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�9 F a t s  and  O i l s  
THE ANTIOXIDANT ACTIVITY OP VEGETABLE EXTRACTS. I. FLAVONE 
AGLYCONES. D. E. Pratt and Betty M. Watts (Dept. of Food 
and Nutri t ion,  Florida State Univ., Tallahassee, Florida).  J .  
Food Sci. 29, 27-34 (1964). Quercetin, isolated from hydro- 
lyzed extracts of several plant tissues, accounted for a large 
portion of the antioxidant activity of the extracts. The most 
significant role of the hot-water extracts from the various plants 
given is apparently their ability to terminate the free radical 
reactions occurring during lipid oxidation. 

LIQUID (OIL) SHOI~TENINGS IN ~VHITE BREAD. II. EFFECT OF 

ELLWATED TEMPERATUICES. E. G. Bayfield and W. E. Young 
(Florida State Univ., Tallahassee, Fla.). The Baker's Digest 
37, 59-66 (1963). Good quality bread can be made by the 
sponge and dough process when proofing doughs are actually 
above IIOF. However, the performance of such doughs is en- 
hanced by the addition of more hard fat than is normally used 
at lower temperatures. The bread crumb qualities are largely 
determined by the higher melting point fractions of the short- 
ening used. 

A GAS CHI~OI~IATOGRAPHIC I~IETHOD FOE THE DETERMINATION OF 
THE ANTIOXIDANTS BHA, BHT, AND ETHOXYQUIN IN AQUEOUS 
AND IN HYDROCARBON SOLUBLE SA~IPLES. T .  K .  Choy, J.  J. Quat- 
trone, Jr.  and N. J. Alicino (Nopco Chem. Co., Fine Chem. Div., 
Harrison, N. J . ) .  J.  Chromatog.  12, 171-177 (1963). A gas- 
liquid chromatographic method for separating and determining, 
to the nearest ppm, BHA,  BHT and ethoxyquin is presented. 
Liquid stat ionary phase used was SE-30 on ether Chromosorb W 
or firebrick. The data obtained were comparable to those ob- 
tained by ultraviolet speetrophotometric determinations. 

INPLUENCE OP SOLID COLUI~IIN SUPPORTS ON THE GLC ANALYSIS 
OF HIGHER PATTY ACIDS. H. Buhring (Physiol.-Chem. Inst. of 

Universitat, Hamburg, Germany). J. Chromatog. II, 452-458 
(1963). A procedure is described to test the influence of solid 
supports on quantitative gas-chromatographic analysis of fatty 
acid methyl esters. Acid treated kieselguhr or hexamethyl di- 
silazane treated firebrick was found to be adequate in produc- 
ing low adsorptive supports which maintained reproducible re- 
sults in quantitative analysis. 

A PROPOSED BASIS FOR THE SYSTE~IATIC IDENTIFICATION OF UN- 
SATURATED PATTY ACID ESTERS THROUGH GAS-LIQUID CHROMATOG- 
RAPHY ON POLYESTER SUBSTRATES. :n. G.  A c k m a n  a n d  R .  D .  

Burgher  (Fisheries Res. Board of Can., Tech. Sta., Halifax,  
N. S.). J. Chromatog.  11, 185-194 (1963). Systematic sepa- 
ration factors may be established among various unsatura ted 
fa t ty  acid methyl esters analysed by gas-liquid chromatography 
on polyester substrates.  These are apparently dependent on 
differences in the magni tude of the carbonyl end chain and end 
carbon chain parts  of the fa t ty  acid chain. 

SOME NEWER CONCEPTS OF THE RELATION OF E~IULSIFIER STRUC- 
TUBE TO PUNCTIONA~ITY. H. Birnbaum (Haehmelster  Inc., Pit ts-  
burgh, Pa . ) .  The B a k e r ' s  Digest  37, 44-51 (1963). An emul- 
sifier or emulsifier system for continuous mixing must  contain 
high melting monoglyeerides with sufficient monosterin or mono- 
pahnit ins to act as effective clathrat ing compounds. In addition 
to these, an ionic emulsifier for gluten interaction should be 
included. I t  is shown that  a well formulated emulsifier com- 
bination works equally well in both continuous and batch 
processes of bread production; however, an emulsifying system 
for batch processes does not always work in a continuous proc- 
ess since the batch process has greater tolerances to variables 
discussed than do the continuous processes. 

][~EPINING OF CRUDE COM1ViERCIAL SARDINE OIL. D .  P .  Sen, N. P. 
Dani, N. V. Srlpathy, K. Visweswariah, N. L. Labiry and V. S. 
Vernekar (Central Food Teehnol. Res. Inst.,  Mysore, India) .  
Food Sci. (Mysore )  12, 189-193 (1963). A simple and cbeap 
refining procedure was presented for refining commercial sar- 
dine oil to an oil which could be put  to industrial  use. Using 
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the method presented, the refined oil met specifications required 
by foreign countries. 

CARBONYLS IN OXIDIZING FAT. VI. T H E  GII~AR, D T REAGENT IN 
THE ISOLATION AND DETE,RMINATION OF MICRO Ah'[OUNTS OF N- 

ALIPHATIC ALDEHYDES AND 2-ALKANONES.  A .  M. Gaddis, R. 
Ell is  and G. T. Currie (Meat Lab., Eastern Util. 1%s. and Dec. 
Div., USDA, Beltsvi]le, Md.). J.  Food  Sci. 29, 6-16 (1964). 
Carbonyls in oxidized fa t  were converted to their Girard T hy- 
drazones by reacting the oxidized fa t  at room temperature with 
Girard T reagent in the presence of aqueous t-butyl alcohol. 
Quantitative recovery of the aldehydes was obtained, but  the 2- 
alkanones did not give a consistent recovery. The method pre- 
sented is believed to be useful for the isolation of aldehydes 
from oxidized fats  and oils. 

I N H I B I T I N G  ACTION OF OXIDIZED PORK PAT ON THE GERMINATION 

OF SPOKES OF BACILLUS SUBTILIS.  C. B .  Ramsey and J. D. K e m p  
(Univ. of Kentucky, Lexington).  J.  Food  Semi. 28, 562-566 
(1963). Rancid lard inhibited the germination and/or  growth 
of Baci l lus  subt i l is  spores. This inhibitory effect was suggested 
to be used as a criterion of pork fa t  rancidity. 

A N  ISIPROVED COLORIMETRIC ~IETHOD FOR DETERMINING ENDO- 

SULPAN ( T H I O D A N )  RESIDUES IN VEGETABLES AND BEEF FAT. 
J. C. Maitlen, K. C. Walker and W. E. Westlake (Entomology 
Res. Div., USDA, Yakima, Wash.) .  J.  Agrie .  Food  Chem. 11, 
416 418 (1963). Residues of endosnlfan (Thiodan) were de- 
termined in beef fat. The sample was extracted with hexane or 
pentane, the extracts cleaned up, solvent removed, and the resi- 
due is reacted with metbanolle alkali and aqueous pyridine, 
and the resulting color measure spectrophotometrieally. From 
45 pesticides, only captan, chlordan, heptachlor, interfered 
with the method. 

T H E  SCIENTIFIC EVALUATION OF UNPASIILIAR VEGETABLE 0ILS.  
M. R. Mills (Milling Group Development Labs., British Oil 
and Cake 5Iills Ltd., Albion Wharf ,  Erith, Kent,  England) .  
J. Oil and Colour Chemis ts '  Assoc. 47(3),  187-203 (1963). The 
problems involved in characterizing an oil completely are given 
with reference to a few specific examples. The unfamil iar  
vegetable oils discussed are those in which long-chain unsatu- 
rated acids, conjugated acids, hydroxy, epoxy and cyelopro- 
penoid acids have been found. 

T H E  ~iECHANIS~I O r  OXIDATIVE POLYSIERISATION. AUT~}XIDATIVE 

DECO~IPOSITION OF MONOETHENOID FATTY ACID PRIMARY OXIDA- 

TION PRODUCTS. J. H. Skellon (Chem. Dept., Brunel College, 
England). J. Oil and Co[our Chemists' Assoc. 45, 1001-10'09 
(1963). The mechanism of peroxide formation and decomposi- 
tion in film formation is given. The earlier stages of oxidative 
polymerisation in oils was elucidated by studying the fa t ty  acids 
and esters at high temperature oxidation. A mechanism is 
given explaining the intermediate reactions occurring in the 
polymerization of oils. 

DETEF,~IINATION OF OXIDATIVE CHANGES IN RAW 5IEATS BY THE 2- 
TI~IOBAlCBITURIC ACID I~IETHOD. A. Keskinel, J.  C. Ayres and 
H. E. Snyder (Dept. of Dairy and Food Ind., Iowa State Univ., 
Ames, Iowa).  Food  TechnoI. 18, 101-]04 (1964). Oxidative 
changes during storage of raw and cooked beef, lamb, pork 
and turkey meats were determined by the TBA test.  TBA num- 
bers varied with the extent of hematin catalysis. Cooked ground 
meat samples showed slightly higher TBA numbers than did 
the raw ground samples. TBA nunibers of cooked slices were 
considerably higher than  those of raw slices. TBA numbers 
were found to be inversely related to the initial pH. 

]:~ESPONSES OF CEREALS TO ANTIOXIDANTS. R .  H .  Anderson, D. H. 
Moran, T. E. Huntley and J. L. Holahan (Cereal Dec. Dept., 
James  Ford Bell Res. Ctr., General Mills, Minneapolis, Minn.).  
Food Technol. 17, 1587-1592 (1963). Stabilities of cereals 
are not a function of the amount of lipids or differences in 
composition of lipids but  largely dependent upon the antioxi- 
dants formed during toast ing or puffing. Alpha-toeopherol and 
ascorbic acid were not effective as an antioxidant.  Certain 
enolle carbonyl compounds did have some antioxidant  activity in 
cereals. 

]:~ANCO ~IETHOD FOR DETERMINING I~ANCIDITY IN B, ENDERED PORK 

PAT. C. B. Ramsey, J.  D. Kemp and R. B. Grainger (Kentucky 
Agriculture Exp. Sta., Lexington, Kentucky) .  Food Technol. 
18, 105 108 (1964). The method presented involved heating the 
fa t  with an isopropyl aIeohoI solution of potassium hydroxide. 
The optical density of this solution under the prescribed condi- 
tions was termed the Raneo number. I t  correlated well with 
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T B A  values,  peroxide values,  and  iodine number s  of f a t s  saul- 
ples oxidized for  var ious  periods.  

TASTE DEGRADATION [R, EVER.SION] IN OILS CONTAINING LINOLENIC 
ACID. V. Hohn.  Acta Polytechn. Seand. (Chem. Series No. 21) 
(1963) Norw. Contr., No. 16, 48 53. The pa r t  p layed  by volatile 
a ldehydes ,  as well as non  volati le p roduc t s  fo rmed  du r ing  de- 
composi t ion of peroxides,  in the  au tox ida t ive  degrada t ion  of the  
oils( soya and  rape) ,  the  content  of volat i les  and  non-volat i les  
in oils s tored in air  and  absence  of l igh t  and  the effect of 
non-volat i les  on the  accelera t ion of fo rma t ion  of peroxides  ~n~d 
volati le a ldehydes ,  are discussed.  (Rev. Cur ren t  Lit .  P a i n t  
Allied Ind . )  

NEW CI~YSTAL FORBI OF FATTY ACIDS. ]:~. F.  Hol land  and  J. R. 
Nielsen.  Acta Cryst. 16, P t .  9, 902-6 (1963).  An  inves t iga t ion  
of the i n f r a r ed  spec t ra  of  single c rys ta ls  of hexadecanoie ,  otto- 
decanoic and  docosanoic acids has  provided  evidence for  the 
existence of a new crys ta l  form.  The i n f r a r ed  spec t rum of the 
new fo rm of hexadecanoic  acid is compared  with the  spec t ra  of 
the  A-, B- and  C-forms.  Some conclusions about  the  s t ruc tu re  
of  the new fo rm are presented .  (Rev. Cur ren t  Lit .  P a i n t  Allied 
I n d . )  

OCCURRENCE 0.P TRANS-9-TRANS-12-OCTADECADIENOIC ACID AS .% 
SEED OIL COMPONENT. ~ .  J .  Chisholm and  C. Y. Hopkins .  Can. 
J. Chem. 41, 1888-92 (1963) .  tra~s-9-trans-12-Oetadecadienoic 
acid was  found  to be a componen t  of  the  glycer ide oil of the  
seeds of Chilopsis linearis. I t  was isolated by f rac t iona l  crystal-  
] isat ion of the  acids a t  low t empe ra t u r e s  and  removal  of  con- 
j u g a t e d  acids  as thei r  adduc t s  with maleic  anhydr ide .  Ident i -  
fication was made  by absorp t ion  spec t ra  and  by  p repa ra t i on  of 
der ivat ives  and  degrada t ive  products .  A rough  es t imate  of  the 
composi t ion of  the  total  f a t t y  acids was :  s a t u r a t e d  acids  5 % ;  
trans-lO-trans-12-octadecadienoic acid 1 2 % ;  trans-9-trans-12 
octadeeadienoic  acid 15%;  trans-9-trans-11-cis-13-octadecatri- 
enoic acid 2 5 % ;  linoleic acid 25%;  unde t e rmined  18%. (Rev. 
Cur ren t  Lit .  P a i n t  All ied Ind . )  

SPLITTING OF INDIAN VEGETABLE OILS. I I I .  USE OF CATION EX- 
CHANGE RESIN IN T~VITCI~ELL PROCESS. S. D. Whirumala RaG 
and  Ch. S. P r a k a s a  RaG (Oil Technol.  Res. Ins t . ,  A n a n t a p u r ) .  
Chem. Age India 14, 476-8 (1963).  Sul fonic  acid type  cat ion 
exchange  res in  was bound  to be an  ei~icient ca ta lys t  for  sp l i t t ing  
of coconut oil. Use of 2 to 3% res in  resul ts  in 80 to 90% spli t  
in about  12 hours .  These  f a t t y  acids are l ighter  colored t han  
those  ob ta ined  when  su l fu r ic  acid was used as a ca ta lys t .  

]:~EPINING OP TORACCOSEED OIL. B. R. Reddy,  K.  R a m a  Varnm,  
B. A. R. Somaya ju]u ,  S. D. T h i r u m a l a  R~lo and  K.  S. Mar t ]  
(Oil Technol.  Res. Ins t . ,  A n a n t a p u r ) .  Research Ind~ustry (In- 
dia) 8, 227-8 (1963) .  The ref ining and  b leaching  of tobacco- 
seed oil has  been studied.  Convent ional  alkali  ref ining and  
b leaching  yields a s a t i s f ac to ry  oil. Addi t ion  of 0.5% te t ra-  
sod]ran pyrophospha te  reduced refining loss by 30c/c. 

]~EMOVAL 0,]~ GO'SSYPOL FROM COTTONSEED OIL BY P-ASIINOSAL1- 
CYLIC ACID. J .  P a t w a r i  and  S. D. T h i r u m a l a  RaG (Oil Technoh 
Res. Ins t . ,  A n a n t a p u r ) .  Indian J. Technol. 1, 435-6 (1963).  
The efficiency of p-aminosal icyl ic  acid for  the  removal  of  gossy- 
pol f r om crude cot tonseed oil has  been compared  with tha t  of 
p-aminobenzoic  acid;  the fo rmer  is produced ind igenous ly  and  
is easi ly available.  At  0.6% level on the  weight  of  oil, both  
chemicals  effect ahnos t  complete  removal  of  gossypol.  

A SI3s SPECIFIC SPR&Y FOR THE DETECTION OF PflOSPItOLIPIDS 
ON THIN-LAYER CHR01~IATGGRAI~IS. J .  C. D i t t me r  and  R. L.  Les te r  
(Dept .  of Biochem.,  College of Medicine,  Univ.  of  Ken tucky ,  
Lex ing ton ,  K y . ) .  J. Lipids Res. 5, 126-7 (1964) .  A rood]flea- 
t ion of the  mo lybdenum blue r eagen t  of Zinzadze (Ind. Eng. 
Chem. 7, 227, 1935) is described which, when used as a sp ray  
gives an  in s t an t aneous ,  specific reac t ion  with phosphol ip ids  on 
silica gel or a lumina  plates .  The sens i t iv i ty  of the phospha te  
sp ray  was de te rmined  on serial  di lut ions of egg  leci thin and 
phospha t idy l  e thanolamine .  As l i t t le as 0.005 ~mole of both 
phospha t idy l  e thanolanf ine  and  phospha t idy l  choline could be 
detected when  the mo l ybdenmn  sp ray  was used alone. A wide 
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r ange  of compounds  il~cluding phospha t id ic  acid, card]clip]n,  
sph ingomyel in ,  phospha t idy l  e thanolamine ,  -serine, -choline, 
-inositol and  -inositol d iphospha te  were all f o u n d  to give posi- 
t ive reac t ions  wi th  the  mo lybdenum spray.  F a t t y  acids, f a t t y  
acid methy l  esters ,  t r ig lycer ides ,  long-chain  alcohols, cholesterol,  
ceramide,  sphingos ine ,  cerebroside and  cerebroside su l fa t e  do 
not  give a posit ive reaction:  

SPECTROPHOTOMETRIC DETERMINATION OF TI~ACES OF PEROXIDES 
IN ORGANIC SOLVENTS. D. K.  Bane r j ee  and  C. C. Budke  (U. S. 
I ndus t r i a l  Chem. Co., Cincinnat i ,  Ohio) .  Anal. Chem. 36, 792-6 
(1964).  A sensi t ive spec t rophotomet r ic  me thod  for  the  deter- 
ruinat ion of t races  of  organic  peroxides  in organic  solvents  is 
described.  The sample  is di luted wi th  a mix tu re  of  acetic acid 
and  chloroform and  t rea ted  with po t a s s ium iodide a f t e r  deaera-  
tion. The iodine l ibera ted  is measured  spec t rophotomet r ica l ly  
at  470 mr* in 1-cm cells. Active oxygen  in the  r ange  of 5 to 
80 ppm can  be de termined.  By  u s ing  1.5-cm cel]s and  a wave- 
l eng th  of 410 m~  for  the absorbance  measu remen t s ,  the  r ange  
of the  me thod  can be ex tended  to cover 0 to 5 p p m  of act ive 
oxygen.  Quan t i t a t ive  resul ts  have been obta ined  with 17 com- 
mercia l  peroxides  of  v a r y i n g  react iv i ty .  No reac t ion  was ob- 
t a ined  with di - ter t -buty]  peroxide and  d icumyl  peroxide.  The 
me thod  was s a t i s f ac to ry  for  the de te rmina t ion  of peroxides  in 
benzene,  chloroform, 2-propanol,  methanol ,  pen tane ,  hexane,  
toluene, ethyl  ether,  acetone, vinyl  acetate ,  and  ethyl  acetate .  
I t  should be appl icable  to organic  solids which are  soluble in 
a mix tu re  of  acetic acid and  chloroform. 

GAS LIQUID CHROMATOGRAPHY OP RETINOL (VITASIIN A) DEI~IVA- 
T t~S .  P .  E. Dunag in ,  J r .  and  J .  A. Olson (Dept .  of  Biochemis-  
try,  Univ.  of  F lor ida  College of Med., GainesviIle, F l a . ) .  Anal. 
Chem. 36, 756-9 (1964).  Anhydro  retinol,  me thy l  re t inyl  ether,  
re t ina l  and  methy l  re t inoate  are  s epa ra t ed  by gas  l iquid chro- 
m a t o g r a p h y  at  150C on convent ional  columns,  packed with 
Gas Chrom P or g lass  beads  coated wi th  SE-30, whereas  ret inol  
and  re t inyl  ace ta te  are la rge ly  conver ted to anhydro  retinol 
unde r  the  same condit ions.  A f t e r  t r e a t m e n t  of  these columns 
with fl-carotene, however,  ret inol  and  re t inyl  ace ta te  can also 
be sepa ra ted  with l i t t le des t ruct ion.  These compounds  were col- 
lected a f t e r  c h r o m a t o g r a p h y  by adsorp t ion  on a lumina  or cot ton 
and  were identif ied by thei r  u l t ravio le t  spectra .  

AUTOXIDATION OF METHYL LIXOLEATE: EFFECT O.F SEX HORMONES 
AND OF NICOTINIC ACID AND RELATED COnY[POUNDS. D. Kritchev- 
sky and S. A. Tepper (Wistar Inst. of Anatomy and Biology, 
Phi lade lph ia ,  Pa . ) .  Proc. Soe. Exp. Biol. Meal. 115, 841 3 
(1964) .  The influence of a n u m b e r  of nicot inic  acid ana logs  
~nd homologs  (nicot inic acid, n icot inamide ,  picolinlc acid, py- 
r idine 3-sulfonic acid and  (3-pyr idyl )ace t ic ,  -propionie and  
-butyric acids)  and  sex hormones  ( tes tos terone,  andros terone ,  
epiandrosterm~e, estradiol ,  estriol,  es t rone and  hexesterol)  upon 
the ascorbic acid cata lyzed oxidat ion  of methy l  l inoleate has  
been s tudied.  Expe r imen t s  were carr ied  out  in phospha te  ( p H  
6.8) and  Tris  ( pH  8.5) buffers .  The ex ten t  of  oxidat ion  was 
measu red  by the  th iobarb i tu r i c  acid color react ion.  None of 
the  sex hormones  had  any  effect on the  oxidat ion of methy l  
l inoleate in ei ther  buffer.  I n  phospha t e  buf fe r  only w-(3 
py r idy l )p rop ion ic  and  -butyr ic  acids fa i led  to enhance  oxida- 
t ion of methy l  l inoleate a f t e r  6 hours .  I n  incuba t ions  carr ied 
out  in Tris  buf fe r  pieolinic acid inhib i ted  oxidat ion  of methy l  
Iinoleate. None of the  other  tes t  compounds  had  any  effect. 
I n  the absence of tes t  compounds  the  type  of buffer  did not  
affect  the  ra te  of  me thy l  l ino]eate oxidat ion.  

DETER3IINATION OF THE, COMPONENT GLYCERIDES O1 ~ SEED O,ILS 
CONTAINING SATL~RATED, OLEIC AND LINOLEIC ACIDS. F.  D. Gull- 
stone, F.  B. Pad ley  and  M. I. Qureshi  (The  Univers i ty ,  St. 
And rews ) .  Chem. Ind. (London) 1964, 483. Two quan t i t a t ive  
procedures  based  on th in- layer  c h r o m a t o g r a p h y  on i m p r e g n a t e d  
silica gel are descr ibed for the  de te rmina t ion  of the  component  
g lycer ides  of seed oils. I n  the  first me thod  the adsorbed  spots  
are  ex t rac ted  and  a known a m o u n t  of me thy l  hep tadecanoa te  is 
added to each ex t rac t  before  it  is conver ted to methy l  esters  for  
ana lys i s  by gas- l iquid  ch romatography .  I n  the second tech- 
nique,  the oil is first s epa ra ted  into three  f r ac t i ons  by  low 
t empera tu re  c rys ta l l iza t ion  and  then  these  s impler  mix tu re s  are 
sepa ra ted  by th in- layer  ch roma tography .  The two procedures  
were applied to Jatropha curcas seed oil which conta ins  16 .4% 
palm]tic ,  1.3% hexadecenoic,  6.4% stearic,  39.8% oleic, an d  
36.1% linoleic acid. Resul t s  compared  f avo rab ly  with each 
other and  with ca lcula ted  values.  

COMPOSITION OF TI-IE SEED FATS OF THE CAPPARIDACEAE FAI~IILY. 
A. Sen Gupta (Banaras Hindu University) and M. M. Chakra- 
barty. J. Sci. Food Agr. 15, 69 73 (1964). The percentage 
composi t ion of the  mixed  f a t t y  acids  of the  seed f a t s  of 
Gynandropsis pentap'hylla and  Capparis aphylla i s :  myr i s t i c  
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0.3, 0.6; pahn i t i c  18.3, 21.1; s tear ic  8.1, 7.7; a rachid ic  2.0, 2.0; 
oleic 15.4, 57.2; linoleic 53.9, 11.4 and  l inolenic 2.0, 0.0, respec- 
tively. L i t e r a tu r e  values for  f a t t y  acid content  for  var ious  
other  members  of  the  Cappar idaceae  f ami l y  are also included.  

THE CO~IPONENT FATTY ACIDS OP CITRULLUS COLOCYNTHIS SEED 
FAT. A. Sen Gupta (Banaras Hindu University) and M. M. 
Chakrabarty. J. Sci. Food Agr. 15, 74-7 (1964). The seed fat 
conta ins  10.4% palmi t ic  acid, 6.52% stearic ,  1.70% arachidic,  
20.92% oleic, 5 8 . 8 1 %  linoleic and  1.65% linolenic. The pres- 
ence of con juga t ed  t r iene has  not  been detected.  

PROCESS Foa PREPARING NON-GaEASY FRIED COMESTIBLES. A. B. 
Goulston.  U.,5'. 3,127,271. The process of p r epa r ing  a non-greasy  
f r ied  sliced comestible of reduced oil content  comprises  suspend-  
ing  a mas s  of f r ied  sliced comestible of vegetable  origin (potato,  
onion or corn) in an  enclosure above and  out  of  contac t  with 
a low boi l ing  organic  solvent  for  the  oil; hea t ing  the solvent  
to effect vapor iza t ion  the reo f ;  pas s ing  the  vapors  t h rough  and  
over the  mass  of f r ied  sliced comest ible ;  condens ing  the  vapors  
a t  a poin t  above the mass  of comest ible ;  d r ipp ing  the condensed 
solvent  down and  th rough  the comestible to ext rac t  at least  a 
por t ion  of tile oil con ten t ;  and  con t inu ing  the  vapor iza t ion,  
condens ing  and  ex t r ac t ing  for  a t ime sufficient to ex t rac t  a 
predetern i ined  a m o u n t  of  oil f rom the comestible and  to provide 
a f r i ed  comestible of  reduced oil content  which is subs t an t i a l l y  
free of  su r face  oil. 

METHOD FOR M:AKING PEANUT SPREAD. J .  S. Baker ,  E. E. Colby 
and  T. W. Hur l ey  (Proc te r  & Gamble  Co.).  U.S. 3,127,272. A 
method  is described for  m a k i n g  a packaged  peanu t  sp read  suit-  
able  for  s to rage  wi thout  s t ick ing  to the p a c k a g i n g  mater ia l .  A 
mix tu re  of g round  pea nu t s  and  a s tabi l izer  is hea ted  at  a teni- 
pe ra tu re  sufficiently high to mel t  all f a t t y  ma te r i a l s  present ,  
rap id ly  cooling the mix tu re  to a t empera tu re  of f rom 35-85F  
and  immedia te ly  p a c k a g i n g  the  mix tu re  in a pe r fo rmed  flexible 
wrapp ing .  The to ta l  e lapsed t ime for  cooling and  packag ing  
does not  exceed about  1.25 minutes .  A m i n i m u m  a m o u n t  of 
c rys ta l l i za t ion  of f a t t y  ma te r i a l  occurs pr ior  to complet ion of 
packag ing  and  the packaged  mix tu re  is subsequent ly  m a i n t a i n e d  
wi thout  ag i t a t ion  unt i l  the f a t t y  ma te r i a l  there in  is crystal l ized.  
The s tabi l izer  comprises,  by weight  of  the  spread,  f rom 0.3 
3.5% of completely h y d r o g e n a t e d  f a t t y  glyceride and  f rom 
0 20% of a par t ia l ly  hyd rogena t ed  f a t t y  glycer ide hav ing  an 
SCI value a t  50F of f rom about  17 to 28 and  an SCI value at 
92F of not  more t h a n  about  6. 

METKOD P01r DEODORIZING OIL AND SIMILAR MATERIALS AND AP- 
PARATUS FOR THE WORKING TIIEREOF. J. A. DeSmet (Extraction 
continue DeSmet, Antwerp). U.S. 3,129,076. A method for 
deodorizing liquid nlaterial comprises: a) passing the material 
through a column; h) passing the material from the column 
successively through a plurality of compartments arranged in 
series for deodorizing treatment; c) discharging the treated 
material from the last compartmeut of the series; d) injecting 
a fluid into each of the compartments in such a manner as to 
subject the resulting fluid-material nlixture therein to a circulat- 
ing motion which is stronger than the flow of the material 
through the series of compartments; e) causing the fluid- 
material mixture to separate into fluid ~nd material and re- 
turning the material to the flow through the series of compart- 
ments and f) passing the separated fluid through the column 
eountercurrently to the material passing therethrough. 

STABLIZED PEANUT BUTTER AND 5IETHGD OP PRODUCING THE SAME. 
J. H. Sanders (Procter & Gamble Co.). U.S. 3,129,102. A pea- 
nut butter comprising a homogeneous mixture of particles of 
peanuts and peanut oil has dispersed therein from 0.5% to 
5.0%, by weight of peanut butter, of a hydrogenated rapeseed 
oil stabilizer having an iodine value not greater than about i0. 

PROCESS I~OR PRODUCTION OF LO~vV-MELTING EDIBLE HARDENED 0IL. 
T. Kuwata, S. Takumi and T. Hashimoto (Nikki Kagaku Ka- 
bushiki I~alsha). U.S. 3,129,q35. A fatty oil is hydrogenated 
at a temperature of 130 to 200C under a hydrogenation pres- 
sure of from 1 to 10 atmospheres for 1/'2 to 2 hours in the pres- 
ence of about 2% of a eoppcr-(.hromium-manganese oxide cata- 
lyst. P r e p a r a t i o n  of the  ca ta lys t  is described in detail .  
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�9 Fat ty  A c i d  D e r i v a t i v e s  
SYNTHESIS OP PALMITALDEHYDE-1,2-aH. B. Weiss  (Dept .  of  
Biochemis t ry ,  New York  Sta te  P sych i a t r i c  Ins t .  and  College of 
Phys i c i ans  and  Surgeons ,  Columbia  Univ. ,  New York,  N . Y . ) .  
Biochemistry 3, 584-7 (1964).  Pa lmi to in  was oxidized to the  
diketone with CrOa in glacial  acetic acid. Both  the  diketone and  
pa lmi to in  were hyd rogena t ed  over P t  in glacial  acetic acid in 
the  presence of 3HeO. The glycol was  degraded  with periodic 
acid to pa lmi ta ldehyde  1,2-all, and  the isotope d i s t r ibu t ion  on 
carbon  a toms  1 and  2 was de te rmined  by der iva t iza t ion  to the  
th iosemicarbazone  and  by oxidat ion and  conversion to pa lmi t -  
amide.  The a ldehyde  obta ined  by reduct ion  of the  diketone was 
of h igher  specific ac t iv i ty  t h a n  tha t  derived f rom acyloin, bu t  
the  C-1/C-2 ra t ios  of  t r i t i um ac t iv i ty  were s imilar .  Reduc t ion  
of the diketone with I aH] LiA1H~ yielded a ldehyde  wi th  h igh  
specific act ivi ty  and  with isotope p redomi imnt ly  oil carbon 
a tom 1. 

WETTING AND ANTI-STRIPPING ALIPHATIC LTHE.R AND PO,LYAZIINE 
CHAIN COAiPO.UNDS FOR USE IN CONNECTION WITH ASPHALT 
C0.~[POSITIONS. J .  Ka tz .  U.S. 3,129,106. A hea t  s table a spha l t  
addi t ive  which has  s table  an t i - s t r i pp ing  proper t i es  a t  e levated 
t empe ra tu r e s  of 250 to 400F is composed of the  react ion prod- 
uc t  of 1 to 3 regis of f a t t y  acids  con ta in ing  8 to 22 carbon 
a toms  wi th  1 mol of  d ia lky laminoa lkoxya lky l  amine.  The reac- 
t ion produc t  is f o rmed  by h e a t i n g  the  mix tu re  of  the  f a t t y  
acids  and  the amine  up to abou t  300 to 450F for  f r o m  4 to 5 
hours  and  removing  any  water  genera ted .  The alkyl  g roups  
con ta in  1 to 4 carbon a toms.  

FUNGICIDAL CO~IPOSITIONS. O. Telle and  F.  Grewe (Fa rben-  
f ab r i ken  Bayer  Ak t i engese l l s cha f t ) .  U.S. 3,127,211. Fu n g ic id a l  
composi t ions  conta in  an  organic  fung ic ide  in an  au lount  f r o m  
5 - 9 5 %  toge the r  wi th :  a) 2 - 1 0 %  of a member  selected f ro m  
the group cons is t ing  of phenyl  hydroxy  polyglycol ethers,  f a t t y  
acid polyglycol  esters  and  f a t t y  alcohol polyglycol  ethers,  the  
f a t t y  alcohols and  acids  hav ing  8-25 carbon  a toms  and  be ing  
esterifled with up to 50 glycol res idues ;  b)  1 - 1 0 %  of f a t t y  acid 
meta l  salts ,  the f a t t y  acid hav ing  8-25 carbon a toms,  the  meta l  
be ing  calcium, magnes ium,  zinc or a l u m i n i u m ;  e) up to 10% 
of a solid organic  acid, this  acid be ing  a lower a l iphat ic  di- 
carboxylic  or hydroxycarboxyl ic  acid or salicylic acid and  d) 
the  ba lance  be ing  iner t  filler. 

DIOXOLATED ~ATTY ACII) ESTFaS. F.  E. t (ues t e r  (Swi f t  & Co.).  
U.S. 3,127,413. Descr ibed are glycer ide esters  of f a t t y  acids  
hav ing  10 22 carbons,  a t  least  one f a t t y  acyl radical  of  the  
es ters  hav ing  a t  leas t  one dioxolane group on cont iguous  car- 
bons of the  radical ,  the  carbons  be ing  in the 4,5 posi t ion of the  
dioxolane groups .  

�9 B i o l o g y  and N u t r i t i o n  
EFFECT OF FEEDING SAFFLO-vVER OIL ON TKE FATTY ACID CO:IM[- 
POSITION OF 5IILK. R. M. Parry, Jr., J. Sampugna, and i~. G. 
Jensen (Dept. of Animal Industries, Univ. of Connecticut, 
Storrs, Conn.). J. Dairy Sci. 47, 37-40 (1964). Eight Guern- 
sey and Jersey cows received, according to a three-perlod 
switchback design: one of two rations, 15% added safflower 
oil or a control diet, with both rations equalized for energy 
and protein content. Yield of milk, milk fat, and 4% FCM, 
as well as fat per cent, were all significantly depressed 
(P ~ 0.01) by tile oil. Similarly, decreases were noted in all 
saturated fatty acids determined in the milk fat. In contrast, 
the content of unsaturated fatty acids was approximately 
doubled, with  oleic acid con t r ibu t ing  the  m a j o r  increase  
(19 .2%) .  The pahni to le ie  acid concent ra t ion  in the  mi lk  f a t  
increased signif icantly,  a l though  th is  acid was absen t  in the  
safflower oil. Lilmleic acid, which con t r ibu ted  81% of the  
f a t t y  acids in the  oil f ed  to the  cows, gave less increase.  Whi le  
the  linolenic acid content  was also elevated,  th is  was not  
s ta t i s t ica l ly  significant .  

ACETATE ]KETABOLIS~[ IN TIIE RUI~IINANT. J. R. Sabine and  
B. C. Johnson  (Dept .  of An ima l  Science, Univ.  of  I l l inois,  
Urbana ,  I l l .) .  J. Biol. Chem. 239, 89-93 (1964).  Ace ta te - l -C  ~ 
or -2-C ~ wore in fused  into ei ther  the  rumina l  or j u g u l a r  veins  
of  fed  sheep for per iods  up to more t h a n  10 hours.  Calcula- 
t ions of  the  ra te  and  ex ten t  of  ace ta te  me tabo l i sm in vivo 
gave the  fol lowing nlean resu l t s :  tu rnover  rate ,  5.2 nieq per  
hour  per  kg of body we igh t ;  ha l f - l i fe  of  pool acetate ,  1.3 
m inu t e s ;  tu rnover  t ime of ace ta te  pool, 1.9 m i n u t e s ;  ace ta te  
pool size, 6.6 meq per sheep;  ace ta te  space,  20% of  body 
we igh t ;  oxidat ion of in jec ted  acetate-C ~ to CO.~, 56% in 10 
hours  ( thus  56% of the  ace ta te  coming into the  pool) ; deriva- 
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tion front acetate of expired CO2, about 46%. There were no 
significant differences between the peripheral and rmninal vein 
infusions of acetate-C ~ nor between 1-C and 2-C labeled acetate 
in the data computed. The data indicate the conversion of 
nmch of tile pool acetate into other compounds before oxida- 
tion, the turnover time from acetate to CO.~ being of the order 
of 3 hours, in contrast to the acetate pool turnover time of 
2 minutes. 
STEREOCHEMISTRY AT THE CENTER OF SQUALENE DURING ITS 
BIOSYNTHESIS FI~Oi~f FARNESYL PYROPHOSPHATE AND SUBSEQUENT 
CONVERSION TO CHOLESTEROL. B. Sanmelsson and D. S. Good- 
man (Dept. of Med., Colmnbia Univ., N. Y. 32, N. Y.). J. Biol. 
Chem. 239, 98-101 (1964). Squalene was synthesized from 
farnesy]-C TM pyrophosphate with rat liver microsomes and 
tritium-labeled reduced triphosphopyridlne nucleotide (TPNH~), 
and then directly converted to cholesterol in a two-stage con- 
tinuous incubation. The 2 central carbon atoms of squMene, 
which become labeled with H a from TPNt t  a, appear in choles- 
terol as carbon atoms 11 and 12. The isolated C~4-Ha-cholesterol 
was injected into a bile fistula rat, followed by eollection of 
bile and isolation of bile adds. Both cholic and ehenodeoxy- 
eholic acid had almost the same Ha:C it ratio as the injected 
cholesterol. Oxidation of cholie acid to the 12-keto derivative 
under nonenolizing conditions resulted in loss of slightly more 
than ha]f the II ~ (relative to C~). 
ABSORPTION OF PREFORMED VITAMIN A FROM LIGATURED POULTRY 
INTESTINAL SECTIONS. T. E. Shellenberger, D. B. Parrish and 
P. E. Sanford (Kansas State Univ., Manhattan, Kansas).  
J. Nutr. 82, 99-105 (1964). Absorption of aqueous dispersions 
of vitamin A was studied, using ]igatured intestinal sections 
as modified in vivo systems. After injecting vitamin A acetate 
into duodenum, posterior snmll intestine, or cecum, the vitamin 
A content of duodenal and intestinal tissues was found to be 
similar, but that  in blood serum was 50% higher after duodenal 
injections; little vitamin A was absorbed front the cecum. 
Absorption was better in younger and egg-strain birds than 
in older and broiler-strain birds. Vitamin A acetate was ab- 
sorbed faster from the duodenum than from the small intestine, 
and also resulted in vitamin A increasing to higher levels in 
blood seruni and liver. 
INFLLTENCE OF HIGH PROTEIN DIETS ON VITAMIN A I~r 
AND ADRENAL HYPERTROPHY IN THE CHICK. ~. S. Stoewsand 
and M. L. Scott (Dept. of Poultry Husbandry and Graduate 
School of Nutrition, Cornell Univ., Ithaca, N. Y.). J. Nutr. 82, 
139-144 (1964). High dietary levels of isolated soybean pro- 
rein, purified isolated soybean protein, casein-gelatin, vitamin- 
free casein, or amino acid niixtures formulated to simu- 
late isolated soybean protein were administered to chicks. 
When adequate dietary intake of the high protein diets 
was obtained, a significantly decreased liver vitamin A 
storage was observed as compared with that of pair-fed 
chicks consmning the same protein at moderate dietary 
levels. Isolated soybean protein diets had the most marked 
effects in reducing vitamin A liver stores. The depletion of 
vitamin A ester in the liver was more complete than the de- 
pletion of vitamin A alcohol. Enlargement of the adrenal 
glands occurred in chicks consunIing the high isolated soybean 
protein diets. This enlargement appeared to be due primarily 
to hypertrophy of the adrenal cortical tissue. 
B I L E  ACIDS. NIX. METABOLIShI OF LITt:IOCHOLIC ACID-24-C ~ IN 

THE RaT. P. J. Thomas, S. L. Hsia, J. T. Matschlner, E. A. 
Doisy, Jr., W. tt .  Elliott, S. A. Thayer, and E. A. Doisy (Dept. 
of Biocheni., St. Louis Univ. School of Meal., St. Louis 4, Mo.). 
d. Biol Chem. 239, 102 05 (1964). Approximately 0.7 nig 
(3.8 ~e) of lithoeholie aeid-24-C ~' was administered intra- 
peritoueally to each of three rats with bile fistulas. More than 
93% of the administered radioactivity was recovered in the 
bile during 48 hours. Several metabolites were identified: 
chenodeoxycho]ic, 3a,6fi-dihydroxy-5fl-cholanoic, a-nmricholic, 
and fl-nluricholie acids. I t  is suggested that ehenodeoxycholie, 
3a,6fl dihydroxy-5fl-eholanoic, and a-muricholie acids may be 
intermediates in the conversion of ]ithoeholic acid to fl-muri- 
cholic acid. No radioactivity was found in cholic acid. 
BIOCHEMISTRY OF THE a-GLYCERYL ETHERS. I. DISTRIBUTION 
IN MAMMALIAN TISSUES AND IN STARFISH. D, Todd and G. P. 
Rizzi (Dept. of Chem. Eng. and Chemistry, Worcester Poly- 
tech. Inst., Worcester, Mass.). Proc. Soc. Exp. Biol. Meal. 115, 
218-22 (1964). A number of animal lipids have been separated 
into neutral and phospholipids, and each of these fractions 
examined, after hydrolysis, for g]yeery] ethers. A paper chro- 
matographic method of separating the various a-glyceryl ethers 
from one another is described. In mammals the richest site 
of bound glyceryl ethers is in the marrow. 

(Continued on page 44) 
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Of all the assumptions made here, the most critical of all, 
and the least amenable to demonstration, is the one that meal 
demand will remain sloppy for the better part of the next 
twelve months. Nearly all analysis in some situation will lean 
to the forecast method known as "extrapolation through 
ignorance." This involves the thesis that when in doubt as- 
sume indefinite continuation of the current trend. To some 
extent this has been done here. I f  this works in this c~se, 
then as far  as oil stock build-up is concerned, we have 
reached the end of the road. 

JAZZES MCHALE 
M e r r i l l  L y n c h ,  P i e rce ,  F e n n e r &  S m i t h ,  Inc .  
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]~FFECT OF DEGREE OF FATTY ACID IrNSATURATION IN TOCOP~=IEROL 
DEFICIENCY-INDUCED CREATINURIA. L. A. Witting and M. K. 
Horwitt (L. B. Mendel Res. Lab., Elgin State Hosp., Elgin, 
I l l . ) .  J.  Nu t r .  82, 19-33 ( ]964) .  The ra te  of  development  o f  
c rea t lnur i a  in the  tocopherol-deficient  r a t  p roved  to be de- 
penden t  on the  degree of  u n s a t m ' a t i o n  of the  d ie ta ry  f a t t y  
acids. D a t a  were ob ta ined  cons is ten t  wi th  re la t ive in vivo 
ra tes  of  f a t t y  acid perox ida t ion  of monoenoic,  dienoie, tr ienole,  
te t raenoic ,  pentaenoir  and  hexacnoic  f a t t y  acids  in the  ra t ios  
0 . 0 2 5 : 1 : 2 : 4 : 6 : 8 ,  and  tocopheroI r equ i rements  for  cons tan t  
d iminu t ion  in the  ra tes  of  perox lda t ion  in the  ra t ios  0.3:2.3:  
4 :5 :6 .  Muscle phosphol lp ld  f a t t y  acid composi t ions  were de- 
penden t  on the  composi t ions  of  the  d ie ta ry  f a t s  b u t  were inde- 
penden t  of  the  level of  d ie ta ry  f a t  be tween 7.5 and  19%. 
W i t h i n  th i s  r ange  the  ra tes  of  development  of  c rea t inur i a  and  
the  toeopherol  r equ i r emen t s  were also independen t  of  the  level 
of  d ie ta ry  fa t .  One mi l l i g r am of  d-a-tocopheryl  ace ta te  pe r  
k i logram r a t  per  week delayed the  onset  of  e rea t inur i a  by  17 
to 20 weeks. 

BIOLOGICAL AND NUTRITIONAL PROPERTIES OF ESTERIEIED OILS. 
A. Uzzan  ( I T E R G ,  Par i s ,  F t . ) .  Rev.  Franc.  Corps Eras 10, 
517-30 (1963).  Ester i f ied oils ob ta ined  by  the  ester if icat lon 
of dist i l led f a t t y  acids wi th  dist i l led glycer ine  have  been the  
objec t  of  numerous  discuss ions  in which concern has  been 
voiced as to the  nu t r i t i ona l  value of these  oils. The character-  
istics,  s t ruc tu re  and  especially the  biological  use  and  toxic i ty  
of  these  syn the t ic  oils have  been quest ioned.  This  s tudy  was  
des igned to cr i t ical ly evaluate  repor t s  of in vivo s tudies  on 
the  use  of syn the t ic  t r lglyeer ides .  The au thor  concludes t h a t  
syn the t ic  t r lg lycer ides  are not  carcinogenic,  do not  cause 
a theroseleros is  or hypercholes te remla  and  are readi ly  avai lable  
and  nu t r i t i ona l ly  use fu l  to the  exper imenta l  animal .  

THE CONTROL O1 v THE NUTRITIONAL VALUE 0"F SOYBEAN CAI(E. 
M. R. Fe ron  (Tech.  Dir.  Soe. A s t r a  Calve, Pa r i s ,  Yr.) .  _Roy. 
Franc.  Corps Gras 10, 661-666 (1963).  The  difficulty in meas-  
u r i ng  the  nu t r i t ive  value of  soybean  cake by e i ther  a r a t  feed- 
ing  tes t  or by in vi?ro t es t  is po in ted  out. I t  is sugges t ed  t h a t  
e i ther  the  Fro l ich  tes t  or the  Orange  G tes t  be used since bo th  
are s imple and  sa t i s fac to r i ly  reproducible.  68 references  are 
given.  

THE DEVELOPsMENT AND USE OF SOY FLOUI~ IN HUI~IAN FEEDING. 
M. L y n n  and  C. Adolphson  (Archer  Danle ls  Midland,  Minne- 
apolis,  Minn . ) .  l~ev. ?Franc. Corps Gras 10, 649 659 (1963).  
A pape r  p resen ted  at  the  conference on soybeans  and  soybean  
produc t s  held a t  Par i s ,  F r ance  on October  2, 1963. The or igin  
of soy flour was  t raced  and  i t s  physiological  and  nu t r i t i ve  
proper t ies  as well as i t s  composi t ion  described.  U s a g e  of  soy 
flour in bread,  cakes,  b iscui t s  and  cookies was dlscusscd.  

]~,ELATIONSHIF BETWEEN DIETAIgY I~A'PS AND rPHE DEVELO'PhIENT 

OF BILE STONES IN ANILIALS. 1{. D a m  (Polytech.  Ins t . ,  Copen- 
h a g e n ) .  Riv.  I tal .  Sos tanze  Grasse, Sympos.  I s sue  1'962, 85-93. 
H a m s t e r s  fed  on a fa t - f ree ,  h igh  sucrose diet, wi th  or wi thou t  
v i t a m i n  E,  develop crys ta l l ine  bile s tones  wi th  a h igh  ( 9 0 % )  
cholesterol  content ,  as well as  dark  colored, amorphous  s tones  
hav ing  a h igh  content  of  bile acids. The  more  easi ly digest ib le  
the  ca rbohydra t e s  used  in the  diet  (glucose,  sucrose) ,  the  
h igher  the  incidence of cholesterol  stones. W h e n  the  carbo- 
hyd ra t e s  in the  diet are replaced by  f a t s ,  the re  is a complete  
reversal  of  t rend,  wi th  the  incidence of  cholesterol  s tones  be ing  
g rea t ly  reduced and  in  some cases (more u n s a t u r a t e d  f a t s )  
d i sappea r ing  a l together .  I n  a mixed  f a t - ca rbohyd ra t e  diet,  
the  incidence of cholesterol  s tones  is also reduced to zero when 
the  glucose is replaced by s ta rch  or lactose. An  appropr ia t e  
change  in diet,  to one rich in f a t s  and  starch,  is capable  of  
redlssolving previously  fo rmed  cholesterol  s tones,  bu t  not  the  
amorphous  ones. I n  s imi lar  expe r imen t s  on chickens,  these  a~d- 
nmls  did not  develop bile s tones  even when  fed  on a f a t - f r ee  
glucose diet. Ch ickens '  bile has  been found  to have  a bile 
ac ids :choles tero l  ra t io  t en  t imes  h igher  t h a n  in  h a m s t e r s  and  
a rat io  of  l iposoluble phosphorus  to cholesterol  seven t imes  
higher .  A s imilar  s i tua t ion ,  no t  conducive to f o rma t io n  of 
cholesterol  stones,  has  been found  wi th  mice. 

TIlE BIOSYNTttESIS O~ STEROLS IN SOLANUN[ TUBEROSU2~I. :D. F .  
Johnson, E. Heftmann, and G. V. C. tIoughland (Natl. Insts. 
of Arthritis and Metabolic Diseases, NII-I). Arch. Biochem. 
Biophys .  104, 102-5 (1964) .  The incorpora t ion  of  mevalonlc  
aeid-2-C ~ into po ta to  p l an t s  of  the  X a t a h d i n  var ie ty  was  
s tud ied  for  an  ex tended  per iod of growth.  The  l a rges t  incorpo- 
ra t ion  into the  m a j o r  sterols,  s t lgmas te ro]  and  beta-s l tos terol ,  
occurred in 1 week. A t  any  g rowth  period,  to ta l  and  specific 
ac t iv i ty  of  s t i gmas te ro l  are  ahnos t  a lways  less t h a n  in the  
ease of  sltosterol.  
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