for  use 
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with permanent  F.A.C. glass color standards.  The 
colorimeter should be completed shortly. 

" T h e  Subcommittee has agreed on a suitable ar- 
rangement  of the glass color s tandards  for use with 
the eolorimeter. Pro to type  s tandards  should be avail- 
able soon. 

" U p o n  submission of a completed model of the 
eolorimeter together wi~h a set of standards,  includ- 
ing manufac tu r ing  tolerances on the later, the instru- 
ment  will be circulated to the Subcommittee men> 
bets for  their  approval.  I t  is ant icipated that  the 
Subcommittee may  be able to submit  a close-out re- 
por t  in t ime for  AOCS action at the Fall  mee t ing ."  

Subcommittee on Commercial Fa t ty  Acids, R. H. 
Dreyer,  Chairman 

The Committee for the Analysis of Commereial  
F a t t y  Acids has been inactive dur ing the past year. 
This Committee has been asked to do some cooper- 
ative work with A.S.T.M. on those methods requir- 
ing the use of ethyl Meohol. The work will be pointed 
toward the replacement  of ethyl alcohol by isopropyl 
alcohol which requires no permit  for use in the lab- 
oratory. Addit ional  work in the fu ture  will be 
planned as required. 

Subcommittee  on Metals in Fats  and Oils, C. L. Hoff- 
pauir ,  Chai rman 

" D u e  to the press of other acti~qties, the work 
of the Metals in Fa t s  and Oils Subcommittee has 
been in abeyance, and hence there is no progress to 
r e p o r t . "  

Subcommittee on Determinat ion of Saturated Fat ty  
Acids, D. F. Kuemmel,  Chairman 

" I  would hereby like to officially request that  the 
subcommittee for the Determinat ion of Sa tura ted  
F a t t y  Acids be disbanded. The p r i m a ry  reason for 
te rminat ing  the activiti'es of the subcommittee is the 
success of gas chromatography in determining sat- 
ura ted acids. Haro ld  Boyd of General  Mills and 
Hans  Wolff of Staley Mfg. Co. are in agreement  
with me on discontinuing this subcommittee. I have 
not heard f rom Messrs. Imekmann  and Buswell, but 
in te rpre t  their  silence as not being interested in con- 
t inuing the p ro jec t . "  

The request of this comnfittee for  terminat ion will 
be accepted. 

Subcommittee on Gas Chromatographic Methods, E. M. 
Sallee, Chairman 

" T h e  initial goal of the subcommittee was a pro- 
eedure suitable for  the common commercial f a t t y  
aeids. A procedure was writffm on the basi's of pre- 
vious committee experience and adopted at the Spr ing  
Meeting in St. Louis. Sinee prepara t ion  of methyl  
esters is a separate procedure being studied by the 
Spectroscopy Committee, it "+'as agreed that  samples 
for  cooperative testi'ug would be methyl  esters. A 
known mixture  and methyl  esters of coconut, tallow, 
and vegetable fa t ty  acids were distr ibuted in August.  
Results were received f rom 20 collaborators and sta- 
tisticaI analysis earried out on the data f rom 15 (5 
labs repro+ted late) .  

"Ott  the basis of the cooperative test  results the 
subcommittee recommended the inclusion of a ten- 
tat ive method in the AOCS Book of Methods ."  

Subcommittee on Determination of Hydrocarbons,  
R. I~. Gregory, Chairman 

This is a joint  committee with the A.O.A.C. The 
approach has been to seek a relatively simple general 
method. Init ial ly,  eolunm chromatography  employ- 
ing silica gel and activated almnina for separat ing 
hydrocarbons f rom a solution of the previously iso- 
lated unsaponifiable was investigated. This has been 
simplified to direct applicat ion of a solution of fa t  
to an almnina eolumn without pr ior  isolation of un- 
saponifiable. The subeomnfittee has most recently 
evaluated the lat ter  teehni'que on high and low grade 
tallow with an<l withont added mineral  oil (at  3 se- 
lected levels). The recoveries and precision to this 
point are wholly satisfactory. Remaining eonsider- 
ations include s tudying recovery of hydrocarbons f rom 
lard and vegetable oils under  eondi'tions similar to 
those used previously for ta l low."  

Subcommittee on Oxygen Absorption, R. L. Gregory,  
Chairman 

The Chairmanship of this subconunittee has been 
assumed ill recent months f rom B. N. Rockwood, who 
began a s tudy of 3 methods (1) a modified ASTM 
oxygen bomb (2) oxygen absorption by the Eekey 
procedure, and ('~) the active oxygen method AOCS 
Cd12-57. These techniques were applied to lard, hy- 
drogenated vegetable oil, edible tallow, and inedible 
tallow, all wiCh and without antioxidants.  The past  
chairman reported difficulty in that  the interval  be- 
tween prepara t ion  and analysis of sanlples was an 
uncontrolled variable. 

" I n  the inter im since the last collaborative study, 
I ' m  sure that  all interested parties have continued 
to pursue their  individual research approaches to 
this problem. For  this reason it was felt that  a re- 
view of the current  status of methodology and ap- 
proach in the various par t ic ipa t ing  laboratories would 
be the best basis for react ivat ing this committee 
research. 

" h i  Swif t ' s  analytical  research division, we have 
eontinued to pursue most actively the modified ASTM 
oxygen bomb in the same manner  as investigated by 
the committee, but have also investigated possible 
means of shortening the elapsed time required for 
a determinat ion using the same equipment and con- 
ditions. This, we believe, can be accomplished using 
an appropr ia te  eopper catalyst. Our work along these 
lines has been very promising and the time require- 
ment  can be redueed as mueh as desired. I have sug- 
gested to the membership that  a modification using 
copper eatalyst  be ineluded ill this yea r ' s  eollabora- 
t i re  study. 

" T h e  level of catalyst  serves as a var iable  eontrol 
of reaetion time with the remaining factors fixed. 
This approach eould lead to the adoption of an of- 
fieial method which would also be applicable to eon- 
trol laboratories for  routine examination of product.  
This seems infinitely desirable in that  a s tandardized 
method would then be available to the industry  for 
tradi 'ng considerations. This teehnique could be stud- 
ied in eomparison with those a l ready seleeted on an- 
imal and vegetable fats  with and without ant ioxidants  
as previously. The committee has been acquainted with 
this proposal and suggestions have been solicRed." 

Subcommittee on Analysis  of Feed Grade Fats,  F. W. 
Quaekenbush, Chai rman 

" T h e  work of this Committee has been delayed 
somewhat because of the uncer ta in ty  of the analyt-  
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ieal methods needed for  a proper  evaluation of feed 
grade fats. Initially,  the intent was to provide meth- 
odology which would safeguard the use of fats  free 
f rom toxic substances such as the chick edema factor  
when used in feeds. Tentat ive definitions have been 
draf ted  by the Association of American Feed Con- 
trol Officials to include four specifications: free fat.ty 
acids, total f a t ty  acids, total unsaponifiable, and to- 
tal insoluble matter.  The work of the Committee so 
fa r  has established methodology suitable to both 
AOCS and A.O.A.C. on the first two of the above 
items. Methodology is not sat isfactory for  total  f a t ty  
acids and not ful ly  sat isfactory for insoluble matter .  
Present  work involves improvement  in methodology 
of these two procedures and this will be the basis 
for  discussion at the New Orleans meeting. 

" T h e  mission of this Committee will not be ful ly 
accomplished even if these four  procedures are com- 
pletely worked out to the satisfaction of both Soci- 
eties. We do not have, and there is not on the horizon, 
a suitable procedure which will deteet the presence 
of a small amount of toxic materials i~ fats. Such 
substanees do show up in the hydrocarbon fract ion 
and we are much interested in the progress tha t  is 
being made by the Committee on Determinat ion of 
Hydrocarbons.  The Committee will also discuss again 
the feasibility of any fur ther  developments in meth- 
odology to detect toxi'e substances. I t  is not expected 
that  any  recommendations for method changes will 
be for thcoming at the present t ime . "  

Subcommittee on Analysis of Fatty Nitrogen Com- 
pounds, O. G. Wilson, Chairman 

" T h e  original AOCS Subcommittee was merged 
with a similar subcommittee of A.S.T.M. to form 
the present  AOCS-A.S.T.M. Committee on F a t t y  
Nitrogens. 

"Fo l lowing  procedures have been approved by the 
Commi'ttee and forwarded to AOCS Uniform Meth- 
ods Committees, and A.S.T.M. D-1 for  adoption:  

Fatty Amines--APHA Color, Gardner  Color, 
% W a t e r - - K a r l  Fischer Method, Total Amine 
Value- -Poten t iomet r ie  Referee Method, Total  
Amine Va lue - - Ind i ca to r  Al ternate  Method, Pri-  
m a r 3 ~ S e e o n d a r y - - T e r t i a r y  Amine Values - -Po-  
tentiometric Referee Method, P r i m a r y - - S e c o n d a r y  
- - T e r t i a r y  Amine Values- - Indi 'ea tor  Alternate  
Method, I. V. 

Fairy Quater)tary Ammonium Chlorides--APHA 
Color, Gardner  Color, % W a t e r , - - K a r l  Fischer 
Method, Acid Value and Amine Value, % Ash, 
F lash  Point,  I. V., Average Mol. Wt.,  % Non-Vol- 
Mites, pH.  
"We now have the following Task Groups at work : 
Task Group 1 - - F a t t y  Aminoamides and F a t t y  

Imidazolines 
Task Group 2 ~ D i m e t h y l  Fa t t y  Amines 
Task Group 3---Fat ty  Diamines 
Task Group 4 F a t t y  Amines 

" W e  expect all of these groups to have new meth- 
ods ready by next  sp r ing . "  

Subcommittee on Analysis of Antioxidants, E. R. 
Sherwin, Chairman 

" D u r i n g  the past  ten months, we have been work- 
ing on a p rogram to detemnine the in ter laboratory 
error  in the proposed methods for  the quanti tat ive 
analysis of propyl  gallate or NDGA in lard. The lab- 
oratories collaborating in this p rogram are the New 
York District  of the FDA,  Swift  and Company Re- 
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search Laboratories in Chicago, the F D A  Labora to ry  
in Washington, D.C., the Kansas City Distr ict  Lab- 
ora tory  of the FDA,  the Food Chemistry Section 
of the Canadian ] )epar tment  of National  Heal th  and 
Welfare  in Ottawa, and the Research Center of Gen- 
eral Foods Cooporation in Tarrytown,  N. Y. Each 
of these laboratories, in addition to the Food Labo- 
r a to ry  of Eas tman  Chemical Products,  Inc., were 
suppii'ed with a set of 24 samples of antioxidant-  
t reated lard, each sample ~o be analyzed for propyl  
gallate or NDGA content in accordance with the ana- 
1.vtical method being evaluated. All the laboratories 
completed their  analytical work and reported the 
results, but some apparent  discrepancies in the data 
led us to ask each laboratory to cheek calculations. 
The analytical  results are in the hands of our stat- 
isticians, here at Eastman,  and we hope to have their  
repor t  on the test method in the near  future.  The 
report  f rom the statisticians will enable us to decide 
our fu ture  course of action in the evaluation of the 
analytieM method for propyl  gallate and NDA in 
fat. ' ' 

Subcommittee on Lecithin, T. C. Smith. Chairman 
" F o r  most part ,  the activities of the Lecithin Sub- 

committee have been confined to some private  inves- 
tigational work in connection with the determinat ion 
of moisture by the distillation method for control 
purposes in our Lecithin processing plants. 

" O u r  work has led us to the conclusion that  the 
sample size (50 to 100 gins) as specified in AOCS 
Tentative Method Ja  2-46, is too large for realistic 
moistm'e results. I t  is assumed that  the bp is pro- 
port ional  to the coneentration. While we do not have 
any data at  the moment to substantiate this assump- 
tion, we do have evidence of decomposition and higher 
apparen t  moisture values as the concentration of the 
lecithin in toluene is increased; therefore, to mini- 
mi'ze the amount  of decomposition and the result ing 
increase in moisture due to possible spli t t ing off of 
water  f rom sugars present, we reduced the sample 
size to 25 g for  all types of lecithin. 

" W e  have experimental ly  substi tuted benzol for 
toluene and found that ' 
(.onsistently lower moistul 
lecithin tested, ranging fr( 
one time Lisle Brown (r 
of benzol instead of tolum 
determinations because of 
of the two solvents and fu 
a pronounced difference i~ 
sition of the lecithin as e{ 
darkening of the lecithin 
enee has confirmed the fin, 

he former  (benzol) gave 
e results on all grades of 
,m 7.7 to 37.8% lower. A t  
,tired) suggested the use 
e for distillation moisture 
the difference in the bp 

ther stated that  there was 
the amount of deeompo- 

ideneed by  the degree of 
in toluene. Our experi- 

lings of 3Ir. Brown, how- 
ever we believe that the sample size should be con- 
sidered as a contr ibut ing influence ou decomposition. 

" T h e  Lecithin Subcommittee, under  the chairman- 
ship of Herb  Iveson, conducted several collaborative 
studies (1955-56) in the use of the Kar l  Fischer  
Method vs. the Toluene Distillation Method. At  this 
time Staley included results obtained with benzol 
along with those they obtained by Kar l  Fischer and 
the toluene distillation method. 

" T h e  collaborative work reported left  much to be 
des}red. The reason for this is because of the differ- 
ent versions of the Kar l  Fischer method, viz. ; elee- 
t rometric  and visual endpoint. The lat ter  may  have 
been responsible for discrepancies on dark  material.  

" T h e  Societ.v should have a color method for grad- 
ing lecithin. The N.S.P.A., in their  year  book, gi-ve 
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lecithin specifications, including color to be read on 
5% lecithin in wa te r - -whi t e  mineral  oil against  the 
1953 Gardner  color scale. At the present  t ime the 
Central  Soya laboratories are using the Gardner-  
Hellige varnish disc for reading the color of undi- 
luted lecithin. We feel that  the lat ter  allows for 
much closer matching of colors than the 1953 Gard- 
ner color scale because of the difficulty in gett ing a 
match between the diluted lecithin and the standard.  

" I  feel that both moisture and color have been 
neglected because of a lack of interest and being 
contented to. use house methods and /o r  modifications 
of existing methods of technical societies. 

" T h e  above subject mat te r  can be discussed at 
the New Orleans meet ing ."  

General Discussion 
In  additi'on to the work carried out by the regular  

Subcommittees, additional work has been carried out 
by the committees generally. This work will be dis- 
cussed under  the following headings. 
1. Testi~g a new supply of AOCS activated bleach- 

ing earth. In  collaboration wi'th the Bleaching 
Committee of the AOCS, and the technical com- 
mittee of the N.S.P.A., ar rangements  have been 
made to test a new lot of act ivated bleaching earth 
for suitabil i ty as a s tandard for  the bleaching of 
both edible and inedible oils. This test p rogram 
is now in progress. The actual instructions to the 
collaborators in the checking of the inedible oil 
samples has been graciously carried out by the 
Smalley Commi'ttee, under  the Chairmanship of 
the Subcommittee on Tallows and Grease, J.  R. 
Harr ison.  The collaborators in this test p rogram 
were those laboratories who par t ic ipated in the 
1962 Smalley Test Program.  

2. Sampling and analysis of commercial fats and 
oils. Procedure D of AOCS method C1-47 is 
for "Cont inuous  Flow Method for sampling tank 
or tank  ears duri 'ng loading or un loading ."  This 
procedure has been unsat isfactory over the years 

OIL CItEMISTS' SOCIETY VOL. 39 

because of inabili ty to control the amount  of sam- 
ple taken. Under  the conditions of the procedure 
f requent ly  considerably in excess of 50 gal of oil 
are obtai'ned. The Fat  Analysis Committee is 
s tudying ways and means of controlling the amount  
of oil taken under  this procedure and will, upon 
completion of its work, make recommendations to 
the Uniform Methods Conmfittee for the necessary 
changes. 

3. AOCS procedure for the determinatio~ of ~eutral 
oil Ca 9f-57. The Fa t  Analysis Committee has been 
informed by the Uniform Methods Commi'ttee and 
by the N.S.P.A. that  consideration is being given 
to the adoption of the neutral  oil determinat ion 
as a replacement for the cup loss in t rading soy 
bean oil. While the procedure in question has been 
a par t  of the AOCS methods since 1957, certain 
recommendations for changes in the method are 
being studied and can be made inlmediately to 
the Uniform Methods Committee if it becomes 
neeessary to do so. The revised procedure is being 
checked by the Smalley Committee on 1.962's Smal- 
ley samples. Recommendations for  changes will 
be delayed until  the information f rom this com- 
mittee is available. 

4. Corbonyl Oxygem The Uniform Methods Commit- 
tee has suggested the need for a procedure for the 
determinat ion of earbonyl oxygen. Suitable pro- 
cedures are available in the l i terature.  At  the com- 
mittee meeting in 1962, these available procedures 
will be discussed and action will be taken to make 
the best proeedure available to the society. 

5. Additional work. Such additional work by the 
committee will be undertaken in 1962 as is required 
by request of the Uniform Methods Committee 
or the suggestion of AOCS members individually, 
or as nmy be deenled advisable by the chairman 
of the Fa t  Analysis Committee or by i'ts members. 

R. C. STILLMAN, Chairman, 
Fa t  Analysis Committee 

Autoxidation of Fatty Materials m Emulsions. 
Effect of Histidine and Trace Metals on the 
Oxidation of Linoleate Esters I 

I. Pro-oxidant 

D. H. SAUNDERS, J. E. COLEMAN, J. W. HAMPSON, P. A. WELLS, and R. W. RIEMENSCHNEIDER, 
Eastern Regional Research Laboratory, 2 Philadelphia, Pa. 

Abstract 
Aqueous enmlsious of methyl  or ethyl linoleate 

(sodium dodeeylsulfate as emulsifier) together 
with such added components as l-histidine, metal  
chlorides, buffers, and acid or alkali, were oxi- 
dized in the dark with shaking in an oxygen at- 
mosphere. Under  opt imum eonditions ( p H  6.5), 
the linoleate peroxide content, a f te r  2 hr  autoxi- 
dation at 20C, was increased more than 3-fold 
by  the addition of 1 p p m  of ferrous or ferric 
ions, approximate ly  20-fold by a 0.01 M concen- 
t ra t ion of histidine and more than  60-fold by the 

a Presented in par t  at the AOCS meeting, St. Louis, Mo., 1961. 
U Eastern Utilization l~eseareh and Development Division, Agricul- 

tural  Research Service, U.S.D.A. 

addition of both histidine and ionic iron. The 
pro-oxidative effect of other transit ion metal  ions 
(Cu ++, Co ++, Cr +++, Mn § and Ni ++) also was in- 
vestigated. None of these ions had a significant 
effeet alone. Combined with 0.01 M histidine, 
only Mn ++ increased peroxidation over that  when 
when histidine alone was added. 

The pro-oxidative action of histidine was re- 
tarded approximate ly  60% by 0.1 N acetate buf- 
fer and completely repressed by 0.05 M phos- 
phate, noniouic emulsifiers, and low and high pH.  
The threshold concentration of histidine neces- 
sary for pro-oxidative action was greater  than 
0.0001 M. 


