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�9 F a t s  a n d  O i l s  
T H E  I-IYDROCARBONS CONTAINED IN THE. UNSAPONIleIABLE PI~AC'- 
TION O1~ ~ SOME VEGETABLE OILS. P. Capella et al. ( F a t s  and Oils 
Exp.  Sta., Milan, I t a l y ) .  Riv. Ital. Sostanze Grasse 40, 603-6 
( ]963) .  Vapor  phase chromatography  of the unsaponifiabie 
f ract ion of several vegetable oils has revealed the presence of  
30 to 45 hydrocarbons,  plus 6 to 8 unidentified components.  
The unsaponifiables f rom linseed oil, for  example, contains tile 
complete normal  paraffinie series f rom C~oH._,_o to C~HTz, with 
C..,IL,)  i n  the largest  propor t ion  ( 8 - 1 0 % ) ,  plus 11 hydrocarbons  
of tim iso R--CH(CHa),_, a n d / o r  anteiso series R--CIt(CHA) 
(C~It~), add 6-7 hydrocarboos  of  an unidentified series, prob- 
ably olefins. It. was not possible to dis t inguish between the iso 
and an:else series, their retention times having been shown 
to be m~arly i(hmtic:,]. I t  was observed tha t  the hydrocarboB 
t(on,positi(in is nm('h less characterist ics of the individual oils 
tha t  their emltent in lerpenic alcohols. Also, fewer hydrec:tr 
b(,ns (29) were fontal in the euly f ru i t  oil examined (olive oil) 
lhan in seed oils (36 45). 

]S()TIII':R.MAI, GX,'4 (~IIIII)MATIRIh;APH1C ANALYSIS i~P BU'I'I'Ft~ DAq~IJy 
A(:nIS. A. I):lglwt|a and A. 3afor te  (Univ. of Milan, It:fly). 
Riv. lhtl .  Sosta,tzc (;rassc 40, 597-602 (1963). Isothermal gas 
chronlat(Jgr:,l~hy can be applied to the analysis of but ter  fa t ty  
aei(ls without re~'(mrse to two ehrematograms  at different; tem- 
I)er:~tures. The re:liB oil je t : ion  to isothernml ehromatography  
in lilt' c:ls,' . f  but ter  has been tim: some of the peaks are se 
Illll'l'O'~l :IS ~(~ olNke the caleulaJ:ioll of such peak ltreas very inae- 
earn%'. Ihm'ever,  since peak widths are found to be propor- 
ti(mal to disiances from Ihe origin (i.e., retention times) for  
all blllhq, f a t ty  acids, it becoines possible to calculate peak 
:troas by nltraBs of knowlt r(.t(mtion times, r ' l tber titan by the 
more difficult to measure peak widths. 

(~t~N'I'IClI/I!TI().N TO T]l15 ]r ()p I,AED ADULTERATION, (]. 
.la~dni ct aL (l<~lts and (His Exp. St:,., Milan, I t a l y ) .  Riv. Ilal.  
So• Grassc 40, 584-7 (1963). The presence of tallow 
adul lera t ion in lard is rather difficult to recognize with certainty 
by elmmmlotzr:~pbic means becm~se of tbc similari ty and 
natura l  varinbili ty of the fa t ty  acids of tile two materials .  The 
authors  cx:mth.~d the possibilily of ident i fy ing tallow adultera- 
t ion by ()bservation of the dilatmnetric curves and the BLhmer 
index as well as f a t t y  ",cid cmnposition. I t  is claimed that ,  
when all three methods qre use(l, a minimum adul terat ion of 
I q% l;lllow in lard CaB t)e detected. 

I DENTI~'ICATION r ,')'b' E1,AIDINIC ACID 1N I*~AT'PY MATERIALS BY THIN 
LAYEI~ CIIP~()MAT(X}aAPI1Y. U. Pallott:t  and L. Mataresc  (Univ. 
of l /elegnn, I t a ly ) .  Riv. I taL Sostanze Grasse 40, 579-83 
(19(i3). The presence of elaidinie acid in a mixture  of f a t ty  
acid methyl esters can lie detected by thin layer ehromatogra-  
l)hy coBdueled on a thin I'~.yer of silica gel mixed with silver 
ni~l':t~e. Tht~ separat ion of  the elaidinic acid spo~ f rom all other 
C,~ acids, ns well as f rom acids with more or less than  18 C 
atoms, is very (:lear and the analysis  i tself  is simple and rapid. 
As little as 1% elaidinie acid can be measured by this technique. 

SOLUBILITY OP ~'ATS IN N-N-DIMETHYLPOtI,MAM:InEI AND ACE,TIC 
AN'[IYI)~II)E AS AN INDtgX /i'OP~ T H E  IDENTIPICATIO,N OP FATS.  G.  
Valentinis  ( l lyg .  Chem. Lab., Udine, I t a l y ) .  Ind. Aliment.  2, 
81-84 (1963). The eloud points  of solutions of different fa t s  
in N-N-dinmthyl formamide  and in aeetie anhydride have been 
determined. By using a s tandardized operat ing technique and 
oi l :solvent  ratio and provided tile free acidity of the oil is 
first neutralized with Cad, it is possible to use tbe cloud point  
de terminat ion  for  the qualitative identification of the fa t  sam- 
ple. 

TIIE DEODO~IZATION 0P E])IBLE 0ILS. A. ]~. Williams. Ind. Ali- 
ment.  2, 51-6 (1963). A review of current  oil deodorizing 
technology. 

T H E  BLEACII1NG OF EDIBLE OILS. I b i d . ,  69-74. A review of cur- 
recent oil bleaching technology. 
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D E T E R M I N A T I O N  OF THE ]~AT CONTENT OP MILK.  H .  E .  Randolph 
and I.  A. Gould. Ind.  Al iment .  2, 6&64 (19"63). The Alfa- 
Laval  method for  determining the f a t  content  of milk is de- 
scribed. The method is similar to the one by Babcock-Gerber, 
is of equal precision ( ~ 0 . 0 3 % )  and presents  some operat ing 
advantages,  such as the possibil i ty of running  a larger  number  
of  analyses per  day and the fac t  that  reading of the butyrome- 
ters can be delayed for  even several days. 

T H E  DIp~'E~F~NTIAL ~J~IEI~MAL A N A L Y S I S  OP COCOA BUT'UER. A 
Mathieu et al. Ind.  Al iment .  2, 57-9 (1963). Differential  ther- 
mal analysis was applied to samples of cocoa but te r  obtained 
by crushing as  well as by solvent extraction. A difference in 
the glyeeride make-up of these samples is demonstrated by the 
presence of a character is t ic  peak in the cooling curve of the 
extracted but te r  tha t  does not  appear  in the crushed sample. 
Opt imum results are obtained at a cooliBg rate  of 1.2C/rain. 
When the samldes are heated ra ther  than  cooled, no difference 
is found among the different cocoa but ter  samples. 

T H E  N~'ECT O~' C'OAIPOSITION o/o COCOA BU'lVI'E~ SUBSTITUTES ON 
THE CONSISTENCY OD CHOCOLA'J2E COATINGS. G. Jani~ek, J.  
Pokorn:~ and J.  Kubgtovh  ( Ins t .  Chem. Technol., P r ag u e ) .  J .  
Inst .  Chem. Teehnol. Prattue 6-1, 323 37 (1962). The proper- 
ties of chocolate coatings made with commercial cocoa but ter  
subst i tu tes  caBnot be easily predicted on the basis of the phys- 
ical propert ies  of the cocoa but te r  subst i tu tes  themselves since 
mixtures of cocoa but ter  and subst i tutes  present  different de- 
grees of softening,  depending on the type of subst i tu te  used. 
The iBtersolubility relationships between glycerides of cocoa 
but ter  and suhs t i to tcs  are generally so high that mix:tires with 
only 6% subst i tu te  have considerably reduced dilation an(I 
increased l)enetrati(m. I n  the ease of subst i tu tes  containing 
maiBly laurie and myris t ic  acids a pronouBced eutectic effect 
is already evident at  6% subst i tut ion,  dilation of the mix 
tare being lower :hall that  of both cenlponeBts, The complete 
melt ing point of cocoa but ter  is not greatly affected, bu t  the 
initial sof tening point  is lowered by 4 6C, consequently such 
nfixtures exhibit "t wider melt ing range than pure, cocoa butter.  
Subst i tu tes  composed pre(lominantly of (h,,-C,~ fa t ty  acids do 
not  sof ten coeou butter  to tile same extent  as tile laurie- 
myrist ic  type. 

SEPAI~ATION OE LIPIDS IN THE MANU~ACTURE, OP SVNTIIETIC SAU- 
SAGE CASINGS FIgOM HIDE PAaINGS. J .  Pokorn:r and I,. Ulriehovh 
( Ins t .  Chem. Techno., P r a gue ) .  J. Inst.  Chem. Technol. Prague 
6-1, 207-35 (1962). Lipids  consti tute an undesirable compo- 
nent  of sausage casings since they may reduce the s t rength  and 
hardness  of the finished product,  h i  the process of manufac tur -  
ing such synthetic casings f rom hide par ings,  most  of tile free 
lipids (petroleum ether soluble) are eliminated by saponifica- 
tion, while the lipids bound to the subs t ra te  (sohfl)le only af ter  
acid hydrolysis)  are not appreciably affected. 

EFVECT OF PROTEIDIC S U B S T A N C E S  ] ~ 0 M  HIDE PARINGS ON THE 
OXIDATION OF PATTY ACIDS AND THEIR D]gRIVATIVES, I .  J .  P o -  
k o r n f ,  G. JaniLek and L. Ulrichovg ( Ins t .  Chem. Technol., 
P r a gue ) .  J. Inst .  Chem. Teehnol. Prague 5 - 1 ,  185-93 (1962). 
The presence of proteidic substances  is known to have a retard- 
ing effect on the oxidation of unsa tura ted  f a t t y  acids, a fact  
which is of impor tance  in the manufac tu re  of edible sausage 
casings. Oxidative processes in this case are of two kinds:  one, 
leading to hydroperoxides and other peroxides as well as poly- 
mers, all such compounds being completely or almost completely 
insoluble in common solvents. Another  reaction consists in the 
fo rmat ion  of chemical bonds between oxidized fa t ty  acids and 
the proteidic substra te .  The products  of this type of reaction 
are extractable with l ight petroleum frac t ions  a f te r  acid hy- 
drolysis and consist  mostly of highly unsa tu ra ted  f a t t y  acids. 
I n  comparison to native lipids, added lipids uni formly dis- 
tI:ibated through the proteidic mater ia l  are found  to be less 
protected aga ins t  oxidation, 

EVVECT o v  PI~OTEIDI0 S U B S T A N C E S  ~'tr HIDE PARINGS ON THE 
OXIDATION DE FATTY ACIDS A N D  THEIR DERIVATIVES, I I .  I b i d . ,  
195-205. The autoxidat ion reaction of f a t t y  acids finely dis- 
t r ibuted in a proteidic subs : ra te  proceeds at  a rate  proport ional  
to their degree of  oxidation. The acidity of  the medium does 
not affect react ion rate bu t  more  petroleum soluble products 
combined with the subs : ra te  are formed in acid than in alkaline 
medium. Acid conditions also favor  the fo rmat ion  of highly 
polar substances,  insoluble in l ight petroleum fract ions.  

ElaI~EOT OF ~'AW PARTICLES 0 N  THE ]~EOI~ANICAL STRENGTH OP 
SYN-THETI~ SAUSKGE (~ASINGS. L .  U l r i c h o v s  a n d  J .  P o k o r n #  
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What every margarine manufacturer 
should know about 
Roche Carotenes 
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You get uniform color and any shade you want. . ,  batch after batch 

Why ? 
Because of Roche Beta Carotene 

and the new, approved, pure, food 
color-Roche Apo Carotenal. 

Roche Beta Carotene, alone or in 
combination with Apo Carotenal, pro- 
vides an extended color range forcol-  
oring margarine, making it possible 
for you to select the exact shade you 
want. What 's  more, both Beta Car- 

otene and Apo Carotenal have provi- 
tamin A activity that you can include 
as part  of the required vitamin A 
level for margarine. 

To make fortification and coloring 
even easier, Roche offers Apo Caro- 
renal, Beta Carotene and vitamin A 
in convenient batch size cans. We will 
blend them in any combination to 
meet your exact specifications. I f  you 

require vitamin D, we will include 
that, too. 

For  all the details about Roche Car- 
otenes and how they can improve the 
color of your margarine,  call your 
Roche Representative. Or call or write 
Industry Manager, Fine Chemicals 
Division, Hoffmann-La Roche Inc., 
Nutley 10, N. J. In Canada: Hoffmann- 
LaRoche Ltd., Montreal 9, P. Q. 

Carotenes 
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ABSTRACTS: F A T S  AND OILS 

( I n s t .  Chem. Technol. ,  P r a g u e ) .  J .  Ins t .  Chem. Technol.  Prague  
6-1,  237-42 (1962) .  The  f a t  par t ic les  con ta ined  in syn the t i c  
s :msage  cas ings  p r epa red  f r o m  hide  p a r i n g s  vary in size be- 
tween I and  150 ~, the  smal le r  par t ic les  be ing  nea r ly  spher ica l  
and  the  la rger  ones more  no t iceab ly  e longated ,  as microscopi-  
ca | ly  observed.  I t  is concluded t ha t  the  mechanica l  strength 
of the. ca s ivgs  is no t  d imin i shed  by  the  presence  of these  f a t  
lmrticles,  s ince the  local f a t  concen t ra t ion  near  the  zones of 
mechan ica l  f a i l u re  is no t  d i f fe rent  f r o m  the overall  f a t  concen- 
t r a t i o n  ( abou t  0 . 8 % ) .  

T I l E  EFFECT OP REFINING ON THE CONSISTE,NCY 0,F HA:gDENEn 
(!O(~ONUT OII, J .  Pokorn:~ and  G. Jan iSek  ( l n s t .  Chem. Technol. ,  
P r a g u e ) .  J.  Ins t .  Chem. Teehnol.  Pragne  6-1,  313-22 (1962) .  
The  degree of ref ining accompl i shed  on low qual i ty  coconut  oil 
p r i e r  to i ts  h a r d e n i n g  does not  affect  the  t e m p e r a t u r e  r ange  
over which the  h a r d e n e d  oil so f t ens  and  melts .  Deodor iza t ion ,  
however,  h a s  been f e u n d  to nqr row the me l t i ng  r:lnge sig- 
u i l ieant |y .  The  h:trdcDed eocmmt  el |  ma tches  rn 'nly good cocoa 
Imt ter  sabs t i tu t ( . s  in s h a r p n e s s  of  inci t ing,  bu t  is only accept  
aide wtnm r(,sisi;~nce to t e m p e r a t u r e s  mJ h ighe r  tit;ill 20(! is 
required.  

TIIF, IO.DOMEq'SlI' I)ETERMINAq'ION OF t'Ea()XII)E VAI,IE. 1N COS 
MWI'IC CI~I,:AMS, IV. J .  Pokernr  1. Idilipek aml G. Jani(:ek ( In s t .  
( 'ht'ul. Techmd. ,  l ' r :~gue).  ,l. l~lsh Ch~m. Trch~lol. l 'rag'uc 6-1,  
2 9 1  7 (1962) .  A modified iedumet r ic  n l ( lhod to," the dutermimt 
l ion of pcroxid,, vt,hm i,, cosmetic  el 'cauls conhd]lit~g reduc ing  
or oxi(lizing subsla.nees t ha t  in te r fe re  with the eonnnon method  
of  ana lys i s  is descr ibed.  The method  involw!s extr; tet ion of the 
re(hieing er oxid iz ing  subs t ances  wilh ehh , ' o fo rn t  :trot (lihtte 
acet ic  acid soht l ion Iwforc the  imiomelr ic  titvt~tion. 

SI<:I'AIC~TION el" I~'ATTY A(![I)S I*'I<OM TIIE[Ir AQI;I~:()I;S NITSPENSIONS. 
A. 10u(dlsovfi and .I. Z:tlud ( Ins l .  ( 'henl. Teehilol., l ' r ; t gue ) .  J ,  
[ l iS t .  (/]t(!lll, Tr [+?'d, ff?l(: 6-1,  25 l  63 (1962) .  ~"~(!Vt!l'tll pl 'O 
el 'dares  for  Sel);!r';iting s:d:urated and unsat l t r : t led f a t t y  ae, ids 
a re  descr ibed.  The  cen t r i f t t g ing  of f a t t y  :w3(ls f rom aqtteous 
s u s l ) e l l s i o l i s  ill SOhltiOllS o[" Nil l 'fllc(l ;1 (st igiY it ~.~(~lti s It;iS t)O(~B 
s tud ied  exper imen ia l ly  ;rod is d i scussed  in some dctM1. 

I~IQUll)  ])IIASE EQITII,IRIr O1,' SOME METI[ANOI~IC S ~ S T E M S .  ~:l. 
P:Izlur (hlst. Chem. Teclmol., Prague). J. Imp& Chem. TcchuoL 
l'ra#uc 6-I, 361-7] (1962). The liquid phase equilibria of the 
th ree  s y s t e m s :  met lmnol-ol ive  oil eleie+ ;wAd (20C) ,  nlethanol-  
t r io le in- tocopherol  ace ta te  (25C) "rod m(!t]ulnol-triolein-tocoph+ 
erel (25C) have, becD de te rmined  and  empir ic :d  e ( lua t io . s  de- 
rived, cor re la t ing  the  composi t ion  of  coDjugated i)h:~se.m These  
eqmH;ions ure :Jpp]icable to teclmical eah+aflations ef ext rac t ion  
proeesses  on the  sy s t em s  mentiol ,ed.  The  resu l t s  on the  two sys- 
l e s s  i l . ; lud ing  triohM~ :are gener :d[y valid,  while the  values for  
the  th i rd  sys t em are  v,J.lJd only f e r  the  pa.r t icular  condi t ions  
observed du r ing  the exper iments .  

STU])IES ON TI lE  QUALITY ON ~'~IGERIAN PAI~/~ KEgNEILS. D .  ~ .  
Coursey ([!'ederal In s t .  Ind .  Res.,  P M B  1023, I k e j a  Ai rpor t ,  
N i g e r i a ) ,  E. A. S i m m o n s  a n d  (Miss )  A. Sherida.n. J .  W e s t  
A f r i c a n  S c i . . d s s o c .  8 ( 1 ) ,  18-28 (1963) .  The  qual i ty  of  Ni 
go r i an  pahn  kernels ,  in  t e rms  of f ree  f a t t y  acid content ,  has 
been investig:d:ed a t  wn' ious s t ages  be tween  producti0D and  ar- 
r ival  in consumer  countr ies .  I t  h a s  been  es tab l i shed  thq.t sub- 
s t an t i . d  de te r io ra t ion  of qua l i ty  occurs  du r i ng  s torage .  Lipoly t ic  
m i c r o - o r g a n i s m s  have  been  f o u n d  to occur on pa l m  kernels ,  and 
are  p robab ly  a t  leas t  pa r t i a l l y  respons ib le  for  the  de ter iora t ion .  

] ) IETI1ER ANAL(XJUES (~ '  L E C i T H I N S .  S Y N T H E S I S  Ot0 DI -O-OCTA-  
DECYL-~-ct-GLYCERYL+I'I[OSFHORYLCHOLINEk ~ .  Z. S t anacev  and 
E. ]~aer (Subdep t .  of  S yn t he t i c  Chem. in Re la t ion  to Medical  
Res., B a n t i n g  and  Bes t  Dept .  of  Medical  Res., Univ .  of  Toronto,  
Toronto ,  C a n a d a ) .  J.  Biol. Chem. 239, 410-13 (1964) .  The  first 
syn the s i s  of  a die ther  ana logue  of  a lec i th in  is  described. The I~- 
a- ( dioctadecy]  ) lec i thin (dL 0-oc tadeeyl -L-a-g lycery lphosphory l -  
chol ine)  was  ob ta ined  by  p h o s p h o r y l a t l o ~  of  D-a,fl-di-O-oeta~ 
decyl glycerol  with monophenylphos l )hory l  dichloride and  pyri-  
dine, ester if ieat ion of the  r e s u l t i n g  d i -0-oc tadecyl  L-a-glyeeryl  
( p h e n y l ) p h o s p h o r y l  chlor ide wi th  choline iodide,  convers ion of 
d i+0-oetadeeyl  L - a g l y c e r y l ( p h e n y l ) p h o s p h o r y l  choline iodide 
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in to  the  co r respond ing  carbonate ,  and removal  of the phenyl  
group  by ca ta ly t i c  hydrogeno lys i s  with p l a t i n u m  cata lys t .  

AN&LYSIS OP ALCOHOLS, HYDROXY ES~ERS~ GLYCE~II)]~S~ AND 
GLYGEI~YL ETHEES AS NITEATES RY THIN-LAYE~ C;HROMATC~EAPHY 
AND INVRAE~D SP~C'WO~E'rRY. D.  C. Malins ,  J.  C. Weke]l ,  and 
C. R. t toule  (Bureau of Commercial  F i sher ies  Technological  
Labora to ry ,  U.S.  Fish and Wild l i f e  Service,  Seatt le ,  Wash . ) .  
Anal .  Chem. 35, 658-61 (1964) .  A r ap id  m e t h o d  is presented 
for  the  ana lys i s  of  long-cha in  h y d r o x y  compounds  as  thei r  
n i t r a t e  der ivat ives .  Mi l l i g r am a m o u n t s  of  n i t r a t e s  were pre- 
pa r ed  in  t e s t  t ubes  f r o m  f a t t y  h y d r o x y  compounds  by  reac t ion  

wi th  acetyl  n i t r a t e .  The  crude reac t ion  m i x t u r e s  were then  
fractionated by  th in  layer  c h r o m a t o g r a p h y .  Because  of tlle 
un ique  c h r o m a t o g r a p h i c  and  spec t ra l  p rope r t i e s  of  n i t ra tes ,  
they  are  more  easi ly s e p a r a t e d  and  ana lyzed  t h a n  are the 
correspon( l ing alcohols. Mono- and  d in i t r a t e s  were sepa ra ted  
f rom other  classes of compounds  on t h in  layers  of  siiicic acid 
by chl t ion with n-hexanc .  Even  weakly pol 'u '  der ivat ives ,  such 
us es ters  and  :ddehydes,  did not inigr:~+te in th i s  sys tem.  

l)]M ET[IOXY]'ROI'A N E 1N1)IICD:D T]r el!+ PATS A N1) 
O11,8 IN PRA~YeARATION t>V MlCTIIYL FSTFR.S Fete GAS CHROMATO 
(IgAPIIlC ANALYSIS. 51. 1~. M.3Sell and  G. R. Wai ler  (Agr i -  
eul lur td  lqxperinLent Sta.,  Okhthoma S ta t e  Univ. ,  St i lhvaler ,  
()kb,.) .  Anal.  Chc'm. 36, 583 86 (1964) .  A simple,  convenient ,  
uud q t t tadi ta t ive  melh(M fox: the  p rcpa r :d ion  of niethyl  es ters  
of  f a t t y  "raids f rom f a t s  :l.nd oils which does n e t  require  
t r e a t m e n t  a t  elevat;ed t e m p e r a t u r e s  is descr ibed.  Gas chi'omn 
togrtqlhic ana lyses  ;lrc nmde  by injee3;ing a.liquots taken  di- 
I ' ee i ]y  frolll the  reaction mix ture  thus  e l imina t ing  evupora t iou  
;111(1 e x t r a e l i o l l  s l ( !ps  u s e d  ill e t h e F  pl'ot~edtlrl+s. The use of 
2,2-dimeth(~xyprolmne ( I )MP)  to drive t r : tnses ter i l ica t ion to 
(q )n t l l l e t ion  (!] i l l l i l lHles t h e  n e e d  f e r  e l e v a t e d  tenlp(+'r3 t u res+ 
I)MP reacts  with glycerol le t e r m  isopr(Ipylidene glycerol 
l I P ( l )  which serves as a convenien t  n la rker  in (leh+rmiMug 
l 'e l( ' l l l iOli  f i l l i e s .  T h i s  m(,thod requir(~s Olily ;I f(!W s i l l ip lP  
Oll twHtioIlS a t l d  is  ( ! s l )Pci ;d ly  ;Jd;ld)fHbh: lo  ro l l? t i le  ;il~;L13"ses 
o f  ]t lFge I l I I n l b c r s  o f  S;IIII~+Ies. 

i ]qr FOR TIlE SIMI!I/PANE,O, IIS QIiAN!I?ITATIVI,; ])ETEILMI- 
NATION O./0' GI~Y(JEllt)I~ AND J0'ATOP~ r ACID (JONT'EN!PS OF F'ATS AND 
on,s .  M. lfl. Ma,~on, ~[. E. Eager ,  and  G. H. W;dler  (Agr i -  
eu l turM E x p e r i m e n t  Sta. ,  Ok lahoma  S tu te  Univ. ,  St i l lwater ,  
Okla . ) .  Anal .  Chem. 36, 587 90 (1964) .  A procedure  is 
descr ibed which allows tile s imul t aneous  q u : m t i t u | i v e  de termina-  
tion of glycerol  as weli as f a t t y  ac ids  of  f a t s  : , s t  oils by gas  
liquid ch roma tog raphy .  Knowledge  of the  a m o u n t  of both com- 
ponen t s  al lows a compar i son  of the  weight  of  f a t  de te rmined  
by ana lys i s  witlt the  weight  of  sample  used for  analysis .  Also, 
eomImrison of the  moles of  glycerol with tilt + , moles of  total  
es ters  f o u n d  reveals  addit i(ma] i n f o r m a t i o n  concerning  the 
l )ur i ty  of the  f a t  be ing  analyzed.  Consequent ly ,  glycerol and  
f a t t y  acid va.lucs are  expressed  on a n  absoh t te  ra ther  than  
:reb~tive basis .  

!MEAT PI~ESEIr OXIDATIVE CifANGES IN CUS.En AND UN 
CURED ~'I~()ZEN (]O()](ED PeRIl. M. W. Zipser,  T. Kwon,  and 
B. M. W a t t s  (Dept .  of  Food  and  Nut r . ,  F lo r ida  S ta t e  Univ. ,  
Ta l lahassee ,  F l a . ) .  d. Agr .  Food  Chem. 12, 105-09 (1964) .  
A p r i m a r y  object ive  of  th i s  pape r  is  a compar i son  of p a t t e rn s  
of  l ipid oxida t ion  in f rozen  cooked m e a t s  versus  f rozen  cured 
mea t s .  Pe rox ide  n u m b e r  corre la ted well wi th  sensory  scores 
in cured samples .  

CHANGES O'P OIIAI%ACTERISTIC'S 01 + STAI~CII DUllING GELATINIZA" 
TION IN  THE PRESENCE OR ABSENCF~ OP F A T ~  r ACID. K .  Y a s w  
matsu  and S. Mor i t aka  (Res.  Labora to r i e s ,  T a k e d a  Chemical  
Indus t r i e s ,  L td . ,  Osaka,  J a p a n ) .  J .  Food  Sei. 29, 198-202 
(1964) .  To s t u d y  the effects  of  l ipid on the  ge la t in lza t ion  of  
starch,  changes  in i ts  cha rac te r i s t i c s  were inves t iga t ed  by  
ge la t in iz ing  t he  po ta to  s t a rch  in  a m y l o g r a p h  in  the presence 
or absence  of l inoleic acid. Added  linoleic ac id  resul ted  in 
an increase  in the  t e m p e r a t u r e  a t  which bo th  viscosi ty and 
size of s t a rch  g r anu l e s  increased,  b u t  did no t  affect  the  
t e m p e r a t u r e  a t  which X- r ay  pattern and digest ib i l i ty  changed 
f r om those  of  raw starch to those of ge la t in ized  starch. 

CHE3/IIOAI~ SYNTHESIS 0'~ TRITIU3~-LARE~EI) LINOLEIG ACID. D. S. 
Sgoutas and F. A. Kummerow (The Burnsides Res. Labora- 
tory, Univ. of Illinois, Urbana, Ill.). Biochemistry 3, 406-11 
( 1 9 6 4 ) .  Tr i t ium labeled l inoleie  acid with a specific act iv i ty  
of 357 m c / m m o l e  was  obtained in 70% yie ld  from total ly  
synthes ized  octadeca-9,12-diynoic  acid. A source of 1 curie 
of  trit ium gas  was  used to semihydrogenate  the diacetylenlc  
acid in the presence of Lindlar~s cata lyst .  Chemical and 
radiochemieal  puri ty  of the final product  were  assessed by 
chromatographic  methods.  Ev idence  from mild oxidat ion in- 

2 2  J. AI*f. OIL CHEMISTS' See., MA~Z I964 (VOL. 41) 



What every margarine manufacturer 
should know about 
Roche Vitamin A 

Oxidation tests prove it. 
Just  as in these tests, Roche vita- 

minA palmitate provides extra pro- 
tection in your margarine. That 's  
because Roche vitamin A palmitate 
is all pa lmi ta t e - the  purest you can 
get anywhere. 

Why is Roche vi taminA palmitate 
most stable ? 

Because of our unique, new proc- 
ess of total synthesis and specialized 

It's the most stable 

purification techniques. We star t  with 
pure, readily available, domestic ma- 
terials. Throughout  the entire proc- 
ess each intermediate is tested for 
puri ty before use in the next step. 

Then every batch of vitamin A 
goes through a minimum of 35 sep- 
arate quality control and stability 
tests. The oxidation test is just one 
of them. 

Roche v i taminA is also taste and 

Vitamin A 

odor free. This makes it much easier 
for you to work with than the fish 
oils. 

You can buy Roche vi taminA either 
alone or in batch size cans with Roche 
Beta Carotene and/or  Roche Apo 
Carotenal. 

Call your Roche Representative for 
all the facts. Or call or write Indust ry  
Manager, Fine Chemicals Division, 
Hoffmann-La Roche, Nutley 10, N. J. 
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/~BSTRACTS: F A T S  AND OILS 

(lieatcd tha t  the tr i t ium-labeled linoleic acid was prepared  
with a specificity of greater  than  95% of the activity at  
the 9, 10, 12, and 13 positions. 

THE DETEEMINATION AND CONTENTS O~ a-  AND ~'-TOOOPHERDLS 
IN MAKGAI~INE. G. Lamber tsen ,  H. Myklestad, and O. 1~. Braek- 
kqn (Govermnent  Vi tamin  Lab., Norwegian  Fisheries  Res. 
Inst . ,  Bergen, N o r w a y ) .  J.  Food  SeA. 29, 164 67 (1964). 
Methods arc described for  the determinat ion of a-tocopherol  
and 3'-tocopherol in margar ine  by column and paper  chroma- 
tography  and spectrophotometr ic  measurement  of the toeoph- 
erols. Thirty-seven samples of Norwegian  margar ine ,  average 
wflues 52 ~ g / g  a-tocopherol and 89 ~ g / g  3'-tocopherol, to- 
gether  with 18 samples f rom other European  countries, were 
assayed. Ten of the samples were fu r the r  assayed a f te r  7 
months  of storage,  and showed average losses of 20% of 
a-tocopherol and 14% of 3'-tocopherol. Analyses carried out 
on 8 samples of hydrogenated Eats gave tocophcrol values up 
to the level of original  oils, indicating tha t  the hydrogenatiol~ 
step itself does not destroy the tocopherols, l,astly, 7 samples 
of mixed f'nt for  margar ine  production were assayed, and 
gave values so;m,wlmt higher  than those calcalatcd from the 
margar ine  valm.s, indieating some loss during margar ine  
pro([uetion. 

( ! IN-TaANN ISo:,II,;ES OF ])I-a-TOCOI'ItI,ilIONE. A .  S.  C s a ] l ; l n y  Hn(t 
I[. H. l)raper (l)iv. of Animal Nutr . ,  Univ. of I1]inois, 17> 
ban , ,  III.). ,l. Biol. Chem. 239, 574-77 (1964). The eis and 
l rans  isomers of di-a-tocepheronc, a mctaboli tc  ef d-a-tocoph- 
erol, have I~(,(,n separ:lted and identified. The results eentirm 
the slruetul 'e assigned earlier tn this compoun(I and indicate 
llmt an alcohol-sohlbh' form of the tnet:llmlite 1)rcviously 
(lel('('led in liver is lhe ('is isomer which was formcd :is :In 
artifa(,t o1' is(>lati(,n. 

SEI,14(?TIVE IIYIalO(H,;NA'PlON ()~' PATS AND EA'I 'IY O[l,S. l ~. W .  
Kirseh (Air  l ' ro(hn' ts  and Chemicals, Inc . ) .  U.S. 3,Z23,6.~6. 
The metlmd of s(,h,(-tively hydrogenat ing  glyceride fain and 
OitN iIi Con~iIIIIOItS op (wHt i ( )n  (~onll)r~ses ] o a s s i n g  Sll(!tl gly~'crides 
lhrough a fixed bed of solid hydrogen:t t ien catalyst  at a 
tenI1)eraturc of ll)I)-400F, a hydegen l)ressure of 10 150 pounds 
per square inch gauge an([ a liquid hourly space veh)city of 
0.I t() 4. The solid hydrogenat ion (!at'flyst comprises a macro- 
porus silica suppor t  :l.ssociatcd wilh nickel and sul fur  derived 
f rom nickel sul fa te  by hydrogen reduction. The nickel and 
sul fur  are l)resent in the r'l.nge of (I.13 to 4.99(~ by weight of 
su l fur  and 4 te 25% by weight of nickel l)ascd on the final 
('atalyst. 

FAT HV])r.O(~P:NA'r~oN. W. It .  Flank,  J .  E. Mch]voy, and II .  
Slmlil (Air  l )roduets and Chemicals, Inc . ) .  U.S. 3,123,627. 
i"3tly 3('id nmteri:Ll (such as unsatura ted  f a t t y  acids and 
esters) is heated at a reduced pressure  to remove water ;  
the vacuum dried matcrial  is then subjected to a catalytic 
I~ydrogenation zonc mainta ined at  t empera tu res  of 50-240C. 
This zone eoniains partieles of  nickel on powder-containing 
silica gel of large pore size prepared by de(toniposing nickel 
formnic  dihydratc  impregna ted  on the silica gel particles and 
hydrogen at a. pressure from atinosphcrie to 4000 pounds per 
sq~r].re inch. The molar  rat ie of hydrogen to f a t ty  acid ma- 
terial is f rom 0.3:1 to 30:1;  the catalyst  to f a t t y  acid material  
to time relat ionships correspond to a space rate of f rom 
0.1 to 30 volumc.s of f a t ty  acid mater ia l  per  volmne of catalyst  
per hour. 

M[ETHOD OP M A I ( I N ~  5IAEGARIN]~$ LASS SPATTERING. G .  ~[ .  M .  
t l ouben  and E. Wilhehnus (N.V. Koninkl i jke  Stearine Kaar -  
scnfabriekcn " G o u d a - A p o ' l o " ) .  U.S. 3,124,463. The spat- 
te r ing  proper t ies  of margar ine  are reduced by  adding  to the 
margar ine  up to 0.3% by weight  of a par t ia l  ester product.  
This product  is obtained by heat ing about  2 mols of  an 
alcohol selccted f rom the group consist ing of alkanols having 
8-16 carbon q toms, oleyl alcohol, glycerol nionoethers of al- 
ka.nols having 8-16 carbons and oleyl alcohol and roche-fat ty  
acid esters of propylene glycol in which the f a t t y  acid has 
8 24 carbons with about  1 reel of citric acid at a tempera- 
ture  between 100 and 165C unti l  a homogeneous mixture  is 
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obtained and then react ing another reel of citric acid with 
the mixture.  Also added to the margar ine  is front 0 .02% to 
less than 0 .08% by  weight  of  a phosphatide.  

�9 Fa t ty  A c i d  D e r i v a t i v e s  

OPTIMUI~I CONDITIONS FOE THE ACETYLATIO'N OF MONOGLYCERIDE 
EMULSII~IERS "vVITIT ACETIC ANHYDRIDE. I.  Tomfinko~h and J .  
Pokorn2 (h is t .  Chem. Technol., P r a g u e ) .  J.  Ins t .  Chem. Tech- 
nol. Prague  6-1, 243-9 (1962). The acetylation of monoglyc- 
erides with acetic anhydride  proceeds at a Mow rate even under  
a consider'ible nmlar  excess of anhydride. I t  is necessary to 
use a 450% excess of anydride to obtain 99% acetylation in 
3(I mAn reaction time. F a t t y  acid composition does not affect 
reaction rate bu t  reaction tempera ture  is an impor tan t  factor.  
Reaction rate  is only moderate at  100C, sa t isfactory at 138(2 
(boiling point of the mixture under a h n  press ) ,  very good 
(10 15 rain) at 160(?, under slight pressure. The problem of 
losses during isolation of the i)roduct f rom the reaction mix 
ture is discussed. 

EMULSIFIER BLENI)N AND A MET[[OI) VOR. IMPR.OVlNG FROZEN CON- 
FECTIONS. W. H. Kl~ightly and G. P. l~cnsack (Atlas  (?heroical 
Ind., inc.).  U.S. 3,72i,.i6.i. A dry, free-flowing emulsifier ecru- 
position for  a frozen confe('tion mix consists of a blend of a 
hard  l?artial glyccridc enmlsificr having a minimum melting 
teml)eraturc of at least I30F and a, liquid emulsifier which 
improves the dryTmss of froz(m confections. The liquid cmuls i  
fi(!r in :1 l)olyoxy(,lhylene derivative e f a  higher fatty acid est(!r 
of a I)olyhy(iri(~ "ltc()hol e(itiI:dtting t!1"Oltl :; lo 6 hydroxyl groups  
and in l)resent in :lnl()unts ranging frolll 3 te 40'~, I)y weight 
~f the Idmld. 

AIAI'IIATIC ESTERS ()~' [!NSATI a~.TEI) CARBOXYI,IC ACIDS. S. Alts('.llel' 
and T. F. (troll, 3r. (Nopen (lhemiu.:ll Co.).  U.,U. 3,t.24,602. A 
process for  ] ) r e p : l r i n g  ;i nonionic,, w;ll, cl'-Sl)illbll~ l l l l l to r ia ]  C()ln- 
prises the steps of condensing frmn about  I mole of glycerine 
and f rom 15 27 moles of ethylene exidc in the presence of a 
condensation catalyst  and then ester ifying from 1.3 to 2.15 
par t s  by weight ef ill(; result ing glycerine-ethylene nxidc con- 
densate with al)out I pa r t  1)y wcight of a carboxylic acid 
selected f rom the grouI) consist ing of olcic, linoleie, linelenic 
an(1 at)Attic acids and mixtures thereof.  

�9 B i o l o g y  and N u t r i t i o n  
BIOSYNTIIETIC I~AT PP~ODUCT1ON BY ]:~IIOIM,)TORULA (]EACI[,fS IN 
SULPHITE ~VA.STES. J. l )yr  and J .  Pro t iva  (l:nst. Chem. Technol., 
P r a gue ) .  J .  Ins t .  Chem.. Teehnol. Prague  6-1, 125 34 (1962). 
Exper iments  have been conducted on the cultiv:~tion of the 
yeast  RhodotoruIa  GraciIlis in sulphAte wastcs, with small ad- 
dition of molasses. Opt imum results gave a yield of about  2% 
yeast  solids, with a content of 62% fat ,  having a saI)onifieation 
value of 192 and an iodine wdue of 78. 

VITAMIN A TOXIC!ITY AND ITS E.PPNCT ON LIVER NUGLE.IC ACIDS, 
PROTEIN AND LIPIDS IN THE CHICK. R. L. Squibb (Lab of Dis- 
ease and Envi ronmenta l  Stress, Rutgers,  The State Univ., New 
Brunswick,  N. J . ) .  t~oultry Sci.  42, 1332-35 (1963). White 
Leghorn  cockerels 1 to 3 weeks of age were injected daily for  
13- and 23-day periods with 1 nil of cottonseed oil containing 
150, 25,000, 50,000 and 100,000 I U ' s  of vi tamin A palmitate.  
Depressed body weight  feed utilization, together with increased 
mortal i ty,  indicated the 100,000 I U  level to be toxic. Further,  
at this level of v i tamin A, there was a decrease in liver protein 
and an increase in lipids. The depressing effect of high levels 
of v i tamin A on cellular protein is discussed. 

]~lOIOECT O.l~ VITAI~IN A, VITAI~IIN E AND lgTI~I)XYQ[JIN ON THE 
REPI~ODUCTIVE PElgF01gM'ANCE 0P TURKEYS. ]~. ]/. Atkinson, A. A. 
Swanson, J. 1~.. Couch and J. H. Quiscnberry (Dept. of Pen]try 
Sci., Texas i and M Univ., College Station, Texas). Poultry 
SeA. 42, 1380-86 (1963). Turkey hens fed a soybean meal and 
mile rat ion,  containing all known nutr ients  with the exception 
of v i tamin A,  s topped lay ing  af ter  approximate ly  50 days  and 
exhibited typical  v i tamin A- deficiency symptoms  unless  the 
ration also contained ethoxyquin.  V i tamin  E was  not effective 
in prevent ing  these symptoms.  The addit ion of vi tamin E 
to the basal  ration gave  normal hatchabi l i ty .  Ethoxyquin  gave  
good hatehabi l i ty  but  at  a somewhat  lower level  than vi tamin E. 

EPPEOT OP HIGH LINOLEIO ACID AND ANTIOXIDANT DEI~ICIENT DIET 
ON BLOOD SERUM PROTEINS IN CHICKS. L. L. Tureen, J. Conomy 

(Continued on page 26) 

2 4  J. AM. OIL C~4EMISTS' See .  MAY 1964 (Veto. 41) 



ABSTRACTS: I~IOLOGY AND NUTRITION 

(Continued f rom puge 24) 

nnd l). K. Lee (M:~x and Anna  Tureen Neurology Res. Lab., 
rind l)ept,  of Neurology and Psychiat ry ,  St. Louis Univ. School  
of Med., St. Louis, Mo.).  Proc. Soc. Exp.  Biol. Med. 115, 429- 
33 (19(14). Chicks fed on an experimental  diet, high in linoleie 
acid aml deficient in ant ioxidants ,  developed a progressive dis- 
ease nmnifes ted by in tegumenta ry  changes  and signs of central  
o(,rvous system impairment .  Blood serum protein pa t t e rns  were 
:llt('red ;iml were characterized by an increase in total protein,  
:l, ,h,er(,isc in the A / G  ratio, and increase in beta and alpha 
2 gh)bulin fract ions.  Despite a decreasing A / G  ratio, chicks 
on the exi)crimcntal diet did not develop exudative diathesis. 
It apl)ears tha t  the blood serum protein challges are a mani- 
festat ion of v i t i unh i  E deficiency. 

I~]FFI,;(VI: OP CF.IUPAIN COMPOUNI)S ON SOI,UIIIIATV O,I~" OttOI,ESTE,ROL 
~x COCONI:T (m,  I ,  ]). Wright  mid J .  A. Prcsbcrg  (Gniduatc  
School of Nutr . ,  Cornell Univ., l t lmcn, N. Y.).  Prec. Sea. Exl/. 
Biol. Med. 115, 4!)7 504 (1964). A sinil)l(' assay method lms 
been(lev(d,q)i,d for (h!termining the effect (if various eomllounds 
o,t the sohlhilily of choh~st(:rol in oils. The mc, thod dcpe]ids on 
lhe ( 'Ol l l i i i l lg (if' : i i i : l l h luo t  of st l lu ! r l l l l l i l l i t  so lu t ion  f o l h i w i n g  
l l ie  equ i l i h rn l i (m  ( i f  oi l ,  :ill cxc(!ss o f  (!h(ih,sfero] 4-('.' ~, l l l /d COlil- 
i)oun(I stN,I ic, I  w i lh  i't,Sllt,(tt fo inl'hielict, (lit the so l uh i l i t y  o f  
c l to}esh'r ,d.  I t  wlls '.-oI~lil'l}lo(] t } ia t  t i l t '  s~) lubi l i ty (it' c ! io lestcro} 
il l ('ocl~lilil ,~il is (Icurc;iscd by lhc lii ' l 'slqll 'c i)t: a s i fos tero l .  The 
cff(,ct is sl,ccili(" :is f i l l '  ;IS ;I Inl'g(' l lUl l lhcl '  ( i f  s tero is  is (tOll- 
(,Ol'l l l,d. 

T I l E  FATTY %(11) (!OMIN~SlTI()N ()1 ~ I , IVEI/  L I I ' I i )S  IdiOM RATS RAISI+;I) 
(!N I ' l ) l IK i{A'I ' IONS. ] . . I .  T i n s l o y  ( I ) t ' l ) f .  o f  A g i ' i ( ' i i l t l i r 3 1  ( !ho l l i , ,  
()rl'goll Sl:ltC /'hi'C., ('orv:l/lis, / )re.) .  J. ]+'or Sci. 29, I'.)d) ;15 
(196.1 >. 'l'h(' l iv(,r  l ip id  1":~1t5 acid cOlnl ,os i l ion o f  illd,,i:lls 
i*;~is~*d m~ pork  ra l ]ons  *,vies ,h ' tc!*ndncd : lml  cmnlmr( 'd  vr l lUl l  
o f  : l l l i l l i ; l l ~  i';li;~Cd Oil ;I s l l ) ck  r : l t i l l n .  Thc, t l o r k  r ; l i iO l iS e o n t a h i e d  
i i l ip l ' l l x in i ; l le ly  95r~ crulh,  l i l>hl, fho in'Ol~orli()n ()f o lc i r  nc id 
b~,iliK 46 511<~,. The rc ln l i on  Imtween the d i e t a r y  ;ll i(I l i ve r  l iph l  
f e l l y  acid eo ln lms i t ion~ wHs eva lua fe l l ,  w i th  the i l lost  s t r i k i n g  
rchl i i lm~l i i l~ beintd" fh ; l i  h l , lwelm d i e t a r y  l i i id l i ve r  l i p id  oh , l i f e /  
l in(d, ,nir  rn f ]os.  The l issm, levi,Is o f  oleiu, l inole ic,  and i l rach i -  
,h,nh. ,~,i,ls in 'ov ided .~Ull!i(irtinK evi(lenc(, f o r  lhc  ('xist(,l l( '( ' ( i f  

a compet i t ive  effect of  olcic acid in the convers ion of  l inoleic  
to araehidonie  acid. The results  suggest  that  tile d ietary  o leate /  
l inoleate  rat io  is of  importance  in essential  f a t t y  acid nutr i t ion  
in  rat ions  conta in ing  appreciable  quant i t i e s  of  oleie acid. The 
sex variable,  as  i t  applies  to the re lat ion between dietary  and 
l iver l ipid,  was  also evaluated.  

EFPE.Cn2 OP STRI~SS FI~OM ItlGH PROTEIN DIETS ON VITAMIN A 
META.BOLIShI IN CHICKS. G. S. S toewsand and M. L. Scott 
(Dept.  of Pou l t ry  H u s b a n d r y  and Graduate  School of Nutr . ,  
Cornell Univ., I thaca ,  N.Y.) .  J. Nutr .  82, 188-96 (1964) .  High 
protein diets fed to young chicks for  4 weeks produced a stress 
as evidenced by hyper t rophy,  hyperact ivi ty  and deplet ion of 
phospholipid content  of the adrenal cortex and at the same 
tiuie, eaused -in increased demand on vi tamin A nutri t ion.  No 
adrenal hyper t rophy  or hyperact ivi ty  occurred in 4-week ohl 
chicks fed high prote in  diets and shnul tuneously injected daily 
with corticostcronc. However, daily inject ions of cortieosteronc 
incre'tsed the level of vitamin A in the blood plasnm and gen- 
er 'dly caused "l decrease in liver vitamin A levels. Although 
vitamin A deficien('y was not found to affect mh'emd size or 
cort]coid production, the in vitro alt(litiolJ of vitamin A to in 
cubated mlrenals from chicks fed high protcin diets c3used 
a lll}lrked iilcreHse ill ('()rti(*(isttq'()lie pr(l(hl('tiOll. 

IIYI~EIUI'NNNION AND (L\tl,I)IOVAS('UI,A~5 ABNO}IMALITIE.% IN STAI{VED- 
m,:~'EI) SWINI,:. CI. S. Smith, .i. I ,  Smith, M. S. Manwesh, J.  
Simon and I~;. C. ,lohnson (1)cl)t. of Aninml Set. mid I)ept. of 
Veterin:lry Pathology,  Univ. of Illinois, Urbana ,  I l l . ) .  J.  Nutr.  
82, 173-82 (1964).  I tear t  i':~te and blood pressure were re- 
corded (Inily in 2 groups of yOilllg adult swine during ninny 
mouths of e•  iiwttlving repeated eldsodes lit stur- 
viHi(m (?,,t:,l f(,(',l d(,priwlli(m) and rcfeeding. Ele,:lro,,llrdio- 
g r a l l l s  fF(l i i l  t he  s t I l l l d i l F d  i l i i d  : l l l g l l i c l l t ( : d  ] i l l l l l  h , l l d s  w(!I'(' i't, 
eiirded dur ing w l r i o l l s  ] )h3s( ,s  o f  the study. Never(~ s l r l~ss l , s  
uti0n the , . ; t r l lh lvascu lar  systlqn wore l l roduc(!d tin Ii i'(,Sllit ( i f  
u i i restr ic l~,d h i i f i n l  i 'e feeding tmi ' t iu.ulal ' iy, w i l h  glucose l i lo i lc 
or  w i th  il dh,t  h igh hi ghieose. [)al i l ; ig(, ()f i l l )p i l r l ! l l t i y  i r rew! rs i  
hie nll~fllre was llrOdllC(~(l i l l  ti l l! I l i .yo( 'ardiuln, l i l ' terics~ ~llid ili'- 
te rhdos ilS ;i. resu l l  o f  th(! stresses hi r e feed ing  f o l l o w i n g  s tar -  
vi l t iOl i .  ,Notable , l i i l s io l ic  Jlylu'r l l ' i lSiOll w;is ( ,vi ih,nt ; l i t e r  on ly  
") s t u r va t i on - re f i ' l , d i ng  t!piso(h's, nn(l pers is ted f u i l o w i n g  the. 
fourth  eldsO, lc until lhe ~iniuml.s were killed 4 to 6 lnollths 
Inter.  

{.'~[FTAEOLINM O'~' ISO.I,ATEI) PdT CELl,,<-:,. I. I~]FFI,;C'I'>~ O~" IIOR:MONES 
ON GIAiC()NI,] ~IETAI/OLINM AND LIPOLYSIS. MI. Ilodhell (Lab. 
Nutr.  nml Endocrinology,  N:ltl. Inst. of Arthr i t is  and Metabolic 
Ifiseases, Nntl.  ]lists. of tlealth, Bothes&l, Md.). J. Biol. Chem. 
239, :175 80 (1964). Stu(lics were umde on the nietabolisnl (if 
isolille({ fat  cells and str(uual-vnscuhlr cells prcpnred lJy coi- 
higenase I r e a t m e n t  mf r ; l t  e p i d i d y m a l  i~dil,~Ose t issue. Tile iso- 
hired f a t  cells nletaboliz:,d glucose by the Slllne pathways its 
intact  adipose tissue and :,ccounted for esscntilllly nll of the 
glucose met:.tlmlism observed in this tissue. Free fa t  cells nlso 
nmintained the different nwt:lbolic ch:lracteristies observed in 
adipose tissue f rom fas t ing  i,l~(1 fed rats. I t  is concluded that  
isohited fa t  cells ret:lin the :,bility to nletul)olize both glucose 
and triglycer]des and respond to scverul llorniones that  have 
been shown to affect the metabolism of adipose tissue. 

E F F E C T  OF MONO'GLY(}E1LIDES ON ABSO'RPTION ()P CHOLESTEROL 
FR02rl THEI I N T E S T I N E  AND TURNOVER RATE OF CItOLESTEI~OL ESTERS 
IN PLASMA AND LIVER OP THE: fiAT. K .  G. Pinter, O.  N .  N{ i l l e r  
and J.  G. Hami l ton  (Dept.  of 13iochenl., and Nutr .  and Metabo- 
lism lies. Lab., Dept.  of Melt, Tulane Univ. School of Med., 
LNew Orleans, La . ) .  Prec.  See. Exp  Biol. Med. 115, 318-23 
(1966). Absorp t ion  and transport  of cholesterol were studied 
in ra t s  with gas t r ic  and venous eannula. These studies were 
made on individual experimental aninmls by periodically sam- 
pl ing tbe blood of  the same animal .  Absorpt ion  of  the choles- 
terol f rom the intestine depends upon the degree of saturat ion 
of  the d ie tary  fat, avai lable  il:c the intest ine .  More cholesterol is 
absorbed when po lyunsaturated  fa t  is present  than  when satu- 
rated fa t  is present  in the intestinal  lumen. 

E]~PEC'JJ 0P A PAT FI~EE, MATEKNAL DI):T ON THE PATTY ACID C0:M- 
POSITION 0'P THiP. PI~OGENY. H. Menge, E. C. Mil ler  and C. A. 
Denton  ( P o u l t r y  Res. Branch,  A n i m a l  H u s b a n d r y  Res. Div., 
ARS,  U S D A  Agr icu l tura l  Res. Center, Beltsvi l le ,  Md. ) .  Poultry  
Sci. 43, 164-68  (1964) .  Essent ia l  f a t t y  acid deplet ion of  dams 
resulted in a reduct ion of  the level of  po lyunsaturated  f a t t y  
acids and an increase  in monounsa tura ted  f a t t y  acids in the 
p lasma and heart  f a t  of  day-old progeny.  D u r i n g  the depletion 
period, the l inole ic  acid level decreased more  rapid ly  than the 
araehidonic  acid level in the  heart  and plasnta f a t  of  the prog- 
eny.  The m a j o r  differences in the f a t t y  acid compos i t ion  of  
fat-def ic ient  progeny  ( F - F )  and progeny of  hens receiving fa t  
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Rheological problems? Next time ask 
the men who know. Viscosity is our only 
business. Undoubtedly, in 25 plus years 
of experience we've encountered and 
solved just about any rheological prob- 
lem you might have. Without obliga- 
tion ask a b o u t . . .  

C U S T O M  SERVICE.  T h e  
Brookfield Rheology Center will pro- 
vide custom viscosity measurements for 
you without charge to evaluate Brook- 
field instruments for purchase. This is 
probably the most completely equipped 
laboratory of its kind in the world. 

TECHNICAL INFORMA- 
TION, from the specialized Brook- 
field library on Rheology, is yours to 
draw upon free. Technical publications 
and articles on all kinds of rheological 
subjects are available at no charge in 
reasonable quantities. 

INSTRUMENT EVALUA- 
TION. If you suspect a Brookfield 
viscometer can be valuable to you, ask 
for one. We'll gladly arrange a 30-day 
trial. No charge.  

VISCOMETER SERVICE, 
seldom required for Brookfield instru- 
ments, is available at low cost. One-day 
repairs are standard. Loan instruments 
supplied if required. [All Brookfield 
equipment is guaranteed against defec- 
tive materials and workmanship for 1 
year). 

Next Time, A s k  Brookfield First! 

WORLD'S STANDARD 
FOR VISCOSITY 

MEAS UREMENT-CONTROL 

G a s  C h r o m a t o o e r a p h y .  . . 

(Continued from page 4) 

with. The unesterified acids are dif- 
ficult to gas chromatograph, because 
of their tendency to dimerize and ad- 
sorb irreversibly on the columns. James 
and Martin also discovered some of the 
best liquid phases for separating the 
higher fatty acid esters; namely, the 
Apiezon greases. These researchers 
then embarked on a program to study 
the biological lipid systems. For the 
first time, scientists had available a 
simple tool for doing this. Up to this 
time, the methodology was slow, cum- 
bersome, generally inaccurate, and 
lacked resolution. This pioneer work 
set a pattern in GLC fat analysis that 
is still followed today. 

The Apiezon columns gave good sep- 
arations of fatty acids by chain lengths 
and separated methyl stearate and 
methyl oh;ate well. However, these 
columns had several drawbacks. I t  
took several hours for methyl stearate 
to emerge from a high efficiency col- 
unto. (A short time earlier, the analy- 
sis could not be done, so now we were 
unhappy because it took two hours). 
The Apiezon colunms also would 1rot 
separate the polyunsaturated acids 
from each other. 

In  1957 the National Heart Institute, 
inspired by the current fat and heart 
disease relation theories, formed the 
Lipid Analysis Committee (LAC). The 
purpose of this group was to find 
better analytical methodology for 
studying lipid metabolism. One of the 
first problems was to find a liquid 
phase that would overcome the draw- 
backs of the Apiezon greases. Several 
members of the committee, Orr, Callen, 
and Lipsky, came up with the poly- 
ester liquid phases. Columns utilizing 
these liquids would separate the methyl 

(gas Chromatography in Process 
Control 

esters through C-.18 in less than 30 
rain. Furthermore, they couht separate 
the saturated esters from the unsatu- 
rated esters with astounding ease. The 
best phases were diethylene glycol-sue- 
einic acid polyester, ethylene glycol- 
mlipid acid polyester, aml many similar 
polymers. Now was the time for evew- 
one to start getting into the act! 

With the advent of the polyester 
liquid phases, routine analyses of fatty 
acids in fats and other lipid nmterials 
became possible. In  less than a decade, 
gas chromatography advanced from a 
laboratory curiosity to a highly sophis- 
ticat(~d analytical instrumental tech- 
nique. 

In  industry, the analysis of the fatty 
acids by GLC has f(mnd very -wide ap- 
plication. The characterization of fatty 
acids in triglyeerides, oils, drying oils, 
and polyesters, are some of the most 
common applications. The fat ty acid 

(Contimmd oa page 25) 
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(Continued from page 16) 

composition of many fats and oils 
became the subject of a great nmnber 
of papers. Ahnost all the tables of 
fatty aeid composition of lipids have 
become subject to revision. Considering 
the tremendous number of sources of 
fatty nlaterials, this is a formidable 
task. This highly important work will 
undoubtedly take many years to com- 
pile and compile and complete. 

Many of us were told in school that 
natural occurring fatty acids came only 
in even numbered carbon chain lengths. 
I t  was not long before the gas chro- 
matographers found an amazing vari- 
ety of "odd-ball" acids to complicate 
our lives. These include normal odd 
numbered, branched odd and even nmu- 
ber, iso, and anteiso acids. Of course, 
these acids occur in snmll anmunts, but 
they are of great biochemical interest. 
The biochemists have made great use 
of GLC in their field. They have 
studied the lipids in the arterial wall, 
in brain tissue, the sebum os hum.~.ns 
and animals, to name a few applica- 
tions. The biomedical researchers have 
made studies of blood and tissue lipids 
and their relation to various diseases. 
This area of reseach in just  really be- 
ginning and has a promising future for 
diagnostic studies. 

Just  about every, fatty acid one can 
think of has been gas chromatographed, 
usually as its methyl ester or as some 
other volatile derivative. There occur 
in nature a tremendous variety of fatty 
acids which had made the analysis of 
fats a very difficult problem. Gas 
chromatography has been a great step 
toward solving this problem. Particu- 
larly with those fats that contain minor 
small amounts (0.5% or less) of the 
unusual fatty acids. Fats having 40 
or more fatty acid components are not 
unusual. Without the powerful sepa- 
rating ability of gas chromatography, 
analyses of these fats would be all but 
impossible. Like many great technical 
achievements, gas chromatography has 
unintentionally complicated our lives 
with all the data it nmkes available. 

The application of gas chromatog- 
raphy to the fat and oil field has not 
been restricted to fatty acids and their 
esters. One of the more ambitious ap- 
plications is the direct analysis of 
nmno-, di- and triglyeerides. With all 
the combinations the fatty acids can 
form with glycerine, an oil such as 
cocoanut oil must be extremely con> 
plieated. Nevertheless, the gas chroma- 
to.graphy of some fats has been done 
using temperature programming and 
short colunms using a silicone gum rub- 
ber liquid phase. There is no doubt 
that this work will be improved and 
will lead to a greater knowledge of the 
structure of fats and oils than has 
ever been achieved before. This infor- 
mation could lead to the making of 
tailormade fats and have a great affect 
on future studies of lipid metabolism 
and fat nutrition. Those of us who 

(Continued on page 29) 
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Gas Chroma%e ap@ 
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have been involved in analyt ical  work 
and quali ty control for  many years 
have had nightmares contemplating the 
probable future. The specifications for 
a fu ture  fa t  may be something like 
this: 12:12:12  (trilaurin), 14 :14:14  
( t r imyr is t in) ,  1 6 : 1 6 : 1 6  ( t r ipahni t in ) ,  
and 3 8 : 1 8 : 1 8  (tristearin) in equal 
quantities.  You won' t  be able to hedge 
because the customer will also have a 
gas ehromatogral)h.  Someone once said 
gas chromatography  will mal<e honest 
),(m mlt (>I' us all. 

Fa t ty  acids are the s tar t ing )mtterial 
f,)r a great  many derivatives.  These 
in(.la(h, hmg chain al(,(ihols, aldehydes, 
n i t ) ' i l , ' . ,  amin(,s, k(,tones, ami(h's, and 
(]l , l l Iel ' , , i l ry /llllllll),li/nll ( 'Oll,I)o/l,,(ls. (Jan 
('hr<))),atography has been apl)lied t<) 
th(, S(,l)arati(m and amdysis of each (it' 
th(,s,. ),aft 'rials. l}('l'ore tILt?, it was 
n('('('ssar.v t() (hweh)p a functional  
gr()u]) mmlyli(,al method R)r each new 
('()ml)()und as th(,y were mad(,. Very 
often, m()re tim(' was required to find 
a ~ui la l )h ,  mmlyti('al method titan i t  
!(,()k 1() (h'v('h)p the origimd (,omponn(l. 
l( ~'o(,s with(,ut saying, that all e)m)'- 
lllOII~; llIll()(IIl( Of tiiH,e is })eing saved 
in l'('s(.'~,'(.h l)ro.i(,(.(s through the llS(. ()1' 
( i lA' .  An()th(w (livi(hm(l, for the aml- 
lyti(.al ('h('mist at least, is tlm (,~ise or 
(,()nvi)wing the ()rganic ehenlists ~Ii,(I 
oth(,r r(,s(,arch(.rs their  eoml)OUn(Is are 
lIot 3 l w l l y s  pl,, '( ' .  ~Vl,('I, (tile o b s e r v e s  
a dozen l)(,aks in n (.hromatog'raph (if 
n " p u r e "  (.()roll(rand , its pur i ty  be('om(,s 
sus l )e ( . t ,  

17l) h) now we have only (Its(tossed 
(lire(.t (IIA? appl icat ions in th(, lipid 
li(,hl. 'l'h(,l'e are many other  amllytical 
apl)li( 'ations for (;l~C', of inte,'('st to th,, 
fat and o i l  industry. Tlws(~ al)pli(:a- 
tim~s in('lu(i(, investigations on l)esti- 
(d(h,s i,, fats, (:hi(d< edema factor,  
flavors, odor and color iir(iblems. The 
great  svnsitivit5 ()l; GLC will probably 
))rake the solution of these problems 
I)()ssible ()l' at  least somewhat easier. 

('his chromat(igraphy complements 
many other amdytieal  methods. Used 
in comb!nat!tin with other  instrumental  
techniques, the scope of eaeh method is 
increased. The effluents f rom the GLC 
column can be fu r the r  examined using 
IR and UV absorption spectrometers. 
Another  very useful  technique is to 
t)a.ss pa r t  of the gas stream directly 
into a mass spectrometer,  t~adioactive 
fa t ty  acids and esters have been ehro- 
matographed and their radioact ivi ty  
measu:red as they emerge from the 
column. The effluents of the gas stream 
may be passed into chemical reagents 
to indicate functional groups. Another 
common pract ice is to collect the peaks 
for further characterization by chemi- 
cal and physical means, lVfany devices 
have been invented for this purpose. 
Some are as simple as a glass capillary 
in a paper cup of d~ T ice. Others are 
complex electronically controlled frac- 
tion collectors capable of  autmnat ical ly  
collecting up to 50 peaks. Once a peak 
is collected, a melt ing po in t  may be 

run on it or perhaps IR or UV spec- 
troscopy analysis. I f  the collected peak 
is radioactive, its radioact iv i ty  may be 
measured with a l iquid scintil lation 
counter. F r o m  all this, one can sur- 
arise r ight ly  that  it often takes more 
than a retention time to prove the 
identity of  an unknown gas chromato- 
graphic peak. 

Another useful technique that com- 
plements GLC is thin layer chromatog- 
raphy  (TLC) .  Spots  f rom thin layer 
chromatographs can be recovered and 
gas chromatographs  may be collected 
and rechromatographed on thin layer 
plates for  proof of pur i ty  and identity.  
I t  should be mentioned that  the older 
techniques of column and pape r  ehro- 
matogaphy can also be used in ]llu('h 
the same way as TIX', to eonlphm,ent 
(ILC. l:h)wever, th('s(, earl ier  i),(,th()ds 
(re)mot match the resolving pow(,r or 
ease ()I' operat ion or (,ith(,r (}IA~ o)' 
TIXL 

Sin(,e the earli(,st days of g'as (.hr()- 
m~Ltog'ral)hy, it has always lie(,,, pos- 
sihle to collect enough material h'om 
an analytical chromatograph for  fur- 
th(,r amdytieal  work. Invest igators  soon 
visualized sealing ul> (IIA' to obtain 
sign!fit,ant (luantities of v(,ry liar(' sub- 
.~t'm(,es. At first (h(,s,, (,arly l)r(,par'~- 
tiv(~ instruments  w(,r(' )mthing m()r(, 
t lmn  seal(,d up plumhin~. ('<)hmms of 
one to ten inches i,l diameter  w('re 
()l'ten eonstru(4e(l. I t  was (luickly found 
that though thes(, large eolu,m,s had 
great  eapaeity,  th(,ir (,flicien(,y was 
usually very po()r. The modern al)- 
l)roach is t(i use small(,r diameter  (,ol- 
mires with autonmti(' inje(~tion anti (,ol- 
h,(,tion. Sueh an instrument  may be 
programmed to rml vontimnmsly until 
(,onsiderable quanti t ies of the desired 
pure substances are eolh'(4e(t. A num- 
I)(.r ()11 such instruments  al'e aw, ilabh, 
(,o,m,mrcia.lly. lJnl:ortulmtely other  fa(,- 
tors can complicate i)r(,l)arative (IlA'.  
These are column ]lleed, em'ichment of 
trace impurit ies,  mM eontanlinatio), 
with late appear ing  peal<s il, the auto- 
mated instruments.  It may tie worth- 
while commenting on some of these et'- 
feets. When  we first heg'an to use auto- 
mated prepara t ive  gas ehromat(igrat)hy 
on fa t ty  materials,  we (:ollected the de- 
sired peak over and over  f rom many 
sample inject ions unti l  a considerable 
quant i ty  was obtained. AnMytical gas 
chromatography was then used to assay 
the material .  I t  was with considerable 
dismay that  we found we had not the 
single pure  compound as we expected. 
We had enriched some trace materials 
that emerged very  close to the main 
peak and had an obvious mixture.  
Compounds that were normal ly  only 
in trace amounts, were now present 
in appreciable quantities. This trace 
enrichment could be used to advantage 
to obtain the eompounds, but it can 
cmnplieate the purif icat ion process. 

The above mentioned problem has 
another variation in that inaterials with 
much longer retention time can con- 
taminate the peaks being collected. This 
happens with instruments that pro- 
gram through, a preset  t ime cycle. I f  

(Continued on page 33) 
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M E A S U R E M E N T  
RANGES!  

B R O O K F I E L D  
The most  versatile viscometer 
in the world,  at lowes t  
price in its field! 

Upgrade! Update! The 8-speed Brook- 
field Viscometer will  give your lab a 
valuable capability dimension. Measure 
the viscosity or consistency of any fluid, 
at the flick of a switch. Extremes in vis- 
cosity, temperature or corrosion pre- 
sent no problem. You obtain accurate 
readings in seconds with materials hav- 
ing viscosity of from 1 to 64 million 
centipoises. Anyone can do it, in the 
laboratory or in the plantf 

If you currently have a single-speed, or 
4-speed Brookfield ask about convert- 
ing it or trading it in for a new 8-speed 
model. 

G E T  T H E  F A C T S !  
N e w  c a t a l o g  y o u r s  for  the  risking. 

WORLD'S STANDARD FOR 
VISCOSITY MEASUREMENT-CONTROL 

/Jroo 'eld 
ENGINEERING LABORATORIES, INC. 
STOUGHTON 13, MASSACHUSETTS 
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2~xBSTRACTS: ~IOLOGY AND ~UTRITION 

in their diet (L-S)  existed ill the levels of arachidonic, lino- 
leic, and a C-20 triene. The F -F  chicks, which were late in 
hatching, had a lower level of linoleie and arachidonic and a 
higher level of a C-20 trieste thtm L-S chicks tha t  hatched 
normally. The length of t ime the dams were depleted of es- 
sential f a t ty  acids had no effect oil the f a t t y  acid composition 
of the tissue fa t  of progeny fed a practical  diet for  4 weeks. 

BIOSYNTHESIS Olq' UNSATURATED FATTY ACIDS IN AC~NT~HAMOE, BA 
Sp. E. D. K o r n  (Lab.  of Biochem., Section of Cellular Physiol.,  
Natl.  Hea r t  Inst . ,  Nalt .  lus ts ,  of Health,  Bethesda, Md.).  J.  
Biol. Chem. 239, 396-400 (1964). The biosynthesis  of the 18 
carbon and 20 carbon unsatm'a ted  f a t ty  acids of Acantha.moeba 
sp. has been studied by growing the amebas in the presence 
of radioactive f a t ty  acids. Evidence has heen obtained for  the 
im.thway acettlte --~ stcarate--> olea.te --> linoleate --> ll ,14-eicosa- 
dienoate --~ 8,11, ] 4-eieosa t r ienoate --> 5, 8,1l, 14-eieosatetranonte. 
Oleate is also converted to l l -eicosenoate.  

STUDIES ON AVIAN EAT COMPOSITION. 1. EPFECT GP DIETARY FAT 
ON THE FATTY ACIDS OF THE TRIGLYCEIgIDE.S AND PI~0SPHOLIPID 
FtgAC'PIIINS OF ~I~H~; BLOOD PLASMA ANI) AI)IFOSN 'PISSUE LIPIDS 0'1 ~ 
T[IE LAYING IdEN. ~. E. Isaaeks,  R. E. Davies, T. Iv[. Ferguson,  
B. Reiser and J .  R. Couch (Dept.  of Poul t ry  Sci. and Biochem- 
istry and Nutr i t ion,  Texas A&M Univ., College Station, Texas) .  
Poul t ry  Sci. 43, 105-13 (1964). An a t tempt  has been made to 
s tudy the relat ionship between the f a t ty  acid composit ion of 
the blood plasma and adipose tissue of two year  old hens that  
had beess main ta ined  on four  different rat ions,  three of which 
contained either 10% animal tallow, 10% rice oil, or 10% soy 
bean oil. Both the triglyeeride and phospholipid f rac t ion  of 
the blood p lasma and adipose tissue were analyzed. The sub- 
s t i tut ion of fa t  in the diet, either animal  or vegetable, for  rice 
hulls resulted in an increase in tile total  per cent unsa tura ted  
acids and a decrease in the sa tura ted  acids of the plasma tri- 
glycerides and plasma phospholipids,  but  had no effect on the 
sa tura ted  to unsa tu ra ted  acid ra t ion of the adipose phospho- 
lipid. 

2. THE SELE.CTIVE UTILIZATION 01~ ~ FATTY ACIDS BY THE C'HIC'K 
EMBRYO. Ibi(~., 113-20. The i)olyuusaturated acids of the egg 
yolk triglyeeride and pbosI/holipid appear  to be perferent ia l ly  
utilized in the development of the 20-day chick embryo. The 
sa tura ted  acids, myris t ic  acid, palmitie acid, and stearie acid 
increased in concentrat ion in both the remaining yolk triglyc 
eride and phospholipid fract ions.  A decrease in per cent of 
oleie acid in the remaining yolk sac triglyeeride f rac t ion  indi- 
cates its preferent ia l  utilization, while a decrease in per cent 
of linoleic acid in the remaining yolk sac phospholipid frac- 
tion also suggests  preferent ia l  utilization. Analysis  of the 20- 
day embryo triglycerlde and phospholipid f ract ion shows the 
synthesis of a more sa tura ted  fa t  i~ both f ract ions  than oc- 
curred in the triglyceridc frnction or phospho/ ipid f ract ion of 
the egg yolk lipids. 

PtIO'SPHOLIPID-SUGAI~ COMPLEXES IN RELATION TO C'ELI~ MEIvI- 
BRANE MONOSACC.HARIDli5 TI~ANSPOR*I ~. P. G. LeFevre,  K.  I.  Hab  
ich, H. S. Hess, M. R. Hudson  (Dept.  of Pharmacology,  Univ. 
of Louisville School of Medicine, Louisville, Ky . ) .  Science 143, 
955-57 (1964). Phosphol ipids  extracted front " g h o s t s "  of 
human erythrocytcs  or froni other sources carry  subs tant ia l  
quant i t ies  of glucose or other monosaccbarides from the dr)" 
state into highly nonpolar  solvents. Various characterist ics 
of this weak association phenomenon show suggestive parallels 
with known proper t ies  of the mediated sug~r - t rans fe r  system 
in the membrane  of the intact  red cell. 

PF~OTEIN-ENEI~GY REI~ATIONSHIP IN ADULT fiATS. II. QUANTYPATIYE 
VARIATIONS IN DIEITARY NITROGEN AND EFFEICTS 0,N DEPOSITION 
OF HEPATIC' I~'A~I ~ AND ON NITROGEN UTILIZA~tT0.N. P. A. Gareia 
and C. E. Roderuck (Home Economics Research Deist., Iowa 
Agricultural and Home Economics Experiment Sta., Ames, 
Iowa). J. N~tr. 82, 231-36 (1964). Groups of female adult 
ra ts  were fed, ad l~bi~,l~, a diet providing 5% of the food 
energy us laeta lbumin or the same diet supplemented with 
amino acids calculated to the most  l imiting a f t e r  comparison of 
the ratio of amino acids to t ryp tophan  with tha t  of the daily 
amino acid requirements  of the adult  rat.  Af t e r  20 days of 
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unrest r ic ted feeding, no significant differences ill food intake 
were attr ibutable,  to added arginine,  methionine,  phenylalanine  
�9 ~nd valine. Both g roups  were comparable  in body weight,  ni- 
t rogen  retent ion and in weights  and ni t rogen concentra t ions  of 
liver and carcass. However, hepatic fa t  was significantly lower 
with supplementa t ion  than  without.  Restr ict ion of food energy 
intake for  30 days to two-thirds of amounts  consumed volun- 
tar i ly was associated with decreased hepatic weight  and nitro- 
gen;  concentrat ion of hepat ic  n i t rogen increased. 

LIPIDS 0F THE, E.MBRYONIC LIVER. G. L. Fe ldman  and C. K.  
Grtmtham (Biochem. See., Dept.  of Ophthalnmlogy,  Baylor  
Univ. College of  Med., Houston,  Texas) .  P v u l t r y  Sci. 43, 150~ 
53 (1964). The accumulat ion of lipids in the embryonic liver 
increases very rapidly a f te r  the seventeenth d'~y of incubation.  
Most of this increase is tbe result  of a marked build-up of 
cholesterol ester which may play a. role in enabl ing the chick 
to adap t  to its new envi rmunent  a f te r  hatching.  Tim liver 
lipids are till similar in f a t t y  acid composition, differing only 
in the qu 'mti t ies  of palmitate ,  s teara te  and olcate t lmt occur. 

EFEECT C*~" RESTI~ICTED A~/~ESS TO I~"E.ED ON THE. SEI~UM AND LIVER 
LIPIDS 0F SWINE. H. D. Fausch  (Animal  Sci. Dept., Cal i fornia  
State  Polytechnic College, Poniona, Calif .) .  Proe.  Soe. E x p .  
Biol. Med.  115, 402 05 (1964).  Serum cholesterol and phos- 
phoslipid levels were significantly elevated (P  ~0 .05)  in ad 
l ib i tum- fed  pigs compared with the restr ic ted-fed animals  at 
the end of 84 days. Af te r  173 days of restr icted feeding, pigs 
fed ad l ib i tum had significantly higher  liver cholesterol, tr iglye- 
eride and C / P  rat ios than  pigs with limited access to food. The 
serum C / P  ratio was significantly higher  bu t  serum tr iglyeeride 
significantly lower (P  ~0 .05)  in the ad l ib i tum- fed  pigs when 
compared with the group receiving one 2-hour feeding. Marked 
var ia t ions  in the sermn lipid levels between different breeds of 
pigs and between sexes were observed. 

PEROXIDATI0.N AND LYSOSOMES IN NUTRITIONAL MUSC~JLAK DYS- 
TRt~PHY 0P C'HICKS. L D. Desai, C. C. Calvert, M. L. Scott  and 
A. L. Tappel  (Dept .  of Pou l t ry  H u s b a n d r y  and Graduate  School 
of Nutr . ,  Cornell Univ., I thaca ,  N.Y., and Dept.  of Food Sci. 
and Tech., Univ. of California,  Davis, C~lif.). Proc.  Soc. Exp .  
Biol. M e d  115, 462-66 (1964).  Muscle t issues f rom chicks with 
nutr i t ional  muscular  dys t rophy  produced by feeding a diet 
deficient in Vi tamin E and sul fur  amino acids and stressed wi th  
excess dietary linoleie acid showed significant increases in 
peroxidat ion as evidenced by TBA index and also showed in- 
creased activities of the lysosomal enzymes. Addit ion of DL- 
mcthioni~e or d-a.tocopheryl acetate to the deficient diet pre- 
vented the dystrophy,  reduced the peroxidation and reduced the 
lysosonial enzyme activities. 

LIPID COMPOSITION AND SYNTHESIS IN RAT LIVER I)UlCING PREG- 
NANCY AND q?HE P1JERPERIUM. W. H. Dannenburg ,  R. L. Bur r  
and N. H. Leake (l)ept .  of Obstetr ics  and Gynecology, Wake 
Fores t  College, and Nor th  Carolina Bap t i s t  Hosp.,  Winston-  
Saleni, N.C.) .  P,roe. Soc. Exp .  Biol.  Med.  115, 504-08 (1964).  
The composition as~d incorporat ion of aeetate-l-C TM into liver 
lipids of non-pregnant ,  p regnant ,  and puerpera l  ra ts  were de- 
termined. Results  show tha t  total  cholesterol and phosphol ipid  
phosphorus  in ra t  liver dur ing pregnancy  and the puerpe r ium 
do not  differ f rom those found in non-pregnan t  animals.  How- 
ever, the tr iglycerides f rom livers of puerpera l  animals  were 
significantly higher  than  those found  in ether non p regnan t  or 
p r egnan t  rats.  Incorpora t ion  of acetate-l-C 14 into f a t t y  acids 
and unsaponifiable substances by liver slices f rom p reg n an t  
ra ts  was  significantly grea ter  than tha t  observed for  non-preg- 
nant  and puerpera l  rats.  No differences were observed in the 
~moles of acetate incorporated  into the f a t ty  acids of triglyc- 
erides and phospholipids.  

]VIETABOLISM AND EXCRETION AS PACTGRS IN~LUENCING SERU~I 
CHOLESTERO,L LE~E:L IN TWO LINE.S 0P C'ItIC'KENS. C. E. Clark, 
F. H. Wilcox and C. S. Shaffner  (Dept .  of Pou l t ry  Sci., Univ. 
of  Maryland,  College Park ,  Md.) .  _Proe. Soe, Exp'. Biol.  Med .  
115, 524-27 (1964). Two lines of  White Leghorn  chickens 
differing in serum cholesterol level were studied. The line dif- 
ference in cholesterol was  unchanged in serum f rom post-hepat ic  
blood as compared to pre-hepatic  blood. No line differences 
were observed in ra te  of ,in v i t ro  cholesterogenesis f rom aee- 
tate-l-C x' incubated with blood or liver slices. Fol lowing admin- 
i s t ra t ion  of cholesterol-4-C ~4, differences were not  detectable 
between lines in labeled nonsaponifiable subs tances  in liver, gut ,  
skin, adren'fl, or carcass, or in the labeled saponifiable f rac t ion  
of liver or feces. Fecal excretion of labeled nonsaponifiable 
substances,  however, was significantly higher  in the low line, 
sugges t ing  genetic regulat ion of cholesterol homeostasis  th rough  
excretory pathways .  

(Continued on page 30) 
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INFLUENCES OP DIETARY CARBOHYDRAT~-]~L~T CO:MBINATIO~NS ON 
VARIOUS EUNCTIONS ASSOCIATED WITH GLYCOLYSIS AND LIPOGF, NE- 
SIS IN RATS. I I .  GLUCOS~ VS. SUCROSE W l T R  CORN 0IL AND TWO 
HYDROGEN2LTED OILS. C. Carroll  (Dept .  of  H o m e  Economics ,  
Univ.  of  A r k a n s a s ,  Faye t tev i l l e ,  Ark . ) .  J. Nutr.  82, 163-72 
(1964) .  We ' tn l i ng  r a t s  were f ed  diets  d i f fe r ing  only in source 
of c a r b o h y d r a t e  and  f a t  for  2 to 4 weeks. L ive r s  were a s sayed  
for  g lucose-6-phospha tase  and  f ruc tose  d i p h o s p h a t a s e  act ivi t ies ,  
and  for  con ten t  of  g lycogen  and  l ipids.  Ef fec t s  on enzyme ac- 
t iv i t ies  of  s u b s t i t u t i n g  f ruc tose  for  glucose were s imi lar  to 
those  observed on s u b s t i t u t i n g  sucrose for  rice s tarch .  Feeding 
ei ther  h y d r o g e n a t e d  coconut  oil (HCO)  or h y d r o g e n a t e d  p e a n u t  
oil ( H P O )  in p la te  of  corn oil (CO) modif ied the  enzyma t i c  
responses  to d ie t a ry  f ruc tose .  Resu l t s  with H P O  were s0nle- 
what  d i f fe rent  t h a n  those  with HCO. Lab i l e  phospho rus  va lues  
were h ighes t  in g roups  fed  sucrose or f ruc tose  wi th  CO, and  
lowest  in  those  f ed  rice s tarch or glucose with H P O .  

PUlClFIC'ATIO'N AND CHARACTERIZATIO'N OF THE LIPID A CG~PO- 
NENT OF THE LIPOPOLYSACCHARIDE.S F R O M  E SCHEI~ICHIA COLI. 
A. J .  B u r t o n  and  H.  E.  Car te r  (Div is ion  of Biochem.,  Noyes  
Lab .  of  Chemis t ry ,  Univ .  of  I l l inois,  U r b a n e ,  I l l . ) .  Biochem- 
istry 3, 411 18 (1964) .  A crude l ipopolysacchar ide  f r ac t i on  has  
been isola ted f r o m  Escherichia cell, s t r a i n  OmB~, by  cold aque- 
ous phenol  ex t rac t ion .  Pur i f ica t ion  of  th is  ma t e r i a l  gave a 
l ipopolysacchar ide  p r epa ra t i on  ( F - I I I )  of  h igh  molecular  weight  
in  4 - 5 %  yie ld  (based  on the  dry  we igh t  of  the  cells) .  I n  ad- 
di t ion,  by ex t end ing  the  pur i f icat ion p rocedures  commonly  used,  
ano the r  1 0 - 1 5 %  yield of l ipopolysacchar ide  was recovered.  The  
l ipid con ten t  of  th is  second p r epa ra t i on  ( F - I V )  has  not been 
previous ly  observed.  Mild aqueous  acid d e g r a d a t i o n  of the  bac- 
te r ia l  l ipopolysacchar ides  re leased the  L i p i d  A componen t ,  which 
was  then  purif ied by  acetone f r ac t i ona t i on  and  silicic acid chro- 
m a t o g r a p h y .  

PUtCIFICATION PP~OCE.SS O1~" 'rocoPttEROL CONTAINING MATERIALS. 
S. K i j i n m ,  K.  Na i to  and  T. Mori  (E i sa i  Co., Ltd. ,  Tokyo) .  
U.S. 8,122,565. A tocopherol  con ta in ing  nmt e r i a l  is dissolved 
in a polar  o rgan ic  solvent  and  contac ted  wi th  a bas ic  anion 
exchange  res in  in hydroxy l  f o rm  to adsorb  s u b s t a n t i a l l y  all of  
the tocopherols  on the  resin.  The adso rbed  toeopherols  are  
e lu ted  by p a s s i n g  an acidic e lu t ing  solut ion t h r o u g h  the resin.  

STABLE DRY POWDERED ~AT-SOLUB.LE VITASIINS. A .  R osenbe rg  
(Commerc ia l  Solvents  Corp.) .  U.S. 3,124,510. A m e t h o d  of 
m a n u f a c t u r i n g  dry, I)owdered, fa t - so luble  v i t a m i n s  in a s table  
fo rm comprises  in ix ing water,  fa t - so luble  v i t a m i n - b e a r i n g  oil 
hav ing  a h igh  concen t ra t ion  of the  v i t amin ,  edible f a t  which 
is a normMly  solid edible f a t  hav i ng  a melting poin t  r a n g i n g  
f rom 35-75C and  a n o n - f a t  vehicular  m a t e r i a l  compr i s ing  a 
combina t ion  of ge la t in  and  skim milk solids, honmgen iz ing  the 
mixture ,  and  s p r a y - d r y i n g  the  homogeniza te .  

CAI~OTENOID PIGMF~NT AND PROTEIN COMPLEIX AND METYIOD OF 
PRODUCING THE SAME. W.  H .  W i n g e r d  and  S. Sape r s t e in  (Bor-  
den Co.).  U.S. 3,L~5,~5I. I n  m a k i n g  a caro tenoid  compos i t ion  
of improved  color re ten t ion ,  tile process  compr ises  a d m i x i n g  
0.005-10 p a r t s  by weight  of  a caro tenoid  and  40 -300  pa r t s  of  
an  edible l ipid solvent  into an  aqueous  dispers ion,  a t  a tenlpera-  
tu re  ()f a t  leas t  160F, of  100 pa r t s  of  a p ro te in  (milk,  soy or 
p e a n u t  p ro te in )  and  t h a t  is soluble in water  only a t  a p H  of 
5-9,  h o m o g e n i z i n g  the  r e su l t ing  mix tu re ,  m a i n t a i n i n g  the  mix- 
tu re  a t  a p H  wi th in  the  r ange  5-9 and  below the  t e m p e r a t u r e  
of  hea t  d e n a t u r i n g  of the  p ro te in  unt i l  a eonlplex of tile 
carotenoid  and  the  p ro te in  resul ts .  A s u b s t a n t i a l  p a r t  of  the 
carotenoid  t hus  becomes unex t r ae tqb le  f r o m  the p ro te in  by  
petroleunl  ether .  

�9 D r y i n g  Oi l s  and P a i n t s  
DRYING OILS: ISANO OIL. J .  D. yon Mikusch.  Farbe Laclc 70, 
17-28 (1964) .  I f  one d i s r eg rads  l inseed a n d  ta l l  oil, there  is  
a d is t inc t  lack of new and  comprehens ive  i n f o r m a t i o n  on the  
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ind iv idua l  d r y i n g  oils which t a n  claim to be of interest in the 
n m * m f a c t u r e  of  b inders .  Th i s  is the  first of  a ser ies  of  p a p e r s  
which will deal  wi th  d ry ing  oils. The  au tho r  ha s  g iv en  a com- 
plete p ic tu re  of  th is  h is tory ,  i so la t ion  and  uses  of  i sano  oil. 

ELECTRO-D]gPO'SITION O]O PAIN~IX--I AND ~. A BEGINNER/S GUIDE 
TO ~F~LE.CTt~OPHORESIS.' '  J.  R. Ber ry .  Paint Technol. 27, 1 3 -  
18 (1963) ; 28, 24-28 (1964) .  An  excel lent  i n t r o d u c t i o n  to the 
technology.  

DRYING PROPERTIES OF THE SEED OIL FROM SIBERIAN P I N E .  J .  
Pokorn:~ and  V. Pokorn 'h ( I n s t .  Chem. Technol .  P r a g u e ) .  J .  
Inst. Chem. Technol. Pra,gue 5-1,  285 90 (1962) .  Th e  oil ex- 
t r ac t ed  f r o m  the  seeds of the  S iber ian  P ine  cont '~ins a h ig h  
pe rcen tage  of  l inoleie and  a modera t e  a m o u n t  of  l inolenic.  
F i l m s  p r epa red  f ront  th is  oil d ry  more  slowly and  are  less h a r d  
t h a n  films p r e p a r e d  f r o m  common  d ry ing  oils. However ,  ad- 
di t ion of  up  to 50% of th is  p ine  seed oil to l inseed  oil or 
t u n g  oil does no t  cause  a s u b s t a n t i a l  drop i~t the  d r y i n g  r a t e  
of  the  l a t t e r  oils. D r y i n g  is aceeler ' , ted by the  a d d i t i o n  of 
promoters ,  especit~l]y m q n g a n o u s  and  eobal tous  sal ts .  

�9 D e t e r g e n t s  
I{YDROTI~OPF~S: S O L U B I L I S I N G  AGENTS FOR DETF~GENT POWDEI~S. 
MANUFACTUI~E O,l~' SODIUM P-TOLUENE SULPHATE. M .  t .  Phi l l ips .  
Mf.q. Chemist 34, 575-77 (1963) .  An  economic s t u d y  of  the  
commerc ia l  p roduc t ion  of  sod ium p- to luene  s u l p h a t e  is pre-  
sented.  

THE EFFECT OF TE~IPERATURE ON THE SULPHATION OF C0,NDENSA- 
T I G N  PRODUCTS OF DI- AND TRIETttANOLA/~fINE W I T I t  OLLIG AC'ID. 
J.  Za j l c  and  J .  K a h o v c o v h  ( In s t .  Chem. Tech.,  P r a g u e ) .  J .  
Inst. Chem. Technol. Prague 6-1,  265-83 (1962) .  Die thano l -  
amine  and  t r i e t h a n o l a m i n e  were r eac ted  wi th  oleic ac id  (200 
m m  Hg,  160C, 0 .5% su l fu r i c  acid ca t a ly s t )  a n d  tile r eac t ion  
p roduc t s  ana lyzed  as 60% amide  and  40% es t e r amin e  in  the  
case of  d ie thano lamine ,  100% es tc ramine  in  the  case of  tr i-  
e thano lamine .  These  condensa t ion  p roduc t s  were s u l p h a t e d  wi th  
cone H._,SO, (up  to a 3 : 1  mola r  excess)  a t  t e m p e r a t u r e s  f r o m  
O-80C. The  m a x i m u m  degree  of double bond  s u l p h a t i o n  was  
f o u n d  to be a p p r o x i m a t e l y  60% unde r  o p t i n m m  condi t ions ,  i.e. 
40-60C and  100% excess H,_,SO4. Su r face  t ens ion  of  a 3 g /1  
solut ion of the  s u l p h a t e d  p roduc t s  was  45-55  d y n / c m ,  de- 
t e rgency  only 50% as h igh  as  tha t  of  a lky lbenzene  s u l f o n a t e  
b u t  f o a m  s t ab i l i t y  (Ross-Miles  me thod )  is very  h ig h  ( 9 3 % ) .  

]~OLE OF E;XTERNAL VARIABLES IN DEGI~ADATIO,N OP STI~AIGHT 
0HAIN ABS.  R. F u h r m a n n ,  J .  van  P e p p e n  and  W. F o r d  (Al-  
l ied Chemical  Corp.) .  Soap Chem. Specialties 4 0 ( 2 ) ,  51-53,  
196 (1964) .  The  inf luence of  the  fo l lowing ex te rna l  va r i ab les  
on the  a d a p t a t i o n  and  ra te  of  d e g r a d a t i o n  of s t r a i g h t  cha in  
a lkyl  benzene  s u l f o n a t e s  is d i scussed :  1) s u r f a c t a n t  concen- 
t r a t i on  a t  c o n s t a n t  bac te r ia l  coun t ;  2) bac te r i a l  coun t  a t  cox*- 
s t a n t  s u r f a e t a n t  concen t r a t i on ;  3) r iver wa te r  s to rage  pe r iod ;  
4)  inf luence  of add i t i ona l  eas i ly  a s s imi l a t ed  COD;  5) t em p e ra -  
t u r e ;  6) a g i t a t i o n ;  a n d  7) oxygen  pa r t i a l  p r e s su re  of  "mra t ing  
gas .  

]:~IODEGRADATION OF NONIONICS. C. A. V.~th ( U n i o n  Carb ide  
Corp.) .  Soap Chem. Specialties 4 0 ( 2 ) ,  56-8,  182 (1964) .  Th i s  
is the  first  pa r t  of  a d i scuss ion  of the  bas ic  concepts  of  biode- 
g r a d a t i o n ;  phys ica l ,  chemical  and  biological  t e s t s  for  m e a s u r i n g  
b i o d e g r a d a t i o n  u n d e r  va r ious  e n v i r o n m e n t a l  cond i t ions ;  tile 
re la t ive  deg radab i l i t i e s  of  e t hoxamer s  m a d e  f r o m  severa l  
s t r a i g h t - c h a i n  hyd rophobe  sources.  

HEAVY DUTY DETERGENT COMPOSITION. R. A. Grifo, R. L. May- 
hew, A. Stefeik and F. E. Woodward (General Aniline & Film 
Corp . ) .  U.S. 3,122,508. A n  a lka l ine  c lean ing  compos i t ion  in  
the f o r m  of a 0 .3% by  we igh t  aqueous  solut ion and  h a v i n g  a 
p H  of 3 -12  cons is t s  of  a p p r o x i m a t e l y  1 to 10 p a r t s  of  an  
a lkal i  me t a l  p o l y p h o s p h a t e  and  I to 10 p a r t s  of  the  r eac t ion  
p roduc t  of  a m i x t u r e  of  p r i m a r y  and  seconda ry  p h o s p h a t e  
es ters  of  P~O5 wi th  a nonionle  su r f ace  act ive agen t .  Th e  non-  
ionic a g e n t  h a s  the  molecu la r  conf igura t ion  of  a c o n d e n s a t i o n  
p roduc t  of  a t  l eas t  1 mole of e thylene  oxide and  up  to an  
a m o u n t  sufficient to provide  the  a g e n t  wi th  a b o u t  95% by  
we igh t  of  combined  e thy lene  oxide wi th  1 mole of  a c o m p o u n d  
con t a in ing  6-150 ca rbon  a toms  a n d  a reac t ive  h y d r o g e n  a tom.  
Th i s  compound  m a y  be  selected f r o m  the  g roup  cons i s t i ng  of 
phenol ,  a lkyl  phenols ,  a l ipha t i e  alcohols, f a t t y  acids,  f a t t y  
amines ,  f a t t y  amides ,  ros in  amines ,  long  cha in  su l fonan l ides ,  
long c h a i n - s u b s t i t u t e d  ary l  su] fonanl ides ,  a n d  h i g h  molecu la r  
we igh t  m e r c a p t a n s .  
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Gas Chroma%e ap@ 
(Continued front page 25) 

have been involved in analyt ical  work 
and quali ty control for  many years 
have had nightmares contemplating the 
probable future. The specifications for 
a fu ture  fa t  may be something like 
this: 12:12:12  (trilaurin), 14 :14:14  
( t r imyr is t in) ,  1 6 : 1 6 : 1 6  ( t r ipahni t in ) ,  
and 3 8 : 1 8 : 1 8  (tristearin) in equal 
quantities.  You won' t  be able to hedge 
because the customer will also have a 
gas ehromatogral)h.  Someone once said 
gas chromatography  will mal<e honest 
),(m mlt (>I' us all. 

Fa t ty  acids are the s tar t ing )mtterial 
f,)r a great  many derivatives.  These 
in(.la(h, hmg chain al(,(ihols, aldehydes, 
n i t ) ' i l , ' . ,  amin(,s, k(,tones, ami(h's, and 
(]l , l l Iel ' , , i l ry /llllllll),li/nll ( 'Oll,I)o/l,,(ls. (Jan 
('hr<))),atography has been apl)lied t<) 
th(, S(,l)arati(m and amdysis of each (it' 
th(,s,. ),aft 'rials. l}('l'ore tILt?, it was 
n('('('ssar.v t() (hweh)p a functional  
gr()u]) mmlyli(,al method R)r each new 
('()ml)()und as th(,y were mad(,. Very 
often, m()re tim(' was required to find 
a ~ui la l )h ,  mmlyti('al method titan i t  
!(,()k 1() (h'v('h)p the origimd (,omponn(l. 
l( ~'o(,s with(,ut saying, that all e)m)'- 
lllOII~; llIll()(IIl( Of tiiH,e is })eing saved 
in l'('s(.'~,'(.h l)ro.i(,(.(s through the llS(. ()1' 
( i lA' .  An()th(w (livi(hm(l, for the aml- 
lyti(.al ('h('mist at least, is tlm (,~ise or 
(,()nvi)wing the ()rganic ehenlists ~Ii,(I 
oth(,r r(,s(,arch(.rs their  eoml)OUn(Is are 
lIot 3 l w l l y s  pl,, '( ' .  ~Vl,('I, (tile o b s e r v e s  
a dozen l)(,aks in n (.hromatog'raph (if 
n " p u r e "  (.()roll(rand , its pur i ty  be('om(,s 
sus l )e ( . t ,  

17l) h) now we have only (Its(tossed 
(lire(.t (IIA? appl icat ions in th(, lipid 
li(,hl. 'l'h(,l'e are many other  amllytical 
apl)li( 'ations for (;l~C', of inte,'('st to th,, 
fat and o i l  industry. Tlws(~ al)pli(:a- 
tim~s in('lu(i(, investigations on l)esti- 
(d(h,s i,, fats, (:hi(d< edema factor,  
flavors, odor and color iir(iblems. The 
great  svnsitivit5 ()l; GLC will probably 
))rake the solution of these problems 
I)()ssible ()l' at  least somewhat easier. 

('his chromat(igraphy complements 
many other amdytieal  methods. Used 
in comb!nat!tin with other  instrumental  
techniques, the scope of eaeh method is 
increased. The effluents f rom the GLC 
column can be fu r the r  examined using 
IR and UV absorption spectrometers. 
Another  very useful  technique is to 
t)a.ss pa r t  of the gas stream directly 
into a mass spectrometer,  t~adioactive 
fa t ty  acids and esters have been ehro- 
matographed and their radioact ivi ty  
measu:red as they emerge from the 
column. The effluents of the gas stream 
may be passed into chemical reagents 
to indicate functional groups. Another 
common pract ice is to collect the peaks 
for further characterization by chemi- 
cal and physical means, lVfany devices 
have been invented for this purpose. 
Some are as simple as a glass capillary 
in a paper cup of d~ T ice. Others are 
complex electronically controlled frac- 
tion collectors capable of  autmnat ical ly  
collecting up to 50 peaks. Once a peak 
is collected, a melt ing po in t  may be 

run on it or perhaps IR or UV spec- 
troscopy analysis. I f  the collected peak 
is radioactive, its radioact iv i ty  may be 
measured with a l iquid scintil lation 
counter. F r o m  all this, one can sur- 
arise r ight ly  that  it often takes more 
than a retention time to prove the 
identity of  an unknown gas chromato- 
graphic peak. 

Another useful technique that com- 
plements GLC is thin layer chromatog- 
raphy  (TLC) .  Spots  f rom thin layer 
chromatographs can be recovered and 
gas chromatographs  may be collected 
and rechromatographed on thin layer 
plates for  proof of pur i ty  and identity.  
I t  should be mentioned that  the older 
techniques of column and pape r  ehro- 
matogaphy can also be used in ]llu('h 
the same way as TIX', to eonlphm,ent 
(ILC. l:h)wever, th('s(, earl ier  i),(,th()ds 
(re)mot match the resolving pow(,r or 
ease ()I' operat ion or (,ith(,r (}IA~ o)' 
TIXL 

Sin(,e the earli(,st days of g'as (.hr()- 
m~Ltog'ral)hy, it has always lie(,,, pos- 
sihle to collect enough material h'om 
an analytical chromatograph for  fur- 
th(,r amdytieal  work. Invest igators  soon 
visualized sealing ul> (IIA' to obtain 
sign!fit,ant (luantities of v(,ry liar(' sub- 
.~t'm(,es. At first (h(,s,, (,arly l)r(,par'~- 
tiv(~ instruments  w(,r(' )mthing m()r(, 
t lmn  seal(,d up plumhin~. ('<)hmms of 
one to ten inches i,l diameter  w('re 
()l'ten eonstru(4e(l. I t  was (luickly found 
that though thes(, large eolu,m,s had 
great  eapaeity,  th(,ir (,flicien(,y was 
usually very po()r. The modern al)- 
l)roach is t(i use small(,r diameter  (,ol- 
mires with autonmti(' inje(~tion anti (,ol- 
h,(,tion. Sueh an instrument  may be 
programmed to rml vontimnmsly until 
(,onsiderable quanti t ies of the desired 
pure substances are eolh'(4e(t. A num- 
I)(.r ()11 such instruments  al'e aw, ilabh, 
(,o,m,mrcia.lly. lJnl:ortulmtely other  fa(,- 
tors can complicate i)r(,l)arative (IlA'.  
These are column ]lleed, em'ichment of 
trace impurit ies,  mM eontanlinatio), 
with late appear ing  peal<s il, the auto- 
mated instruments.  It may tie worth- 
while commenting on some of these et'- 
feets. When  we first heg'an to use auto- 
mated prepara t ive  gas ehromat(igrat)hy 
on fa t ty  materials,  we (:ollected the de- 
sired peak over and over  f rom many 
sample inject ions unti l  a considerable 
quant i ty  was obtained. AnMytical gas 
chromatography was then used to assay 
the material .  I t  was with considerable 
dismay that  we found we had not the 
single pure  compound as we expected. 
We had enriched some trace materials 
that emerged very  close to the main 
peak and had an obvious mixture.  
Compounds that were normal ly  only 
in trace amounts, were now present 
in appreciable quantities. This trace 
enrichment could be used to advantage 
to obtain the eompounds, but it can 
cmnplieate the purif icat ion process. 

The above mentioned problem has 
another variation in that inaterials with 
much longer retention time can con- 
taminate the peaks being collected. This 
happens with instruments that pro- 
gram through, a preset  t ime cycle. I f  

(Continued on page 33) 
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SS: V i s C O S | T V  ....... 
M E A S U R E M E N T  
RANGES!  

B R O O K F I E L D  
The most  versatile viscometer 
in the world,  at lowes t  
price in its field! 

Upgrade! Update! The 8-speed Brook- 
field Viscometer will  give your lab a 
valuable capability dimension. Measure 
the viscosity or consistency of any fluid, 
at the flick of a switch. Extremes in vis- 
cosity, temperature or corrosion pre- 
sent no problem. You obtain accurate 
readings in seconds with materials hav- 
ing viscosity of from 1 to 64 million 
centipoises. Anyone can do it, in the 
laboratory or in the plantf 

If you currently have a single-speed, or 
4-speed Brookfield ask about convert- 
ing it or trading it in for a new 8-speed 
model. 

G E T  T H E  F A C T S !  
N e w  c a t a l o g  y o u r s  for  the  risking. 

WORLD'S STANDARD FOR 
VISCOSITY MEASUREMENT-CONTROL 

/Jroo 'eld 
ENGINEERING LABORATORIES, INC. 
STOUGHTON 13, MASSACHUSETTS 
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