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Vicinally Unsaturated Hydroxy Acids in Seed Oils I 
L. J. MORRIS, R. T. HOLMAN, and K. FONTELL, -° The Hormel Institute and Department of 
Physiological Chemistry, University of Minnesota, Austin, Minnesota 

METHOD for the detection and estimation of epoxy 
components of oils, based on near infrared spee- 
trophotometry,  has recently been developed in 

this laboratory (1). In the course of this work we 
examined several seed oils which gave appreciable, ap- 
parent epoxy values by the hydrogen bronlide titra- 
tion method of l)urbetaki (2,3). We found that all 
these oils Colltailted at least a. trace of epoxy con- 
stituents, as nleasure(I by near infrared spe(;tra, hut 
not to the exlent indicated by l l B r  titration. In a 
l)aper l i l iblistled silnll ltaneollsly with this (4) Smith 
alld co-workers describe it method (if differentiating 
between epoxy at'((is and some other aei(Is whi(.h lea(I 
to spurious elioxi(le vahl(,s tiy the l)nr l letald lil('ftl()(l. 
They have (hqerulhied the strneture of an hydr(/xy 
acid, 9-hy(I roxy-trans-trans-I 0,12-oeiadeeadienoic aeid 
(l, Table 13, which reacts with the I [ l l r  reagent (5). 
This acid is I)resent in the seed oils of several Sl)('('ies 
of Dimorpholhe, ca alld has been llaiiled dinlorllheeoli(~ 
acid. 

The present coniributio,l recor(ls studies, by ttle 
physical melho(Is (if ehromatogral>hy an(1 slieelroph(i- 
tometry, of six seed oils which show a (liserel)an('y hi 
epoxy values as measured by I I B r  t i tration and by 
near infrared speetra. By these methods we were abh, 
to show the presence of epoxy acids in these oils alon~,z 
with certain unsaturated hydroxy  aeids w}lieh giw~ 
rise to this discrepancy. In  sonic respects this publi- 
cation and that of Smith et aL (4) are eonlp{ementary. 

For  clarily the structures of some of the aeids dis- 
cussed are shown in Table I and referred to ill the tcxl 
by Roman nlunerals. 

Materials and Methods 

The mixed acids and esters derived fr(un the seed 
oils of Dimorphotheca aurantiaca (Cape marigold),  
Artemisia absinthium (worrawood), Callia~,dra erio- 
phylla ( fa i ry  dusters), Balanites acgyptica (lalob), 
Cosmos bipinnatus (cosmos), and Hal.fan(bus a~nuus 
(sunflower) were investigated. The mixed acids of 
these oils were obtained by conventional alkaline by- 

Supported by g ran t s  from The I[(irulol Founda t ion  a a d  the National 
Inst i tutes  of Healt i t  (Research G r a n t  No. H-35591,  and 9resentcd in 
p a r t  at  the 33rd  fall meeting, Amer ican  Oil Cilemists' Society, Los 
Angeles, Calif., September 28-30 ,  1959. 

o Permanent address: Abo, Finland.  Fulbr igh t  Scholar to the }Iormsl 
Institute, 1958-1960 .  

TA BLE I 

C H a ( C I I 2 ) ~ C H = C H C H = C H C H ( O H )  ( C H ~ ) r C O O H  I 
t #'(t '#l,s' t ra~ l ,~  

CIEa(Cne) I C H = C I - t C H = C n  CI [ (OI I )  (CI [~)gCOOH II  
e i x  ~ r a ? t z  

CIIa(CH'2)4 C [ I ( O H )  CH--C[ I  C]I - -CH(CI[2)7  COOII I I l 

CII:~(CII'-,)4 CI I (OI [ )  C I I : C I I  CH:CI I (C t [ ,2 )7  COOlt  IV 
~: t ' l l t ts  tl'(l'll*~" 

CII:~(C|le) I CI[--CII CU:-Cll (~|[::CU(CII,-,)~*COoII V 
t l ' ( l  R,~ t I'H II,S' # I'H II,Y 

dl.'olysis at r(mlU teniperature;  lu'olml~Zed ('mlta('t with 
mineral aei(ls after  aeitlifi(,ation xvas avoided, l~]sters 
were prel/ared fl'Ollt the a.ids wilh diazl/nwtham,. 

lrltravioh!t anti near ilifrared sp('(ql'al data were 
obtained with a lh,eknlan I)K2 lh'eOl'dilllZ Slieetro- 
pilotonieter. Methanol wits the solvent used in the 
ultravi(flet range, and solutions of 3.0 or 1.0% in car- 
lion tetrachhu'ide were used for near infrared studies. 
Silica cells of l-era, path length were used throughout.  
Inf rared Sllectra in the 2-]5t, regiOil wei'e determined 
[ ) y  ItS(fig it P e r k i n - E h n o r  12(} ~]) t ,etrol)hotOl l leter w i t h  
Modc, l 8 ]  lnil',i'OSel)lit; a i ld ;4 l{eo, dl ;r  therlnoe, ouple.  

P a l ) e r  e h r o l l i a t o f r a i ) h y  w a s  earriell Olit OI1 silicon- 
ize(l Whatll lan No. ] l/aper (6) with solveut systenis 
of aqileOllS aceto i l i l  I ' i le fo r  e s t e r s  and of  aqlleOUS aceto- 
nitr i le alid avel:ie a(~id for aci(ts (7). 

Sili('ic acid was coated as a th in layer Oil 7lass lilates 
I/y the, procclhlre of ~tahl (81. The, acid aud ester 
l l l ixturcs \v,,we ,,;hronlah)ffraphod alld hldivid/utl Vmll- 
ponents were :isolate/l, using methods and solvents 
al ready described by Man gold and Malin s (9,10,7). 

(]as-liquid chrolnatography (GLC) was carried out 
on a 6 ft. x l~-in, coiled copper column having, as its 
s tat ionary phase, 15% L.A.C.-2R446 3 polyester resin 
coated on Celite, 80-100 mesh. The column was het(l 
at 1.96°C., and the flash heater and detector at 25(1°C. 
Argon, as carrier gas, flowed at a rate of 60 c.e./min. 
nnder  a head pressure of 25 p.s.i. The fl-ionization 
detector 4 was operated at 800 volts. Some stndies 
were also carried out, using a 2 ft. x l/l-in, straight 
copper column, containing 20% Apiczon M hydrocar-  
bon grease on Celite, 80-100. This column was run at 
204°C. with flash heater and detector at 240°C., and 
argon, at  9 p.s.i, pressure flowing a~ 60 ca./rain. 

Fractions were collected after GLC by passing the 

:~ 0btainalfle from Cambridg~ Ins t rument s  Company,  Cambridge,  Mass. 
4 Research Specialties, Richmond, Calif. 
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effiuen! gas through a short Teflon tube into methanol 
hehl at --70°C. After each fraction the tube was re- 
moved and rinsed with methanol. 

Spectrophotometric Studies 

Near Infrared. Measurement of the absorption of 
oil samples at 2.7!)5tx in the near infrared region, be- 
fore and after treatment with anhydrous ethereal hy- 
drogen (;hh)ri(te, provides a highly specific method 
for the delection and estimation of el)oxides (1). The 
increase in associated hydroxyl ahsorption due to 
(qdorohy(lrins, produced from cpoxides, is measured, 
and there is n<) intcrferen('e by other functional groups 
sim,e no other group generah,s an ilydroxyl function 
on t r ea tmen t  w i l h  hydrogen ('hloride. 

Dimorphotheca oil, as a 1% solution in carbon tet- 
raehloride, was found h) give a strong unassociated 
hydroxyl hand al 2.762l~. Al'ler l reahnent with ethe- 
real hydrogen ('hlori(le however lhis hand was absent, 
(h,monsl ral ing lhat an aei(I-ealalyze(l hydroxyl  elimi- 
roll ion ha(1 oc('urre(t. Tl~is al)l)ears to 1)c aecomI)anie(l 
by a partial sut)sti~ulion of (.hlorine for hydroxyl  
sinec a high el)oxide value is ol)htincd ( l )  by the 
hydrogen chloride meihod of Swern (11). This is sim- 
ilar to the bromine substitmion postulated by Smith 
et al. (4). 

It was found lhal several other oils, having similar 
ahsorption be(:ansc of hydroxyl grmll)S , h)st part or 
al l  of this absorption after i rcaiment with hydrogen 
('hh)ri(le (Figurc  1). This in(licah~d lhe possihlc pres- 
en('e of dimorl)hecolic acid ( I ) or a similarly reactive 
hydroxy acid in these oils. 

Smith and co-workers have shown that dimorl)he- 
(.olic a(,id cOral)rises 55% ot' l)imorpholheca oil. A 
value for the decrease in spe('ifi(' at)sorplivity of this 
a('id at 2.795~ after  lI(~l t reatment could thus bc 
calculated. Hence the proportions of "dimorpheeolie" 
acid in the other (ills were obtaine(I (Tai)le I I ). 

We ]'()lind that all six oils (.onhd.ed small amounts 
of el)oxy acids. ' the epoxy aei(I (.)ntent of those oils 

BEFORE 

z 
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FIG. 1. Near infrared spectra of Balanites aegyptica seed oil 
before and after treatment with ethereal HC1 reagent. Solu- 
tions are 3.0% in CC1. 

with a high proporlion of "diniorphe('oli("' acid (1)i- 
morphothcca, Arhmdsia, and Cagliandra oils) was 
estinmted. Correction was made for the contributions 
of the adjacent strong maxima. The large alteratimls 
of absorption in the 2.8ix region made dire, ct measure- 
ment impossible. The epoxy aci(l content of thc other 
lhrec oils, having smaller amounts of reactive hydroxy 
act(Is, conhl be measured (tireclly. The Cl)OXy values 
obtained for these oils by Smith ctal., using the l)m'- 
hetaki method, are included in Tat)lc 11, and il may 
be noted lhat the stun of el)oxy a('id and " ( l i m o f  
l)heeolic" acid values, as determined by our method, 
is eh)se in each case to the " a p l ) a r e l l t "  epoxy v,~|]llC.%. 

Ultravioh't. I)im(wphee, olic acid to . l a ths  a h 'a ,s-  
tram~' eonjugatcd (ti(me structure, and therefore lhe 
('on('entralion of lhis acid is measurable [ty ul lravioM 
sl)e('lrol)hotometry. The extineli(m eoeffi('ient of Di- 
morpholheca oil at 231 m/~ in m(qhanol solulion was 
found to be 55.3% of that of a pure l ra,s-lrans o(,ta- 
de('a(lien()ie act(I, and, allowing for the differem.e in 
molemdar weight, this indicates a (,on(,entra~ion of 
5S.4% of hydroxydienoic a(,id in lhe oil. The conju- 
gated diem, (;ontent of the other oils was similarly 
measure(I, all(1 agreement  between these values for 
"dimorl)he( 'olie" a(,id content and those obtained by 
the near infrared method is o'ood (Tat)le I1). 

As a fm'lher  cheek the oils were each boiled wilh 
gla(,ial a(:(,li~, acid, a procedure which, at,,)rdin~' lo 
Smi|h ~t al. (5), dehydrates dimorph(,.olie todd (]) 
to a ~,onjugati,d lrienoate (V). UltravioM at)sorplion 
measur(,menls after this treatment showed an im,rease 
in ('(mjugaled tri(,ne content in all saml)les, t)ul (.()m- 
I)Me eonv('rsion of hydroxy dicnc to lri(,ne was n()t 
a(qlieved in any saml)le. I t  seems I)ossible lhal a('ely- 
lation or aeetoxy substitution, analogous 1o the r(,a(,- 
lion wilh hydrogen ehloridc or bromide, may o('('ur to 
pr(,w,nt |riem, formation. 

'I'A P, L 10 II 

Oil  from 

C o m p o s i l r t e  : 
D i m o  r p h o t  h e e a  a u ra'n t i .  ea  
A r t e m i s i ( t  a b s i n l h i u m  
C o s m o s  b i lHr t~m,  t u x  
I I e l i a n t h ,  u s  an,nu us 

J'~e, lj,tl~'¥ti~to.s.tte : 
C a l l i a n d r t v  e t ' i o p h y l h t  

Z y g o p h y l h ~  c e  tt e : 
B a l a n i t e s  a e g y p t i c a  

" n i m o r p h e c o l i c " a c i d  ~p xvnI ' id  

by ] .R .  by U .V.  b.y I .R .  
hydr in  

( 5 5 . 0 )  a 58 .4  0.6 ~' 
9.0 a l 0.3 ! 4.9 a 
3.5 3.5 3.2 
2.0 2 .0  1.9 

5.0" 5.7 5.9:' 

4.0 4.1 :1,5 

by II Br  
t i t ra l ion 

52.0  
2:1.0 

6.6 
3.1 

11 .0  

7.9 

, 'These va lues  were  es t imated ,  mt~king a,llowance for  ne ighbor ing  peaks .  

Chromatographic Studies 

The good agreement between the values for "d i -  
morphecolic" acid as measured by near infrared ab- 
sorption, as a funetion of reactive hydroxyl,  and by 
ultraviolet absorption, as a function of conjugated 
diene, is real for Dimorphotheea oil, from which a 
high concentration of dimorpheeolic acid has been iso- 
lated. This agreement may be fortuitous for the other 
oil samples since part or all of the conjugated diene 
groups may not be adjacent to the hydroxyl  groups, 
which may be activated toward the hydrogen halides 
by some other funetional group. A single unsaturated 
bond, for instance, adjacent to the hydroxyl  may 
suffice to activate it in this way. The experiments 
described below were performed to determine whether 
a dimorpheeolie-type acid was present in these oils or 
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DIMORPHOTHECA 
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• • CALLIANDRA 
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• II COSMOS 

o II HELIANTHUS 

FI(I. 2. Paper chromatographic separation of mixed esters, 
using aeetonitrile-water (50/50) as solvent. Papers were devel- 
oped with iodine vapors and reproduced by tracing the outlines 
of the spots. 

whether some other activated hydroxy  acid was pres- 
ent along with a conjugated dienoic acid. 

Paper Chromatography. The mixed esters from the 
oils were separated by partition chromatography on 
sil ieonized paper (Figure  2),  using aqueous acetoni- 
trile (50/50,  v / v ) .  Each showed a spot, at an Rf 
value of about 0.55, due to the ester of an hydroxy 
acid (7). in  addition, all samples except that  from 
Dimorphotheca oil showed a spot at about 0.30, due 
to an epoxy component (7), and spots, due to nonoxy- 
genated constituents near the start ing point. The 
chromatograms of the mixed acids of these oils devel- 
oped with aqueous acetonitrile-acetic acid (48/50/2) 
gave a similar picture, all showing an hydroxylated 
component at an Rr of about 0.9 and an el)oxy con- 
stituent near 0.8 h(,si(les the common act<Is much 
nearer the base line. No o th l , r  i lnUSlla] ('Olllp()nell~S 
were (lemonstrate(I by this method, which eonfirm('d 
the conclusions from spe~dral data. 

Thin-Layer Chromatography. This versatile new 
method (lemonstrated that the (,onstitution of all the 
(ills, except l)imorphoth,~ca oil, was more ('mnl)lex 

t I ' ' s l  

- I - t  , , , ,  ..... . _ I _  
I 2 3 4 5 6 7 

]~'IG. 3. Thin-l:wer chromatographic separation of mixed esters 
using ether, petroleum ether (20,80) as solvent, Plate  was devel- 
oped by heat, af ter  spraying with 50% I L, SO~, and reproduccd 
by contact printing.  1. Dimorphotheca, 2. Artcmisia, 3. Catli- 
andra, 4. Balanitcs, 5. Cosmos, 6. Helianthus, 7. Reduced linole- 
ate hydroperoxides. 

than was apparent  from previous experiments.  A 
solvent system of 10% ether in petroleum ether for 
the chromatography of esters, and the same system 
with an added 1% of acetic acid for the acids, showed 
a variety of epoxy constituents in the various samples 
of RE values of around 0.5. Suggestions as to the 
structures of these epoxy components are presented 
in another paper (7). Of more interest to this s tudy 
was the separation of two hydroxy  constituents, Rf 
0.1, from all samples except that  derived from Dimor- 
photheca oil. More polar solvent systems, containing 
20% ether, caused migration of epoxy components 
directly behind the normal unsubsti tuted acids or 
esters at the solvent front. The presence and sep- 
aration of two hydroxy esters in five samples is 
clearly demonstrated in Figure  3. The lower spots 
migrate similarly to dimorpheeolie ester and the more 
polar constituent of reduced linoleate hydroperoxide 
whereas the upper  series corresponds, with regard to 
their Rf values, to the less polar constituent of the 
reduced peroxide. 

The reduced linoleate hydropcroxide sample used 
was a mixture of four compounds, the cis-trans and 
trans-trans isomers of !)-hydroxy-10,12-octadeeadieno- 
ate (11, I,) and of 13-hydroxy-9,ll-o<'~tadecadien<)ate 
( I l l ,  IV).  The spots on the thin-layer ehromatograms 
of this s tandard sample were more diffuse and ran into 
ea(',h other more than those of the oil saml)les, indi- 
catin~ the greater ('xm~l)lexity of the standard,  but a 
separation into two main spols was apparent.  Whether  
this gross separation was of cis-tra~x from trans-trans 
isom('rs or of 9-hydroxy from l:/-hy(lroxy compounds 
however was not al)l)arent from these ehromatograms 
H]Oll( *. 

Mor(,over ,wither of th(, hy(lroxy esters of the five 
samples showint~ two spots was m,(,(,ssarily either di- 
morl)heeohtte or an isomer ()f it, alttnmgh this scemed 
I>robabh,, si,n'e it ix very possibh, lhat other hydroxy 
(!OIllpOilllds u l a y  h a v e  | h e  sol | le  adsorption character- 
isti('s in the solvent systems use(l. (las-liquid chro- 
maiogral)hic studies were therefore un(lertaken to 
det('rmine if these hy(Iroxy estm's were in(h,(,d isomers 
of methyl dimorl)hecolate. 

(~a.~'-Liquid Chromatography. In a recent publi- 
ealion (12) w(! have shown lhat several hydroxy 
c o m p o u n d s  are  d e h y d r a t e d  ( lur ing  GLC. Methy l  
(limorphecolat(~ (1), for inslam'(,, was found to alter 
1o a mixtm'c of conjugal(,d lri(moales (V).  alpha- 
l lydroxy-monoenes emerged as (,onjngated dicnes, but  
hydroxy compounds not aetivat(,d by adja(-ent t]nsat- 

(,l~(,. uration were stable during ~ ' 
Amdyses of tit(, mixed esters from each of the 

oils, on both polar and nonpolar columns, gave two 
peaks at relative retention times eorrespon(ting to a 
mix(,d cis-trans tri(,noate and to an all-trans trienoate, 
respectively (12), in addition to peaks due to et)oxy 
and other components. This (lenmnslrated that at 
least one isomer of (timorpbeeolie aei(t was present in 
each of the five oils. 

Separation and isolation of the two hydroxy con- 
s t i t uen t s  f r o m  the mixed esters  of each oil was 
accomplished by th in- layer  chromatography (10). 
Approximately 25 rag. of mixed esters were separated 
on each plate, and spots were made visible by spray- 
ing with 2',7'-die.hlorofluores('.ein and viewing under 
ultraviolet light. After  scraping off the spots, the 
adsorbed hydroxy  esters were eluted with ether and 
the resultant solutions were concentrated. These hy- 



326 THE JOURNAL OF THE AMERICAN OIL CHEMISTS' SOCIETY VOL. 37 

droxy esters were then examined by GLC on the poly- 
ester column. Both hydroxy components f rom each 
oil gave peaks identical with those f rom dimorpheco- 
late, and  ul t raviolet  spectra of the collected GLC 
eluents confirmed the mixed cis-trans t r iene s t ruc ture  
of the first peak consti tuent and the all-trans tr iene 
s t ruc ture  of the other. 

Each of the five oils, other than  Dimorphotheca, 
was thus shown to contain two dimorphecolic-type 
acids. Whether  these isomers were cis-trans, trans- 
trans, or positional analogues was still not known 
since the isomerization of conjugated trienes dur ing 
(II~C (12) would produce the same pa t t e rn  f rom all 
is()mers. 

Structural Considerations 

As mentioned earlier, al though the mixture  of re- 
duced linoleate hydrol)eroxides was separated into 
two fract ions by thin-layer chronmtography,  it was 
impossible to decide whether this was separat ion of 
cis-trans f rom trans-trans analogues or of 9-hydroxy 
f rom 13-hydro iy  isomers. Ttfin-layer chromatography  
of cis-trans and trans-trans dienoates showed a slight 
difference in R,. values of the two, but  a mix ture  was 
not separa ted  and gave only a more diffuse spot. The 
same result  was observed with cis-trans-trans and 
trans-trans-trans trienoates. The isomer having a cis- 
double bond had a slightly ifigher Re value than the 
other but  was not separated front the mixture.  I t  
seems therefore  that  thin-layer chronmtographic  sep- 
aration of the hy(]roxy-dienoic compounds is by  posi- 
tional ra ther  than by cis-trans isomerism. This is 
som(,what similar  to the th iH- layer  separat ion of 
!),10-epoxyoctadec-12-enoatc f rom 12,13-epoxyoctadec- 
9-enoate (7) and of 9-hydroxyoetadec-12-enoate f rom 
12-hydroxyoctadec-9-enoate (F igure  4). The deriva- 
tives having an oxygen-containing funct ional  group 
located between the ester group and the unsa tura ted  
center are more polar  than those having both ester 
group and double bond on the same side relative to 

I t . o l l ,  , 

t O . . . .  i ~ • . - -  

I 2 3 3 2 4 5 6 
FIG. 4. Treatment the same as in Figure 3. 1. Reduced line- 

leate hydroperoxides, 2. Artemi~ga, 3. Dimorphotheca, 4. 12-Ey- 
droxyoctadec-9-enoate, 5.9-hydroxyoctadec-12-enoate, 6. ~Iixture 
of 4 and 5. 

this group. The 9-hydroxy-10,12-dienoate ( I  or Ill) 
then is the more polar  isomer while the most logical 
choice of s t ructure  for  the isomer represented by the 
upper  spot is 13-hydroxy-9,]]-oetadecadienoate ( I l l  
or IV) .  

Hav ing  shown tha t  these oils p robably  contain both 
9-hydroxy and 13-hydroxy isomers, it was necessary 
to determine the configurations of the double bond 
systems. The individual  esters of the hydroxy  acids 
of Artemisia oil were separated and isolated by thin- 
l aye r  c h r o m a t o g r a p h y ,  and  t h e i r  i n f r a r e d  s p e c t r a  
were determined. Both showed strong absorption at 
]0.13 and 10.51/,. The ratio of the absorbance at 10.13 
to that  at 10.51/, was 1.08 and 1.20 for  the less polar  
and more polar constituents, respectively. This showed 
that  both isomers have a cis-trans or trans-cis dienc 
s t ructure  and are uncontaminated with trans-trans 
isomers (13). The isomer with an absorbance ratio of 
1.08 has apparen t ly  been isolated in a pure r  form than  
the s tandard  cis-trans diene of Chipaul t  and Hawkins  
(13), whose lowest absorbance ratio was 1.198. I t  may  
be however that  the presence of an adjacent  hydroxyl  
group causes a difference in this ratio. Thus both 
hydroxy  constituents of Artcmisia oil are different 
f rom the dimorphecolie acid f rom Dimorphotheca oil, 
the trans-trans diene s t ructure  of which was ,.onfirmed 
by the procedures described above. The adsorption 
characterist ics of the hydroxy  constituents of the fiw~ 
oils containing two of these components are identical. 
The apparen t  ident i ty  of the more polar  constituents 
with dimorphecolate (F igure  3) was shown to be false 
when a smaller sample of Dimorphothcca esters was 
ehromatographed alongside the esters of Artcmisia 
(F igure  4). The more polar  na ture  of the component  
f rom Dimorphotheca oil, due to the tra~s'-trans diene 
system, is apparent .  

Conclusions 

The constituents of six vegetable oils, which are 
responsible for  interference in the Durbetaki  method 
of epoxide determination,  are acids containing an 
afl,TS-unsaturated hydroxyl  structure.  Some confir- 
mat ion has been found that  the s t ruc ture  of the hy- 
droxy acid of Dimorphotheca oil is 9-hydroxy-trans- 
trans-lO,12-octadecadienoic acid. Two isomers of this 
acid, containing cis-trans diene unsaturat ion,  have 
been shown to occur in each of the other five oils 
studied and, al though determinations of the positions 
of the funct ional  groups  in these acids have not been 
carr ied out, it is considered that  they are 9-hydroxy- 
l0,12- and 13-hydroxy-9,11-oetadeeadienoie acids, re- 
spectively. The specific assignment of the cis and 
trans double bonds relative to the hydroxy  groups 
has not been made, but  if these acids are products  of 
the metabolism of linoleie acid, possibly secondary 
products  f rom lipoxidase oxidation, i t  is likely tha t  
they are 9-hydroxy-trans-10-cis-12-oetadeeadienoate 
( i I )  and 13-hydroxy-cis-9-trans-ll-octadeeadienoate 
( [ I I ) ,  respectively. 

I t  is suggested that ,  if  the proposed s t ructures  of 
these acids are confirmed and if t r ivial  names are 
necessary, the 9-hydroxy-trans-cis-dienoic acid ( I I )  
be called a-dimorphecolic acid, the dimorphecolic acid 
of Smith et al. ( I )  be called fl-dimorpheeolic acid, ana- 
logous to the nomenclature  of the elaeostearic and 
kamlolenic acids, and the 13-hydroxy-cis-trans-isomer 
( I I I )  be named ~-artemisie acid. 
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I t  is noteworthy that  these acids are consti tuents 
of the members  of three families: Composqtae (Di- 
morphotheca, Artemisia, Cosmos, and Helianthus), 
the Leguminosae (Calliandra), and the Zygophyllaceae 
(Balanites). This indicates that  the distr ibution of 
these acids in na ture  may  be widespread and tha t  they 
may  have some metabolic significance. 

The t remendous  potential  of the method of thin- 
layer  chromatography  is demonstra ted in this work 
since, without its aid, the detection and differentiation 
of two hydroxy  constituents in five of the oils could 
not readily have been accomplished. 

Our results confirm and ampl i fy  some of the find- 
ings of Smith et al. (4). I t  is considered that  the 
method of detection of this type  of acid by near  infra-  
red spectrophotometry,  as described in this paper ,  is 
more specific and more sensitive than the chemical 
methods outlined by them. However  the requi rement  
of expensive specialized equipment  may  make it less 
desirable to some laboratories. The complementary  
use of GI~C, thin-layer chromatography,  and ul t ra-  
violet and in f ra red  spect rophotometry  provided a 
means for  detecting and evaluat ing small amounts  of 
the hydroxy  substances which interfere in the deter- 
minat ion of epoxy acids. 

S u m m a r y  

The interference of (.ertain unsa tura ted  hydroxy  
acids in the Durbetaki  method of epoxide determina-  
tion has been demonstrated. The concentrations of 
these c<mstituet~ts were determi|wd c<meurrently with 
those of epoxy eoutp(me|~ts by measuremel~t of the 
near infrared spectra of samples before and after 
t rea tment  with anhy(lrous ethereal hydrogen chlo- 
ride. The individual hydroxy esters were selmrated 
and isolated from samples of mixed esters by thin- 
layer chromatography. GIJC of these esters resulted 
in their alterati(m to conjugated trie|n)atcs and gave 

proof  of their  conjugated diene hydroxyl  s t ructure.  
Thin-layer chromatographic  and in f ra red  studies veri- 
fied the trans-trans diene unsa tura t ion  of the acid 
f rom Dimorphotheca aurantiaca oil and showed tha t  
the other hydroxy  compounds examined have a cis- 
trans diene system. These data  suggest tha t  the seed 
oils of Artem4sia absinthium, Call4andra eriophylla, 
Balanites aegyptica, Cosmos bipin~atus, and Heli- 
anthus annuus contain 9-hydroxy-trans-lO-cis-12- and 
13-hydroxy-cis-9-trans-ll-oetadecadienoie acids. 
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Report of the Uniform Methods 

T 
Ho~ M I,;I,:TIN{I of the Uniform Methods Committee 

the, Amer ican  Oil Chemists Society was hehl 
~ a t  2 p.m., Apr i l  5, 1960, in the l-~aker llotel. 
The meeting was at tended by six nl(,mbers of the com- 
mittee. (S. E. Tierney had resigned.) E. W. Sallee, 
editor of Methods, was present  as a member e:,; officio. 
Guests present  were R. H. Dreyer,  Edward  I Iandschu- 
maker,  E. R. Hahn,  J .  C. Harr is ,  l{. A. Marmot ,  |~. D. 
Me|calf  e, and W. E. Link. 

The following mat ters  were discussed, alld the imli- 
cated decisions were made: 
1. Fat Analysis Committee, V. C. Mehlenbacher, chairman 

a) Hydroxyl  Value. Tentative Method Cd 134;0. T h i s  new 
m e t h o d  w a s  p r o p o s e d  fo r  a d o p t i o n  qs  t ea /a t iw~ .  W i t h  
some m i n o r  r e v i s i o n s  a n d  w i t h  the  d a t a  oat  i t s  p r e c i s i o n  
to be  c a l c u l a t e d  a n d  g i v e n  f o r  each of  t h e  p r o d u c t s  s t u d i e d  
in  the  c o l l a b o r a t i v e  work ,  the  m e t h o d  is  r e c o m m e n d e d  fo r  
a d o p t i o n  a s  t e n t a t i v e .  

b )  Soap in Oil. Tentative Method Cc 15-60. T h i s  new m e t h o d  
was  p r o p o s e d  f o r  a d o p t i o n  as  t e n t a t i v e .  I t  w a s  d e v e l o p e d  
a n d  c h e c k e d  b y  a s u b c o n m l i t t e e  u n d e r  i t s  c h M r m a n ,  P .  W.  
M o r g a n .  P r e c i s i o n  d a t a  h a v e  been  o b t a i n e d .  I t  i s  recom-  
m e n d e d  f o r  a d o p t i o n  a s  t e n t a t i v e .  

Committee, 1959-60 
c) Nottvolatiles (Solids) .  7'curative Method K a  I4-60. T h i s  

m~w m e t h o d  was  p ropose ( l  fo r  a d o p t i o n  as  t e n t a t i v e .  I t  i s  
fo r  the  d e | r e ' r u i n a t i o n  of  n o n v o l a t i l e s  ( s o l i d s )  in  s o l u t i o n s  
of  n a t u r a l  : tml  s y n t h e t i c  d r y i n g  o i l s  h~ o r g a M c  s o l v e n t s .  
It. was  d e v e l o p e d  b y  the  d r y i n g  o i l s  s u b c o m m i t t e e ,  K.  E.  
l lo l t ,  e l m i r m a n .  P r e c i s i o n  d a t a  haw'~ been  o b t a i n e d .  T h i s  
m e t h o d  is r e c o m m e n d e d  fo r  a d o p t i o n  as  t e n t a t i v e .  

d)  Co~tsia'tancy-J'cnctralion Method. Tentative Method Cc 
.16-60. T h i s  new  m e t h o d  was  p r o p o s e d  fo r  a d o p t i o n  as  
t e n t a t i v e .  The  p roce (h l r e  is  an  a d a p t a t i o n  of  one of  the  
A.S .T .M.  m e t h o d s ,  m a d e  by  the  c o n s i s t e n c y  s u b c o m m i t -  
tee, N. W. Zie ls ,  c h a i r m a n .  W i t h  the  p r e c i s i o n  to be calcu-  
l a t e d  ns  coef f ic ien ts  of  v a r i a t i o n ,  the  m e t h o d  is  recom- 
m e n d e d  f o r  a d o p t i o n  as  t e n t a t i v e .  

e) Solid Fat Index. Tentative Method Cd t0-57. It; w a s  
p r o p o s e d  t h a t  N o t e  5 be  r e v i s e d  to  r e a d  as  f o l l o w s :  

" N o t e  5 - - T h e  l i q u i d  t h e r n m l  e x p a n s i o n  i s  b a s i c  f o r  cal-  
c u l a t i n g  t he  s o l i d  f a t  i n d e x .  I t  m u s t  t h e r e f o r e  b e  accu-  
r a t e .  R e p e a t e d  a n a l y s e s  h a v e  s h o w n  v a l u e s  of  0.83 to  
0.85 m l . / k g ,  to be  n o r m a l  f o r  c o t t o n s e e d  oil,  s o y b e a n  oil,  
l'~rd, a n d  t a l l ow ,  l , a u r i c  a.cid oi ls ,  such  as  coconu t ,  h a v e  
v a l u e s  of  0.85 to  0.87 m l . / k g .  I f  d e t e r m i n e d  v a l u e s  a r e  
a b n o r m a l ,  the  a n a l y s e s  shou ld  be  r e p e a t e d .  S t a n d a r d  t he r -  
mM e x p a n s i o n s  m a y  be  a p p l i e d  i n  r o u t i n e  d e t e r m i n a t i o n s  
whe re  r e s u l t s  a r e  u s e d  w i t h i n  a n  o r g a n i z a t i o n ,  p r o v i d e d  
t h e y  a r e  checked  p e r i o d i c a l l y  b y  a c t u a l  m e a s u r e m e n t . "  


