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• F a t s  a n d  O i l s  
SYNTHESIS ALX,TD PROPERTIES OF GLYCERIDES (a review). F. H. 
Mattson and R. A. Volpenhein (The Procter  and Ganlble Co., 
Miami Valley Lab., P. O. Box 39175, Cincinnati, Ohio/ .  
J. Lipid Research 3, 281-96 (1962). In  this review is assemhled 
informat ion on the chemistry of glycerides. In fo rmat ion  is 
presented under four  headings:  synthesis, stability, isolation, 
and analysis. 103 references. 

DETER, MINATION OF CHOLESTEROL AS THE TO2,IATINDINE I-SING 
THE IRON REAGENT. R. K. Rinehart ,  Suzanne E. Delaney, and 
H. Sheppard (Research Dept., CIBA Pharmaceut ical  Conip:my, 
Summit,  N. J . ) .  J. Lipid Research 3, 383-85 (1962). The pur- 
pose of this investigation was to determine the feasibili ty of 
using the iron reagent with tomatine for  the analysis of cho- 
lesterol. The iron reagent  may be sat isfactori ly utilized fm 
the determinat ion of cholesterol in alcohol-acetone extracts of 
serum and t issue when tomatine is subst i tuted for  digitonin as 
the precipi ta t ing agent, provided the following precautions are 
taken: (1) more time must  be allowed for  precipi tat ion of 
samples containing small amounts  of cholesterol, and (2) niore 
care must  be exercised in handling and washing the precipitates. 

A SENSITIVE AND SPECIFIC METHOD FOR PLASMALOGENS AND 
OTHER ENOL ETHERS. J.  N. Williams, Jr . ,  C. E. Anderson, and 
Alice D. Jas ik  (Lab. of Nut r i t ion  and Endocrinology, N a t ' l  
Inst .  of Ar thr i t i s  and Metabolic Diseases, N a t ' l  Inst .  of Health, 
Bethesda, Md.).  d. Lipid Research 3, 378-81 (1962). A spee- 
t rophotmnetr ic  procedure for  es t imating plasmalogens and 
other enol ethers, based upon the specific reaction of the enol 
ether group with iodine, is presented. Opt imum conditions for 
iodination with respect to methanol and K I  concentration, pH, 
and time of incubation have been defined. Reproducibili ty is 
+ 3.6% with 0.1 ~mole levels of plasmalogen in lipid extracts. 
The range of enol ether estimated by this procedure is 0.02- 
0.125 ~mole. 

THE DETERMINATION OF ESTENIFIED FATTY ACIDS IN GLYCERIDES, 
CKOLESTEROL ESTERS~ AND PHOSPttATIDES. W. D. Skidnmre and 
C. En tenman (U. S. Naval  Radiological Defense Lab., San 
Francisco 24, Calif.).  J. Lipid Research 3, 356-63 (1962). 
The conditions for  the hydroxamic acid reaction for  determin- 
ing esterified f a t ty  acids have been modified to control the 
variable factors  involved and to obtain molar absorptivit ies 
that  are equivalent for  amounts  up to 8 ~eq of ester. Control 
of the amount  of water present during the format ion of 
hydroxamates  was the most impor tan t  single factor  in obtain- 
ing equivalent color values. The accuracy and precision of the 
method have been well defined by showing that  the optical 
density values for  five different ester s tandards  were on the 
identical straight-l ine curve. The colored end-products gave 
identical spectral  curves between the wavelengths of 410 m~ 
and 700 m/~ whether they were derived frmit s tandard  earboxylie 
acid esters, Foleh extracts of ra t  serum, rat  liver, or human 
sermn. A long-chain cholesterol ester mus t  be used as one of 
the s tandard  estm's because of its special solubility character- 
istics. Cholesteryl acetate cannot be used as a reliable repre- 
sentative in place of a long-chain cholesterol ester. 

3,7,11,15-TETRA2dETHYLHEXADECANOIC ACID, A CONSTITUENT OF 
BUTTERFAT. W. Sonneveld, P. I t averkamp Begemann, G. J.  Van 
Beers, ~. Keuning,  and J.  C. M. Sehogt (Unilever Research 
Lab., Vlaardingen,  Nether lands) .  J. Lipid Research. 3, 351-55 
(1962). By subject ing the f a t ty  acid methyl esters f rom butter-  
f a t  to fract ional  distillation, urea fract ionation,  and prepara-  
tive gas-liquid chromatography,  a f a t ty  acid was isolated that  
was characterized and identified as 3,7,11,15-tetramethylhexa- 
decanoie acid. 

PUR, IFICATION O,F C14-LABELED t~ATTY ACIDS BY CHROMATOGRAPHY 
ON ACID-TREATED FLORISIL. K. K. Carroll (Collip Medical Re. 
search Laboratory ,  Univ. of Western  Ontario, London, Ontario, 
Canada).  J. Lipid Research 3, 388-90 (1962). A nlethod for  
incorporat ion of  radioactive carbon into either the 1- or 2- 
position of f a t ty  acids was developed and was used to prepare  
2-C~Mabeled erucic acid and nervoific acid for  use in metabolic 
studies. When the labeled f a t ty  acids were chromatographed 
on siliconized paper  and the paper  scanned for radioactivity, 
it was found that  the fa t ty  acids contained appreciable amounts  
of radioactive impurities.  A simple method involving chroma- 
tography on acid-treated Florisil was developed, which elimi 
nated most of the impurities and permit ted recovery of the 
f a t ty  acids in a high state of radiochemical puri ty.  

POTENTIAL CONTAMINATION IN THE ANALYSIS OF METHYL ESq'E]IS 
OF FATTY ACIDS BY GAS-LIQUID CHROMATOGRAPHY. F. T. Lind- 
gren, A. V. Nichols, N. K. Freeman,  and R. D. Wills (Donner  
I, aboratory,  Lawrence Radiation Lab., University of California, 
Berkeleyi.  J. Lipid Research 3, 390-91 (1961). I n  gas-liquid 
chromatography (GLC),  as in other microanalytical techniques, 
it  is especially important  to guard against  the intrusion of 
contaminants.  At the microgram level, contanlitlants nlay be 
introduced at any stage of sample handling o1' processing. 
Lipid extraction as well as subsequent l ipid-separation tech- 
niques by silieie acid chromatography frequently require the 
use of relatively large volumes of solvents for  the extraction 
or f ract ionat ion of relatively small amounts  of lipids. I t  be 
comes very impor tant  to check all solvents used for potential 
contamination, h i  certain types of lipid extraction as well as 
during hydrogenation procedures, it may be necessary to use 
filter paper. I t  is absolutely essential to pre-extract such filter 
paper  if used in connection with GLC work. 

PAPER UHgOMATOGRAPHY OF FATS L: QUALITATIVE AND QUANTI- 
TATIVE DETERMINATION OF HYDROXY AND KET0 FAq~rY ACIDS. 
H. P. K a u f m a n n  and Young Su Ko (])cut. Inst .  Fet tforseh. ,  
Mfinster).  Fette Seifen Anstriehmittel 54, 434-438 (19~2). 
Qualitative and quanti tat ive paper  chromatographic analysis 
of long-chain hydroxy and keto fa t ty  acids on paper  impreg- 
nated with undecane is descril)ed. Acetic acid of various con- 
centrations is employed as the developing phase. The ehromato- 
g rams  "~re colored and the spots are visualized with copper 
acetate-verbeanic acid. For  quant i ta t ion the visualized spots 
are measured photometrically. The following cmnpounds were 
ehromatographed:  2-hydroxylauric, -palmitic, and -myristic 
acids ; 2-hydroxystearic, -araehidic, and -behenic acids ; 2 nlethyl- 
4-keto-trideeanoic, -pentadecanoic, -heptadeeanoi~., -nonadeca- 
noie, -hemieosanoie, and -pontacosanoie acids. 

DISPROPORTIONATION OF TALL ROSIN WITH PALLADIUM CATALYST. 
Takeo Wakabayashi ,  Miehio Yoshino, and Tetsuo Ikeda (Nip- 
pon Fa t s  and Oils Co., Ltd., Amagasaki ) .  Ytd:agaku 11, 28- 
35 (1962). The disproportiolmtion of tall rosin with Pd-eata- 
lyst was investigated. 'l'lm active carbon was the best as carrier 
and 1 par t  of Pd to  about 1011 par ts  of active carbon was suit- 
able ratio. More catalyst,  lower reaction temperature  or 
shorter reaction time, permit ted recovery of catalysts of inI- 
proved activity. In the cyclic reuse ef the recovered catalyst, 
the required amount  of the catalysts was about I).255z~ (2 cycles 
with 0.5%) in the average. In  the additional use of catalyst, 
a mixture of new and recovered catalyst was nmre effective 
than the use of recovered catalyst first and then new catalyst. 
The requirement of the catalysts were about  0.13% and 0.2~/( 
on the average in the former  systeni and the latter,  respectively. 

DISPROPORTIONATION OF TALL ROSIN UNDER HYDROGEN ATMOS- 
PHERE. Takeo Wakabayashi ,  Michio Yoshine, and Tetsuo Ikeda 
(Nippon  Oils and Fa ts  Co., Ltd., Amagasaki ) .  Yukagaka 11, 
35-38 (1962). 1)isproportionation of tall rosin with Pal-active 
carbon catalyst under hydrogen atmosphere was investigated. 
The required mnounts  of the catalyst  in disproport ionat ion 
under hydrogen atmosphere was one-fifth of tha t  in ni t rogmb 
and the extinction coefficient of ultraviolet absorpt ion spectra 
of the reaction product  under hydrogen was reduced to a 
greater  degree than under nitrogen. The reaction was not  
affected by the amount of hydrogen within the limit of con- 
ditions in experiment. The deterioration of activity of catalyst  
under hydrogen atmosphere was less than that  under nitrogen, 
and therefore cyclic reuse of the catalyst  was possible up re 
five times. When 0.1~,~ of recovered catalyst  is used, 0.03% of 
new catalyst  should be added for  each cycle. In  this ease, the 
c o n s u m p t i o n  of catalyst for  each run would become 0.03% at 
least. 

INFLUENCE ON EMULSION POI.YMFRIZATION OF STYRENE AND 
BUTADIENE BY POTASSIUM SOAPS OF DISPROPORTIONATED ROSINS. 
Takeo Wakabayashi ,  Miehio Yoshino, Kunish i  Hatano,  and 
3[itsuta Shibata  (Nippon Oils & Fa t s  Co., Ltd., Amagasaki ) .  
Yukagaku 11, 65-8 (1962). The yield of polymer was not  
affected by the disproport ionated rosins having value less than 
2.3 in extinction coefficient at 241 m/x ( a ~ )  in ultraviolet 
absorpt ion spectra, but those having values higher than 2.8 in 
a,,~ had a tendency to decrease the yield. The yield of polymer 
was not affected by the amount  of unsaponifiable mat te r  or 
free resin acid in the soap except when a large amount of free 
acid (over 15 in acid number)  was present. The stabilities of 
various latexes were equal. 
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UTILIZATION OF RICE RI~AN OIL. IV.  SOLVENT EXTRACTION OF 
RIC'E BRA~¢ OIL. Yasuh iko  Takesh i ta ,  Yoshiki  Ono, and  Seiichi 
M a r u y a m a  (Tokyo Oil & F a t  Co., Ltd. ,  Edogawa-ku ,  Tokyo) .  
Yul~aga]~u 11, 5 -10  (1962).  The effect of  d ry ing  o f  rice b r an  
and  i t s  solvent  ex t rac t ion  was compared  with t ha t  of  corn 
germ.  I n  the  case of corn germ,  the  area  in the  cons tan t -dry-  
ing  velocity curve and  hygroscopic  velocity were smal ler  t h a n  
t h a t  of  rice b r a n ;  the  curve of solvent  ex t rac t ion  ra te  vs. 
mois tu re  had  a m a x i m u m  at  3% mois tu re  a l though  the in- 
crease in the  ra te  of ex t rac t ion  of the  raw mate r i a l  was small.  
The  q u a n t i t y  of  miscel la  r ema in ing  in  the  ex t rac ted  mare  was 
less t han  one- thi rd  of t ha t  of  rice bran .  Ex t rac t ion  with lint 
solvent  was more effective t han  the  ex t rac t ion  with cold sol- 
vent  with s t i r r i ng  of  rice bran .  The  differences in proper t ies  
of ex t rac ted  oil f r om dif ferent  solvents were s l ight  a l though  
color di f ferences  were great .  The  color in tens i t ies  of  oils f rom 
the  solvents  were as fol lows:  t r i ch lo roe thy lene :benzene :pe t ro -  
l eum e t h e r = 4 : 2 : l .  Tile f reez ing  po in t  of  benzene in  winter  
was lowered to --8 o by  mix ing  i t  wi th  30% of pe t ro leum ether.  

V .  QUALITIES O10 10OREIGN RICE BRAN AS T H E  R&W ZIATERIAL FOR 
OIL mXTRACTION. 2. Yasuh iko  Takesh i ta ,  Kenz i  Urakawa ,  and  
Y u m l  W a t a n a b e .  Ibid., 11-14.  Qual i t ies  of  rice b ran  collected 
in sou thea s t e rn  As ia  were compared  with tha t  of  domest ic  
product .  The  oil con ten t s  were in the  range  of 5 .2-26.7% and 
these  dif ferences  were due to the difference in the extent  of  
po l i sh ing  of rice and  con tamina t ion  of o ther  suhs t ances  such 
as  rice hull  and  crushed  rice. There  were no s t r ik ing  differences 
tit saponif ica t ion number ,  iodine n u m b e r  and  pe rcen tage  of 
unsaponif iable  subs tance  of crude oils ob ta ined  f r o m  b rans  of 
d i f ferent  loca t ions  bu t  the  color of  oil f r om b ran  of south-  
eas te rn  As ia  was l ighter  t han  the  domest ic  oil. Ul t ravio le t  
spec t r a  of  crude oils were given. The  oil f rom bran  of par-  
boiled rice a f t e r  s to rage  for  1 yea r  showed acid number  less 
t h a n  15. 

V I .  )/[OLECULAN DISTILLATION 0 F  I~ICE BRAN OIL. Yasuh iko  Take- 
shi ta ,  ¥o ich i ro  Nat ,  ¥ o s h i k i  0no ,  Hi rosh i  N a k a g a w a ,  and  Tat-  
sup H a m a d a .  Ibid., 52 4 (1962).  F r o m  the resul t  of  est ima- 
t ion of  hydroxy l  va lues  of  dis t i l la te  a n d  residue,  the  con ten t  of  
i n t e rmed ia t e  hydro lyza te  in crude rice oils with  var ious  acid 
va lues  is no t  grea t .  The  res idue  f r o m  oils of  h igher  acid value 
conta ined  h igher  a m o u n t s  of  unsaponi f iab le  ma t t e r  of  high 
mel t ing  poin t  t h a n  those  h a v i n g  niediuni  or low acid value. 
The  bo t toms  showed poor appea rance  and  was unsu i t ab le  as 
the  raw ma te r i a l  for  edible oil. The  a m o u n t  of  unsaponif iable  
n la t t e r  was less t h a n  or ig ina l  oil hav i ng  m e d i u m  or low acid 
value,  while i t  was h igher  t h a n  or ig inal  oil hav ing  h igher  acid 
value. 
STUDIES ON SELECTIVE HYDROGENATION OF 1PATTY 0ILS &ND CATA- 
LYSTS.  I .  STUDIES ON HYDROGENATION W I T H  THIS t ~ W - T Y P E  
AND A D K I N S  CATALYSTS. K a z u t o m o  Maebash i  (Asah i  Electro- 
chem. Ind. ,  Ltd. ,  Ogumachi ,  Arakawaku ,  Tokyo) .  Y~ekagaku 
11, 60-4  (1962) .  Refined f inback whale oil was h y d r o g e n a t e d  
under  no rma l  p res su re  of  hyd rogen  and  three  d i f ferent  t ypes  
of  ca ta lys t s ,  name ly :  K W  type  ( J a p a n .  P a t e n t  200,077),  
U-Ni -A  ( J a p a n .  P a t e n t  204,353), and  reduced Ni-Cu ca ta lys t s .  
A mie ropene t r a t ion  t e s t  was used to compare  the  p roduc t s  
hyd rogena t ed  to an  iodine n u m b e r  of  about  70. The K W  type  
ca t a lys t  was leas t  sensi t ive  to f ree  f a t t y  acid content  of  the  
raw ma te r i a l  b u t  lower ing  of acid number  to less t h a n  0.4 was 
ind ispensab le  if  the ca ta lys t  was to be recycled. A simple 
me thod  was  proposed  to rega in  and  accelerate  ac t iv i ty  of  the 
K W  type  ca ta lys t  by t r e a t i ng  spen t  ca t a lys t  ~xith alkal ine 
solut ion unde r  aera t ion .  B y  app ly ing  the  above t r e a t men t ,  the  
K W  type  ca ta lys t  could be re-used four  t imes  in the hydroge-  
na t ion  of whale oil. A refined spe rm whale  oil was hydroge-  
na t ed  wi th  h y d r o g e n  a t  a tmospher ic  p ressure  with 2% K W  
type  ca ta lys t  and  a l igh t  colored, a lmos t  odorless, s table  prod- 
uct  was  obta ined  wi thout  any  conspicuous  change  in i ts  in- 
he r en t  charac ter i s t ics .  Two per cent  Adkins  ca ta lys t ,  used  to 
hyd rogena t e  refined f inback whale oil, was a lmost  as act ive as 
the  K W  type  and  could also be re-ac t ivated  and re-used by 
the  above t r ea tmen t .  
I I ,  STUDIES ON COPPER CATALYSTS, K a z u t o m o  Maebash i  and  
Motokazu  YARD. Ibid., 54 60. H igh ly  active alkal ine co pre- 
c ip i ta ted  copper b i n a r y  or t e r n a r y  ca ta lys t s  were obta ined 
only when acidic me ta l  con ta in ing  solut ions were poured  into 
h igh ly  alkal ine solutions.  T h r o u g h  the  above procedure,  cata-  
lys t s  of  d i f ferent  C u : C r  molar  ra t ios  were prepared  and  thei r  
ac t iv i t ies  were compared.  Co-precipi ta t ion of Cr in minor  
a m o u n t  (Cu:  Cr = 9 :1  or less) yielded ca ta lys t s  of  sa t i s facory  
act ivi ty.  Also, a m a r k e d  increase in ca ta ly t ic  ac t iv i ty  was 
induced  by a d d i n g  such meta l s  as Zn, A1, and  Co, whereas  Cu 
alone proved to be a lmos t  inactive.  These  observa t ions  showed 
d i sag reemen t  wi th  the  resu l t  repor ted  here tofore ,  and  suppor t  

the theory of s in te r ing  prevent ion  effect by  the  addi t ives .  
S tudies  were made  to decrease Ni  in the  Ni-Cu b ina ry  cata-  
lyst so as to make  Cu p r edominan t  over Ni  to avoid the  in- 
heren t  ca ta ly t ic  effect of  tile la t ter .  Though  the  definite ra t io  
was not  de termined ,  less than  I mole Ni  a g a i n s t  9 moles Cu 
gave an  active cata lys t .  Solid f a t  index m e a s u r e m e n t s  on 
hyd rogena t ed  soybean  oil and  cot tonseed oil ind ica ted  t h a t  the  
(!u-Ni ca ta lys t  produced l~ydrogenated p roduc t s  hav ing  a lower 
index t han  the K W  type at  the same iodine number  down to 
about  70. The p H  dur ing  co-precipi ta t ion affected ca ta ly t ic  
act ivi ty .  A p H  above 9 for C u : N i  ( 9 : 1 )  and  p H  above 8 for  
C u : C r  ( 9 : 1 )  were sui table  to ob ta in  active ca ta lys ts .  F ive  
kinds  of hydrogenate( l  f inback whale oil h a v i n g  a lmos t  the  
same iodine number  (68-69)  were prepared  with Adkins ,  
( ' u : ( ' r  ( 9 : 1 ) ,  Cu:A1 ( 3 : 2 ) ,  C u : N i  ( 9 : 1 ) ,  and  the  K W  
type  ca ta lys ts .  The analy t ica l  da ta  showed no s ignif icant  dif- 
ference  between the  three  ca ta lys t s  except ing  the Cu-Ni and  
Adkins .  The  fo rmer  made  s l ight ly  ha rder  produets ,  the  l a t t e r  
p roduced  considerable  a m o u n t  of  solid and  isoYleic acids.  

I I I .  STABILITY COMPARISON OF SELECTIVELY ttYDROGENATED 
FA~'TY OILS. K a z u t o m o  Maebash i  and  Motokazu  YARD. Ibid., 
19-24 (1962).  I n  order to p repare  samples  for  s tab i l i ty  tests ,  
h y d r o g e n a t e d  f a t t y  oils were t r ea ted  with 1% boi l ing su l fur ic  
acid, followed by wash ing  with water ,  alkali  refining,  ac t iva ted  
ear th  b leaching and  deodorizat ion.  Such refining was fou n d  to 
be s a t i s f ac to ry  for  the purpose  of e l imina t ing  copper and  other  
pro-oxidant  metals .  A rout ine  tes t  for  eva lua t ing  s tab i l i ty  was 
proposed,  compr i s ing  exposure of refined and  deodorized speci- 
mens  under  direct  sunl igh t  or u l t raviole t  l igh t  and  de te rmin ing  
the  order of  thei r  s tab i l i ty  by organolept ic  eva lua t ion  on the  
s l ight ly  rever ted  specimens.  The resul ts  ind ica ted  tha t  hydroge-  
na ted  tallow, lard,  and finback whale oil developed reversion 
flavor when thei r  peroxide values were still  well under  5 
mil l ieq . /kg.  Also, an  eva lua t ion  was made  on s tab i l i ty  of  five 
h y d r o g e n a t e d  finbaek wlmle oils hav ing  a lmost  the same iodine 
n u m b e r  (68-69)  p repared  with Adk ins  ( C u : C r  ( 9 : 1 ) ,  Cu:A1 
( 3 : 2 ) ,  C u : N i  ( 9 : 1 ) ,  and  K W  ( C u : C r : M n )  type  ca ta lys ts .  

EF10ECT OF THE DEOI)ORIZAT10N TEI~IPEP~ATURE UPON THE QUALITY 
OF SOYBEAX OIL. K o s a k u  ¥ a s u d a ,  H i s a s h i  W a t a n a b e ,  and  
Toshikazu  T o k u n a g a  (Research  Labora to ry ,  Niss in  Oil Mills, 
Ltd. ,  Yokohanm) .  Yukagakt~ 11, 2-5 (1962) .  The phenomena  
of flavor revers ion and  color revers ion of refined soybean  oil 
were inves t iga ted  by the  deodorizat ion at  240C, 270C, and  
295C. Increase  in deodorizat ion t empe ra tu r e  tended to show a 
1,rogressive decrease in tocopberol content  and  a h igher  color 
s tab i l i ty  of  deodorized (lit, bu t  it  was accompanied  with a 
progress ive  lowering of iodine number .  As the  deodorizat ion 
t e m p e r a t u r e  became higher ,  the  linoleic and  l inolenic acid con- 
tent  of  the deodorized oil decreased,  while the con juga t ed  diene 
content  increased.  Inerease  in deodm'izat ion t empe ra tu r e  tended 
to lower the A.O.M. s tab i l i ty  of  deodorized oil. The A.O.M. 
s t ab i l i ty  was, however,  f a i r ly  improved  by  add ing  ci tr ic  acid 
to the  deodorized oil. The  f o r m a t i o n  of  trans-acid became 
more  marked  as the  deodorizat ion t e m p e r a t u r e  bet.nine higher .  

PURI10ICATION OP OILS AND FATS BY ION-EXCttANGE RESINS.  
V .  DISTRIBUTION OF PAT'I~" ACIDS AND OP~YZANOL ADSOI~BED BY 
RESIN IN RICE BRAN OIL. Hirosh i  InDue and  Ta t suo  Noguehi  
( Ind .  Research Ins t . ,  Hokka ido) .  Yt&agaku 11, 45 9 (1962) .  
The d is t r ibu t ion  of f a t t y  acids and  oryzanol  absorbed  in a bed 
of s t rong ly  bas ic  an ion  exchange  resin (OH type)  was deter- 
mined  by pa s s ing  th rough  the rice b r an  oil and  i ts  methyl  ester,  
respectively,  dissolved in a mix tu re  of  benzene and  niethanol .  
The an iount  of  oryzanoI absorbed in tile bed decreased remark-  
ably  when the rat io of  the resin to the  oil exceeded a cer ta in  
l imit .  F r o m  the quan t i t a t ive  re la t ion between oryzanol  and  
f a t t y  acids  in the  effluents, it is assunied  tha t  oryzanol  once 
absorbed  on the resin would be replaced by the  f a t t y  acids 
ex is t ing  in excess. 

V I .  ]~I~FECT OP FREE FATTY ACIDS 010 CRUDE RICE BI~AN OILS ON 

THE ADSORPTION O10 0RYZANOL. Ibid., 49 51. The adsorp t ion  of 
oryzanol  by  the  res in  was less when  us ing  crude oil lacking in 
f r e shness  or hav ing  h igh  acid number .  

CO~fPOSITION 01 ° FREE FATTY ACIDS IN NATURAL F k T S  AND OII.S. 
E. H. Meurs ing  (T.  Duyvis  N.V., Koog  ann  de Zaan,  Ho l l an d ) .  
Ricista Ital. 8ost. Grasse 4, 188 189 (1962).  The  art icle dis- 
cusses differences in composi t ion f o u n d  between free  f a t t y  
acids  and  na tu ra l  t r ig lycer ides  f r om which they were extracted.  
The  lower iodine value of the free acids ( in some cases, e.g. 
whale oil, as much  as 35 un i t s  lower t h a n  in the  t r ig lycer ide)  
is expla ined by the  l i pa se ' s  p re fe ren t i a l  a t t ack  on the  t r iglye-  
e r i de ' s  alpha posi t ion,  more  o f t en  occupied by s a t u r a t e d  acids. 

( ( ' on t inaed  on l)'~ge 3~1) 

24 J~)t:RxAr~ A.O.C.S. ,  OCTOBER 1962 (VoL. 39) 



• N e w  Literature 
HAC.AX C*IEMICaLS & COXTROLS, IXC, new 16 page Bulletin 
MSP-260.1 reviewing Ring Balance Meters. (Controls Di- 
vision, Hagan Center, P. O. Box 1346, Pittsburgh 30, Pa.) 

ROGER GILMONT INSTRUiV~ENTS~ INC.~ new brochure illus- 
trates recently developed instruments used for precise meas- 
urements of vacuum in various ranges. (1 Great Neck Rd., 
Great Neck, N. Y.) 

"~¢rA~WORTH-GROVE-ALOYC0'S Bulletin #205 describes and 
illustrates valves for chemical processing applications. 
(Sales Division of Walworth, 6529 Hollis St., Oakland 8. 
Calif.) 

BARBER-CoL~Ay CO., has two new bulletins available upon 
request. Bulletin F-11413, describes the Series 8000 Two- 
Pen Recorder and F-11394, Series 8060 Quick Change 
)Iultipoint Recorder. Copies of a presentation on gas 
chromatograph detector systems, by R. E. Johnson of the 
Barber-Coleman Co. arc also available. (Rockford, Ill.) 

LAPxXE SOIEXTIFm CO., has published their latest "LaPine 
Apparatus Review" No. 14, 1962, that lists many new 
products and models of laboratory instruments. (6001 S. 
Knox Ave., Chicago 29, IlL) 

RESEARCH SPECIALTIES CO. Review, Vol. 4, No. 5, shows two 
series of electrically heated, insulated Multi-Block Tube 
Heaters. (200 S, Garrard Blvd., Richmond, Calif.) 

BECI,:MAX SCZEN~TIFIC AND PROCESS IXSTRL'MEXTS DIvlSmX. 
~nnouneed the publication of two new brochures. Bulletii~ 
8C-4034, describes the Modular Sample Conditioners and 
No. 779-C, the DB Ultraviolet Speetrophotometer and its 
accessories. (Technical Information Dept., 2500 Harbor 
Blvd., Fullerton, Calif.) 

MZLZTROX CORP., Engineering Manual available to anyone 
interested in the problems of sensing hydraulic and pneu- 
matic pressures. (Dept. 374, 959 N. Highland Ave., Los 
Angeles 38, Calif.) 

WOLVERINE TUBE~ DIVISION- OF CALUMET & I{ECLA~ INC.~ 
released a 12 page catalog entitled "Wolverine Titanium 
Tube." (17200 Southfield Rd., Allen Park, Mich.) 

THE HARSHAW CHEMICAL CO., has issued their new catalog 
"CHEMISCOPE"--The Scope of Harshaw Industrial 
Chemicals. {1945 East 97th St., Cleveland 6, 0.) 

FRIDEX, INC., have announced a 36 page booklet on the 
Friden Collectadata 30 System. (Promotion Planning 
Dept., 97 Humboldt St., Rochester 2, N. Y.) 

DOlgR-0LIVER, ][NC., have revised their 16 page brochure 
entitled "Continuous Processing" listing the various types 
of processing equipment, systems, and services offered. 
(Bulletin No. 7005, Stamford, Conn.) 

• Industry Items 
GENERAL AXILINE & FILM CORP'S, Calvert City, Ky. 

Plant, has made plans to expand their facilities for the 
production of a vinyl ether series of products for com- 
mercial use. Plans are expected to be completed by the 
middle of next year. 

THEODORE C. KIESEL, INC., Cincinnati, 0., has been ap- 
pointed to represent the full line of chemical products of 
Foremost Food and Chemical Co., Oakland, Calif., through- 
out Ohio and neighboring areas. 

M0XSA~CTO CHEMICAL CO. announced they will build the 
world's first plant designed to nlanufacture synthetic lactic 
gcid. It  is scheduled to be in operation by the last quarter 
of 1963 and will be located at their existing Tcxt.s City 
manufacturing plant. 
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The Oil P a l m . . .  
(('ontinued from page 15 ) 

, : : :  T A B L E  I 
: ::: :: M a n u r e s  for  Y o u n g  P a l m s  : ....... 
~ e :  ~ so:ii I T i m e  of Appl i ca t ion  Fer t i l i z er  

sou  l Ni l  Nil  

: /1 6 mo a f t e r  p l a n t i n g  Mix  X + Mg  
: / 12 mo a f t e r  planting" Mix X + Mg  

Q u a n t i t y  

Nil 

~ lb pe r  pa lm 
½ lb pe r  pa lm 

/ t l luvi~r  c lay 
loam 

All 0 fher  s~it-  
: able:::aoils 

18 mo a f t e r  p l a n t i n g  
24 mo  a f t e r  p l a n t i n g  
30 mo a f t e r  p l a n t i n g  
36 mo  a f t e r  p l a n t i n g  
E v e r y  s ix  m o n t h s  unt i l  
pa lms  come into b e a r i n  

6 nm a f t e r  p l a n t i n g  
12 mo a f t e r  p l a n t i n g  
18 mo a f t e r  p l a n t i n g  
24 mo a f t e r  p l a n t i n g  
30 mo a f t e r  p l a n t i n g  

: 3 6  mo  a f t e r  p l a n t i n g  
E v e r y  s ix  m o n t h s  unt i l  
p a l m  s come into bea r in  

Mix X + Mg  
M i x  X + Mg 
Mix  X + Mg  
Mix X + Mg  

Mix X + Mg 
Mix X + Mg  
Mix  X + Mg  
Mix X + Mg 
Mix  X + Mg 
Mix X + Mg  

lb pe r  pa lm 
lb pe r  pa lm 

1 lb pe r  palm 
1 lb pe r  pa lm 

1 lb per  pa lm 
1 lb pe r  pahn 

1 ~/.. lb pe r  pa lm 
11,~ lb per  paint 

2 Ib pe r  pa lm 
2 Ib p e r  palm 

Some form of nmnuring is necessary on most soils in 
order to obtain high yields over a long period. The type 
and quantity of fertilizer mixture required depend on the 
type of' soil in which the pahns are grown. Tables I and I I  
will enable the cultivator to calculate the requirelnents for 
his land. The recommended manures should be applied to 
the soil in a broad band around the pahns just underneath 
the spread of the leaves. The ntanures should be lightly 
changkolled into the top soil. 

Harvesting and Yields 

After  the third or fourth year in the field, separate 
bunches of male and female i~owers develop in the leaf' 
axils on the same pahn. It  is rare for male and fenmle 
flower bunches to reach maturity at the same time on the 
same pahn. Therefore, pollen from one pahn usually fer- 
tilizes the female on another pahn. Bunches of fruit which 
develop from female flowers usually ripen within a period 
of about 51/2--6 months from the date of pollination (Fig. 7). 
I f  a dry spell occurs during development, this period may 
be extended by another month. An indication of the state 
of ripeness of fruit  bunches is the color of the fruits on 
the bunch. These fruits are deep violet in color during 
development; as the bunches ripen, their color changes to 
an orange-red from the base of each fruit upward. When 
most of each visible fruit  is orange-red in color, the bunch 
is said to be ripe. I t  is then possible to remove several 
fruits easily. During development of fruit bunches, oil is 
produced in the fleshy pulp and continues to be produced 
until the bunches ~re fully ripe. Ripe fruits, in addition to 
being orange-red in color, also become loose on the bunch. 
When the bunch starts to shed a few loose fruits it can be 
considered ripe for harvesting. When the bunches are cut, 
oil production ceases. I f  the bunches are left on the pahn 
after they are ripe, the loose fruits fall frmu the bunches 
and become bruised. Bunches which have been harvested 
and stored dry out and the fruits become cracked. Crack- 
ing, bruising or over-ripening of fruits cause some of the 
oil to break down into free fatty acids. The quality and 
price of oil decrease as the fatty acid content increases. 
Therefore, in order to produce optimum yields of high 
quality oil, the bunches must be harvested when they are 
just ripe and taken at once to the facto1W for processing. 
Fat ty  acid formation is very rapid. In practice, every 
attempt should be made to process on the same dav as the 
fruit  is harvested. Harvesting is carried out at intervals of 
from 5 10 days. A harvesting knife, attached to a bamboo 

~ IFE 

CHISEL 

FIO. 6. Harvesting Implements. 

pole, is used for harvesting fruit bunches when they can 
no longer be reached with the chisel. The length of the pole 
varies with the height of the palms. With practice it is 
possible to use bamboo poles 35-40 ft  long. The fruit 
bunch is harvested by first cutting through the supporting 
leaf-stalk and then tile bunch-stalk. The number of leaves 
pruned should be restricted to the snmllest number neees- 
saLw to harvest a bunch. Harvested bunches and loose 
fruits are collected and carried to an appropriate point 
for transport without delay to the factory. 

Table l l I  estimates the approx yields under average 
conditions of soil, drainage and nmnagement. Variations 
in any or all of these three factors may have considerable 
effect on actual yields. 

Transport of Fruit 
I t  has been emphasized already that it is important to 

transport harvested bunches to the factory quickly. To 
accomplish this it is essential that all parts of a group of 
holdings are accessible. A reasonable max carrying dis- 

T A B L E  I I  
M a n u r e s  for  P a h n s  in  B e a r i n g  

T i m e  of A p p l i c a t i o n - - M a r c h  and  Sep tember  E a c h  Y e a r  

Type  of soil Fert i l i zer  Q u a n t i t y  

M u c k  soils Nil  Nil  

Al luvia l  clay loam R o c k  phospha te  11/u lb 
Kieser i t e  1~ lb J pe r  pa lm 

Shal low p e a t  M u r i a t e  of po tash  
M a g n e s i u m  l i m e s t o n e  

Upland  loams (poor )  N P K  5 

Up land  loams (good)  R R I  Type  G 
Kieser i t e  

~ lb 
lb } p e r  pa lm 

3 lb pe r  pa lm 

,21 } pe palm 

tanees of 10 chains in the field requires some form of 
internal transport at 20-chain intervals. I f  roads can be 
built to take 3-ton lorries or tractors and trailers, newly 
harvested ripe fruit  bunches could be loaded at collecting 
points and taken immediately to the factory. The criterion 
for the correct type of transport is that it must be able to 
remove all freshly harvested ripe fruit  bunches to the fac- 
tory for immediate extraction of oil. 

Pests and Diseases 
Diseases of the oil palm are not always easy to identify. 

Four comnmn diseases are reviewed below. 
1. Stem Rot :  There may be no symptoms until the 

trunk of the pahn breaks. The inside of the trunk 
will be brown and decayed. The diseased pahn 
should be destroyed to avoid the spread of the dis- 
ease. I f  burning is not possible, the palms should 
be buried. Stem rot can be preventd by careful 
pruning and harvesting. Avoid wounding the bases 
of growing leaves unnecessarily. 

2. Bud  Ro t :  The spear of unopened leaves collapses 
and can be pulled out from the bud cavity. When 
the decayed leaves are pulled out the pahn usually 
recovers. _New leaves develop. 

3. Crown Disease: This is not a tl~e disease. I t  is the 
effect of mechanical injury by Rhinoceros Beetle. 
Control of beetles is thereby necessary for preven- 
tion. Damage is caused by the beetle to the un- 
opened leaves. When they open they are twisted 
and shrivelled. The injury is most severe in young 

T A B L E  I I I  
E s t i m a t e d  A n n u a l  Yields  of Oil P a l m  P r o d u c t s  

f rom P a l m s  of V a r y i n g  Ages  

Age  of 
pa lm 

( Y e a r s )  

4 
5 
6 
7 
8 
9 

10 or  m o r e  

F r u i t  
bunches  
per  palm 

per  a n n u m  

F r u i t  
b u n c h e s  
per  acre  

per  a n n u m  

( K a t i s )  ( P i k u l s )  

45 22 
90 44 

135 67 
150 75 
180 88 
195 I 96 
200 98 

P a h n  oil 
per  a c r e  

( P i k u l s )  

3 - 3 ½  
6 ½ - - 7  

lO -lO½ 
11 -11½ 
13 -131/2 
14 -141/2 
14 ½ - 1 5  

P a l m  
k e r n e l s  
per  a c r e  

( K a t i s )  

8O 
170 
2 5 5  
2 8 0  
3 3 0  
3 5 5  
37O 
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FIG. 7. ( F )  P a r t i a l l y  p o l l i n a t e d  F e m a l e  F l o w e r ,  m u o n g  f r u i t  
b u n c h e s  o f  v a r i o u s  s t a g e s  o f  r ipeness .  

pahns. Damaged pahus usually recover after about 
a year. 

4. Marasmius Disease: This is a disease of fruit 
bunches. Normally the disease does not attack the 
fruits until just  before they ripen. Attacked fruits 
decay. This disease is spread from unpollinatcd 
female flower bunches. Control of the disease is 
achieved by burning or bu t t ing  the unpollinated 
feumle bunches when they begin to decay. 

The three most important insect pests that attack oil pahns 
in Malaya are shown in Table IV. 

Animal pests are pigs, porcupines, and rats. Shooting is 
the most effective method of controlling pigs and porcu- 
pines. Hunting and trapping rats is advised. When the 
pahns are in bearing, rats may damage the fruit bunches. 
Regular dusting of the developing fruit bunchs with barium 
carbonate prevents excessive damage. 

: : TABLE IV 
Details of Three insect Pests of Oil Palm 

Pests Damage Treatment  

l~hinoceros beetle 

Red stripe weevil 

Nettle caterpillar 

Adult beetles attack the 
bases of leaf stalks and 
young unopened leaves. 

The grubs tunnel into 
the trunk.  They can kill 
ihe palm. 

The leaves, usually of 
young palms, are eaten. 

The harmless grubs breed 
in old stumps, decaying 
timber, and other vegeta- 
tion. Such breeding places 
should be destroyed. Hand 
collection of beetles and 
grubs may also be neces- 
sary. 

Eggs are laid on wounded 
surfaces. Avoid excess ive  
wounding of the palm 
when pruning leaves or 
harvest ing bunches. Never 
cut the trunk of the palm. 
Prevent  rhinoceros beetle 
from making wounds. 

Hand  collection of cater- 
pillars and cocoons. The 
spines on the caterpillar 
are poisonous. Protect the  
hands when collecting. 

Factory 
As the fruits bunches come into the factory, they are 

weighed and then cooked in the sterilizer in order to loosen 
the fruits from the bunches. From the sterilizer, the 
bunches go into the thrasher. As the name implies, the 
individual fruits are thrashed out of the bunches. These 
loose fruits are then carried by bucket conveyor to the 
digestor where they are cooked into a mush. This mush is 
let into the press where the oil is expressed. The oil is 
pumped into the settling tanks where most of the dirt is 
settled out. The clean oil is then pumped through a elari- 
tier which separates water and dirt from the clean oil. The 
pure oil that comes out of the clarifier is pumped to the 
storage tanks. From the press also comes the cakes which 
are sent to the fiber screen. In  the fiber screen, the fiber is 
separated from the nuts. The nuts are dried in a silo and 
then cracked in the nut cracker. The cracked nuts axe set~t 
to a mud bath where the kernels are separated from the 
shell. The kernels are then dried in a kernel drier. When 
dried, they are sacked ready for export. 
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ABSTRACTS: FATS AND 0ILS 

(Continued from page 24) 

BL]~ACHING OF V]gGETABLE OILS. 1 :). Fontana and O. Colagrande 
(Univ. Cattol., Piacenza). Rivista Ital. Sost. Grasse 4, 180-187 
(1962).The properties of various earths in bleaebing vege- 
table oils have been studied under atmospheric pressure, under 
vacuum, and under nitrogen atmosphere. The results show that 
Langmuir ' s  equation is better suited than other uiathematical 
relationships (e.g., Freundlieh's)  to interpret the adsorption 
phenomena connected with bleaching, especially in terms of the 
theoretical maximum color removal to be expected in the 
operation. In general, bleaching under atmospheric pressure 
is considerably more effective than bleaching under vacuum; 
however, bleaching under nitrogen gives slightly better results 
than bleaching under air at normal pressure. 

VAPOR, PHASE C]:IROMATOGRAPHY IN THE PRODUCTION OF C03I- 
511~RCIAL STGAR.IO ACID. l~. Aeschbaeher (Steinfels Labor., 
Ziirich, Switzerland). Olearia 2, 65-69 (1962). A gas chro- 
matographic analysis was made of the methyl esters of crude 
tallow fat ty  acids as well as the various intermedinte and end 
products of the commercial stearie and oleic acid industry. 
Results were in very good agreement with those obtained 
through chemical analysis. 

• F a t t y  A c i d  D e r i v a t i v e s  
ANTISTATIC EFFECT OF SUI~FACTANTS ON POLYPROPYLENE FIBERS. 
II .  PP~OLONGG~) STOP~AGIL AFTgl¢ APPLICATION. Koji  Onoda and 
Yugo Saigusa (Miyoshi Oils & Fats  Co., Ltd., Tokyo). Yuk~a- 
gak'te 11, 69 72 (1962). Alkyl phosphates, quaternary amino 
nium type cationies, and betaine type amphoterics gave good 
results even after 90-day storage. 

P!%OCESS F01~ pR~EpA/~ING A ]~IIXTUI~E OF SOAP AND FATT¥-ACYL- 
AgIINOMETIIANE SIJLPONATE. A. Alsbury, K. A. Phillips, and 
13. Taylor (Lever Bros. Co.). U. S. 8,047,509. A fat ty  amide 
having from 10 to 18 carbon atoms is reacted with from 0.8 
to 1.2 nmlecular proportions of sodium or potassium fornialde- 
hyde bisulfite in the presence of (a) from 15 to 40c/e by 
weight of the amide of a free fa t ty  acid having from 10 to 18 

carbon atoms and (b) from I to 26% of a water soluble 
alkali metal soap having from 10 to 18 carbon atoms. The 
reaction is conducted at a temperature of from 150 to 210C. 

]VATER-RASED DRILLING FLUID HAVING ENHANCED LUBRICATING 
PROPERTIES. M. Rosenberg and P. W. Schaub (Gulf Research 
& Development Co.). U. S. 3,048,538. The described composi- 
tion consists of water and, as an extreme pressure lubricant 
additive, one of the following: fa t ty  acids having at least 8 
carbon atoms, sulfurized fa t ty  acids having at least 8 carbons, 
alkali metal soap of fat ty acids or sulfurized fa t ty  acids. 
The fluid also contains calcium ions in a concentration above 
150 p.p.m, high enough to form insoluble curds of calcium 
soap and a non-ionic surface active agent (polyoxyethylene 
derivative of alkyl phenols, alkyl glycols, or anhydroalkitol 
esters) in a concentration adequate to disperse the calcium 
soap. 

. B i o l o g y  and N u t r i t i o n  
FORMATION AND PATE OP ENDOGENOUS TRIGLYCERIDES IN BLOOD 
PLAS-~L~ OF RABBITS. R. J. Havel, J. M. Felts, and C. M. Van 
Duvne (Cardiovqscular Research Inst. and Dept. of Med., 
Univ" of Calif. School of ~[ed., San Francisco, Calif.). J. Lipid 
Research 3, 297-308 (1962). The formation of hepatic tri- 
glyceride fa t ty  acids from palmitate-l-C *~ and their transport 
from the liver to the blood and from the blood to peripheral 
tissues were studied in rabbits. Isotopic equilibration of 
triglyeeride fa t ty  acids (TGFA) in subcellular compartments 
of the liver required up to 2 hr. Hepatic TGFA appear to be 
the immediate precursor of TGFA contained in very low- 
density lipoproteins of plasma. Isotopic transfer  between 
hepatic TGFA and TGFA of very low-density lipoproteins 
occurred rapidly in relation to the turnover rate of TGFA 
in liver and plasma. Experimeltts in which labeled palmitate 
or labeled TGFA in very low-density lipoproteins were in  
jected intravenously showed that  the distribution in tissues of 
FFA is not affected by the nutritional state, but that of TGFA 

(Continued on page 31) 
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ABSTRACTS: BIOLOGY AND NUTRITIt)N ::; : ..... ": =: : : ::i 

is markedly altered. About 20 times as much TGFA radio~ 
activity was deposited in the adipose tissue of re-fed rabbits 
:is in that of fasted animals, but oxidation was considerably 
less. The rate of esterifieation of FFA,  however, depende~l 
greatly on nutritional state in adipose tissue and, to a lesser 
degree, in skeletal muscle and lung. These findings are dis- 
cussed in relation to the roles of lipoprotein lipase activity 
and esterifying capacity of tissue in the fate of circulating 
FFA and TGFA. 

T H E  ROLE 0 F  DIETARY FAT IN THE UTILIZATION 01 -~ PROTEIN-. 
I. QUALITY AND QUANTITy OF FAT. D. J. Naismith and Rahnmt 
Ullah Quresh (Human Nutrition Research Unit, National Inst. 
for Med. Research, Mill Hill, London, England).  J. X,ttrition 
77, 373-80 (1962). A study was made of the nutritive prop- 
erties of a. number of fats  indigenous to the Pakistani dietary. 
Ghee, partially hydrogenated cottonseed oil, and mustardseed 
oil were incorporated in a Pakistani-type diet and fed, ad 
1,ibi¢,em, to weanling rats. The two saturated fats exerted :~ 
comparable effect on the rate and efficiency of growth, while 
the highly unsaturated mustardseed oil was found to inhibit 
growth "~nd reduce the efficiency of food utilization. The :]d- 
verse effect on mustardseed oil on growth was attributed to 
its content of erucic acid. When diets containing ghee, hydro- 
genated cottonseed oil, mustardseed oil, rapeseed oil, sun 
flowerseed oil, and lard were pair-fed to young adult rats, no 
differences in nitrogen retention were noted. The fats were 
aabsorbed to essentially the same extent. These experiments 
demonstrate that the protein-sparing property of a fat is 
independent of its degree of saturation and fat ty  acid emn- 
position. Nitrogen retention was compared under the extreme 
dietary conditions provided by feeding a fat-free diet and one 
rich in unsaturated fat  (sunflowerseed oil). It was found that, 
as a source of energy in the diet, fa t  may be completely re 
placed with carbohydrate without adversely affecting the utili- 
zation of protein. These observations are discussed in relation 
to the caloric deficiency of the Parkistani diet. 

THE ROLE OF DIETAI~'- ,~ rAT IN THE UTILIZATION OF PROTEIN'. 
lI .  THE ESSENTIAL FATTY ACIDS. D. J. Naisnfith (Hnumn 
Nutrition Research Unit, Na t ' l  Inst, for Med. Research, Mill 
Hill, London, England).  J. Nutrition 77, 381-86 (1962). 
Weanling rats were fed, ad libitum, diets containing 1% of 
hydrogenated coconut oil (essential fa t ty  acid-free diet) or 
7% of sunflowerseed oil (control diet). One per cent of cho- 
lesterol was incorporated into both diets to increase require- 
ments for essential fa t ty  acids ( E F A ' s ) .  Growth was mark- 
edly reduced with the EFA free diet, and characteristic signs 
of EFA deficiency developed within 5 weeks. Dietary choles 
terol, per se, had no influence on protein metabolism, 
SODIUM POLYETHYLENE SULI~ONATE: T ISSUE DISTRIBUTION AND 
E ~ E C T  ON CI~-I-PALMITIC ACID OXIDATION. W .  L. Miller and 
J. J .  Krake (Dept. of Metabolic Disease, The Upjohn Co., 
Kalamazoo, Mich.). Proc. Soc. Exp. Biol. Med. 110, 309-311 
(]962). Neither injected sodium polyethylene sulfouate (PES)  
nor heparin affected the rate of oxidation of intravenously ad- 
ministered C~*-l-palmitic acid in rats whereas both agents in- 
creased the oxidation of C~-l-tripalmitin. These findings are 
interpreted as indicating that PES and heparin increase the 
rate of oxidation of triglyceride fa t ty  acids indirectly by in- 
creasing the rate of hydrolysis to fa t ty  acids, which in turn 
are rapidly oxidized. When tritiated PES was given to dogs 
and rats, only a fraction of the dose was found in the urine. 
In  rats about 50% was excreted in the urine and the remainder 
could be accounted for in ~'arious tissues; liver and skeletal 
muscle contained the most. 

COI~IPARISON OF JoARD~ TALLO]V, BUTTER, AND ItYDtl.OGENATED 
COTTONSEI~D OIL IN ST¢BTt~RS AND OF PELLETED VS. NONPELLETED 
COASTAL BEI~MUD.(GRASS HAY F0I¢ CALVES. W .  J .  Miller (Dairy 
Dept., Univ. of Ga., Athens). J. Dairy Sci. 45, 759-64 (1962). 
A total of 99 calves was used in three experiments to study: 
(a) the effect of adding various fats to starters, (b) the 
influence of calcimn level in high fa t  starters, and (c) the 
effect of grinding and pelleting vs. grinding Coastal Ber- 
mudagrass hay on calf performance. In  Experiment 1, 56 
baby calves were fed one of seven starters and pelleted or 
coarsely ground Coastal Bermudagrass hay ad libit~m in an 
8-wk growth trial. The addition of 10% butter, tallow, lard, 
or hydrogenated cottonseed oil to starters did not signifi- 
cantly ( P =  0.05) affect weight gains, days of diarrhea, or 
hay consumption. Level of calcium in starters containing hy- 
drogenated cottonseed oil had little influence on calf perform- 
anee. Pelleting the hay approximately doubled its consumption 
a~td reduced the starter eaten, but did not affect the total 
amount of feed consmned. In cafeteria trials (Exp. 2) the con- 
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Vitamin A in Margarine... 
(Continued from page 19) 

T A B L E  I V  
Calculated Po tency  of 4.5 m g  Vi t amin  A in Var ious  Commercia l  

Sources by Var ious  Assay  Methods 

I Assay Method 

Commercia l  type Maleie Blue- I E ~  U S P  
value  r color - . . . .  / X V I  

I 
All-Trans  ....................... 5 15,000 I 14,900 / 14,800 
Trans-Neo ...................... 33 15,000 14,500 13 600 
Trans-Cis  ....................... / 33 I 15,000 I 13,700 [ 12,900 
Fish L i v e r O i l  ................ ] 33 [ 15,000 / 13,800 ~ 13,100 

Biologi- 
cal 

14,800 
13,400 
10,800 
11.400 

have led to this estimate of isomer composition, on the 
average, for several fish liver oils studied: 52% all-trans, 
25% 13-ci.% 15% 9-cis, and S% 9,13-di-cis. These are 
approximate; the actual figures are not significantly dif- 
ferent from the 48-24-19-9 proportions mentioned above 
for the Trans-Cis synthetic vitamin A, and also for the 
equilibrium proportions estimated for those aqueous sys- 
tems that induce isomerization. 

Table I I  summarizes these estinmtes of isomer propor- 
tions in the four commercial vitamin A sources. 

Assays on Commercia l  V i t a m i n  A Sources 
It  is a simple matter to calculate the expected assay 

potency for a given mixture of isomers using the basic data 
in Tables I and II.  Table I I I  presents an example calcu- 
lation of the biopoteney of 4.5 mg of vitamin A having the 
isomer composition estimated for fish liver oil. 

This type of calculation has been made for the four 
commercial sources, and for the four assay procedures. 
Table IV presents the estimates derived in this way. 

One interpretation that can be made of Table IV is to 
consider that margarine samples are fortified at a level to 
give exactly 15,000 units per lb by blue-color assay, using 
four conmlereial vitamin A sources. The three right-hand 
columns show the assay results that would be expected 
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Fat and Oil Dept., 
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ATCHISON, KANSAS 

T A B L E  V 

Assay Values for M a r g a r i n e  Conta in ing  15,000 Biological 
Uni ts  pe r  Pound  

i, Assay method  

Commereiaf isouree  ~°f i color 
vi ta  'n  A Blue- ]~uncorr. 

A l l - T r a n ~  .......... ............. 1 1 5 , 2 0 - - ~  I 15,100 
Trans-Neo .............................................. I 16 800 I 16,200 
Cis-Trans ............................................... ! 20,800 19,000 
Fish L ive r  Oil ........................................ i 19,700 I 18,200 

U S P  
X V I  

15,000 
15,200 
18,000 
17,200 

(neglecting random assay variation, and effects of extrane- 
ous materials) by the other assay procedures. 

Table V presents the same information, but on a dif- 
ferent basis. Here it is assmncd that margarine samples 
are fortified with that amount of each of the commercial 
sources necessary to give exactly 15,000 biological units per 
lb. The three colmmls present the assay results that would 
be expected (again neglecting random variatiml and effects 
of extraneous materials). 

It  is apparent that different physicoehemical assay pro- 
cedures give equivalent figures, agreeing within themselves 
and with biological potency, only when All-Trans vitamin A 
is used for the fortification of margarine. When other coin- 
inertial vitamin A sources are used, physicoehemical assays 
overestimate the biological potency by amounts dependent 
on the isomer composition of the vitanlin A source. 
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New Findings In Viscose Solutlons 
Researchers from Buckeye Cellulose Corp. have diseov- 

ered the presence of a significantly greater nmnber of 
very small particles in viscose than had previously been 
known to exist. Their studies show that viscose contains 
many more millions of gels of 0.2-0.3 t~ in diameter than 
earlier researchers had suspected. 

The significance of this discovel.w lies in the fact that 
gels may exert major influence on the filterability and 
spinnability of viscose. 

Employing a combination of light scattering measure- 
ments, electron microscopy, light nlicroscopy and an elec- 
tric counter, identification of particles as small as 0.1~ 
in diameter was obtained. Previously, quantitative deter- 
minations on viscose fiber residues were limited to about 
15 ~ for direct studies on viscose, and limited to about 
5 ~ when the residues were isolated and redispersed. 
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2~BSTRACTS: BIOLOGY AND NI'TRITI()N 

(Continued from page 31) 

trol s tar ter  was decidedly more palatable than those cent-fining 
added fat .  The following order of decreasing palatabi l i ty  was 
indicated for  the others:  but ter ,  lard, hydrogenated cottonseed 
oil, and tallow. Calves exhibited a decided preference for  the 
pelleted hay. 

CLINICAL STUDIES OF LONG-TER~I ESTROGEN THERAPY IN s~IEN 
WITH 3~[YOCARDIAL INFAI~CTION. Jessie ~{arnIorston, F. J .  Moore, 
C. E. Hopkins,  O. T. Kuzma,  and J.  Weiner (Dept.  of Med. 
and Public Health,  Univ. of Southern Calif. School of Med., 
Los Angeles County Hosp., and Cedars of Lebanon Hospital ,  
Los Angeles) .  Prec. See. Exp. Biol. Med. 110, 400 (18 (1962). 
I n  a clinical tr ial  men with coronary ar tery  disease who had 
recovered froni a f rank myocardial  infarct ion were randomly 
treated with Lynoral  (ethinyl estradiol) ,  Anvene, Prenmrin,  
or a placebo. The 3 estrogen prepara t ions  were used in small 
well-tolerated doses of comparable potency as indicated by 
mild breast  tenderness. No un toward  effects of the t reatment  
were observed in up to 60 months  of continuous t reatment .  
Changes in libido were rarely noted. P remar in  therapy sig- 
nificantly improved survival, par t icular ly  in the first 2 years 
of t reatment .  Lynoral  and Anvene had no effect on surviwfl 
as compared with placebo treatment .  Subclasses of pat ients  
most likely to benefit f rom Premar in  therapy were those with 
relatively poor initial prognosis :  men under age 55, who had 
a first myocardial  infarct ion,  and with complications of arteri- 
osclerotic hear t  disease present.  Lynoral  and Anvene signifi- 
cantly lowered the cholesterol-phospholipid ratio. Premar in  
had no such effect. There is no necessary correlation between 
physical response (e.g. breast, tenderness) ,  serum lipid and 
survival effects of estrogen prepara t ions  in the male recovering 
f rom myocardial infarc t ion:  al tering of the serum lipids does 
not necessarily improve survival, and surviwd nmy be im- 
proved without a l ter ing of the serum lipids. 

HETEI~OGENEITY OF HUMAN SEP~UM BETA-LIPOPI~OTEIN. S. t l .  
Lawrence and F. C. Shean (Ve te rans '  Admin. Hosp., San Pran  
eiseo, Calif., and School of Med., Univ. of Calif., Los Angeles) .  
Science 137, 227 (1962). Human  serum beta-l ipoprotein (spe- 
cific gravi ty  1.063 to 1.007) has previously been shown to form 
two lines on immunoeteetrophoresis.  In  the study of a large 
number  of individual sera it appears  that  both are not ahvays 
present,  tha t  they are present in varying amounts  in normal 
individuals, tha t  a third form sometimes exists, that  they are 
not  separable by sedimentat ion techniques, and that  they 
cross-react immunologieMly. These can also be demonstrated 
on starch gels and starch gel immunoeleetrophoresis,  one f rom 
entering the gel and the other remaining at  the origin. 

• Drying Oils and Paints 
IDENTIFICATION OF CARBOXYLIC ACIDS IN" ALKYD AND POLYESTER 
COATING I~ESINS BY PP~OGI~AMMED TEMPERATUIgE GAS CHROSIATOG- 
RAt'HY. G. G. Esposito and M. H. Swann (Coating and Chemi- 
cal Lab., Aberdeen Proving  Ground, Md.). Anal. Chem. 34, 
1048-52 (1962). A gas chromatographic procedure is pro- 
posed for ident i fying diearboxylic and monocarboxylie acids 
present  in alkyd and polyester coating resins. The method 
was effectively used to identify 19 of the most frequently 
encountered acids used in the production of synthetic resins. 
The technique involves transesterifieation of the resin with 
l i thium methoxide to form methyl esters and subsequent sep- 
arat ion by programmed temperature  gas-liquid chromatography 
(PTGLC)  on polar and nonpolar  coluums and identifieation 
by their relative retention. 

FAST SUEFACE-DRY OIL EMULSION PAINT. A. W. Schwab and 
H. M. Teeter (See 'y  of Agriculture,  U. S.).  U. S. 8,047,413. 
An ionic paint  composition, washable f rom a paint  brush in 
running  water  and which will, when in a fihn, air dry to touch 
at room tempera ture  in about  10 to 30 minutes, consists of a 
potass ium dimerate-assisted pH 8.5 aqueous emulsion of a 
highly bodied linseed oil having a Gardner-Holdt  viscosity of 
Zg, finely divided pigment  solids suspended in the emulsion, 
a naphthenate  dryer, and about  4% (based on the water)  of 
hydroxyethyl  cellulose. The hydroxyethyl  cellulose is of such 
viscosity grade that  a 1% aqueous solution has a viscosity of 
about  300 eps. 

VINYL RESIN-EPOXY PATTY ACID COATING C0~IPOSITION, ]~IETHOD, 
AND AETICLE. P. H. Rhodes and T. W. Findley (Swif t  & Co.). 
U. S. 3,047,415. A method of fo rming  a hard, tough, flexible, 
adherent vinyl halide fihn consists of depositing a mixture of 
a vinyl chloride polymer and an oxirane-containing glyceride 
material  having an oxirane content in excess of 8.5%, the 

oxirane groups of which are located in internal open ¢.hain 
port ions of the glyceride molecule, onto the surface of an 
object, and then spreading the mixture to form a fihn. The 
object and supported film are heated to a temperature  qnd 
for a time sufficient to set the lnixturc and form an insoluble, 
ir fusible fihn. 

('eATING MATERIAL ANI) METHOD OF DRYING NAME. B. L. Sites 
and M. S. Agruss (Miehle-Goss-Dexter, Inc.) .  U. S. 3,(J47,422. 
A pr in t ing  ink consists of a nonaqueous solution of a drying 
oil binder having a conjugated system of double bonds and an 
oil-soluble dye capable of ini t iat ing the polymerization of the 
binder upon irradiat ion with actinic energy. The ink is free 
of any substance rendering it polymerizable by visible light 
and has a viscosity that  enables it to be applied as a thin 
coating. A sheet is printed with the ink and irradiated with 
aetinie energy, thereby rapidly indura t ing  the ink. 

• Detergents  
APPLICATION OP AMPHOLYTI(' SURFA('E ACTIVE AGENTS IN TEX- 
TILE INDUSTRY. IV. ~[EASUREMENT OF THE DRA~VING FRICTION 
(*OEPFICIENT OF ~YNTHETIC FIBER TREATED WITH AMPHOLYTIC 
SURFACE ACTIVE AGENTS. Akira Nagata ,  Yoshio Nemoto, and 
Wasahuro Kimm'a (Tokqi Seiyu Kogyo Co., Ltd., Higa~hi-ku, 
Nagoya ). Yul,'agalc~ 11, 24-28 (1962). AmI)holyties were 
found to be effective as antistat ic agents and softeners, with- 
out effeeting dyeing. In  order to investigate the adaptabi l i ty  
of ampholytics as oiling agent, the drawing friction of Bonnel 
(7~Iitsubishi Rayon ('o.) fiber treated with it was measured. 
The nl ininlulu value of friction was observed at the coneontrH- 
tion of 0.03-0.16(/( of l-hydroxyethyl-2-hel)tadecyl-hnid:~zoliunl 
l)etai)m, ().07-0.1r/( of N-hmryl-A',N dinwthyl-a-l)et;dne, and ().2 
().4% of oleic acid. For  the oiling of Bonnel, much less anlount 
of ampholytics are required as compared with oleie acid. 

\VATEK NUMBER. OF NONIONIC SUI~PACTANTS. I I I .  POLYOXY.\L- 
KYLENE DERIVATIVES OF PATTY ALCOHOLS. Kiyoyuki  Tagaw~l, 
Shigenori Iino, and Noriaki  Oba (Nihon Surfae tan ts  Ind. 
Co., Tokyo).  YM<agak~t 11, 14-19 (1962). Water  number of 
polyoxyethylene derivatives of f a t ty  alcohol showed a tendency 
to increase linearly with an increase in number  of moles of 
ethylene oxide, then it turned downward af te r  reaching a 
maximum wflue. ~l~hen the addition of ethylene oxide was 
above ll)() nmles, the water number  was in the range of 10 12. 
When polyoxypropylene cetyl ether (CP) was the oleophilic 
group, the feature  of increase in water  number  with an in- 
erease in number  of moles of ethylene oxide was almost the 
same as in the ease of usual nonionic surfactants .  The solu- 
bility of these deriw/tives in water  could be clearly classified 
by the magnitude of water number.  

COSMETIC COMPOSITION AND PI~EPAtgATION OF TIIE SADIE. T. ~u- 
zuki. U. S. 3,~46,19.9. A cosmetic composition to be used for  
facial t rea tments  consists of (1) 0.1 to 0.2(~ by weight of 
scordinine, (2) 0.01 to 0.1% of 4,4,4-trimethyl-3,3,3-triheptyl- 
8 (2-thiazol) -2,2-pentamethinthiazolocyanine-.~,S-diiodid, (3) 4 
to 8(7( of stearie acid or pahnitic acid, (41) 1 to 3(/( of at least 
one member selected fronI the group consisting of isopropyl 
pahnitate,  isopropy] myristate,  lanolin, liquid paraffin, and 
squalene, (5) 0.7 to 1% of sodium stearyl sulfate, (6) 2 to 5% 
of at least one member of the group consisting of polyoxy- 
ethylene glycol stearate,  stearic monoglyceride, polyoxyethylene 
sorbi tan monostearate  and sorbi tan monostearate,  (7) 0.5 to 
1.2% of tr iethanol amine, (8) 4 to 12% of a propel lant  such 
as dichlorodifluoroniethane, diehlorotetrafluoroethane, or butane, 
and (9) water. 

DEFOAMING DETERGENT COMPOSITION. A. T. Mart in  and N. S. 
Temple (Economics Laboratory ,  Inc. ) .  U. S. 3,043,54g. A ma- 
chine dishwashing composition consists of an inorganic alkali 
nmtal detergent salt and a small amount,  sufficient to main- 
tain wash pressure,  of a polyoxyalkylene glycol mixture.  The 
glycol mixture consists of a product  which, statistically repre- 
sented, has a plural i ty of a l ternat ing hydrophobic and hydro- 
philic polyoxyalkylene chains, the hydrophilie chains eonsist- 
ing of oxyethylene radicals linked one to the other, and the 
hydrophobie chains consisting of oxypropylene radicals linked 
one to the other. The product  has 5 such chains comprising 
3 hydrophobic chains linked by 2 hydrophilic chains. The 
central hydrophobie chain constitutes 30 to 34% by weight of 
the product,  the terminal  hydrophobie chains together consti- 
tute 31 to 39%, and the linking hydrophilic chains 31 to 35%. 
The intrinsic viscosity of the product  is f rom 0.06 to 0.09 and 
the molecular weight f rom about  3000 to 5000. 
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