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T A B L E  II 

Compar i to~  o f  che Qulmtil). of ,M inor  C o n l l i | u e n e  (TOm 
Mixed Conimcrr oleh: Acid ~ Mixed Beef "l'aU~,w (%) 

Total. minor Effective minor constl tuen~ 
constituents EA EN MA MN 

Total elect,dye 
minor constituents 

Mixed c orrtmercia.I 
oleic al,id 1.18 0.27 0,12 0.O4 0.02 

Mixed beef 1:Idlow 1.09 O. 10 0.07 0.02 0.02 
0.4-5 
O.21 

Orig~n of the Minor Constituents 
in  C o m m e r c i a l  Oleic Acid 

SI.m:.Qr m i n o r  c o n s t , t u e n : s  wit i~ s!milar chemica l  fur :cdonal  
gm:ip's and s imilar  e f fec ts  on  the co lo r  stabi'.2t~ of  put : f led  
oleic a r i d  duL'-ing hear ing  were t o u n d  in b o t h  co,nn'~erc:.iJ 
~lleic acid (2) and m fart~ acids p roduced  f rom t~eef tal low 
in the  laborarn.,~' (Tab le  I and  Fig, 2-5). S:nce :t,c faery 
acids were  prepared  fnm~ bee f  tat'low in lhc  laborai ,>rv 
u n d e r  at: iner t  a t r rmsphere  a t  t e m p e r a t u r e s  no  higher  than 
1DO C, It iS r e ~ o n a h ' . e  re a.istlme tha t  a po r t : on  o f  the 
m i n o r  cunsr~tuenrs  irt the  eomnic."cial o:eic acal  wx,; or:g 
in~.lly | l r esen t  in the  raw .material, bee t  rallow. 

" r h r  c~'npans<.m of  the  a m o u n t  of  the  re{nor cons | i re:  
en ts  i sn la ted  fr~Jm the MCO..% and the .MaT is s h o ~ n  in 
"l'ablc [[. l ' h e r e  v..a~ a tt,ta', o f  1.18% r e ' n o r  cons t i t u t e : i s  ,17. 
the  MCOA, and  only 1.O9% in 0 ,e  MBT. F ' a r r h e m h > r t ' , i h e  
to ta i  a m u u n r  <if the  m i n o r  cun.~t i tuents  ~.ttich r e l l co t  
tt:e d a r k e n i n g  of  ,s acid du r ing  he, t in~,  wa~ 0 .45% m 
t h e  M(;()A and  only  0.2 1% in the  MBT. This  i nd ica t ed  :ha t  
d ie  r:li,~or con~r i lucn : s  in the  MCOA v.cie nn t  en t i re ly  
p.n_'~en: 'r' t he  raw mater ia l ,  the M w r .  The.,,. might  be p a r d y  
p r o d u c e d  due. n g the  man u fact,, r ing pr{,ces~. 

.4, C K N (J u l.t~ I ) ( ." ,%11-, N" rS 

Th i l  i ;u , l y  ~iif, $~:pportr t,y a fe~ei..vh fc;'ox++~+.hip horn the I ra: iv 
Acid Prt)duccr'l' COIJ~l-'; ~.nd a re le i r t 'h  grant fT(l:il TJ~,r [:il$:r 
Hr Rr t :enier,  a Dwls:on of" rJ:c t'i~ir.ed Stat~ Dcpar,- 
; i l f n [  Of A~'T:CUI:urr T11:t +,had',' ~ l . t  per.tolled al ~arl el e NJAF:S 
Pro,eel rln. 10503. I.upp,wtt'd by .'he Nr .~r.~.ev Agrk'ul:ur~d 
Expr,~.ml,rlt S~.l:]{~n. We ackaov.lr t:'lr t l 'prorl  ll%l erlc,,ur.i;e. 
mcn'~ of A.It. l)or~r. 
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Qualitative and Quantitative Comparison of Minor 

in Different Commercial Oleic Acids 1 

Constituents 

S H E R M A N  S. L IN  ~', Y U K I N O B U  M U R A S E  ~, D A V I D  B.$. MIN'- ,  O L I V E R  A.L.  HSIEH 
and STEPHEN S. CHANG,  Department of Food Science, Cook College, Rutgers, 
The State University of New Jersey, New Brunswick, NJ 08903 

A B S T R A C T  

1"he minn i  conslir.. ' r  I'rom i high (llJiil:l)" eorll,--~,eft-ial o l e l r / H d  
(.r ".~'r i'~);itr162 l~d  f r lc t iona. 'ed b~*' ; iqui~ ,~ol'Jnll"i chrci:*,lltOl~ 
rlip,hy. They wt-rr chr162 cb.aracterized llnd [helr efh.'c,,~ on ,he 
color  s ia l i i l i l y  , f  oleir iicld dur inl t  hearing were determined.  "l~.e 
r~ti:i:~ ,were compared q u l [ i l i i i v e l y  =.rid qu lnd~ l l d~dy  wi,h tho~" 
f rom .1 i11L~;illlc el r com:',,r e l l ' i |  ac id l  ( ,MCt)A) :,.,iml;flicrur~d 
hy lO cornp~l'iie~,. It wr foLnd l h l l ,  7ua l i l i l i ve ;y ,  SCOA and ,%IC(/A 
eon i i i neJ  The ~lmr type o. r minor  c~milbrucni_~, t lowever,  quanl i ' . i -  
t ivr rhe .M(,OA contained 1.18% <~' mr, nor i;llTif,~;Iticnl~, wherri,~ 

I P.ap=.'r o f  Lhr Jo~rn~  Scril,~. New .rcr~ey Agr icul tural  Expcr l-  
rw.'nt Siar C(x)k Co2egc. Rurgcr~. "[he State t'ni~a-t.~ity o f  New 
Jcr~y ,  New Bruniwi l ,k .  N.I 08903.  

Pre~eni a,t,Jre~: Ander,~m Clay :on  Ylx~t'L PO I lnx 6.1 Rick',r~ 
r~m. FX 7 Sll,~J. 

i P.~e.f,.~fll addre~.,~. A_~,ahi I)r Kog3'o Co., Ltd., 7-3, I I]g'+!lio~.'J, 
Afakawi-kLI ,  Tokyo ,  JapJn. 

4pTI2%l.rll ;ddre.~: llr 0[" FooJ ~ti,L'rl,,.'r And N'ulri l:O~, 
Ohio .~,=(+ Univcr+hy, Colamim<. ( ) i f  +3210. 

the .qt;OA enrt,mine,! on ly  O.g [ % ~)[ minor constituent,.. The a:nmJ ar 
t it t'ffCCllvr ~,hlOr r which h id  ae ldver .~  elfr162 o,'1 ihe 
r ~,i'r,ilii~. o f  o',l,ic acid durin.r he " t i n l  wa.i O.O9%..++it ,~'.COA i~; 
i'~.-~ ~':%, .+'or ,M(](J#.. 

I N T R O D U C T I O N  

~,%r r(:[~orh.'d ;n ~nlr prev:,~tJ~, |~,J.pc,,"~ ( ] . 3 )  lt~a: r;~,m~llerU:J] 
tl'.elL r C,-;tli':i:r'i'~ Tl': l r: .[ ", : { on~,~[u.c':"liS ~!1:r ,.'Dr1 }1c i~.o!.l[t'd 
bv :l s i l ic ic  a r i d  c,~l:J:l~n mt -zhod.  [ t i c  l":1:n~,r ~(,r~,4htJcn('. 
ha+r bcen f, act i ,m'~tcd by grad ien t  elut:<m l i qu :d  r ,d , lm:;  
C]'lDHrl;llt~,~raph+, and t~'lC f r a c t i o n s  char , l c tc r l z t ' d .  I, + was 
f~nJr:d That ' ike mir;,~r c o n s t i t u c n P ;  had arl ,ld~.eTf, t. l.'.~.'k't ()rt 
:her c o l u r  s : . lb : : i t v  ,+t o le ic  ac id  W h r n  ~=c;dcd :,, p ; , r : i i r d  
<Q~:r -'=c:d in lr, lcC .iTl~U~uFitx> th t ' v  ctJt l l t l  iiGt'rel,~e tilt" t | : i rkt-R- 
7nl~ e l  i f ' i t  o ]c i r  ,acid dt i r i r l  7 h c l i l n ~ .  

" ih[~ p i p e r  ~ 'p, ) : l% :hc  t l t ; ; l l ih l l lVt"  and t ] lL l l r i l l t l l~%(* 7=-1171 - 
r+tTl+O1? bel l lee1? '~t" I1]l[]O." C~H'SIitt lC~t$ i~ t i la l i 'd  / r ,mt  a 
s ing le COIT]ITi('I(IIJI oi r162 ?.r Of" t}le '.~.~}i1"~.: q l l . l i l l% l i nd  
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COM PA RISON C) l :  Ct)M P.I ER('I AI. t) I.I 5 IC A[: I D 

those isoL:tred :'rort~ a mix ture  of  cort~:~t'rcial <licit acids of  
various qu,Citics. 

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

Materials Used 

A commcrc i :d  oleic acid I S C O A ) m a n u f a c t u r e d  f rom fancy 
t~:cf tal iow by a r tpanv was used. The t~:cic acid ;','xs tht  
best grade ot  commetr  oleic acids p r~duccd  by :hat  
company .  

Isolat ion and Fract ionatLon of  Minor Cons t i tuem~ 
f r o m  SCOA 

"['ht" ptOCelJLlr~.Y~, f o r  rhc lqtt!a~ion and fr.~.ctior~atn~m ~,f mino r  
cons t i t uen t s  f rom SCOA were. the same as those" tls(.'.'J ptt'- 
vioush" (2,3). 

Anmly t ical Methods 

A n s  rneth~M~ for  iod ine  v', 'ut ' , acid v.fl,:t '. ~api=nifica 
~itm value, hv(ir~ixvi v.due, carhonvl  value, ntolcr 
~t:ight.  r anal.vsts, infrared spect ra  and ,'ol,~r stabll- 
i'cv wt.re thc garlic a~ those u ~ d  [wev~ously (2 ,3~ 

Effects of Fractions on the Color Stab i l i t y  
of Purified O(eic Acid (POA) 

The co'.or s tabd : tv  was dt.rermi:~r :recording ~, tlzc merht ,d  
,)f l.in t'r al. (1). A stJbfrac:ic~n ,>f ;nin<)r c~,r]stitucnts was 
arbitrarih.  !eg,~!'ded as an efft 'ct:~e s,n!>fracti,~r~ w~'~en it 
catJ~:d an intrr162 i:t tt~lor in tensi ty  ~,| 20 units / t ) . l"3 ~f 
added su!ffra~'t[on ~f m i n o r  cor : s t i tuents  nrtto p:~:ified L"~eIC 
.tcid (POA)  'A'hcn me.'~s'drcd ~pecrrt>ph~,t~rl:c:r~cally at 44(1 
m~ .:fwr itcating at 2(K~ ( : - : a d c r  anr for ] h :  

RESULTS A N D  DISCUSSION 

Charac te r iza t ion  o f  M ino r  Ccmstituent~ 

T!w  r,nin(,r const i t t :en:s  Jn zbc SCO, \  wt-re :s~.latr and fr.:c- 
tiO~.lt,2~ I'1lO 53 Ml!~t'rat'lton'3 h v ~ter,,~,su. g:ad.cnt thrtlrrt).- 
tography  in e x a c ' h  tht. saiv,r n | anne r  .'.s dcscrit~:d p r e y : o t i s -  

TABL.E I 

I-;ffealvencm ~ Causdmg Dmkenting of POA dttting lie:ring 
by Fraczium, of Mint.~t Constlru-t"ttts from SCt)A 

h' fo r  ~ mixed  commerci .d  oleic acid (2,3). -t'hesr m i n o r  
cons:irt~enzs could C:CdSC d.trkcning ot  pur i f ied olcic acid 
dur ing heat ing,  in thc  saa:c man n e r  as the ntit~or cons : i tu -  
ents  of  MCOA ( 'Table I). 

Func t iona l  group ana: .v~s of  [he selected s , nb f r ac t .ms  of  
the nlillOr c()nsrntuenLs t~dat t 'd  and frac: : ( ,nated frtm~ t!~e 
SCOA ('I 'ables 11 and Ill) s h o w ed  tha t  they art" s:m2',,~r in 
cht.mjcal natttr,2 [o the  r1~inot ct~rls'::tut.'n~s isolated fr,~m the 
MCt') A. 

"I'A BI.E tll 

Elenw.ncal  C o m p o . a t i o n  o f  the  Anal) 'zx'd Frac t ions  oF S C O A  

Composition (%) 

Fraction C 1-1 O 

Y-A-l-1 77.55 12.27 9.18 
"/-A~l-4 65.71 9,72 24.57 
Y-A-l-5 66.12 9.77 24.11 
u 62.09 9.08 28.84- 

Quant i ta t i ve  Compar isons  

S( 'OA wh ich  is a ct)ntnterc:al <dc:c ac . l  ~f tnt" [: igllc',t q :J ,d  
icy con ta im 'd  0.81% ~f I l l !nor  cr~rlSZit:Jt';t[~;. ( )n ti'lt" o t h t f  
hand ,  :he ,',~COA which is a rl;:Xtt:rr of  o[('ic acid of  t'ario,,JS 
q'Jali:!cs conzaint 'd  l.l,g":.. Tat" alllOU'.lt II. r f l l l f l~ l r  C C l l I g l i l [ U  - 

e. ts  ~hicl  ~, could catnsr d.~.rkcnir~,:~ o f  p~Jnnfit-d ,dr ic  acid 
d,:rir~ L, hea t ing  was or:Iv o.(19"'., t c, r SCOA, l ' ; ' t  0.45% for  
MCOA. l 'h ; s  Jnd:c,',tcs t ~ :  t!lc" ct~;llrt:t:rr oltnt :cuds 
mantnf.tt:tnrcd b ;  tJifft-n'rn: ~'<m~pan:r with d ; f f c r ea t  
m c t h o d s  r~av cr~ntam a~:l(,r cr~nstitucnt~ o l  ~:milar ~'hcm- 
ica; nature.  Ih~wever. d:fferr gr.~Cc~ ,rt com'~erc :a l  ~,lekc 
acid ii~arTtJf~ZcTtnfc'd b) d i f fe ren t  t '~rrwan:cs r11d~' conta in  
ditft 'n'cnt a m o u n t s  ,ff n~::t~,r constnt t :cnts .  
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Photometric index 

Concentration rcadlng 
Fractions added (%) 44-0 mtz 550 rap. 

Y-A- 1 - 1 O.O75 34 6,0 
u O.075 45 7 ,O 
u 0.075 48 7.5 
Y-A-l-6 0.075 70 11 .O 
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"[ABI.E 11 

(~tradcleri:,lt ion t~ dte Subh'aclions of  Minor (:lm~ituers[s uf SCOA 

Molecular Molecular -COOH -COOR 
Fraction formula weight ~ 

NO. of 
�9 oxygen atoms 

-OH -C~-O -C=C- unaccounted 
~ M ~ c u l e  M o ~  for 

Y-A-l-1 C~H340~ 283 0.98 0.O5 
Y-A-14 ClsH340 s 351 0.95 0.51 
Y-A-l-5 C2sll~aO~ 457 1.O6 0.75 
u C 3 4 1 - I 6 0 0  t i 655 2.18 2.30 

O.16 1.18 -- 0 
0.49 O.92 0.31 1.28 
1.20 1.45 0.28 1,90 
1.01 -- -- 1.03 
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