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B I N D I N G  O/~ B I L E  S A L T S  TO P A N C R E A T I C  COLIPASE AND L I P A S E .  

B. Borgs t rSm and J. Donn6r  (Dept.  of  Physiol .  Chem., Univ.  
of  Lund,  Lund,  Sweden) J. Lipid Res. 16, 287-92 (1975).  
The b ind ing  of con juga ted  bile sal ts  to pancrea t ic  colipase 
and  l ipase has  been s tudied  by equi l ibr ium dialysis  and  gel 
fi l tration. The resul ts  indicate  tha t  a t  physiological  ionic 
s t r eng th  and pH,  con j uga t ed  bile sa l ts  bind as micelles to 
colipase:  12 15 moles /mole  of colipase for  the d ihydroxy  
con juga t e s  and  2-4  for  the  t r ihydroxy  con juga tes .  No b ind ing  
of bile sal t  t akes  place f rom monomeric  solutions.  U n d e r  
the  same exper imenta l  condit ions,  only 1-2 moles of  con j uga t ed  
d ihydroxy  bile sa l ts  b ind  to pancrea t ic  l ipase.  

TURNOVER AND TISSUE DISTRIBUTION OF a ~ - L A B E L E D  LOW 
DENSITY LIPOPROTEIN IN SWINE AND DOGS. A.D. Sn iderman ,  
T.E.  CareT and  D. S te inberg  (Div. of  Metabol ic  Dis., Dept.  
of Med., Univ.  of  Cal i fornia ,  San Diego Schl. of  Med., La  
Jolla,  Ca l i fo rn ia  92037) J. Lipid Res. 16, 293 9 (1975) .  
Swine p l a sma  low dens i ty  l ipoprotein  ( L D L )  isolated ul t ra-  
cen t r i fuga l ly  (d 1.019-1.063) was labeled with ~ I ,  dialyzed,  
and  reisolated by cen t r i fuga t ion  at  d 1.063. Over 96% of 
the rad ioac t iv i ty  was shown to be associa ted  with the apo- 
protein.  A f t e r  re inject ion into the donor animal ,  disap-  
pearance of ~-°'~I was followed for  up to 122 hr. At  all t ime 
intervals  examined ,  over 95% of the total  p lasm af~I was 
recovered in L D L  (d 1.006-1.063),  i.e., there  was appa ren t l y  
no t r an s f e r  of  rad ioac t iv i ty  to h igh  dens i ty  or very low 
dens i ty  l ipoproteins.  Tissue  d is t r ibu t ion  of ~ I  was deter- 
mined  in swine killed at  var ious  t inm in te rva ls  a f t e r  [ I ~ I ] L D L  
inject ion with correct ions for  radioact iv i ty  in t r apped  p lasma.  
Of the  t i ssues  examined ,  the  liver showed by f a r  the  h ighes t  
concentrat ion.  These d a t a  are cons is ten t  wi th  the conclusion 
tha t  the liver accounts  for  a very la rge  f rac t ion  of the to ta l  
ex t ravascu la r  L D L  pool and t ha t  it  is in fa i r ly  rap id  equi- 
l ibr ium with the p lasma pool. To wha t  ex t en t  the  l iver is 
involved in i r revers ible  degrada t ion  cannot  be in fe r red  f rom 
these findings. 

ANALOGS OF NATURAL LIPIDS. I. SYNTHESIS AND PROPERTIES 
OF TRIS-HO:MOACYL DERIVATIVES OF CYCLOPENTANE-1,2,3-TRIOLS. 
A.J .  Hancock,  S.M. Greenwald and  H.Z. Sable (Dept .  of  Bio- 
chem., Case W e s t e r n  Reserve Univ. ,  Cleveland, Ohio 44106) 
J. Lipid Res. 16, 300-7 (1975) .  A new series of  ana logs  of  
t r ig lycer ides  has  been synthesized,  in which the  glycerol moie ty  
is replaced by each of the  three  isomeric cyclopentanetr io ls .  
For  each o f  the isomeric  cyclopentane-] ,2 ,3- t r iols  (1 ,2 ,3 /0 ;  
DL-1 ,2 /3 ;  and  1 ,3 /2) ,  the  tris-homoacyl derivat ives  of  octanoic,  
decanoic, laurie,  myr is t ic ,  pa]mit ic ,  s tearic,  and dihydro-  
sterculic acids  were prepared  by t r e a t m e n t  of  the respect ive  
trio]s wi th  the  appropr ia te  acyl chloride in pyridine.  The 
d ihydros te rcu la tes  were p repa red  by fu s i ng  the  t r ia ls  wi th  a 
mix ture  of  the  acyl anhydr ide  and  the cor responding  po t a s s ium 
salt.  Thin- layer  c h r o m a t o g r a p h y  on silica gel shows marked  
differences in appa ren t  po la r i ty  of  all the 1,2,3/0 der iva t ives  
in compar ison  with the other  three  series. In  all series the  
d ihydros te rcu la tes  show a decrease in a p p a r e n t  polar i ty ,  rela- 
t ive to the s teara tes ,  s ignif icant ly  g rea te r  t h a n  expected f rom 
the in t roduct ion  of an addi t ional  carbon atom. The potent ia l  
u t i l i ty  of  the ana logs  as probes  of the  effects of  conformat ion  
on the  phys ica l  p roper t ies  and  enzymat ic  suscept ib i l i ty  of  
g lycer ides  is discussed.  

SITE OF INHIBITORY ACTION OF ISONIAZID IN THE SYNTHESIS 
OF 2VIYCOLIC ACIDS IN MYCOBACTERIUM TUBERCULOSIS. K.  
T a k a y a m a ,  H .K.  Sehnoes, E.L.  A r m s t r o n g  and  R.W. Boyle 
(Tubercu los i s  Res. Lab. ,  Ve te rans  Ad. Hos.,  and  the  Ins t i t .  
for  Enzyme  Res., Univ.  of  Wisconsin ,  Madison,  Wiscons in  
53706) J. Lipid Res. 16, 308-17 (1975).  The  cellular  mycola te  
syn the tase  act iv i ty  of  Mycobacterium tuberculosis H37R a  was 
previously  shown to be very  sensi t ive to isoniazed.  W e  have  
now examined  the quest ion of  how isoniazid inhib i t s  the  
syn thes i s  of  mycolic acids. The saponifiable ~*C labeled l ipids 
of  control  and  i soniaz id- t rea ted  cells (1.0 /zg/ml, 60 min )  
were compared  on a Sephadex  LH-20 column, and  it  appea red  
tha t  the syn thes i s  of  the  in te rmedia te -s ized  f a t t y  acids  was 
par t ia l ly  inhibi ted.  These  f a t t y  acids were f r a c t i ona t ed  as 

their  nmthyl  esters  by Sephadex LH-2O column chromatogra-  
phy and gas-l iquid (6% Dexsi l)  ch romatography .  Both  long- 
and s lmrt - term exposure exper imen t s  showed tha t  isoniazid 
inMbited the syn thes i s  of  s a tu ra t ed  f a t t y  acids g rea te r  than  
(:2, and  of u n s a t u r a t e d  f a t t y  acids g rea te r  than  C.+4. The 
var iable-exposure  exper iment  at  low isoniazid concent ra t ion  
showed tha t  the syn thes i s  of  mycolic acids and  long-chain 
f a t t y  acid f rac t ions  I I  and I I I  were inhibi ted to the  same 
extent .  These f a t t y  acids  m a y  thus  be precursors  of  mycolic 
acids. 

LIPOGENESIS IN RABBIT ADIPOSE TISSUE. S. Smi th  (Chi ldren 's  
Hosp.  Med. Ctr. of  Nor the rn  Calif .  and  Bruce Lyon  Memoria l  
l~es. Lab. ,  Oakland,  Ca. 94609) J. Lipid Res. 16, 324-31 
(1975).  Previous  repor ts  t ha t  rabbi t  adipose t i ssue does not  
synthesize  f a t t y  acids at  s ignif icant  ra tes  led us to s tudy  in 
detail  the pa thways  of l ipogenesis  and  glyceroneogenesis  in 
this  t issue.  We found  t ha t  rabbi t  adipose t issue has  a low 
capaci ty  for  de novo f a t t y  acid syn thes i s  f rom glucose b u t  
a h igh  capaci ty  for  syn thes i s  f rom pyruva te  attd acetate.  The 
t issue can also convert  py ruva te  to glyceride-glycerol  via the  
dicarboxylic  acid shut t le  and  gluconeogenic  pa thways .  Ex- 
pe r iments  with hydroxyc i t ra te ,  a po ten t  inhib i tor  of  c i t ra te  
c leavage enzyme,  demons t r a t ed  t h a t  this  is an obl iga tory  
enzyme in l ipogcnesis  f r om pyruva te .  The l ipogenic sys tem 
of rabbi t  adipose t issue resembles  tha t  of a r u m i n a n t  in t h a t  
it  is adapa ted  to utilize aceta te  r a the r  than  glucose. However,  
in cont ras t  to r u m i n a n t  t issues ,  the  l imited abi l i ty  to convert  
glucose to f a t t y  acid resul ts  no t  f r om a deficiency in the  
enzymes  concerned with the t r an spo r t  of acetyl un i t s  out  of  
the mi tochondr ia  bu t  f rom a block pr ior  to the  level of  
pyruva te ,  most  likely at  the hexokinase  and  py ruva te  kinase  
reactions.  

SPECIFIC TRITIU~ LABELING OF CEREBBOSIDES AT THE 3-POSI- 
TIONS OF ERYTHEO-SPHINGOSINE AND THREO-SPHINGOSINE. M. 
Iwamor i ,  H.W.  Moser,  and  Y. Ki sh imoto  (Eunice  K en n ed y  
Shriver  Ctr. for  Menta l  Re ta rda t ion ,  Wal t e r  E. Fe rna ld  Sta te  
Schl., W a l t h a m ,  Mass.  02154) J. Lipid Res. 16, 332-6 (:t975). 
Cerebrosides con ta in ing  ei ther  threo- or erythro-[3-~H]sphingo - 
sine were synthes ized  by a new procedure.  Glucopyranosyl  or 
ga lac topyranosy l  ceramides  were converted to thei r  3-keto 
der ivat ives  wi th  2,3-dichloro-5,6-dicyanobenzoquinone and  re- 
duced wi th  8H-labeled sodium borohydride.  The resu l t ing  
t r i t i a ted  cerebrosides,  which contained erythro- and threo- 
sph ingos ines  in the rat io  of  84:16,  were deacyla ted  wi th  
bu t ano l -KOH,  and  the  erythro- and threo-psychosines were 
sepa ra ted  by silica gel column c h r o m a t o g r a p h y  and  reacyla ted  
with t ignoceroyl  chloride. 

DEVELOPMENT OF SWINE ADIPOSE TISSUE : MORPHOLOGY AND 
CHEMICAL COMPOSITION. I ' i , J .  Mersmann ,  J .R.  Goodman,  and  
L.J .  Brown (Shell  Deve lopment  Co., Modesto,  Calif.  95352) 
J. Lipid Res. 16, 269-79 (1975) .  Di f fe rent ia t ion  and  g rowth  
of swine subcu taneous  adipose t issue was assessed by chemical  
ana lys i s  of  t issue components ,  cell ize m e a s u r e m e n t s  of  isolated 
adipocytes ,  and  l igh t  and  electron microscopic observat ions.  
A t  b i r th  all adipoeytes  were mul t i locular  (conta ined  mul t ip le  
small  lipid d rop le t s ) ,  bu t  by day  3 p o s t p a r t u m ,  m a n y  were 
a l ready  d i f ferent ia ted  to the  uni locular  s ta te  (one major ,  
centra l  l ipid drople t ) .  Microscopic observat ions  of fixed t issue,  
cell size de te rmina t ions  on isolated adipocytes ,  and  chemical  
ana lys i s  of  t i ssue  composi t ion indica ted  a marked  increase in 
adipocyte  size accompanied  by an increase in the  size of  the 
centra l  lipid droplet  with  age. Small  cells were observed 
a t  all ages  (in both  fixed t issue and  isolated cell p r epa ra t i ons ) ,  
y ie ld ing  b iphas ic  size d is t r ibut ions .  A l though  the adipoeyte  
s tem cell was not  discerned,  an  ear ly  s t age  in d i f ferent ia t ion,  
des igna ted  an ad ipoblas t ,  was observed.  

IDENTIFICATION OF PENTAHYDROXY BILE ALCOHOLS IN CEREBRO- 
TENDINOUS XANTHO~LATOSIS : CHARACTERIZATION OP 5~-CHO- 
LESTANE-3C~,7a,12a,24~,25-PENTOL AND 5[3-CHOLESTANE-3c~,7a,12a, 
23~,25-PENTOL. S. Shefer ,  B. Dayal ,  G.S. Tint ,  G. Salen an d  
E.H.  Mosbach  (The  Publ ic  Hl th .  Res. Ins t .  of  the  City of  
N.Y., Inc. ,  N.Y.  10016) J. Lipid Res. 15, 280-6 (1975) .  This  
paper  describes s tudies  dea l ing  wi th  the  na tu r e  of  the  C= 
pen t ahyd roxy  bile alcohols p resen t  in the  bile and  feces of  
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two pa t i en t s  wi th  eerebro tendinous  x a n t h o m a t o s i s  ( C T X ) .  The 
presence of a bile alcohol h a v i n g  the  s t ruc tu re  5fl-eholestane- 
30q7cq12a,24a,25-pentol was confirmed by separa t ion  of  the  
two 24-hydroxy epimers  of  5fl-cholestane-3a,7a,12a,24,25-pentol 
and charac te r iza t ion  of the  ep imers  by gas- l iquid chromatogra -  
phy  and  in f r a red  and  mass  spect rometry .  Ten ta t ive  ass ign-  
m e n t  of  the  24c~ and  24fl conf igura t ion was made  on the  bas is  
of  molecular  ro ta t ion  differences.  A second m a j o r  bile alcohol 
excreted by the  C T X  sub jec t s  was 5~-cholestane-3a,7a,12a,23~, 
25-pentol. I t s  s t ruc tu re  was de te rmined  by in f r a red  spec- 
t romet ry ,  p ro ton  magne t i c  resonance spec t romet ry ,  and  mass  
spec t romet ry  because  a re ference  compound  was no t  available.  

Tox ic  CHARACTER OF RANCID OIL. XVIL INFLUENCE OF TOCOPH- 
EROL ON LIPID COMPONENT AND TRGLYCERIDE COMPOSITION OF 
RAT TISSUES FED THERMALLY OXIDIZED OIL. H.  Yoshida ,  A. 
S h l b a h a r a  and  G. K a j i m o t o  ( F a c u l t y  of  Nut r i t ion ,  Kobe-  
Gakuin  Univers i ty ,  Arise,  I kawadan i ,  Tarumi-ku ,  Kobe)  Yu~a- 
ga]eu 24, 575-81 (1975) .  I t  is known t h a t  n a t u r a l  ant iox-  
idan t s  are  usua l ly  conta ined in vegetable  oil a n d  fa t s ,  and  
toeophero] (Toc)  is the  more  a b u n d a n t  subs tance  in those 
oils. Toc decomposes  on hea t ing ,  so i t  m a y  be conceivable t h a t  
the  toxic  effect  of  the rmal ly  oxidized oil ( T O )  is enhanced  
by the  decrease of  Toc. I n  the  previous  papers ,  the  au tho r s  
repor ted t h a t  Toc reduces  the  toxici ty o f  TO in ra t s .  The  
presen t  paper  deals  wi th  the  influence of Toc on l ipid oil 
( F O )  or TO. Toe-free F O  was  p repa red  by a l u m i n u m  oxide 
column c h r o m a t o g r a p h y  f rom f re sh  soybean  oil and  TO was 
p repared  f r o m  the same oil by h e a t i n g  a t  180 ° C for  50 hr.  
R a t s  were fed  on the  diets  con ta in ing  F O  and  TO wi th  or 
wi thout  Toc. The to ta l  l ipids ex t rac ted  f r o m  each t i ssue  of  
ra t s  were sepa ra ted  into neu t ra l  lipid ( N L )  and  phosphol ip id  
f rac t ions  by column c h r o m a t o g r a p h y  and  t r lg lycer ide  (TG)  
was isolated f r o m  ( N L )  f r ac t ion  by th in- layer  chromatog-  
raphy .  F a t t y  acid d i s t r ibu t ion  in TG was  inves t iga t ed  by 
pancrea t ic  ]ipase hydrolysis .  The resul ts  ind ica ted  t h a t  to ta l  
l iplds a n d  pe rcen t age  of  thei r  phosphol lp ids  in liver, k idney 
and  test icle of  r a t s  fed  Toe-free TO decreased marked ly  com- 
pared  wi th  those fed  on F O  or Toe-free FO.  TG in t i ssues  of  
ra ts  fed  on Toc-free TO decreased,  bu t  cholesterol  increased.  
Signif icant  difference on componen t  f a t t y  ac ids  and  2-posit ion 
of TG was observed. TG in each t issue (except  k idney-TG 
a f t e r  30 days  f eed ing)  of  r a t s  f ed  F O  or Toc-free FO showed 
h igher  propor t ion  of  C~s:: t h a n  C~s:~. On the  cont rary ,  
C~:.~ con ten t  in TG of r a t s  f ed  on Toe-free TO was  lower. 
The pe rcen tage  of  u n s a t u r a t e d  f a t t y  acids  a t  the  2-posit ion 
in each t i ssue  TG was h igh  compared  to s a t u r a t e d  f a t t y  
acids at  the  same pos i t ion  a n d / o r  component  f a t t y  acids  
in TG. P e r c e n t a g e  of  C~s:~ and  C~:2 a t  2-posit ion of TG 
was abou t  80 mole % in each t issue.  C~6:o, C~s:o and  
C~s:~ a t  th is  pos i t ion  in TG of  r a t s  fed  Toc-free TO in- 
creased while C~s:2 decreased compared  wi th  those  of  FO  or 
Toe-free F O  groups .  Toc was  effective for  p reven t ion  of 
toxici ty induced  by TO as descr ibed above, b u t  no s igni f -  
icant  effect was observed fo r  FO.  These  resu l t s  sugges t  t h a t  
Toc has  some biological  an t iox ida t ive  and  protec t ive  activ- 
i t ies  a g a i n s t  the  toxic i ty  induced  by TO. 

EFFECTS OF FEEDING OXIDIZED OR HEATED SOYBEAN OIL ON TIS-  
SUE COMPOSITION AND HEMATOLOGICAL STATUS OF RATS. ~. 
Miller and  D.R. L a n d e s  (Dept .  of  Food  Sei., Univ.  of  Ga., 
Georgia  S ta t ion ,  Expe r imen t ,  GA 30219.). J. Food Sci. 40, 
545-8 (1975).  R a t s  were f ed  diets  con ta in ing  40% soybean  
oil t h a t  was e i ther  ae ra ted  a t  room tempera tu re ,  hea ted  in the  
presence of carbon dioxide or air, or suppl ied  as the  f r e sh  
product .  W h e n  the p ro te in  in the  diet  was  compr ised  of 20% 
casein,  both  g rowth  and  feed  efficiency were depressed by the  
d a m a g e d  oils. F e e d i n g  the  oil t h a t  was ae ra ted  du r ing  heat-  
ing  reduced the  n u m b e r  of  hepa t ic  cells and  increased the  
q u a n t i t y  of  pro te in  per  cell. L iver  lipid, especial ly t r ig lyeer ide ,  
was decreased by the  da m a g e d  oils. The n u m b e r  of  red blood 
cells f o r m e d  a n d  thei r  hemoglobin  content  and  absorp t ion  of 
iron were also cur ta i led by the  hea ted  oil. S tudies  ind ica ted  
t h a t  the  effects  were no t  due solely to reduced food intake.  
I n c r e a s i n g  the  pro te in  in the  diet  con ta in ing  hea ted  oil re- 
duced bu t  did no t  e l iminate  the  ex t rahepa t i c  effects while 
f u r t h e r  inc reas ing  the  p ro te in  content  of  the  l iver cells. There  
is evidence t h a t  d a m a g e d  oil could a g g r a v a t e  the  nu t r i t iona l  
qual i ty  of  diets  hav ing  m a r g i n a l  pro te in  sufficiency. 

LIPID COMPOSITION OF LIMULUS PHOTORECEPTOR MEMBRANES. 
R.M. Benolken,  R.E.  Ande r son  and  M.B. Maude  (Grad.  Schl. 
of  Biomed.  Sci., The  Univ.  of  Tx.  Hl th .  Sei. Ctr., Hous ton ,  
Texas  77025) lliochim. Biophys. Acta  413, 234-42 (1975).  The 

lipid composi t ion has  been de te rmined  for  rhabdomer ic  photo- 
receptor  m e m b r a n e s  of Limulus, and  these  d a t a  are  compared  
wi th  those  f rom photoreceptor  m e m b r a n e s  of albino rats .  The 
compar i son  is of  in te res t  because the  m e m b r a n e s  of  these two 
photoreceptor  cells r egu la te  ionic t r an spo r t  d i f ferent ly  du r ing  
the  response  to i l luminat ion.  Phospho l lp id  class  composi t ion 
of Limulus is s imilar ,  bu t  not  identical ,  to t ha t  of  ra ts .  The  
m a j o r  differences are a g rea t e r  percen tage  of sph ingomyel in  
in Limuhts and a g rea t e r  pe rcen tage  of phospha t idy le thano l -  
amine  in the  ra t .  E thano l amine  p lasmalogens ,  no t  observed in 
ra t  photoreceptor  membranes ,  are p resen t  in Limulus photo- 
receptor  f rac t ions .  The ]eve] of  cholesterol  in Limugus is  
h igher  t han  t ha t  usua l ly  repor ted  for  ver tebra te  rod outer  
segments .  The p r e d o m i n a n t  p o l y u n s a t u r a t e d  f a t t y  acids of  
Limulus photoreceptor  m e m b r a n e  phosphol ip ids  are 20: 4 (n -6)  
and  20:  5 (n -3)  wi th  only t races  of  22: 6 (n -3 ) .  This  is in 
sha rp  con t ras t  wi th  the  large  percen tages  of  22: 6 (n-3)  found  
in r a t  photoreeeptors .  The  f a t t y  acid d i s t r ibu t ions  of bo th  
m e m b r a n e  sys tems  are h igh ly  u n s a t u r a t e d ,  b u t  the  rat io  of  
(n-3) to (n-6) p o l y u n s a t u r a t e s  is only 1.7 for  Licnulus as 
compared  to 4.6 for  ra t .  

SUBCELLULAR DISTRIBUTION AND PROPEI~TIES OF PROGESTERONE 
(A%STEROID) 5c~-REDUCTASE IN RAT MEDIAL BASAL HYPO- 
THALAMUS. ¥ .  Cheng and  H. J .  K a r a v o l a s  (Dept .  of  Physiol .  
Chem. and  The W a i s m a n  Center  on Menta l  Re ta rda t ion ,  Univ.  
of  Wisc. ,  Madison,  Wisc.  53706) J. Biol. Chem. 250, 7997- 
8003 (1975).  The subcel lular  d i s t r ibu t ion  and  proper t ies  of  
ra t  hypo tha lamic  proges te rone  5a-reductase ,  which accelerates  
the  conversion of  p roges te rone  to 5a-pregnane-3,20-dione,  have 
been inves t iga ted  by  u t i l iz ing  ~H-labe]ed subs t r a t e  and  a re- 
verse isotopic di lut ion a s say  sys tem.  The enzymic act iv i ty  
was  associa ted p r imar i l y  with a cell debr i s -membranes  f rac t ion  
derived f rom the 1000 × g pellet.  This  f r ac t ion  contained 
ma in ly  membrane- l ike  pa r t i cu la tes  and  was free  of  n u c l e i  
Li t t le  or no ac t iv i ty  was associa ted  wi th  the  purified nuclei.  
The hypo tha]amic  5a- reductase  was s t imu la t ed  by N A D P H  b u t  
not  by  N A D H .  The inhibi t ion  s tudies  indicate  t h a t  20c~- 
hydroxypregn-4-en-3-one and 17fl-estradiol are compet i t ive  and 
noncompet i t ive  inhibi tors ,  respect ively,  of  the  5a reduct ion  of 
proges te rone  wi th  K ,  of  6~0 ± 3.0 X 10- '  M for  20a- 
hydroxypre~'n-4-en-3-one and  K,~ ( in tercept  inhib i t ion  con- 
s t a n t )  of  2.6 ± 0.7 × 10 -~ M and K~, (slope ~nhibit ion con- 
s t an t )  of  3.6 ± 0.6 × ] 0 - ~ M  for  ]7fl-estradio].  Tes tos te rone  
is a poor compet i t ive  inhib i tor  of  the  reaction.  

CHANGES W I T H  DIET IN T H E  COMP()SITION OF PHOSPHATIDYL 
C~OLINE OF SHEEI" RILE. W.W.  Christ ie ,  J .H .  Moore, R.C. 
Noble, R.G. Vernon  (The  H a n n a h  Res. Ins t . ,  Ayr ,  Scot land 
K A 6  5 H L )  Lipids 10, 645-8 (1975).  Bile phospha t idy l  choline 
f rom sheep,  in con t r a s t  to tha t  f r o m  n o n r u m i n a n t s ,  conta ins  
low levels of  the  no rma l  r ange  of p o l y u n s a t u r a t e d  f a t t y  acids. 
A compar i son  ha s  been made  of  the  composi t ion of  bile phos- 
pha t idy l  cholines f r om sheep receiving e i ther  a control  diet,  
a control  diet supp lemen ted  wi th  unpro tec ted  maize  oil, or a 
control  diet supp lemented  wi th  soybean  oil or ta l low th a t  had  
been pro tec ted  aga ins t  hydrolys is  and  hyd rogena t ion  in the  
ruineD. The composi t ion  of bile phospha t idy l  choline f ro m  
sheep receiving pro tec ted  soybean  oil supp lemen t  was v i r tua l ly  
ind i s t ingu i shab le  f r om t h a t  f r o m  n o n r u m l n a n t s .  

DISTRIBUTION OF CttOLESTERYL ESTERS AND OTHER LIPIDS IN 
SUBCELLULAR FRACTIONS OF THE ADRENAL GLAND OF THE PIG. 
S.H.W. Cmelik and  H.  Ley  (Dept .  of  Biochem.,  Univ.  of  
Rhodesia ,  Sal isbury ,  Rhodes ia)  Lipids 10, 707-13 (1975).  
Tota l  l ipids f rom whole p ig  adrena l  g l ands  as well as f r o m  
thei r  mi tochondr ia ,  microsomes,  l iposomes,  and  cell sap were 
ex t rac ted  and  f r ac t i ona t ed  first in to  neu t ra l  l ipids and  phos- 
pholiplds.  The h ighes t  pe rcen tage  of neu t ra l  l ip ids  was fo u n d  
in the  cell sap, and  the  lowest  in the  mierosomal  f rac t ion .  
Neu t r a l  l ipids were sub f r ac t i ona t ed  into cholesteryl  esters ,  f ree  
cholesterol,  t r ig lycer ides ,  and  f ree  f a t t y  acids.  Cholesteryl  
esters  were d i s t r ibu ted  t h roughou t  the  l lposomes.  F ree  f a t t y  
acids represen ted  a subs tan t l a ]  pa r t  of  cell sap  ]ipids, b u t  
were p resen t  also in the  mi tochondr ia ,  microsomes,  and  ]ipo- 
sprees. F a t t y  acids of  all f r ac t ions  were ana lyzed  by gas  
l iquid ch roma tography .  Phospha t i dy l  choline and  phospha t idy l  
e thano lamine  f rom mitochondr ia ,  microsomes,  and  cell sap were 
very s imilar  in respect  of  thei r  f a t t y  acid composit ion.  
Sph ingomyel in  p lus  phospha t ldy l  inosi tol  was  charac ter ized  by 
a h igh  con ten t  of  C0_o.:2co6. D iphospha t idy l  glycerol  was p resen t  
]n mi tochondr ia  and  in the  cell sap. 

PHOSPHOMONOESTERASE HYDROLYSIS OF POLYPHOSPHOINOSITIDES 
IN RAT KIDNEY. PROPERTIES AND SUBCELLULAR LOCALIZATION OF 
THE ENZYME SYSTEm. P .H .  Cooper and  J .N.  H a w t h o r n e  (Dept .  
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of Chem., Univ.  of  Calgary ,  A lbe r t a  T 2 N  1NA, Canada )  
Biochem. J. 150, 537-51 (1975).  The  proper t ies  of  diphos 
phoinosi t ide  and  t r iphosphoinos i t ide  phospha ta ses  f r o m ra t  
kidney homogena te  were s tudied  in an  a s say  sys tem in which 
non-specific phospha t a se  ac t iv i ty  was e l iminated.  The enzymes  
were not  complete ly  metal - ion dependen t  and  were ac t iva ted  
by Mg ~+. The de te rgen t s  sod ium deoxycholate,  Tr i ton  X-100 
and  Cutscum inhib i ted  the  reac t ion;  c e t y l t r i m e t h y i a m m on ium 
bromide only ac t iva ted  when added wi th  the  subs t r a t c  and  
in the  presence of  Mg ~+. B o t h  enzymes had  a p H  o p t i m um of  
7.5. Ca :+ and  Li  + both  ac t iva ted  t r iphospholnos i t ide  phos 
pha tase ,  b u t  Ca 2+ inhib i ted  and  Li  + had  l i t t le effect on diphos  
phoinosi t ide  phospha tase .  Cyclic A M P  had  no effect on ei ther  
enzyme. The enzymes  were three  t imes  more  active in k idney 
cortex t h a n  in the  medul la .  On subcel lular  f r ac t iona t ion  o f  
kidney-cortex homogena tes  by di f ferent ia l  and  dens i ty -g rad ien t  
cen t r i fuga t ion ,  the  d i s t r ibu t ion  of the  enzymes resembled tha t  
of  t h i a m i n  py rophospha t a se  (assayed  in the  absence of A T P ) ,  
s u g g e s t i n g  localization in the  Golgi complex. However,  the  
d i s t r ibu t ion  differed f r o m  t h a t  of  the  l iver Golgi ma rke r  
ga lac tosy l t r ans fe rase .  Act iv i t ies  of  bo th  d iphosphoinos i t ide  
and  t r iphosphoinos i t ide  phospha t a se s  and  th i amin  pyrophos-  
pha ta se  were low in purified brush-border  f r a g m e n t s .  F u r t h e r  
expe r imen t s  indicate  t h a t  a t  leas t  p a r t  o f  the  p h o s p h a t a s e  
act iv i ty  is soluble. 

INFLUENCE OF DIET ON QUALITY, FATTY ACIDS AND ACCEPTABIL- 
ITY OF PORK. G.C. Skelley, R.F.  B o r g m a n ,  D.L. Hand l in ,  J.C. 
Acton,  J.C. McConnell,  F .B.  W a r d l a w  and E.J .  E v a n s  (Clem- 
son Univ. ,  Clemson,  S.C. 29631) J. Animal 8ci. 41, 1298-1304 
(1975).  F o u r  t r e a t m e n t s  with 14 swine per  t r e a t m e n t  were 
conducted  du r ing  the  g rowth  period. T r e a t m e n t  1 was a 
typical  corn-soybean meal  rat ion,  whereas  t r e a t m e n t s  2, 3 and  
4 employed bar ley  in combina t ion  wi th  14, 22 and  30% 
roas ted  soybeans,  respectively.  Dress ing  percen tages ,  musc l ing ,  
b a c k f a t  and  final g rade  were s imilar  a m o n g  t r e a t m e n t  groups.  
The carcasses  f rom t r e a t m e n t  1 produced  a s l ight ly  f irmer 
type  of  f a t  and  lean. There  were no s ignif icant  differences in 
longissimus muscle area or pe rcen tages  of  cuts.  The  linoleic 
acid content  of  the  m e a t  and  b a c k f a t  increased in direct  
propor t ion  to the  a m o u n t  of  whole soybeans  in the  rat ion.  The 
percen tage  of  linoleic acid r anged  f r o m  5.1 to 10.6% of  total  
f a t  in raw lean meat .  An  increase  in linoleic acid f r o m 11.2 
to 21.3% was noted in the backfa t .  A g rea t e r  pe rcen tage  of  
u n s a t u r a t e d  f a t  has  not  been proven to be des i rable ;  however,  
i t  should be known t h a t  such a p roduc t  can be adequa te ly  
produced,  processed,  s tored and  consumed.  

LIPOXYGENASE ISOZYMES OF PEANUT. T . H .  S a n d e r s ,  H . E .  
Pa t t ee ,  and  J .A.  Single ton (Depts .  of  Biol.  and  Agr .  Engi -  
neer ing  a n d  Botany ,  1~.C. S ta t e  Univ.  and  Sou the rn  Reg. ,  
ARS,  U S D A  Rale igh ,  N.C. 27607) Lipids 10, 681-5 (1975).  
L ipoxygenase  was isolated and  par t ia l ly  purified f r o m  p e a n u t  
seed by a m m o n i u m  su l fa te  prec ip i ta t ion ,  gel  f i l trat ion,  and  ion 
exchange  colunm ch roma tography .  Three  i sozymes  of l ipoxy- 
genase  were identif ied.  Two h a d  p H  op t ima  of  6.2, and  the  
other  an  o p t i m u m  of 8.3. Molecular  weight  of  each isozyme 
w a s  7.3 × 104, as de te rmined  by gel fi l tration. The alkal ine 
o p t i m u m  isozyme was not  inhibi ted by N a C N  and  was 
inhib i ted  by  CaCI~ except  a t  very Iow concentra t ions .  The  acid 
o p t i m u m  isozymes  were inhib i ted  by N a C N  and  were s t imu la t ed  
by CaC12 concent ra t ions  up to ca. 0.7 mM. 

EFFECT OF THE NATURE AND AMOUNT OF DIETARY ENERGY O~N 
LIPID COMPOSITION OF RAT BONE MARROW. S.I(. Das,  M.T. Scott  
a n d  P . K .  A d h i k a r y  (Dept .  of  Biochem. and  Nutr . ,  Mehar ry  
Med. Col., Nashvil le ,  Tenn.  37208) Lipids 10, 584-90 (1975).  
The effect of  the  n a t u r e  and  a m o u n t  of  d ie ta ry  calories on 
the  l ipid composi t ion of  bone mar row of  r a t s  was s tudied.  
Male  weanl ing  r a t s  were f ed  3 isocaloric diets,  con ta in ing  h igh  
ca rbohydra te ,  no rma l  protein,  and  h igh  protein,  a n d  a f o u r t h  
h i g h  f a t  diet for  49 days.  F e e d i n g  of  the  h igh  ca rbohydra te ,  
h igh  prote in ,  and  h igh  f a t  diets  caused a s ignif icant  increase  
in the level of  total  l ipids compared  to the normal  protein  
diet. This  increase  of to ta l  l ipids was  due p r imar i ly  to the  
increase in the  level of  t r iglycer ides .  There  was no s ignif icant  
difference in f a t t y  acid composi t ion of  ei ther  nonpolar  or 
polar  l ipids of  bone mar row a m o n g  ra t s  fed  h igh  ca rbohydra t e  
diet  and  those f ed  normal  pro te in  diet. A compar ison  of  
f a t t y  acid composi t ions  between bone mar row l ipids of  r a t s  
f ed  h igh  prote in  diet and  the  other  2 isocaloric diets  revealed 
t h a t  the  propor t ion  of pa lmi t ic  acid was h igher  and  the  
propor t ion  of  oleic acid was lower in an imals  fed h igh  pro te in  
diet  t h a n  in an imals  f ed  the  other  2 diets.  Compared  to the  
3 isocaloric low f a t  diets,  d ie ta ry  f eed ing  of  h igh  f a t  diet 
caused a decrease in the  propor t ion  of  pa lmi t ic  and  pahni to]eic  
ac ids  and  an increase  in the  propor t ion  of  oleie and  linoleic 

acids  in to ta l  f a t t y  acids of  bo th  nonpolar  and  polar  l ipids.  

INFLUENCE OF CHOLESTEROL FEEDING ON LIVER MICROSOMAL 
METABOLIS]~I OF STEROIDS AND BILE ACIDS IN CONVENTIONAL AND 
GERM-FREE RATS. B.E.  Gus ta f s son ,  K.  E inarsson  and J a n - A k e  
Gus t a f s son  (Dept .  of  Germ-free  Res., ] ( a ro l inska  Inst . ,  Dept.  
of  Med., Seraf imcr lasare t te t ,  and  Dept.  of  Chem., Karo l inska  
Ins t . ,  Stockhohn,  Sweden)  J. Biol. Chem. 250, 8496-502 (1975).  
The p resen t  inves t iga t ion  has  a imed at  defining the  fac to r  
responsible  for  the  differences ill microsomal  me tabo l i sm of 
s teroids  between germ-f ree  and  convent ional  rats .  Cholesterol,  
cholic acid, taurocholic  acid, and  chenodeoxycholic acid were 
f ed  to convent ional  and  ge rm-f ree  male ra t s  and  the  effects  
on liver microsomal  metabol i sm of 4-[4-14C]androstene-3,17 - 
dione, 5~-[4-1~C]androstane-3a,17fl-diol, [4-1*C]-cholesterol, 7a- 
hydroxy-4-[6fl-3H]cholesten-3-one,  and  [24-~C]li thocholic acid 
were s tudied.  Cholesterol f eed ing  led to a pronounced  increase  
in the  in tes t ina l  concent ra t ion  of fl-muricholic acid in con- 
vent ional  rats .  Convent ional iza t ion of ge rm-f ree  ra t s  for  a 
period of up to 56 days  led only to a pa r t i a l  normal iza t ion  
of the  liver microsomal  metabo l i sm of 5a- [4- '~C]andros tane  - 
3a,17fl-diol and  7a-hydroxy-4-[6fl-3H]cholesten-3-one and  of  the 
liver microsomal  concent ra t ion  of  cytochrome P-450. The con- 
cen t ra t ion  of  cholesterol  was h igher  in both total  l iver homog-  
cna te  and  liver microsomal  f rac t ion  of ge rm-f ree  ra t s  than  
in cor responding  p repa ra t i ons  f rom convent ional  ra ts .  

ROLE OF LYSOSO]~AL ACID LIPASE IN THE METABOLISI~ OF PLASMA 
LOW DENSITY LIPOPROTEIN. OBSERVATIONS IN CULTURED FIBRO- 
BLASTS FROM A PATIENT WITH CHOLESTERYL ESTER. J .L .  Gold- 
stein,  S.E. Dana ,  J .R.  Faus t ,  A.L.  Beaude t  and  M.S. Brown 
(Dept .  of  In t e rna l  Med., Univ.  of  Tx. Hl th .  Sci. Ctr. a t  Dal las ,  
Dal las ,  Tx. 75235) J. Biol. Chem. 250, 8487-95 ( ]975 ) .  The 
hydrolys is  of  cholesteryl  esters  conta ined in p l a sma  low dens i ty  
] ipoprotein was reduced in cu l tured  f ibroblasts  derived f ro m  a 
pa t i en t  with cholesteryl  es ter  s torage  disease, an  inborn error  
of  me tabo l i sm in which ]ysosomal  acid l ipase act iv i ty  is de- 
ficient. Whi le  these  m u t a n t  cells showed a no rma l  abi l i ty  to 
b ind  low dens i ty  l ipoprote in  a t  i t s  h igh  affinity cell su r face  
receptor  site, to take up the bound  l ipoprotein  t h rough  endo- 
cytosis,  and to hydrolyze the  pro te in  componen t  of  the  lipo- 
prote in  }n ]ysosomes, thei r  defect ive  lysosomaI hydro lys i s  of  
the  cholesteryl  es ter  componen t  of  the  l ipoprotein  led to the 
accumula t ion  wi th in  the  cell of  unhydro lyzed  cholcsteryl  esters ,  
the  f a t t y  acid d i s t r ibu t ion  of  which resembled t ha t  of  p lasma  
l ipoprotein.  These da ta  lend suppor t  to the  concept t h a t  in 
cu l tu red  h u m a n  f ibroblas ts  cholesteryl  es ters  en te r ing  the  cell 
bound  to low dens i ty  l ipoprote in  are hydrolyzed wi th in  the  
lysosome and t ha t  one of the  func t ions  of  this  in t race l lu la r  
organel le  is to supp ly  the cell wi th  f ree  cholesterol.  

BIOSYNTHESIS OF CHOLIC ACID IN RAT LIVER. 24-HYDROXYLATION 
OF 3W,7C~,I2a-TRIHYDROXY-5~-CHOLESTANOIC ACID. J .  Gus t a f s son  
(Dept .  of  Chem., Ka ro l in ska  Ins t . ,  Stockhohn,  Sweden)  J. Biol. 
Chem. 250, 8243-7 (1975).  Conversion of 3a ,7a ,12a- t r ihydroxy-  
5fl-[Tfl-~H]cholestanoic acid into 3a,7a,12a,24-tetrahydroxy-5fl- 
cholestanoic acid in r a t  l iver was ca ta lyzed e i ther  by the  
mi tochondr ia l  f r ac t ion  fort i f ied wi th  the 100,000 × g super-  
n a t a n t  fluid or the  microsomal  f rac t ion  fort i f ied with 100,000 × 
g s u p e r n a t a n t  fluid and  A T P .  The  microsomal  sys tem was 
more  active t han  the  mi tochondr ia l  sys tem.  W i t h  the micro- 
somal  sys tem the rate  of  react ion was considerably  f a s t e r  wi th  
f ree  3a,7a,12a-trihydroxy-5fl-cholestanoic acid as subs t r a t e  
t han  wi th  the  cor responding  coenzyme A ester.  Addi t ion  of 
coenzyme A inhib i ted  the act iv i ty .  Addi t ion  of cofac tors  o ther  
t han  A T P  and coenzyme A did not  marked ly  influence the 
reaction.  In  con t ra s t  to the microsomal  sys tem,  the mito- 
chondrial  sys t em was not  s t imu la t ed  by the  addi t ion  of A T P  
and was not  inhib i ted  by coenzyme A. The coenzyme A es ter  
of  3a,7a,12a-tr ihydroxy-hfl-cholestanoic acid was 24-hydroxy]- 
a ted  more efficiently t h a n  the  free  acid. 

INHIBITION OF HEPATIC' LIPOGENESIS BY ADENINE NUCLEOTIDES. 
R.A. H a r r i s  and  R.A. Y o u n t  (Dept .  of  Biochem.,  I n d i a n a  
Univ.  Schl. of  Meal., Ind ianapo l i s ,  Ind.  46202) Lipids 10, 
673-80 (1975) .  I ncuba t ion  of liver slices and  isola ted liver 
cells with adenosine cycl ic-3 ' ,5 ' -monophosphate  a t  concentra-  
t ions which inhib i t  l ipogenesis  was found  to expand  the pool 
size of  the noncyclic  adenine  nucleot ides  in the  in tac t  cells 
of  the  p repara t ions .  This  observat ion led to s tudies  which 
demons t r a t ed  t h a t  adenosine and  adenos ine-5 ' -monophosphate  
also inhib i ted  l ipogenesis  and  expanded  the adenine  nucleot ide 
pool size. Low concent ra t ions  of N2,O2'-dibutyryl adenosine 
cycl ic-3 ' ,5 ' -monophosphate  were found  to inh ib i t  l ipogenesis  
wi thout  inc reas ing  the  in t race l lu lar  adenine  nucleot ide content  
of  ei ther  liver slices or isolated liver cells. I t  is concluded 
t ha t  s tudies  on the  mechan i sm  of  g lucagon  r egu la t ion  of  
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l ipogcnesis  should be carr ied out  with g lueagon or low con- 
ccnt ra t ions  of  N'*,OZ'-dibutyryl adenosine cyclic-3' ,5 '-monophos- 
phate.  

EXAMINATION OF ACETOLYSIS PRODUCTS OF PHOSPHATIDYLCHO- 
LINE BY GAS CHROlt~ATOGRAPHY-MASS SPECTROMETRY. I(. Hase-  
gawa  and  T. Suzuki  (Res. Ins t .  for  Food  Sci., Kyo to  Univ. ,  
Godasho, Uj i ,  Kyoto ,  J a p a n  611) Lipids 10, 667-72 (1975) .  
A compar ison  of monoacety ld ig lycer ides  obta ined f rom au- 
thent ic  phospha t idy lcho l ines  by aeeto]ysis with those obta ined  
by phosphol ipase  C-acetylat ion was made  to examine  the in- 
termolecular  acyl migra t ion ,  the  in t ramolecular  acyl mig ra t ion  
between C-] and  C-2, and the fo rma t ion  of 1,3-isomer in the 
acetolysis  reaction.  E g g  yolk phosphat idy lehol ine  also was 
used. I t  was revealed t ha t  in acetolysis,  the  in termolecular  acyl 
mig ra t ion  and  selective degrada t ion  of p o l y u n s a t u r a t e d  f a t t y  
acids did not  take  place at  all. The  in t ramolecu la r  acyl migra-  
tion, inc luding  the  fo rma t ion  of 1,3-isolner, occurred to a 
small  extent .  Appreciable  difference was not  f ound  in com- 
par i son  of molecular  species composi t ions  of monoacetyldiglyc-  
erides derived by both  me thods  f rom egg yolk phospha t idy l -  
choline, except  small  differences found  in the  contents  of  two 
k inds  of molecular  species. 

EFFECTS OF HYPERLIPOPROTEINEMIC SERUM AND EXOGENOUS 
PROLINE CONCENTRATION ON COLLAGEN SYNTHESIS BY ISOLATED 
RABBIT AORTAS. D. Ho lde rbaum,  L.A. E h r h a r t  and  K.G. Mc- 
Cullagh (Res Div., The Cleveland Clinic Founda t ion ,  Cleve- 
land,  Oh. 44106) Proc. Soc. Exp. Biol. Meal. 150, 363-7 (1975).  
Collagen synthes i s  was measu red  in segment s  of  no rma l  rabbi t  
aorta ,  incuba ted  in vitro, by mon i to r ing  the  fo rma t ion  of  
peptidyl-~4C-hydroxyproline f rom [U-~4C]-L-proline added to 
the incuba t ion  medium.  The effect of  hypcr l ipopro te inemic  
rabbi t  se rum on the ra te  of  col lagen synthes i s  was compared  
with the  effect of  normal  rabbi t  serum. No differences in the  
ra tes  of  syn thes i s  were detected between the two ba tches  of 
serum,  despi te  a 60-fold difference in se rum cholesterol  con- 
centra t ion.  Inc reases  in free pro]the concent ra t ion  in the  
incubat ion  med ium resul ted  in changes  in prol inc  flux be tween 
med ium and t issue pools of  f ree  prollne,  bu t  med ium proline 
concentra t ion  had  no effect on the ra te  of  col lagen synthes is .  

EFFECT OF DIET ON THE COMPOSITION OF CHOLESTERYL ESTERS 
OF SHEEP ADRENALS. W.W.  Christ ie ,  M.L. Hun te r ,  J .H .  Moore, 
R.C. Noble  and  R.G. Vernon  (The  H a n n a h  Res. Ins t . ,  Ayr ,  
Scot land K A  6 5 H L )  Lipids 10, 649-51 (1975).  F a t t y  acid 
components  of  cholesteryl  es ters  f r o m  the adrena l s  of  sheep, 
like those of n o n r u m i n a n t s ,  were charac ter ized  by s ignif icant  
a m o u n t s  of  the  longer  chain  metabol i tes  of  linoleic acid. Ad- 
min i s t r a t i on  to sheep of diets  rich in linoleie acid and  pro- 
tec ted  aga in s t  b iohydrogena t ion  did no t  a l ter  the  concentra-  
t ion of  these components  s ignif icantly.  A l t h o u g h  18:2 levels 
were elevated,  th is  was largely a t  the  expense of  cis-monoenoic 
f a t t y  acids. 

EFFECT OF CHOLESTEROL FEEDING ON CIRCADIAN RHYTHM OF 
HEPATIC AND INTESTINAL CHOLESTEROL BIOSYNTHESIS IN HAM- 
STERS (39018).  K . J .  Ho (Dept .  of  Pathol . ,  Univ.  of  A l a b a m a  
in B i r m i n g h a m ,  Med. Ctr., B i r m i n g h a m ,  Ala. 35294) Proc. Soc. 
Exper. Biol. Med. 150, 271-7 (1975).  F o r t y - e i g h t  adu l t  ham- 
s ters  were divided equal ly into two g roups  fed  a control diet  
and  a 2% cholesterol  diet,  respect ively,  under  a r ig id  l igh t ing  
(6 P M - 6  A M )  and  f eed ing  (6 P M - 8  AM )  schedule for  three  
weeks. The cholesterol  syn the t ic  ac t iv i ty  of  the  liver, s tomach,  
small  in tes t ine ,  cecum, colon and  kidney was measu red  by in 
vivo conversion of acetate-l-~4C to cholesterol in four  an imal s  
each t ime a t  4 hour  in tervals .  A remarkab le  c i rcadian  r h y t h m  
wi th  the  peak a t  m i d n i g h t  and  the  nad i r  a t  noon was found  
in the  liver of  the  control  hams te r s ,  bu t  was completely 
abol ished in the  cholesterol-fed an imals  since the  act iv i ty  was 
near ly  to ta l ly  suppressed  a t  all t imes.  The smal l  in tes t ine  
exhibi ted  a s imi lar  r h y t h m  with the  peak a t  m i dn i gh t  b a t  
ma in t a ined  a h igh  basel ine act iv i ty  f r om 8 AM  to 6 PM.  
Cholesterol  f eed ing  did not  a l ter  the  basel ine act iv i ty  bu t  
reduced 17% of the  peak act ivi ty.  Other  o rgans  fa i led to 
show such a c i rcadian  rhy thm.  

ENZYMATIC CONVERSION OF 5or- CHOLESTA- 7,14-DIEN- 3fl-OL TO 
5ct-CHOLESTA-8,I4-DIEN-3fl-OL. H.M. Hs iung ,  T.E.  Spike and  
G.J.  Schroepfer ,  J r .  (Univ.  of  Ill., U rbana ,  Ill. 61801) Lipids 
10, 623-6 (1975).  5a-Cholesta-7,14-dien-3fl-ol, previously  shown 
to be efficiently conver ted to cholesterol  upon incuba t ion  with 
ra t  l iver homogena te  p repa ra t i ons  under  aerobic condit ions,  has  
been s tudied  as to i ts  possible convers ion to 5a-cholesta-8,14- 
dien-3fl-ol. Efficient conversion was observed upon ~ncubafion 
in  the  presence of  washed  microsomes  of r a t  l iver under  
anaerobic  condit ions.  This  observat ion  is of  impor tance  in 

cons idera t ion  of possible  metabol ic  p a t h w a y s  in the biosyn- 
thesis  of  cholesterol.  

COMPARISON OF PHOSPHOLIPID COMPOSITION OF AEDES AEGYPTI 
AND AEDES ALBOPICTUS CELLS OBTAINED FROIv[ LOGARITHI~IIC 
AND STATIONARY PHASES OF GROWTH. I~.M. Jenk in ,  E. Me- 
Means,  L.E.  Anderson ,  and  T.K.  Y a n g  (The Hornml  Ins t . ,  
Univ.  of  Minn. ,  Aus t in ,  Minn.  55912) Lipids 10, 686-94 (1975) .  
Aedes aegypti and  Aedes albopictus cells were grown in t i ssue 
cul ture  and  ha rves ted  a t  logar i thmic  and  s t a t i ona ry  phases  
of  development .  The phosphol ip ids  were extracted,  separa ted  
into l ipid classes,  and  f a t t y  acid composi t ion of  each f rac t ion  
determined.  The phospha t idy le thano lamine  f rac t ion  was the  
m a j o r  l ipid ( 4 2 - 5 4 % ) .  Wi th  ag ing ,  the  A. aegypti cells 
showed an increase  in polyenes in the  phosphat idylchol ine  and  
phospha t idy l e thano lamine  f rac t ions  and  in monoenes  and  
polyenes in the  phospha t idy l inos i to l  f ract ion.  The lysophos- 
phat idylchol ine  f r ac t ion  had  an increase  in chain  l eng th  of the  
f a t t y  acids with ag ing  of  the  A. aegypti cel ls  The A. albopic- 
tus cells, wi th  ag ing ,  showed increases  in chain l eng th  and in 
the relat ive percen tage  of polyenes in the  lysophosphat idyl -  
choline, phosphat idylchol ine ,  and  phospha t idy]ser ine  f rac t ions .  
I n  the  phospha t idy l inos i to l  f ract ion,  chain  e longat ion  of  f a t t y  
acids occurred as the  cells aged.  I n  the  ceramide  phosphoryl-  
choline f rac t ion ,  there  were increases  in s a tu ra t i on  and  chain 
e longat ion  of  the  f a t t y  acids f r om the logar i thmic  to the  
s t a t i ona ry  phase  of the  A. albopictus cells. An  increase in 
polyenes was observed wi th  ag ing  of the  cells in the phos- 
pha t i dy l e thano l amine  f ract ion.  

BRAIN CHOLESTEROL X V I I  : EFFECT OF METHYLPHENIDATE 
(RITALIN) ON [Ufi'CJGLUCOSE AND [2-all]ACETATE INCORPORA- 
TION. J . J .  K a b a r a  (Dept .  of  Biomechanics ,  Mich. S ta te  Univ. ,  
Lans ing ,  Mich. 48823) ]Froc. Soc. Exp. Biol. Med. 150, 525-8 
(1975).  The effect of  a single in jec t ion  of me thy lphen ida t e  
(Ri ta l in ,  4 m g / k g )  on precursor  ( [2-~H]aceta te  and  [U-14C] 
glucose)  incorpora t ion  into b ra in  cholesterol  was s tudied.  The 
d rug  caused a s t eady  decrease in the  concent ra t ion  of  bra in  
cholesterol  du r ing  the  24-hr period examined.  Incorpora t ion  
s tudies  du r ing  this  t ime with [U-l~C]glucose indica ted  h igher  
t han  normal  incorpora t ion  for  all t ime per iods  s tudied.  The 
mos t  s ignif icant  incorpora t ion  increases  took place 2 and  4 hr  
a f t e r  d rug  inject ion.  E x p e r i m e n t s  u s ing  [2-3H]acetate  as the  
sterol precursor  gave  incorpora t ion  values  which tended (not  
s igni f icant ly)  to be lower t han  control  va lues  a t  2 and  4 h. 
The values  a f t e r  12 hr  were less t han  normal ,  while the  24-hr 
g roup  ind ica ted  an  increase  to or s l igh t ly  h igher  t h a n  normal  
values. These  da t a  sugges t  t ha t  the  pharmacologica l  effect of  
me thy lphen ida te  m a y  be due to lowering of b ra in  cholesterol  
levels direct ly  or on some more basic  metabol ic  process leading  
to a decreased level of  m e m b r a n e  sterols.  

FAILURE TO DEMONSTRATE DEGRADATION OF [4fi4CJCHOLESTEROL 
TO VOLATILE HYDROCARBONS IN RATS AND IN HU~IAN FECAL 
HOMOGENATES. M.D. Levi t t ,  R.F.  Hanson ,  J .H .  Bond  and 
R.R. Engel  (Depts .  of  Med. and  Ped. ,  Univ.  of  Minn.  and  
Minneapol is  V e t  Admin .  Hosp. ,  Minneapol is ,  Minn.  55455) 
Lipids 10, 662-6 (1975).  The inabi l i ty  of  previous  workers  
to recover completely the  rad ioac t iv i ty  f rom inges ted  [4-14C] 
cholesterol  has  led to the  hypo thes i s  t h a t  the  colonic flora 
of  some indiv iduals  degrade  the  sterol nucleus  to volatile 
hydrocarbons ,  pa r t i cu la r ly  CH4. I n  the  p resen t  inves t iga t ion ,  
the p roduc t ion  of radioact ive  volat i les  was measu red  fol lowing 
incubat ion  of [4-14C]cho]esterol wi th  8 h u m a n  fecal  homog- 
enates  or a f t e r  ins t i l la t ion  of  the  labeled sterol  into the 
cecum of  3 ra t s  housed in a closed r eb rea th ing  system.  Three  
of  the  8 homogena te s  and  each of  the  3 ra t s  produced copious 
CH4. However,  ana lys i s  by combust ion  demons t r a t ed  no radio- 
ac t iv i ty  above background  in the volati le headspace  of the  
homogena tes  or the  ga s  space of the  closed sys tem hous ing  
the  ra ts ,  ind ica t ing  tha t  ~ 0 . 0 0 1 %  of  the  n u m b e r  4 carbon 
of  [4-14C]cholesterol could have been converted to volatile 
hydrocarbons .  This  s tudy,  therefore ,  provides  no suppor t  for  
the concept  t h a t  volati le p roducts  account  for  the  incomplete  
recovery of inges ted  sterols observed in cer ta in  subjec ts .  How- 
ever, this  hypothes i s  can not  be excluded ent i re ly  unt i l  s imi lar  
resul ts  are obta ined wi th  sub jec t s  who can be shown to 
degrade  cholesterol.  

SN-GLYCEROL-n-PHOSPHATE ACYLTRANSFERASE ACTIVITY IN PAR- 
TICULATE PREPARATIONS FROI~ ANAEROBIC, LIGHT-GROWN CELLS 
OF RHODOPSEUDOMONAS SPHEROIDES. INVOLVEMENT OF ACYL 
THIOLESTER DERIVATIVES OF ACYL CARRIER PROTEIN IN THE SYN- 
THESIS OF COMPLEX LIPIDS. D.R Luek ing  and  H. Goldfine 
(Dept .  of  Microbiol.,  Schl. of  Med., Univ.  of  Pennsy lvan ia ,  
Ph i lade lph ia ,  Pa .  19174) J. Biol. Chem. 250, 8530-5 (1975) .  
Crude par t i cu la te  p r epa ra t i ons  obta ined f rom anaerobic,  l ight-  
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grown ceils of Rhodopseudomonas spheroides have been shown 
to possess a significant level of s~-glycerol-3-phosphate acyl- 
t ransferase (EC 2.3.1.15) activity. In contrast to the enzyme 
from Escherichia eoli, the R. spheroides glycerophosphate acyl- 
transferase has a high specificity for acyl thio]ester derivatives 
of acyl carrier protein (ACP) as acyl donors for the reaction. 
Only limited, nonlinear glycerophosphate incorporation into 
lipid occurs when acyl coenzyme A(CoA) derivatives are em- 
ployed as acyl substrate. With oleyl-ACP as substrate, maximal 
enzyme activity was observed at 40 ° over a broad pH range 
(6.0 to 8.5) and did not require a divalent metal cation. The 
presence of dithiothreito] stimulated enzyme activity 15 to 
20%. When oleyl-ACP or pa]mityl-ACP was employed as 
sole acyl group donor, the ms jor  products recoverable from the 
reaction mixtures were ]ysophosphatidic acid, phosphatidlc 
acid, and monoglyceride. Although oleyl-ACP and palmityl- 
ACP gave comparable maximal velocities in the initial acylation 
of glycerophosphate, the fornmtion of phosphatidic acid oc- 
curred preferentially with the unsaturated acyl-ACP derivative. 

AN IMMUNOCHEI~IICAL STUDY OF THE HUMAN BLOOD GROUP P1, 
P, AND pk GLYCOSPHINGOLIPID ANTIGENS. M. Naiki and D.M. 
Marcus (Depts. of Microbiol. and Immunol., and Med., the 
Albert Einstein Col. of Med., Bronx, N.Y. 10461) Biochemistry 
14, 4837-41 (1975). The erythrocyte pk and P blood group 
antigens have been identified as ceramide trihexoside (CTH),  
Gal(a,1 -> 4)Gal(fl,1 --~ 4)Glc-Cer, and globoside, GalNAc 
(fl,1 --) 3)Gal(a,1 --) 4)Gal(fl,1 --~ 4)Glc-Cer, respectively, and 
the following structure has been proposed for the P~ ant igen:  
Gal(a,1 --~ 4)Gal(fl,1 --> 4)GlcNAc(fl,1 -> 3)Gal(fl,1 --> 4)Glc- 
Cer. Although the P~ and pk determinants have identical 
terminal disaccharides, CTH did not inhibit anti-P~. The 
Px glycolipid and hydatid cyst glycoprotein inhibited the ag- 
glutination of p k erythrocytes by anti-P~ and unabsorbed 
anti-PxPP k sera, but neither antigen inhibited a specific anti- 
P~ serum. The P~ and pk glycolipids were equally effective 
in inhibiting the henmgglut inat ing activity of a lectin with 
a-galactosyl specificity obtained from ova of Saline trutta. 
Anti-P sera were inhibited most effectively by human erythro- 
eyte globoside, and to a lesser extent by Forssman glycolipid 
and rat  kidney globosidc. In the latter glycolipid the linkage 
between the internal galactosyl residues is a,1 ~ 3, rather than 
a,1 -~ 4, as in erythrocyte globoside. No cross-reactions be- 
tween P and Px or pk antigens were detected. New hypotheses 
are offered to explain the genetic regulation and biosynthesis 
of the P~, P, and pk antigens. 

STUDIES ON TOCOPHEROL DERIVATIVES: V. INTESTINAL ABSORP- 
TION OF SEVERAL D, 1-3,4-3H2-a-TOCOPHERYL ESTERS IN THE RAT. 
T. Nakanmra,  Y. Aoyama, T. Fu j i t a  and G. Katsui  (Dept. of 
Drug Metab., Sect. of Exper. Therapeutics Res., Eisai Co., 
Ltd., Koishikawa, Bunkyo-ku, Tokyo 112, Japan)  Lipids 10, 
627-33 (1975). Twelve d,l-3,4-3H_.-a-tocopheryl esters were 
synthesized from d,l-3,42H~-a-tocopherol. They were acetate, 
propionate, butyrate,  isobutyrate, caprylate, palmitate, acid 
succinate, benzoate, nicotinate, o-hydroxybenzoate, o-acetoxy- 
benzoate, and pivalate. The hydrolysis of these esters with 
bile-pancreatic juice and with 9,000 × g supernatant  of small 
intestine and liver homogenates of rats was examined. When 
these esters were incubated in small intestine or liver super- 
natants ,  hydrolysis occurred at a similar rate. In in vivo 
experiments, the lymphatic absorption rate of 6 esters, acetate, 
palmitate, acid succinate, nicotinate, o-hydroxybenzoate, and 
pivalate, was measured on thoracic duct fistula rats. Easily 
hydrolyzable esters were recovered mostly in lymph as a- 
tocopherol, whereas, an ester which strongly resisted hydrolysis, 
such as pivalate, appeared mainly unchanged. The percentage 
of absorption of slowly hydrolyzed esters in lymph was rela- 
tively lower than that  of moderately or easily hydrolyzable 
esters. 

SPECIFICITY OF DIGESTIVE LIPASES IbT HYDROLYSIS OF WAX 
ESTERS AND TRIGLYCERIDES STUDIED IN ANCHOVY AND OTHER 
SELECTED FISH. J.S. Patton, J.C. Nevenzel and A.A. Benson 
(Scripps Inst.  of Oceanography, Univ. of Calif., San Diego, 
La Jolla, Calif. 92037) Lipids 10, 575-83 (1975). The 
physiological specificity of fa t  digestion in several species of 
marine fish was studied by incubating a variety of synthetic 
and natural  lipid substrates in fish intestinal fluid. Wax ester 
and triglyceride hydrolyses were studied in vivo and in vitro. 
In  vivo feeding studies showed triglyceride hydrolysis and 
reesterification in the gut  occurred 4 times faster  than wax 
ester metabolism. In vitro comparisons of wax and triglyceride 
]ipolysis always showed triglycerides to be hydrolyzed faster  
than wax esters; however, wide variation in the ratio occurred 
among different batches of intestinal juice. Ca. 50% of the 
2-monoglycerides formed in the ]ipolytic sequence were hy- 

drolyzed. Esters of lipase resistant  fa t ty  acids (20:4 and 
20:5) were cleaved faster  than normal fa t ty  acid esters (18:2 
and 18:3). Two of the species studied, the northern anchovy, 
Engraulis mordax and the jack mackerel, Trachurus sym- 
metricus, empty l ipase(s)  into their gall bladders and produce 
phospholipid-free bile. 

A STUDY OF THE INTERRELATIONSHIP BETWEEN THE TRIACYL- 
GLYCEROL AND PROTEIN COMPONENTS OF VERY-LOW-DENSITY 
LIPOPROTEINS USING THE PEREUSED RAT LIVER. S . J .  Petersburg,  
A. Madeley and D.S. Robinson (Dept. of Biochem., Univ. of 
Leeds, Leeds LS2 9LS, U.K.)  Biochem. J.  150, 315-21 (1975). 
High and low rates of very-low-density-lipoprotein triaeylglyc- 
erol release from the perfused rat  liver were achieved by using 
livers taken respectively f rmn animals tha t  had been given 
fructose for 48 h or from animals that  had been starved for 
18 h. The higher rates of very-low-density-lipoprotein triaeyl- 
glycerol release by the livers of the fructose-fed rats were as- 
sociated with higher rates of very-low-densitydipoprotein pro- 
tein release. When the livers were perfused in the presence 
of [3H]leucine, radioactivity was incorporated into the very- 
low-density-lipoprotein apoproteins. The higher rates of very- 
low-density-lipoprotein triacylglycerol and protein release by 
the livers of fructose-fed rats  were associated with a greater 
total incorporation of radioactivity into those apoproteins that  
entered the running gel during polyacrylamide-gel electro- 
phoresis. However, the distribution of radioactivity among 
the various apoproteins was not significantly changed by the 
dietary t reatments  used. 

DIETARY ALTERATION OF lVATTY ACID COMPOSITION OF LIPID 
CLASSES IN MOUSE MAMMARY ADENOCARCINOMA. G.A. Rao and 
S. Abraham (Veterans Admin. Hosp., Martinez, Calif. 94553) 
Lipids 10, 641-2 (1975). The composition of total fa t ty  acids 
in serially transplanted mammary  adenocarcinomas of CzH 
mice which were fed a fa t  free diet or a stock diet containing 
4% fat  for 8 weeks were significantly different, although 
fa t ty  acid amounts were similar. The difference in composi- 
tion was manifested in the triglyceride, phosphatidyl choline, 
and phosphatidyl ethanolamine fractions. Tumors of mice fed 
fa t  free diet had appreciable amount of eicosatrienoic acid, 
whereas neoplasms of stock diet fed animals had none. In  
addition, higher levels of oleic acid and lower contents of 
linoleic acid were found in tumors from mice fed fa t  free 
diet than in those from mice fed the stock diet. Thus, 
mechanisms which maintained the triglyceride fa t ty  acid com- 
position in some tumors, such as 7288CTC hepatoma, were 
not observed in mouse mammary  adenocarcinomas, and, there- 
fore, were not a general phenomena associated with carcino- 
genesis. 

OBSERVATIONS ON THE PASSAGE OF APOPROTEINS FRO)£ PLASMA 
LIPOPROTEINS INTO PERIPHERAL LYMPH IN TWO MEN. D. Reiehl, 
A. Postiglione, N.B. Myant, J .J .  Pflug and M. Press (Med. 
Res. Council Lipid Metab. Unit, Hammersmith  Hosp., Lon- 
don) Clin. Sci. Melee. Med. 49, 419-26 (1975). The passage 
of radioactive apolipoproteins into lymph draining the foot 
was investigated in two men, each given a single intravenous 
injection of low-density lipoprotein containing ~3'I-labelled 
apoprotein B and of very-low-density lipoprotein containing 
1~I-labelled apoprotein A and apoprotein C. Protein-bound ~5I 
and ~3~I appeared in the lymph of both subjects. Immuno- 
electrophoresis of lymph lipoproteins against  anti-(high-density 
lipoprotein) and anti-(low-density lipoprotein) and anti-(low- 
density lipoprotein) showed the presence of ape-high-density 
lipoprotein and apodow-density lipoprotein with faster  nmbili- 
ties than plasma high-density and low-density lipoprotein 
respectively. Most of the protein-bound ~3~I in lymph was 
recovered in the precipitin line formed by the apoprotein 
B-containing lipoprotein af ter  immunoelectrophoresis. Poly- 
acrylamide gel electrophoresis of the lymph lipeprotein fraction 
showed the presence of ~I-conta in ing bands with mobilities 
similar to those of the apoprotein A of high-density lipoprotein 
and of three of the fast-moving C apoproteins. These results 
suggest  that  most, if not all, of the apoproteins of plasma 
lipoproteins reach the intersti t ial  fluids and tha t  some lipo- 
proteins undergo modification during their passage into 
peripheral lymph. 

LIPOGENESIS BY INTACT HEPATOCYTES FROM NORMAL AND 
DIABETIC RATS. E. Raghupathy,  C. Orthlieb and S. Abraham 
(Bruce Lyon Memorial Res. Lab., Children's Hosp. Med. Ctr. 
of Northern Calif., F i f ty -F i r s t  & Grove Streets, Oakland, 
Calif. 94609) Lipids 10, 653-5 (1975). In tac t  hepatocytes 
isolated from livers of diabetic rats demonstrate the char- 
acteristic decreased lipogenic capacities as compared to normal. 
Administrat ion of insulin to diabetic rats restores these 
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capaci t ies  to near  normal  levels. The resul ts  emphas ize  the  
potent ia l  t ha t  the  bepatocyte  sys tem has  for  the s tudy  of 
hormona l  regu la t ion  of l ipogenesis .  

STRUCTURE OF HUI~IAN HIGH DENSITY LIPOPROTEIN REASSEMBLED 
IN VITRO. RADIOIMMUNOASSAY STUDIES. G. Schonfeld,  B. 
Pf leger  and R. Roy (Lipid  Res. Ctr., Depts .  of  Preven t ive  
Med. and  Med., W a s h i n g t o n  Univ.  Schl. of  Meal., St. Louis,  
Mo. 63110) J. Biol. Chem. 250, 7943-50 (1975).  Immuno log ic  
approaches  to s t udy ing  l ipoprote in  s t ruc ture  have been l imi ted  
because the  methods  have not  been quan t i t a t ive  enough.  
Recent ly  we repor ted a r ad io immunoassay  for h u m a n  apo- 
prote in  A-I  ( A p o A - I ) .  Only 8% of the  ApoA- I  of  h igh  
dens i ty  l ipoprotein ( H D L )  reacted  in the r ad io immunoassay  
sys tem cons is t ing  of rabbi t  an t i - human  ApoA-I ,  ~"~I-ApoA-I, 
and  unlabeled ApoA-I .  To tes t  this ,  " l ipoprote ins"  were re- 
cons t i tu ted  f rom lipids and  apoprotc ins  and  assayed  for  their  
react iv i ty  in the r ad io immunoassay .  Apopro te in  composi t ions  
were de te rmined  by po lyacry lamide  disc gel electrophoresis .  
ApoA-I  content  by r ad io i mmunoas say  than  was compared  with 
the ApoA-I  content  obta ined by disc gel electrophoresis .  The 
identif icat ion of  the  de t e rminan t s  involved awai ts  the develop- 
men t  of  r ad io immunoas says  for specific regions  of  ApoA-I .  

THYROXINE DEIODINATION ASSOCIATED WITH NADPH-DEPEN- 
DENT LIPID PEROXIDATION IN A SUBIIIICROSOI~AL SYSTEM. 1~. 
Suwa and M. Nakano  (Dept .  of  Biochem.,  Schl. of  Med., 
Gunma  Univ. ,  Maebashi ,  371 Gunma,  J a p a n )  Proe. Soc. Exp. 
Biol. Med. 150, 401-6 (1975).  A l ipoprote in  p resen t  in t ryps in-  
t rea ted  microsomes can be oxidized with fo rma t ion  of malondi-  
a ldehyde  in a sys tem which conta ins  N A D P H ,  ferr ic  i on -ADP 
complex, N A D P H - c y t o c h r o m e  c reductase  and  a fac tor .  This  
fac tor ,  a mix tu re  of  pept ides ,  can be isolated f rom hepat ic  
microsomes by t ryps in  d iges t ion  and successive gel fi l tration 
th rough  Sephadex G-100 and G-25 columns. L ip id  peroxidat ion 
in this  sys tem catalyzes  the  deiodinat ion of thyroxine ,  as does 
N A D P H - d e p e n d e n t  l ipid peroxida t iou  in f resh  hepat ic  micro- 
somes. Thyroxine  inhib i t s  l ipid peroxida t ion  as i t  is deiodinated 
in this  sys tem.  

EFFECT OF VARYING RATIOS OF PAT AND PROTEIN IN FIBER-FREE 
SEMISYNTHETIC DIETS ON FECAL OUTPUT Ola PIG-TAILED MONKEYS 
(MACACA NEMESTRINA). G.A. Spiller, E. Averkin ,  D.E. Bid- 
lack and  R.J.  Amen  (Syntex  Res., 3401 Hillview Ave., Palo 
Alto,  Calif.  94304) l iner .  J. Olin. Nutr. 28, 1237-41 (1975).  
The effect of  va ry ing  the ra t ios  of d ie ta ry  fa t ,  prote in  and  
ca rbohydra te  on the amoun t  and  composi t ion of fecal ou tpu t  
was s tudied  in adul t ,  male  pig- tai led monkeys  (Macaca 
nemestrina) fed  liquid, fiber-free semisynthe t ic  diets.  The 
d ie ta ry  n i t rogen  was suppl ied  as an  enzymat ic  prote in  hy- 
drolyzate  (biological  value = 8 6 % ) ,  the  f a t  as corn oil, and  
the  ca rbohydra te  as corn syrup  solids. V i t ami ns  and minera l s  
were added to meet  the nu t r i t iona l  requ i rements  of  th is  mon- 
key. Nine diets  were fed for  2 weeks, and fecal  excreta  
collected daily a f t e r  a 4-day adap t a t i on  to a new diet. The 
levels of  p r o t e i n / d a y  were 40, 80, and  160 k c a l / a n i m a l  and 
the levels of  f a t / d a y  were 4.4, 22.5, and 112.5 kca l / an imal .  
These fecal  ou tpu t  differences were related to changes  in fecal 
mois ture  bu t  not  in dry fecal  ma t t e r .  Inc reased  n i t rogen  
loss in the feces was noted for  all 160 kcal prote in  diets,  and  
especial ly so when the f a t  level was 4.5 kcal. The 112.5 kca] 
f a t  diet produced feces h igher  in total  ]ipids. 

~OI~POSITION OF LIVER LIPIDS OF THE RAT DURING PREGNANCY 
AND LACTATION. R.W. Smi th  and A. W a l s h  (Nat l .  Ins t .  for  
Res. in Da i ry ing ,  Shinfield, Reading ,  RG2 9AT,  E n g l a n d )  
Lipids 10, 643-5 (1975).  Tr ig lycer ide  concent ra t ions  in r a t  
liver rose du r ing  ]ate p regnancy ,  declined a t  peak lac ta t ion ,  
and  then  rose aga in  du r ing  involution.  The percen tage  of 
oleate in the t r ig lycer ides  rose at  peak lac ta t ion ,  bu t  t ha t  
of  ]inoleate fell. A l t hough  phosphol ip id  concent ra t ions  were 
unchanged ,  the  percen tage  of  p a h n i t a t e  in this  f rac t ion  rose, 
and those of s t ea ra te  and  a rach indona te  fel l  du r ing  p r egnancy  
and  lactat ion.  These changes  m a y  be related to the  changes  
in ] ipogenesis  and  f a t  mobi l izat ion t ha t  occur du r ing  p r egnancy  
and  lactat ion.  

LOWERINS OF PLASMA CHOLESTEROL LEV]~LS II'~ I~REE-LIVING 
ADOLESCENT MALES; USE O~' NATURAL AND SYNTHETIC POLY- 
UNSATURATED FOODS TO PROVIDE BALANCED FAT DIETS. E.A. 
Stein, D. Mendelsohn, M. Fleming, G.D. Barnard, K.J. Carter, 
P.S. du Toit, J.D.L. Hansen and I. Bersohn (Cardiovas. Res. 
Unit, South African Inst. for Med. Res., Johannesburg) 
Amer. J. Olin. Nutr.  28, 1204-16 (1975).  Two h u n d r e d  and  
twenty-nine  adolescent  male  pupils ,  a t t e n d i n g  two board ing  
schools, pa r t i c ipa t ed  in a s tudy,  under  f ree- l iv ing  d ie ta ry  
condit ions,  des igned to assess  the  effects on p l a s m a  l ipids 

of  a l te r ing  only the  type  and  not  the  a m o u n t  of  d ie ta ry  fa t .  
The s tuden ts  were moni tored  for  6 weeks on three  di f ferent  
diets. D u r i n g  the  first s tudy  period, d ie ta ry  changes  com- 
pr ised  s u b s t i t u t i n g  a p o l y u n s a t u r a t e d  dr ied "filled" milk and  
products  derived the re f rom for  convent ional  da i ry  p roduc t s  
(diet  A ) .  The second d ie ta ry  phase  involved rep lac ing  all 
,neat  and  dai ry  p roduc t s  with equiva lent  po lyunsa tu r a t ed  
r u m i n a n t  f a t  p roduc t s  (diet  B ) .  The th i rd  period consisted 
of a control  diet of  convent ional  da i ry  and  mea t  products .  A 
pa la tab i l i ty  survey showed t ha t  both  the  dried filled milk and  
the po lyunsa tu r a t ed  r u m i n a n t  f a t  products  could, i f  intro- 
duced to the  genera l  popula t ion ,  p lay  an i m p o r t a n t  p a r t  in 
p lasma  cholesterol suppress ion  in the  hope tha t  th is  would 
s ignif icant ly  reduce the incidence of coronary a r t e ry  disease. 

GAS CHRO~.IATOGRAPHIC I~IASS SPECTROI~ETRIC STUDIES OF 
ETHOXYQUIN IN SOME ORGANIC SOLVENTS. I. J .V.  Skaare  and  
H.K.  DaMe (Dept .  of  Pharmacol .  and  Toxicol. and  the  Dept.  
of Food  Hygiene ,  Voter.  Col. of  Norway,  Oslo-Dep., Oslo 
1, N o r w a y )  J. Agric. Food Chem. 23, 1091-3 (1975).  
The s tab i l i ty  of  6-e thoxy-l ,2-dlhydo-2,2 ,4- t r imethylqulnol ine  
(e thoxyquin ,  EMQ)  was s tudied  in n-hexane  and  chloroform 
with emphas i s  on the  color changes  of the  solut ions an d  the 
quan t i t a t ive  changes  dur ing  1 mon th  of  s to rage  in the absence 
of l ight .  Visual  observat ions ,  gas- l iquid ch roma tog rap h y  
(GLC) ,  and  GLC cmubined  wi th  mass  spec t romet ry  (MS)  
were used as the me thods  of analysis .  The an t iox idan t  was 
found  to be ext remely  labile on exposure to l ight ,  and  in 
chloroform solut ions an increase of color in tens i ty  was ob- 
served toge ther  with a 35 70% loss of  GLC measurab le  
EMQ, the  t enfo ld  dilute solut ions (0.1 m g / m l )  be ing  the  
least  stable.  The e thoxyquin  dissolved in n-hexane,  however,  
was found  to remain  unchanged  even a f t e r  the s to rage  period. 
In  conclusion, n-hexane  is therefore  recommended  as the sol- 
vent  for  use in analy t ica l  work and  for  ex t rac t ions  f rom 
biological sys tems  con ta in ing  e thoxyquin .  GLC us ing  a 3 %  
SE-30 column opera ted  a t  160 ° has  been found  to be sui table  
for  quan t i t a t ion  of EMQ when res idues  are to be de te rmined  
in food produc t s  for  example.  The mass  spec t ra  of  the  GLC 
peaks were examined  for  charac ter i s t ic  f r a g m e n t a t i o n  pat-  
terns.  

BIOSYNTHESIS OF FATTY ACIDS FROM ACETATE IN SOYBEAN SUS- 

PENSION CULTURES. E.M. Stearns, Jr. and W.T. Morton (The 
Hormel  Ins t . ,  Univ.  of  Minn.,  Aus t in ,  Minn.  55912) Lipids 
10, 597-601 (1975).  Suspens ion  cul tures  of  finely divided soy- 
bean cells es tabl i shed f rom callus were incuba ted  with sodium 
[1-~4C]aeetate for  per iods  up  to 86 hr.  L ip ids  and  f a t t y  acids  
were a~alyzed for  radioact iv i ty  in samples  ha rves ted  s t  
logar i thmic  t ime periods.  Incorpora t ion  of ace ta te  into cell 
l ipid was direct ly  propor t iona l  to the l oga r i t hm of t ime up to 
32 hr, a f t e r  an  ini t ia l  lag of  4-6 hr.  Most  of  the l ipid radio- 
ac t iv i ty  was found  in the  phosphol ip id  f rac t ion ,  and  all com- 
mon soybean  f a t t y  acids became labeled wi th in  6 hr. The 
order of  label ing and  d i s t r ibu t ion  of  rad ioac t iv i ty  wi th  t ime 
were essent ia l ly  the  same as in t i s sues  f rom in t ac t  g rowing  
plants .  These  resu l t s  suppor t  the concept of  sequent ia l  de- 
s a tu ra t ion  of oleic acid in the cells. I t  was concluded t h a t  
valid s tudies  of  the  b iosynthes i s  of  common l ipids in the  
soybean can be carr ied  out  for  ex tended  per iods  of t ime by  
use  of und i f fe ren t i a t ed  cells in suspens ion  cultures.  

INHIBITIVE EFFECTS OF STRUCTURALLY MODIFIED AZASTEROIDS 
AND RELATED NITROGEN CONTAINING STEROIDS ON INSECT 
GROWTH AND DEVELOPMENT. M.J .  Thompson ,  N.N.  Serban,  
W.E.  Robbins ,  J .A.  Svoboda, T.ff. Short ino,  S.R. Du tk y  and  
C.F. Cohen ( Insec t  Physiol .  Lab. ,  P l a n t  Pro tec t ion  Ins t . ,  ASS ,  
USDA,  Beltsvil le,  Md. 20705) Lipids 10, 615-22 (1975) .  A 
number  of  azas tero ids  and  other  n i t rogen  con ta in ing  s teroids 
with a modified nucleus  or side cha in  were p repa red  and  
tes ted  for  thei r  inh ib i tory  effects on the  g rowth  and  develop- 
men t  of  several  species of  insects.  S t ruc tu re -ac t iv i ty  s tudies  
showed tha t  compounds  with a s t ruc tu ra l ly  re la ted steroid 
nucleus  and  side chain  were app roxhna t e ly  equal  in inh ib i tory  
act ivi ty  for  a pa r t i cu la r  species. The rep lacement  of  the  
t e r t i a ry  amino  group  in the  side cha in  o f  the 5fl-steroid wi th  
other  n i t rogen  subs t i t uen t s ,  such as ni t ro,  cyano,  acety]amino,  
or a q u a t e r n a r y  a m m o n i u m  salt ,  resu l ted  in a considerable  
loss of  inhibi t ive  ac t iv i ty  in the  tobacco hornworm or the  
yel lowfever mosqui to .  However,  cer ta in  modif icat ions of  the  
azas teroid  nucleus  resul ted  in compounds  t ha t  still re ta ined  
h igh  biological  act ivi ty .  As a resul t ,  a compound  was syn- 
thesized t ha t  lacked the A and  B r ings  of the  s teroid  nucleus  
and t ha t  inh ib i ted  insect  growth,  mol t ing  and me tamorp h o s i s  
and  the  A~tsterol reductase  enzyme sys tem of  the  tobacco 
hornworm.  
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FLUORESCENT PRODUCTS AND POLYUNSATURATED FATTY ACIDS OF 
HU~IAN TESTES. R. Trombly ,  A.L.  Tappel ,  J.G. Coniglio, W.M. 
Orogan,  Jr . ,  and  R.K.  t~hamy (Dept.  of  Food Sci. and 
Technol.,  Univ.  of Calif. ,  Davis ,  Calif. 95616) Lipids 10, 591-6 
(1975).  L ip id  soluble f luorescent  p igmen t s  f rom h m n a n  tes t is  
were f r ac t i ona t ed  by silicic acid column c h r o m a t o g r a p h y  and  
silica gel th in  layer  ch ronmtography .  Fluorescence ana lyses  
revealed a f ami ly  of at  least  3 compounds  with s imilar  fluores- 
cence proper t ies ,  inc luding  exci tat ion and  emission max ima ,  
reversible fluorescence quench ing  by alkaline pH,  and  fluores- 
cence quench ing  by heavy metal  chelation. These fluorescence 
charac ter i s t ics  s t rongly  indica ted  the presence of the con- 
j u g a t e d  Schiff base fluorophore - N = C - C = C - N - .  The chro- 
ma tograph ic  sepa ra t ions  employed enabled a more definitive 
fluorescence charac te r iza t ion  of the l ipid soluble pignIents  
known to accumula te  in t i ssues  with age and  as a resul t  of  
lipid peroxidat ion.  Total  l ipids and f a t t y  acid composit ion 
of the total  l ipids were deternfined.  Polyenoic acids con- 
s t i tu ted  about  40% of  the total  f a t t y  acids. His tological  
examina t ion  of  the t issues  revealed some degenera t ion  and 
edema,  but  siglfifieant spe rmatogenes i s  and  no rma l  complement  
of  Leyd ig  cells. 

METABOLISM OF NEUTRAL GLYCOSPH1NGOLIPIDS IN PLASMA OF A 
NORI~IAL HUI~.IAN AND A PATIENT V¢ITtI FABR¥'S DISEASE. D.E. 
Vance,  W. Kr iv i t  and C.C. Sweeley (Dept.  of  Biochem. and 
Nutr . ,  Univ.  of  P i t t s b u r g h ,  P i t t sbu rgh ,  P ennsy l van i a  25213) 
J. Biol. Chem. 250, 8119-25 (1975).  [6,6-='H~]Glucose was 
used as a t racer  fro" a compara t ive  s tudy  on the metabol i sm 
of the neu t ra l  g lycosyleeramides  in p l a sma  of a control  sub jec t  
and  a pa t i en t  with F a b r y ' s  disease. The incorpora t ion  of the  
t racer  into the glucosyl  and  ga lac tosyl  moiet ies  of  the glyco- 
sphingol ip ids  was measu red  by gas  ch roma t og raphy -mass  
spectronletry of the  te t ra-O-acetyl  me thy l  glycoside derivat ives.  
Expe r imen t s  on the precision and accuracy for  measu remen t s  
of  [6,6-=H._,]hexose in a sample  demons t r a t ed  tha t  incorpora t ion  
of 0.2% or more of [6,6JII~]glucose could be detected with 
a 95% confidence linfit of  +--0 16%. The t r ihexosylceranIide 
( g a l a c t o s y l - ( a l  --* 4 ) -ga lac tosy l - ( f l l  --* 4) -g lucosylceramide ,  
GL-3a)  f rom p la sma  of the control reached a m a x i n m m  of  
0.4% [6,63H_~]hexose in bo th  the glucosyl  and galac tosyl  
nmiet ies  whereas  the GL-3a f rom the F a b r y  pa t i en t  was not  
s ignif icant ly labeled. The maxima]  labe l ing  of the  GL-4a 
f r a c t i o n  (N-a  ce t y l -ga l ac tosaminy l -  galactosyl-  galactosyl-gluco-  
sylceranlide)  was s l ight ly  depressed in the F a b r y  pa t i en t  
(0 .4%)  as compared  to the control  (0 .7%) .  Turnover  t imes  
for  the g lycosphingol ip ids  of  p l a sma  were calculated to be 
f rom 4 to 8 days  and  the tu rnover  ra tes  were f rom 1 to 6 
~mol /day .  

ACTION OF THE HIGHLY PUEIFIED~ MEMBRANE-BOUND ENZYME 
PHOSPHAT1DYLSERINE DECARBOXYLASE ESCHERtCHIA COLI TOWARD 
PHOSPHATIDYLSERINE IN MIXED MICELLES AND ERYTHROCYTE 
GHOSTS IN THE PRESENCE OF SURFACTANT. T.G. W a r n e r  and 
E.A. Dennis  (Dept.  of  Chem., Univ.  of  Cal i forn ia  at  San 
Diego, La  Jol la ,  Ca l i forn ia  92037) J. Biol. Chem. 250, 8004-9 
(1975).  Phospha t idy l se r ine  decarboxylase,  Escherichia colt, 
was purified to nea r -honmgene i ty  by the  procedure  of  Dowhan,  
W.,  Wickner ,  W.T. ,  and  Kennedy ,  E .P .  and  assayed  by follow- 
ing  the product ion  of CO, us ing  ga s  ch roma tography .  The 
purified enzyme has  an absolute  r equ i rement  for  the  s u r f a c t a n t  
Tr i ton  X-]00.  The func t ion  of Tr i ton  in the assay  is eva lua ted  
and  a kinet ic  scheme descr ib ing the act ion of this  membrane-  
bound enzyme in the  micel lar  sys t em provided by the sur- 
f a e t a n t  is presented.  According  to this  scheme, the  enzyme 
first b inds  to a mixed  micelle, composed of phospha t idy l se r ine  
and  Tri ton,  where the dissociat ion cons t an t  is K s  A. The amoun t  
of  phospha t idy l se r ine  converted to phospha t idy ]e thano lamine  
and  CO~ was found  to be related to the  amoun t  of  phos- 
pha t idy l se r ine  solubilized f rom the  m e m b r a n e  by Tr i ton  X-100. 
I n  the absence of Tr i ton,  no s ignif icant  ac t iv i ty  of  the  enzyme 
toward  the ghos t s  was detected even a f t e r  sub j ec t i ng  the  
ghos t s  to lyophil izat ion,  homogeniza t ion ,  or sonicat ion.  

Ax~OUNT AND RATE OF DISAPPEARANG~E OF LIVER FAT IN ~r/kL- 
NOURISHED INFANTS IN JAMAICA. J.C. Wate r low (London  
Schl. of  Hyg iene  and  Tropical  Med., Keppe]  St. (Lower  
S t ree t ) ,  London  WC1E 7HT,  Great  B r i t a i n )  Amer. J. Clin. 
Nutr. 28, 1330-6 (1975) .  The  f a t  con ten t  of  the  liver has  
been measu red  in 163 biopsy specimens t aken  f rom 95 mal-  
nour ished  chi ldren in J a m a i c a  wi th in  a few days  of  admiss ion  
to hospi ta l  and  at  var ious  s tages  of  recovery. The f a t  con ten t  
was also measu red  in 38 samples  f r om chi ldren who died. 
Severe degrees  of  f a t t y  infi l t rat ion,  up to 50% of the  wet 
weight ,  were found .  F a t t y  liver of  this  degree of sever i ty  
may  be a cause of  death.  The increase  in f a t  was accom- 
panied  by an increase in water  content .  This  m a y  be the 

resul t  of b reakdown in the energy-dependen t  r egu la t ion  of 
water  content .  Repea t  biopsies were done within  6 weeks o f  
admiss ion  in 26 children. The ave rage  rate  of  clearance of 
f a t  expressed as a f rac t ion  of the  amoun t  p resen t  a t  any 
t ime was 5 .5% per  day. An  a t t e m p t  was made  by more 
f r equen t  biopsies to de termine  whether  the  ra te  of  decrease 
was influenced by the  pro te in  content  of the diet,  b u t  the  
resul ts  were inconclusive. 

INFLUENCE OF DIETARY SAFFLOWER OIL AND TALLOW ON GROWTH, 
PLASMA LIPIDS AND LIPOGENESIS IN RATS, PIGS AND OttICKS.  
R.A. W a t e r m a n ,  D.R. Romsos,  A.C. Tsai ,  E.R. Miller and  
G.A. Leveille (Dept .  of  Food Sci. and  H u m a n  Nut r .  and  Dept.  
of  An ima l  H u s b a n d r y ,  Mich. S ta te  Univ. ,  E a s t  Lans ing ,  Mich. 
48824) Prec. Soc. Exp. Biol. Med. 150, 347-51 (1975).  Rats ,  
chicks and p igs  were fed  diets  con ta in ing  safflower oil or 
tallow. P l a s m a  t r ig lycer ide  levels were elevated when tallow, 
ra the r  than  safflower oil was added to the  diet  of  rats ,  un- 
changed in chicks and  lowered when tallow, ra the r  t han  saf-  
flower oil was f ed  to pigs.  The rate  of  f a t t y  acid synthes is  
in r a t  and  chick liver was higher ,  whereas  the  ra te  of  lipo- 
genesis  in adipose t issue p repa ra t ions  f rom ra t s  and  p igs  was  
lower when tallow, ra ther  t han  safflower oil was fed. These  
resul ts  indicate  tha t  there  are species-specific, as well as 
organ-specific,  metabol ic  responses  to var ious  d ie ta ry  fa t s .  

DECREASED CITRATE SYNTHESIS : POSSIBLE INDICATION OF EARLY 
DEGENERATIVE CHANGES IN TESTES OF VITAMIN E-DEFICIENT 
RATS. R. Younoszai ,  P .K .  Dix i t  and  G.T. Va t a s se ry  (Dept .  of  
Anatonay, Univ.  of  Minnesota ,  Sehl of  Med., Minneapol is ,  
Miml. 55455) Prec. See. Exp. Biol. Med. 150, 441-5 (1975).  
We have shown tha t  in t ravenous ly  admin i s te red  glucose dis- 
appears  f rom the blood of E-deficient ra t s  at  d i f ferent  ra tes  
compared  to t h a t  of  the control  ra t s  and t ha t  this  difference 
could possibly be explained by m e m b r a n e  pe rmeab i l i ty  changes  
in E-deficiency. We have also shown tha t  the abi l i ty  of  E- 
deficient ra t  tes t is  t i ssue to synthesize  c i t ra te  is decreased,  
and  tha t  this  decrease is p robab ly  an ear ly  m a n i f e s t a t i o n  of 
tes t ieu lar  degenera t ion.  

RADIOIODINATED LIPOPROTEINS: ABSORPTION OF 1~I RADIOACTIV- 
ITY BY HIGH DENSITY SOLUTIONS. S. E isenberg ,  O. Stein, and  
Y. Stein (Dept .  of  Med. B, Lip id  Res. Lab. ,  Hebrew Univ.-  
H a d a s s a h  Med. Schl., J e rusa l em,  I s rae l )  J. Lipid Res. 16, 
468-9 (1975).  Concent ra t ions  of po tas s ium bromide  commonly  
used for  separa t ion  of  l ipoprote ins  were shown to cause ab- 
sorpt ion of "'~I and  thus  reduce the  count ing  efficiency of the  
labeled l ipoproteins.  Chloroform was shown to cause a 50% 
reduct ion in coun t ing  efficiency of l ipid f rom *"~I-labeled lipo- 
protein.  No reduct ion of coun t ing  efficiency was observed in 
the  presence of h igh  dens i ty  solut ions when ~3~I was used as 
label. 

DETERMINATION OF B PROTEIN OF LOW DENSITY LIPOPROTEIN 
DII~ECTLY IN PLASMA. h .  Sn iderman,  B. Teng  and  M. J e r r y  
(Dept .  of  Med., Royal  Victor ia  Hosp. ,  McGill Univ. ,  Montreal ,  
Quebec, Canada  H 3 A  1A1)  J. Lipid Res. 16, 465-7 (1975).  
Quan t i t a t ion  of the apoprote in  cons t i tuen ts  of  l ipoprote ins  
has  extended our knowledge of  p l a sma  lipid t ranspor t .  Pre-  
viously, B pro te in  content  of  low dens i ty  l ipoprote in  could be 
measured  by radial  imnlunodi f fus ion  only a f t e r  u l t r aeen t r i fuga -  
tion. However,  i f  pe r fo rmed  in 1.5% agarose  gel with  s tan-  
da rds  and measu red  at  18 h r  r a the r  t han  a t  equi l ibr ium,  low 
densi ty  ] ipoprotein B pro te in  can be m e a s u r e d  directly in 
p lasma,  e l imina t ing  the  need to sepa ra te  very  low dens i ty  
l ipoprotein.  

EFFECTS OF AGE AND CELL SIZE ON RAT ADIPOSE TISSUE )]:ETAB- 
OLISM. G. Holm,  B. Jacobsson ,  P .  B jL rn to rp  and  U. Smi th  
(Depts .  of  Med. I and  I I ,  Univ.  of  Gothenburg ,  Sah lgren ' s  
Hosp. ,  Gothenburg ,  Sweden) J. Lipid Res. 16, 461-4 (1975).  
I n  order, to analyze  separa te ly  the  effects of  cell size and  age 
on the  metabol i sm of ra t  adipose t issue,  f a t  cells of  d i f ferent  
sizes were ob ta ined  f rom the same animals .  The r a t s  were 4 
or 15 wk old. The resul ts  show tha t  age  as well as cell size 
influences the  metabol ic  rates .  A t  a g iven size, the  basa l  
lipolysis,  the l ipolytic effects of  g lucagon  and  noradrena l ine ,  
the  ra te  o f  glucose incorpora t ion  into the  t r ig lycer ides ,  and  
the effect of  insul in  on glucose metabo l i sm were considerably  
increased in the  young  animals .  Fu r the rmore ,  i r respect ive  of 
f a t  cell size the  lipolytic act ion of  g lucagon  was reduced in 
old animals .  The da t a  thus  show tha t  exper imen t s  with largo 
f a t  cells f rom old ra t s  and  wi th  smal l  cells f rom y o u n g  
an imals  cannot  be direct ly compared  because both  var iables  
may  influence metabol ic  react ions.  

GENESIS OF FATTY LIVER AND HYPERLIPEMIA IN THE FETAL 
GUINEA PIG, T. BChmer and  R.J .  Havel  (Card iovascular  Res. 
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Inst. and Dept. of Med., Univ. of Calif. Schl. of Mud., San 
Francisco, Calif. 94143) J. Lipid Res. 15, 454 60 (1975). 
10 to 20% of [1-~C]-pahnitate injected into pregnant  guinea 
pigs was recovered in ]ipids of their fetuses. From these data 
and the rate of transport  of pahnitate in maternal  blood, it 
appears that  placental t ransport  of free fa t ty  acids can 
account for the accumulation of lipids in late gestational 
fetuses. About 80% of the labeled pa]mitate in the fetus 
appeared initially in lipids of the liver. Lipoprotein ]ipase 
activity in fetal adipose tissue was low, and activity of 
cofactor protein of ]ipoprotein ]ipase in fetal Mood plasma 
was much lower than that  observed in other mammalian 
species. On the basis of these and earlier observations, it is 
conchnted tlmt the accumulation of triglycerides in liver and 
blood plasma of fetal guinea pigs during late gestation is at 
least partly the result of the large uptake of maternally 
derived free fa t ty  acids by the fetal liver accompanied by 
rapid synthesis and secretion of triglyceride-rieh very low 
density lipoproteins into the blood. 

HIGH-PRESSURE LIQUID CHRO.AIATOGRAPHIY: SEPARATION OF THF 
METABOLITES OF VITAMINS I)e AND D3 ON SMALL-PARTICLE SILICA 
COLUMNS. G. Jones and I[.F. DeLuca (Dept. of Biochem., 
College of Agr. and Life Sci., Univ. of Wisconsin-Madison, 
Madison, Wisc. 53706) J. Lipid Res. 16, 448 53 (1975). Tile 
high-pressure liquid chrolnatographic separation of all of the 
known metabo]ites of vitamin D2 and vitamin D:~ found in 
biological fluids has been achieved. This technique has been 
successfully applied to the analysis of vitamin D mixtures, 
purification of vitamin D metabolites, and identification of 
radioactive peaks. Some theoretical bases for the observed 
resolutions are suggested. 

DIFFERENT POPULATIONS OF PIG EPIDERMAL CELLS: ISOLATION 
AND LIPID CO~IPOSITION. G.M. Gray and H . J  Yard]ey (MRC 
Unit on the Exptl. Pathol. of Skin, The Meal. Schl., The Univ., 
Birmingham, B15 2T J, England) J. Lipid Res. 15, 441-7 
(1975). Preparat ions representing populations of bassi  and 
spinous cells, granular  cells, and stratum corneum cells were 
obtained by successive treatments of epidermal slices from pig 
skin with dilute trypsin solutions. Total lipids accounted for 
about 8% of the cell dry weight in each of the three popula- 
tions. Phospholipids, which predominated in the basal and 
spinous cells, accounted for only 21% of the total ]ipids in 
the granular  cells and less than 0.1C/c in the s tratum corneium. 
The latter cells contained more cholesterol (23% of total 
lipid) than either the granular  cells (18%) or the basal and 
spinous cells (8%).  The proportion of ceramide was also 
much higher in the s t ra tum corneuln (17%) and granular  
cells (9%) than in the basal and spinous cells (1%) .  The 
relative amounts of glyeosphingolipid (glucosyleeramide) and 
cholesteryl sulfate in the total lipids of s t ra tum corneum cells 
were less than half those in the granular  cells and basal and 
spinous cells. A novel phospholipid was a major  component 
(26% of total) of the phospholipids from granular  cells. 
The compound, which was partially characterized, contained 
phosphorus, fa t ty  acids, and glycerol (molar ratio 1 :3 :2)  
and appeared lo be a neutral derivative of phosphatidie acid. 

LIPID COMPOSITIONS OF CELLS ISOLATED I~ROM PIG~ I.IUMAN, AND 

EAT EPIDERMIS. G.M. Gray and t:[.J. Yardley (MRC Unit  on 
the Exptl. Pathol. of Skin, The Meal. Schl., The Univ., 
Birmingham, B15 2T J, England)  J. Lipid l?es. 16, 434-40 
(1975). Epidermal slices from pig, hunlan, and rat skin were 
treated with dilute buffered trypsin solution (0.005%, w/v) ,  
and suspensions of mixed basal and spinous cells were obtained 
in good yield. Total lipids accounted for approxiulately 8% 
of the pig, 10% of the human, and 20% of the rat epidermal 
cell (dry weight).  Phospholipids in pig, human, and rat cells 
accounted for, respectively, 62%, 53%, and 35% of the total 
lipids. Phosphatidyleholine (34-38%),  phosphatidylethanol- 
anline (18-23%),  and sphingomyelin (17-21%) were major  
compounds in all species. The major  neutral  lipids were sterols 
(mostly cholesterol) and triglycerides. Free fa t ty  acids were 
a major  lipid class in pig and human cells, whereas wax esters 
were a major  component in ra t  epidermal cells. Nearly half  
(45%) of the sterols in rat  cells but less than 10% of those 
in pig and human cells were esterified. Cholest-7-ene-3fl-ol 
accounted for 20% of the total sterols in rat  cells. Cholesteryl 
sulfate and ceramide were minor lipids in the three species. 
The predominant glycosphingolipid ( > 9 9 % )  was glucosyl- 
ceramide, which accounted for 7% and 9%, respectively, of the 
total lipids in pig and human cells. A significant proportion 
(pig, 17%; human, 11%) of the fa t ty  acids in the glucosyl- 
ceramides were C2~:o and C~s:o. 

CONVERSION OF 7~-HYDROXYCHOLESTEROL AND 7~-HYDROXY-~- 

SITOSTEROL TO 3~,7~-DIHYDI%OXY- AND 3a,7~j12cc-TRII-IYDKOXY- 
5•-STEROIDS IN VITRO. L. Aringer (Dept. of Chem., Karolinska 
Inst., Stockholm, Sweden) J. Lipid Res. 16, 426-33 (1975). 
The metabolism of 7a-hydroxycholesterol and 7a-hydroxy-fl- 
sitosterol (24a-ethyl-5-cholestene-3fl,7a-diol) has been compared 
in rat liver subcellular fractions. 7a-Hydroxy-fl-sitosterol was 
shown to be metabolized in the same manner as 7a-hydroxy- 
cholesterol. Thus, the following C~ metabolites have been 
identified: 24a-ethyl-7a-hydroxy-4-cholesten-3-one, 24a-ethyl-7a, 
12a-dihydroxy-4-cholesten-3-one, 24a-ethyl-7a-hydroxy-5fl-choles- 
tan-3-one, 24a-ethyl-5fl-cholestane-3a,7a-diol, 24a-ethyl-7a,12a- 
dihydroxy-5fl-cholestan-3-one, and 24a-ethyl-5fl-cholestane-3a,7a, 
12a-triol. The C~ compounds were generally less efficient sub- 
strates. The most pronounced difference was noted for the 
A'-3 oxosteroid 5fl-reductase. Thus, 7a hydroxy-4-cholesten-3- 
one was three to four times as efficiently reduced as the C.~ 
analog. The oxidation of the 3fl,7~-dihydroxy-AS-steroid to the 
7a-hydroxy-At3-oxosteroid, the 12a-hydroxylation of the 7a- 
hydroxy-At3-oxosteroid, and the reduction of the 7a-hydroxy- 
5fl-3-oxosteroid to the 3a,7a-dihydroxy-Sfl-steroid occurred in 
up to two tinms better yields for the Cfr steroids. 

ROLE OF LAMELLAR INCLUSIONS IN SURFACTANT PRODUCTION: 
STUDIES ON PHOSPHOLIPID COMPOSITION AND BIOSYNTHESIS IN 
RAT AND RABBIT LUNG SUBCELLULAR FRACTIONS. S.A. Rooney, 
B.A. Page-Roberts and E.K. Motoyama (Yale Univ. Lung 
Res. Ctr. and Depts. of Pediatrics and Anethesiology, Yale 
Univ. Schl. of Med., New Haven, Conn. 06510) J. Lipid Res. 
16, 418-25 (1975). Lamellar inclusion bodies in the type I I  
alveolar epithelial cell are believed to be involved in pulmonary 
surfac tant  production. However, it is not clear whether their 
role is that  of synthesis, storage, or secretion. We have 
examined the phospholipid composition and fa t ty  acid content 
of rabbit  lung wash, lamellar bodies, mitoehondria, and micro- 
seines. Phosphatidylcholine and phosphatidylglycero], the sur- 
face-active components of pulmonary surfactant ,  accounted for 
over 80% of the total phospholipid in lung wash and ]amellar 
bodies but for only about 50% in mitochondria and micro- 
seines. The fa t ty  acid composition of lamellar body phos- 
phatidylcholine was similar to tha t  of lung wash, but  different 
from that  of mitochondria and microsomes, in containing 
palmitic acid as a major  component with little stearic acid 
and few fa t ty  acids of chain length greater than 18 carbon 
atoms. The activity in the ]amellar body fraction could be 
attr ibuted to microsomal contanlination. The activity of glyc- 
erolphosphate phosphatidyltransferase,  however, was high in 
the lamel]ar body fraction, although it was highest in the 
mitochondria and was also active in the microsomes. 

ON" THE INTERACTIONS BETWEEN" PANCREATIC LIPASE AND 
COLIPASE AND THE SUBSTRATE~ AND THE IMPORTANCE OF BILE 
SALTS. B. BorgstronI (Dept. of Physiol. Chem., Univ. of Lurid, 
Lund, Sweden) J. Lipid Res. 16, 411-7 (1975). The interac- 
tions between pancreatic lipase and eolipase and the substrate 
and the effect of bile salts on these interactions have been 
investigated by the use of kinetic experiments and studies on 
the semiquantitative phase distribution of lipase and colipase 
activities. The results suggest  tha t  lipase binds to hydrophobic 
interfaces with part ial  irreversible inactivation. Bile salts in 
the range of mice]lar concentrations and above ~ p i t  of about 
6.5 displace lipase from this binding, resulting in a reversible 
inactivation. At  pH values below about 6.5, lipase binds 
strongly to the substrate even in the presence of bile salt, 
and a low activity peak is seen around pH 5.5. This is the 
result of the binding of lipase to the "supersubstrate" and the 
activity of the catalytic site. In the presence of bile salt, 
colipase promotes the binding of ]ipase to the "supersubstrate"  
but not to other hydrophobic interfaces, and catalytic activity 
is reestablished. Kinetic data indicate that  the binding be- 
tween colipase and ]ipase in the presence of substrate is strong 
and occurs in an approximately stoichlometric relationship. 

• Fats  and Oi l s  
AN"TIOXIDANT EFFECT OF PROTEIN I-IYDROLYZATES IN FREEZE-DRIED 

MODEL SYSTEMS. SYNERGISTIC ACTION WITH A SERIES OF 
PHENOLIC ANTIOXIDANTS. S.J. Bishov and A.S. Henick (US 
Army Natick Labs., Food Sci. Lab., Natick, MA 01760). 
J. ]Food Sci. 40, 345-8 (1975). Protein hydrolyzates derived 
from autolyzed yeast  proteins (AYP)  and hydrolyzed vegetable 
proteins (HVP)  acted as synergists when coupled with TBHQ, 
BKA,  BHT, alpha-tocopherol, plicatic acid, propyl gallate and 
caffeic acid. TBHQ, BHA and BHT were shown to be more 
efficient by a factor of two in these tests than were caffeic 
acid, plicatic acid and propy] gallate. Protein hydrolyzates at 
less than 1% of the lipid in model systems acted synergistically 
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with B]~ at  0.005 and 0.010%. Signif icant  reduct ion in the 
concentra  on of an t iox idan t s  to ma i n t a i n  s tab i l i ty  fac tors  
equiva lent  to those  of B H A  was achieved a t  0.256/0 A Y P  
and  0.005% BHA.  The s tab i l i ty  f ac to r  equaled t ha t  of  
0.02% B H A  alone, while a t  s l ight ly  h igher  levels of  A Y P  
the s tabi l i ty  fac tor  exceeded t ha t  of  0.020% B H A  by 50-60%.  
All m e a s u r e m e n t s  were made  us ing  oxygen-sensi t ive ,  s t r ipped  
corn oll in a freeze dried model  sys tem with carboxymethyl -  
cellulose (CMC) as emulsion suppor t  by mon i to r ing  the  ra te  
of  O.~ up take  of incuba ted  samples  to the end of an  induct ion 
period us ing  a gas  ch romatograph ic  technique.  

EFFECT OF A PROTECTED LIPID SUPPLEMENT ON ELAVOR PROP- 
ERTIES OF SHEEP MEATS. A.L. F o rd  (Mea t  Res. Lab. ,  CSIRO 
Div. of  Food  Res., P O. Box 12, Cannon Hill,  Queens land,  
Aus t r a l i a  4170),  R.J.  P a r k  & R.L. McBride.  J. Food Sci. 
40, 236-9 (1975).  L a m b  and  yea r l ing  m u t t o n  with sub- 
cu taneous  f a t  r ich in linoleic acid were produced  by sup- 
p l emen t ing  feedlo t  ra t ions  with a fo rma ldehyde - t r ea t ed  sun- 
flower seed prepara t ion .  The flavor proper t ies  of  these  m e a t s  
were compared  with those of mea t  f rom an imals  fed conven- 
t ional  feeds  in pens  or a t  pa s t u r e  L abo ra t o ry  t as te  panel  
compar i sons  of the  flavor proper t ies  demons t r a t ed  t ha t  the 
h igh  linoleic mea t  possessed  an oily (like pork or chicken)  
and  sweet a roma  (evident  also in uncooked s t a te )  and  flavor, 
which the  m a j o r i t y  of  panel  members  found  somewha t  
object ionable.  

FREE RADICALS IN LYSOZYME REACTED WITH PEROXIDIZING 
METHYL LINOLEATE. K.M.  Schaich, and  M. Kare l  (Dept .  of  
Nu t r i t i on  & Food  Sci., M I T ,  Cambr idge ,  M A 02139).  J .  
Food Sci. 40, 456-9 (1975).  P roduc t ion  of f ree  radicals  in 
lysozyme due to react ions  with peroxidiz ing methy l  l inoleate 
was s tud ied  as a func t ion  of  water  ac t iv i ty  in f reeze-dr ied 
emulsions.  Elect ron spin resonance  ( E S R )  was used to measu re  
the  free radicals ,  and the  effects  of  react ion with l lnoleate 
peroxides  were compared  with effects of  7 - i r rad ia t ion  of  
lysozyme. There  were s imi lar i t ies  as well as some differences 
between these two mechan i sms  for  p roduc ing  free  radicals  in 
lysozyme. Free  radical  concent ra t ions  in lysozyme decreased 
wi th  increas ing  wate r  ac t iv i ty  p robab ly  due to radical  re- 
combina t ion  and  crossl inking.  

CHANGES IN THE RELATIVE CONCENTRATION Oln FATTY ACIDS IN 
STORED SOYBEAN LEAF PROTEIN CONCENTRATE. A . A .  B et seha r t  
and  J .E .  Kinse l l a  (Dept .  of  Food  Sci., Cornell  Univ. ,  I t haca ,  
NY 14850). J. Food. Sei. 40, 271-3 (1975).  The s t ab i l i ty  of  
l ipids associa ted  with soybean  leaf  pro te in  concent ra te  ( L P C )  
du r ing  s to rage  a t  27C was s tud ied  for  per iods  of up to 24 
weeks. The relat ive concent ra t ion  of f a t t y  ac ids  was deter- 
mined  a t  4 week intervals .  L P C  l ipids were relat ively s table  
for  up to 8 weeks. A f t e r  12 weeks of s torage,  however,  
l inolenic acid decreased 18% and  pa lmi t ic  acid increased 10% 
over thei r  respect ive controls.  The deleter ious changes  which 
occurred in the  l ipids of  freeze dr ied L P C  s tored unde r  
relat ively mild condi t ions  emphas izes  the  impor tance  of 
p ruden t  selection of  s torage  condit ions to preserve nu t r i t i ve  
value and  acceptabi l i ty .  

LIPID-PROTEIN INTERACTION DURING AQUEOUS EXTRACTION OF 
FISH PROTEIN: ACTIN-LIPID INTERACTION. S.Y.K. Shenouda  and  
G.M. P i g o t t  ( I n s t i t u t e  for  Food  Sci. & Technol. ,  College of  
Fisher ies ,  Univ.  of  W a s h i n g t o n ,  Seatt le,  W A  98195).  J. Food 
Sci. 40, 523-32 (1975).  In t e rac t ions  between fish act in  and 
C-14 labeled polar  and neu t ra l  fish l ipid were inves t iga ted  in 
aqueous  media.  The resu l t s  showed t h a t  ac t in  in t e rac t s  wi th  
polar  l ipid ( P L )  or neu t ra l  l ip id  ( N L )  a t  room t empe ra tu r e  
or cold t empera tu re .  Ac t in  in te rac t s  in monomer  fo rm  (G- 
ac t in)  or polymer  fo rm (F -ac t in ) .  F -ac t in  in te rac t s  more  
s t rong ly  t h a n  G-act in (2-3  t imes ) .  A n y  t r e a t m e n t  which in- 
duces the  t r a n s f o r m a t i o n  of G-actin into F -ac t in  ( t h a t  is, 
Mb ÷+, Ca ++, t empera tu re ,  etc.) increases  the  l ipid-act in  complex 
format ion .  Ag i t a t i on  a n d / o r  h e a t i n g  increased  the  hydro-  
phobic in te rac t ion  between act in  and  NL.  The effect of  p H  
and ionic s t r eng th  indicates  the  par t i c ipa t ion  of hydrophobic  
and  e lect ros ta t ic  in terac t ion  be tween act in  and  lipid. The SDS 
and u rea  t r e a t m e n t s  sugges t  e i ther  the  exis tence of covalent  
bond ing  or a s t rong  e lec t ros ta t ic  a n d / o r  hydrophobic  bond ing  
between act in  and  lipid in the  act in- l ipid complexes.  

PROCESS FOR REDUCING FOAMING OF LIQUIDS. F .  Sagi  and  M. 
Roussos  (Rhone-Poulenc  S.A.) .  U.S. 3,925,~42. The process  
comprises  incorpora t ing  in the l iquid,  as an  a n t i f o a m i n g  agen t ,  
an  emulsion cons is t ing  of wa te r  and  a silicone phase  and  
2-50 pa r t s  by weight  suero-glyceride per  100 pa r t s  silicone. 

POLYMERIZATION OF UNSATURATED FATTY MATERIALS. R.P.F. 
Seharrer  (Ar izona  Chem. Co.).  U.S. 3,925,342. The process 

comprises  hea t ing ,  in the  presence of  a s t eam blanket ,  a f a t t y  
mate r ia l  con ta in ing  both a carboxylic  acid group and  a m a j o r  
a m o u n t  of  dicne l inkages  in the  presence of  a ca t a lys t  hav ing  
the s t ruc tu re  ( O H ) , - - - A r y l  (SH)~--R,~ .  n is an  in teger  
f rom 1 to 4, y is an in teger  f r om 1 to 3, R is a Ca-C~,, hydro- 
carbon group,  m is an in teger  f r om 0 to 4, and  the sum of 
m, n, and y cannot  exceed the  subs t i tu t ab le  posi t ions on the  
aryl  r ing.  The aryl  r ing  is phenyl ,  naphthy] ,  or phenan th ry l .  
A t  leas t  one hydroxyl  group and  one mercap t an  group are 
posi t ioned ortho on the same aryl  r ing.  

FEED SUPPLEMENTS FOR RUMINANTS. T.W. Scott  and G.D. 
L o f t u s  (Commonweal th  Scientific and  Indus t r i a l  Research  
Organ iza t ion) .  U.S. 3,925,560. A method  for  a l te r ing  the  
composi t ion of  the  body and milk l ipids of  r u m i n a n t s  com- 
prises  f eed ing  the  an imals  a supp lemen t  made  of  d ie ta ry  l ipid 
encapsu la ted  by a react ion produc t  of  d ie ta ry  protein  and  
aldehyde.  The produc t  is insoluble  a t  p H  above 5 and  soluble 
a t  p H  less t han  4, thereby  p reven t ing  degrada t ion  in the  
rumen  bu t  a l lowing i t  in the  a b o m a s u m  and lower g u t  of  
the  animal .  The d ie ta ry  lipid consis ts  of  globules  less than  
0.1 m m  in diameter .  

PREPARATION 0F ANTIOXIDANT MIXTURE CONTAINING SILICONES. 
E.J .  F r e e m a n  and  R.R. Crawford .  Defensive Publication 
T941,007. A flowable, tab le table  m ix tu r e  con ta in ing  a silicone, 
an  an t iox idant ,  and  an organic  acid is p repa red  by  f o r m i n g  a 
blend of  the ma te r i a l s  in a mol ten s ta te  and  al lowing the  
blend to cool and  recrystal l lze while be ing  vigorously  s t i r red.  
The resul t  is a crys ta l l ine  pa r t i cu la te  ma te r i a l  which can be 
fo rmed  into tablets .  These an t iox idan t  t ab le t s  are avai lable  
for  addi t ion to cooking oils and especial ly oils used for deep 
f a t  f ry ing .  

CLEANING COMPOSITIO]~¢ I~OR INKS, PENCILS, AND VARIOUS SOILS. 
K.G. R u t h e r f o r d  and  S. Oriel (Howlck Chemical ) .  U.S. 
3,923,701. A cleaning  composi t ion sui table  for  removing  mark-  
ings le f t  by inks,  pencils,  and  the like consis ts  of  ]00 p a r t s  
of  a carr ier  base  mate r ia l  of  e thoxyla ted  tall oil f a t t y  acid, 
20 pa r t s  of  d imethy]  fo rmamide ,  and  20 pa r t s  of  t e r t i a ry  bu ty l  
acetate.  P ropor t ions  are p a r t s  by  volume. 

CONVERSION OF DISTILLATION RESIDUES TO USEFUL METAL WORK- 
ING LUBRICANTS. R.J .  Sturwold,  F.O. Bar re t t ,  and  W.E.  Utz  
( E m e r y  I n d u s t r i e s ) .  U.S. 3,923,702. A process for  conver t ing  
residues,  obta ined  when f a t t y  acids produced f rom fa t - sp l i t t i ng  
processes  are disti l led, to lubr ican ts  comprises  con tac t ing  the  
res idue with a hydroxyl ic  compound  conta in ing  a t  least  one 
hydroxyl  group and  a t  least  fou r  carbon a toms  a t  a tem- 
pe ra tu re  above 100 C while r emoving  water  f r om the react ion 
mix tu re  unti l  the  acid value of  the  p roduc t  is 19 or less. The  
equivalents  rat io  of  the  hydroxyl ic  compound to the  res idue 
is 1:1  or higher ,  based  on the  acid value of  the  residue. 

TREATMENT OF TALL OIL FATTY ACIDS. J.I~. Powers  and  F.M. 
Miller (Westvaco  Corp.) .  U.S. 3,923,768. A process for  dis- 
p ropor t iona t ing  tal l  oil f a t t y  acids con ta in ing  less t h an  5 %  
rosin acids comprises  hea t ing  the  tal l  oil f a t t y  acids  to 250-  
430 F in the  presence of 0 .2-1 .0% iodine for  30 minu te s  to 
2.5 hours  to conver t  the  linoleic acid p resen t  to oleic acid. 

METHODS OF PRODUCING COCOA BUTTER. W. Roselius,  0.  
V i t z thum,  and  P.  H u b e r t  (S tud iengese l l scha f t  Kohle  m.b .H . ) .  
U.S. 3,923,847. A method  of  p roduc ing  cocoa bu t t e r  f r o m  
cocoa mass  or roas ted  or un roas t ed  cocoa n ibs  comprises  con- 
t ac t ing  the  cocoa p roduc t  wi th  a food-acceptable  solvent  g a s  
which is supercr i t iea]  in respect  of  t empera tu re  and  p ressure  
for  ext rac t ion of the  cocoa bu t te r .  The solvent  gas  con ta in ing  
the  cocoa bu t t e r  is removed f rom the residue. 

COTTON-TUNG OIL DURABLE PRESS TEXTILES WITH HIGH FLEX 
ABRASION RESISTANCE. J .A.  H a r r i s  and  J C. A thu r ,  J r .  (U.S.  
Secy. of  Agr i cu l t u r e ) .  U.S. 3,926,550. The process  for  t rea t -  
ing  the fabr ics  comprises  (a)  i m p r e g n a t i n g  a cot ton fabr ic  
wi th  a 10 -30% solut ion of t u n g  oil in an  organic  solvent  
selected f rom the g roup  cons is t ing  of N ,N-d ime thy l fo rmamide ,  
me thy l  ethyl  ketone,  and  mix tu re s  of  these  two to a wet p ickup 
of  80-120%,  (b)  d ry ing  the  i m p r e g n a t e d  fabr ic  a t  140 F for  
3 minutes ,  (c) cu r ing  the  fabr ic  a t  200-300 F for  2-8  minu tes ,  
(d)  wash ing  the  fabr ic  wi th  the  same solvents,  and  (e) d ry ing  
the  t r ea ted  fabric .  

EMULSIFIERS OF I WATER-IN-OIL CREAMS. I.  Wend le r  an d  J .  
Malaszkiewicz (Henkel  & Cie).  U.S. 3,9Z6,840. The emulsifier 
consis ts  of  vegetable  sterols  and  an es ter  mix tu re  selected f rom 
the group cons is t ing  of (1) monoes te rs  of  oleic acid with 
polyols, (2)  monoes te rs  of  ricinoleic acid wi th  polyols, and  
(3) mix tu res  of  these  two. The rat io  of  the  ester  mix tu re  
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to the vegetable sterols ranges from 90:10 to 50:50. The 
amount of free hydroxyl groups in the ester mixture must  
exceed the amount of esterified hydroxyl groups. 

PROCESS FOR MANUFACTURING VALUABLE PRODUCTS PRO!Y[ TALL 
OIL PITCH. T.P. Lehdnen  (Oulo Osakeyhtio). U.S. 3,926,936. 
The process comprises (a) saponifying the pitch at 200-300 C 
with 5-25% of an alkaline saponification agent until a main 
portion of the sterols liberated from fa t ty  and rosin acid 
esters have been converted to hydrocarbons by dehydration, 
(b) acidifying the reaction product to form an oil having an 
acid value of 50-150, a~d (e) distilling tile oll to obtain a 
distillate 10-70% of which has an acid value of 100-190 and 
a residue of which the softening point (ball and ring) is 
not lower than 50 C. 

RESEARCH ON AUTOOXIDATION AND ANTIOXIDATION--PART 2. 
THE SEARC'H FOR AN EFFICIENT ANTIOXIDATION SYSTEIV[ UNDER 
APPLICATION ON COTTONSEED ESTERS AS SUBSTRATE. M.H. El- 
Mullah, H.A. Kar im and H.M. El-Khalafy (National Res. 
Center, Dokki, Cairo). Seifen, Ole, Fette, Wachse. 101(16), 
459-64 (1975). The stability of cottonseed oil methyl esters in 
the presence of some antioxidant combinations was studied 
using the active oxygen method. The autooxidation potencies 
as well as the synergistic action of these combinations were 
also studied. On the basis of present and previous studies, 
the antioxidant combinations could be divided into three main 
groups;  a group tha t  exh{bits either synergism or antagonism 
according to the type of substrate to be incorporated with; 
a group which shows the same behavior, according to the 
concentration ratio of the partners  of each combination; and 
a group generally showing antagonistic action whatever the 
type of the substrate or the concentration ratio of the 
partners.  A mechanistic behavlor of synergism was postulated. 

STRUCTURE OP THE GLYC'~ERIDES AND PHOSPHOLIPIDS 0P SOME 
WILDGROWING EGYPTIAN UMBILLIFERAE. S. Find and F. Osman 
(Fa t s  and Oils Dep., Nat.  Res. Center, Dokki, Cairo). Seifen, 
Ole, Fette, Waehse. 101(16), 469-71 (1975). A number of 
seeds related to the family Umbilliferae have found their way, 
af ter  investigation, to pharmaceutical  usage. This was based 
on the isolation, purification and identification of different 
active principles in the seed extracts. The well known cardiac 
drug "Khellin" is a product of Egypt ian  Ammi vlsnaga. 
The fa t ty  mat ter  of these seeds are, in most cases, a byproduct. 
Gas-liquid chromatography is universally accepted as the 
fas tes t  and most reliable way to determine the fa t ty  acid 
composition of fa ts  and oils. Besides, the development of 
pancreatic lipase hydrolysis technic enabled the computation 
of the possible glycerides present in an oil or fat. 

MASS SPECTROMETRIC LOCALIZATION OP ~ETHYL BRANCHING IN 
PATTY ACIDS USING ACYLPYRROLIDINES. B.A. Andersson and 
R.T. Holman (The Hormel Inst.,  Univ. of Minnesota, Austin, 
Minnesota 55912) Lipids 10, 716-8 (1975). Localization of 
a methyl branch in a fa t ty  acid molecule by mass spectrometry 
is facili tated by using the pyrrolidlde rather than the methyl 
ester. Branched fa t ty  acid methyl esters are converted to 
pyrrolidides and are then analyzed by gas chromatography and 
mass spectrometry. The diagnostic f ragments  indicate position 
of the methyl branch. 

UNSATURATED Cas ~-HYDROXY ACIDS IN SALVIA NILOrlTCA. M.B. 
Bohannon and R. Kleiman (Northern Regional Res. Lab., ARS, 
USDA, Peoria, Ill. 61604) Lipids 10, 703-6 (1975). The oil 
of Salvia nilotiea Jacq. (Labiatae)  seed contains 0.6% =- 
hydroxyoleic, 4.2% a-hydroxy]inoleic, and 5.4% ~-hydroxylino- 
lenic acids. The first two have not  been found previously in 
seed oils. In addition to the common fa t ty  acids, also identified 
were small amounts  of three unsaturated C~v acids and one 
branched chain C~r acid. Methyl esters of the component fa t ty  
acids were fractionated by both column and thln-layer chroma- 
tography. These esters were identified by combination of gas 
chromatography, GC-mass spectrometry, ozonolysis-GC, infra- 
red, and nuclear magnetic resonance. 

IDENTIPICATION AND PROPERTIES OF "PHYTATE" IN CEREAL 
GRAINS AND OILSEED PRODUCTS. A.R. de Boland, G.B. Garner 
and B.L. O'Dell (Dept. of Biochem., Un iv  of Mo., Columbia, 
Mo. 65201) J. Agrie. Food Chem. 23, 1186-9 (1975). The 
"phytate" content of selected cereal grains and oilseed products 
was determined by the commonly used method which involves 
precipitation from acid solution with ferric iron. To identify 
the chemical nature of the iron preeipitable compounds, they 
were chromatographed on a Dowex-1 column and eluted with a 
linear ammonium formate gradient. This procedure separated 
the myo-inositol phosphate esters from the mono- through the 
hexaphosphates. Only the hexaphosphate was detected in ex- 

tracts of mature seeds of corn, wheat, rice, soybean, and 
sesame. The phytate  of corn germ, soybean meal, and soybean 
flakes was soluble in water to the extent of 70% or greater 
whereas tha t  in sesame meal and isolated soybean protein was 
only slightly soluble. Pure inositoI hexaphosphate in aqueous 
solution at pII 6 was readily destroyed by autoclaving but  
that  in rice, wheat, and sesame meal was more stable, 5-25% 
loss in 2 hr  at 115 ° . Approximately 70% of the phytate in 
isolated soybean protein was lost during a 2-hr period of 
autoclaving. 

A NEW APP]~OACH TO THE STTJDY OP PHOSPHOLIPID-PROTEIN IN- 
TERACTIONS IN BIOLOGICAL MEiY[BRANES. SYNTHESIS OF FATTY 
ACIDS AND PHOSPHOLIPIDS CONTAINING PHOTOSENSITIVE GROUPS. 
P. Chakrabarti  and H.G. Khorsna  (Depts. of Biol. and Chem., 
Mass. Inst .  of Technol., Cambridge, Mass. 02139) Biochemistry 
14, 5021-33 (1975). In  a general approach to the study, 
in vivo and ill vitro, of the interactions between phospholipids 
and proteins in biological membranes, a variety of fa t ty  acids 
containing photosensitive groups in different positions in the 
alky] chains has been syntheslzed. The fa t ty  acids synthesized 
include: 16-azldopa]mitelaidie acid, ]2-azidooleic acid, 6-, 9-, 
11-, and 12-azidostearic acid, 12-0-(ethyl-2-diazomalonyl) 
stearic and oleic acids, 12-0-(4-azido-2-nitrophenyl)stearic and 
-oleJc acids, and 12-oxo-10-octadecenoic acid. Some of the 
above synthetic fa t ty  acids were also prepared in the radio- 
actively labeled form. For in vitro studies, many of the above 
fa t ty  acids were used to acylate the 2 position in the prepara- 
tion of a number of mixed acylphosphatidyleholines and mixed 
acylphosphatldy]ethanolamines. On sonication, the synthetic 
phospholipids formed sealed vesicles. Intermolecular cross- 
linking of the fa t ty  acyl chains in phospholiplds was demon- 
strated on photolysls of the vesicles. 

SYNTI:[ESIS AND ANALYSIS OF PHYTYL AND PHYTENOYL ~WAX 
ESTERS. J.L. Gellerman, W.H. Anderson and H. Schlenk 
(The Horm61 Inst., Univ. of Minn, Austin, Minn. 55912) 
Lipids 10, 656-61 (1975). An efficient procedure for preparing 
phytenic acid methyl ester, free of isomers, f rom phytol is 
reported. Phytyl  phytenate and other isoprenoid wax esters 
were synthesized. Gas liquid chromatography of these wax 
esters and other compounds related to phytol and phytenic 
acid is described. The alkyl constituents of isoprenoid wax 
esters can be analyzed af ter  alkaline methanolysis and the 
acyl constituents af ter  acidic methanolysis. The applicability 
of these methods to natural  mixtures was demonstrated with 
wax esters from mosses which contained both types of iso- 
prenoids and with wax esters from healthy and frost  damaged 
grass  which contained phytol, but  not phytenic acid. 

SURFACE DISTRIBUTION OF THE FATTY ACID SIDE CHAINS OF 
PHOSPHATIDYLETHANOLAMINE IN MIXED PHOSPHOLIPID VESICLES. 
B . J .  Litman (Dept. of Biochem., Univ. of Virginia Schl. o f  
Med., Charlottesville, Va. 22901) Biochim. Biophys. Aeta 413, 
157-62 (1975). A method has been developed for the selective 
determination of the fa t ty  acid side chain distidbution as- 
sociated with the amino containing phospholipids located in 
the inner and outer surfaces of membranes. Using sonicated 
phosphatidy]ethanolamine/phosphatidylcholine vesicles as a 
model, the analysis consists of selective labeling of the outer 
surface amino groups with the membrane impermeable reagent 
2,4,6-trinitrobenzenesulfonic acid. Outer and inner surface 
phosphatidylethanolamlne fractions are separated by thin-layer 
chromatography. Analysis of methyl esters derived from these 
two fractions, by gas-liquid chromatography, yields the fa t ty  
acid side chain distribution. Our results show that  there is no 
mol fraction dependence of the incorporation of any specific 
fa t ty  acid side chains of egg yolk phosphatidylethanolamlne 
into the vesicle or any preferential distribution of these side 
chains in the inner or outer vesicle su r face  The surface 
distribution of the egg yolk phosphatidylethanolamlne molecules 
in these vesicles appears to be determined by head group 
packing requirements and not the fa t ty  acid side chain 
composition. 

SUBNANOGRAM DETECTION OF T-BUTYLDIMETHYLSILYL FATTY ACID 
ESTERS BY MASS FRAGMENTOGRAPHY. G. Phillipou, D.A. Bigham 
and R.F. Seamark (The Queen Elizabeth Hosp., Woodville, 
South Austral ia 5011) Lipids 10, 714-6 (1975). The mass 
spectra of t-butyldimethy]silyl f a t ty  acid esters all display a 
pronounced (M-C4Hg)* ion. The proportion of the total ioniza- 
tion carried by this f ragment ,  particularly for saturated and 
mono-, di-, and t r i -unsaturated acid derivatives, facili tates their 
qualitative analysis at the subanogram level by mass 
fragmentography.  

GAS CHROMATOGRAPHIC DETERMINATION OF ETHOXYQUIN IN FEED 
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AND FOOD PRODUCTS I I .  H .K .  DaMe and J .U.  Skaare  (Dept .  
of  Food Hyg iene  and  Dept.  of  Pharmacol .  and  Toxicol., Voter.  
Col. of  Norway,  Os]o-Dep., Oslo 1, Norway)  J.  Agric .  Food 
Chem. 23, 1093-5 (1975).  A procedure  is descr ibed for  the  
es t imat ion  of the  an t iox idan t  e thoxyquin  in feed and  food 
products .  I t  involves homogeniza t ion  of  the samples ,  ex t rac t ion  
with methanol ,  and  ex t rac t ion  of the an t iox idan t  f rom the 
ex t rac t  u s ing  n-hexane.  Gas-l iquid ch roma t og raphy  (GLC) 
with a flame ionizat ion detector  is used for  quan t i t a t ive  d e  
t e rmina t ion ,  and  GLC combined wi~b mass  spec t rmne t ry  (MS)  
is applied for  the  confirmation of ident i ty .  Only the oxidat ion 
inhib i tor  6-e thoxy-l ,2-dihydro-2,2 ,4- t r imethylquinol ine  ( E M Q ) ,  
which has  not  been involved in the  an t ioxida t ive  processes,  is 
de te rmined  ga s  ehromatograpMcal ly .  Recovery s tudies  add ing  
e thoxyquin  at  levels of  100 ppm to fish meal,  fish meat ,  and 
broiler mea t  showed t ha t  about  30% of the  GLC measurab le  
an t iox idan t  was recovered, whereas  approx imate ly  70% was 
recovered f rom water .  

FURANOID FATTY ACIDS FROM FISH LIPIDS. R.L.  Glass,  T.P.  
Krick,  D.M. Sand,  C.H R a h n  and H. Schlenk (Dept .  of  
Biochem.,  Col. of  Biol. Sci., Univ .  of  Minn.,  St. Paul ,  Minn.  
55105) Lip ids  i0,  695-702 (1975).  F a t t y  acids, recent ly  re- 
por ted  as cons t i tuen t s  of  cer ta in  fish l ipids,  were identified to 
be der ivat ives  of  f u r a n  ( fu rano id  fish f a t t y  ac ids) .  12,15- 
Epoxy-13,14-dimethyleicos~.12,14-dienoic acid is p r edominan t  
a m o n g  the f u r a n  acids and  is associa ted with bis-homologs 
in r ega rd  to chain  length.  Monomethyl  acids, such as 12,15- 
epoxy-13-methyleicosa-12,14-dienoic,  are p resen t  in appreciable  
amounts .  The s t ruc tu res  were concluded f rom oxidat ive de- 
g rada t ions ,  f rom mass  spec t romet ry  of  methy l  es ters  of  the  
novel acids and  f a t t y  acids derived f rom them by opening the  
r ing,  and  f rom nuclear  magne t i c  resonance,  in f ra red ,  and 
R a m a n  spectra .  The resu l t s  f rom chemical  p rocedures  and 
f rom spect rometr ic  me thods  were in a g r e e m e n t  with those 
obta ined  wi th  au then t i c  methyl  9,12-epoxyoet adeca-9,11- 
dienoate.  The n u m b e r  of  subs t i t uen t s  a t  the f u r a n  r ing  grea t ly  
influences hydrogena t ion ,  hydrogenolys is ,  and  hydro lys i s  reac- 
t ions of  the  r ing.  

• D r y i n g  O i l s  & P a i n t s  
ESTERS OF RESIN ACIDS FROM INDONESIAN COLOPHONY. G. 
W e i s s m a n n  ( Ins t .  for  Wood  Chem. and  Chem. T e c h n o l  of  
Fo re s t  P roduc t s  of  the  Fed .  Res. Ins t .  for  Fo res t  and  Wood 
M a n a g e m e n t ) .  Farbe  Lack.  81(11) ,  1012-4 (1975).  Glycerol 
and  pen tae ry th r i to l  es ters  f r om Indones i an  rosin of P .  Merkusi l  
have been p repared  and  compared  wi th  cor responding  es ters  
f rom P o r t u g u e s e  pine rosin. Sof ten ing  po in t s  of  the Indones i an  
esters  are r emarkab ly  higher .  By  gel  f i l t rat ion of Sephadex 
LI=[-20 esters  wi th  h igher  molecular  weights  could be detected.  

INTERACTION OF TRIAZINE-CROSSLINKED ACRYLIC FILMS AND 
DETERGENT SOLUTIONS. D.G. Anderson  and  E.J .  Murphy  
(DeSoto,  Inc. ,  Des Pla ines ,  Ill. 60018).  J .  Pa in t  Technol.  
47(610) ,  69-75 (1975).  Inves t iga t ion  de te rmined  the changes  
in func t iona l  g roup  concent ra t ions  as a func t ion  of exposure  
to an  alkal ine de te rgen t  solution. Tr iaz ine - fo rmaldehyde  cross- 
l inked acrylic coa t ings  were cured under  several  condi t ions  and  
the i n f r a r ed  spec t ra  of  f ree  films examined  a f t e r  exposure to 
de te rgen t  solutions.  D r a m a t i c  changes  in the  re la t ive con- 
cent ra t ions  of hydroxyl ,  ester ,  a l iphat lc ,  and  carboxyla te  sal t  
were noted in the  cured films. These  increases  in bydrophi l ic i ty  
have been re la ted to the  causes  for  film fa i lure  in alkal ine 
de te rgen t  solutions.  

EPOXY RESINS AS VARNISH RAW MATERIALS. W. Brushwell .  
Farbe Lack.  81(11) ,  1028-30 (1975).  A repor t  is g iven on 
the  fu r t he r  development  of  epoxy res ins  and  thei r  uses  with 
37 references.  

• E d i b l e  P r o t e i n s  
FORTIFICATION OF DRY SOYBEAN-BASED FOODS WITH DL- 
METHIONINE. G N. Bookwalter ,  K .  W a r n e r ,  IR.A. Anderson ,  
G.C. M u s t a k a s  and  E.L.  Griffin J r .  ( U S D A  Nor t he rn  Reg. Res. 
Lab. ,  ARS,  Peor ia ,  I L  61604) .  J.  Food  Sci. 40, 266-70 (1975).  
The addi t ion  of small  amoun t s  of  DL-meth ion ine  enhanced  the  
nu t r i t iona l  value of soy foods  as de te rmined  by pro te in  
efficiency rat ios.  Regu la r  CSM (corn-soy-milk) ,  i n s t a n t  CSM 
(both  unsweetened  and  sweetened) ,  soy beverage  base  and  
fu l l - f a t  soy flour were fo rmu l a t ed  to conta in  up to 106 
mi l l ig rams  DL-meth ion lne  per  g r a m  ni t rogen.  The p roduc t s  
were s tored a t  25, 37 and  49 C for  up to 12 months .  For t i f ied 
fu l l - fa t  soy flour received s l ight ly  lower flavor scores t han  i ts  

unfor t i f ied control  a f t e r  s torage  for  2 mon ths  at  49 C and  
for 6 mon ths  a t  37 C. Fort i f ied soy beverage  base  reeclved 
lower flavor scores than  i ts  unfor t i f ied  control in some tests ,  
bu t  differences were sl ight .  A l though  s l ight  flavor differences 
oeeurred dur ing  s to rage  of fort if ied fo rmula t ions  con ta in ing  
soy protein,  all flavor scores were sa t i s fac to ry .  As  indica ted  
by peroxide values  and  levels of  f ree  f a t t y  acids, f a t  s tabi l i ty  
was unaf fec ted  by the presence of  DL-methionine .  Retent ion 
of DL-metMonine  was also sa t i s f ac to ry  unde r  the tes t  
condit ions.  

PROTEIN QUALITY OF SOY PROTEIN-LIPID FILMS (YUBA) AND 
DERIVED FRACTIONS R.P.  Ba te s  and  L.C. W u  (Food  Sci. Dept . ,  
Univ.  of  Fla. ,  I F A S ,  Gainesvi]le, F L  32611). J.  Food  Sci. 40, 
425-6 (1975).  The protein  qual i ty  of  soy protein-l ipid films 
(yuba )  of  the whey r ema in ing  a f t e r  film fo rma t ion  f rom soy 
milk and of  the insoluble res idue r emain ing  a f t e r  soy milk 
extract ion f rom whole soybeans  was de te rmined  by ra t  f eed ing  
studies.  P E R  values  were as fol lows:  (casein  = 2.50),  whey 
1.67, insoluble res idue 0.98, y u b a  1.26, y u b a  + 1.1% meth ion ine  
1.85, yuba  + 2.2% meth ionine  2.45. The extensive hea t  t reat -  
ment  which the  soy milk receives dur ing  y u b a  fo rmat ion ,  15 
minu tes  to 4 hours  a t  95-100 C, appa ren t ly  does no t  adverse ly  
affect  protein  qual i ty ,  except  possibly in the  case of cyst ine  
and  the  l imi t ing  amino acid methionine .  

QUANTITATIVE DETER3IINATION OF SOYBEAN PROTEIN IN FRESH 
AND COOKED MEAT-SOY BLENDS. ¥.]3. Lee (Bas ic  Res. Dept. ,  
Campbel l  Ins t i t .  for  Food  Res., Camden,  N J  08101),  M.L. 
Greaser ,  D.A. Rickansrud ,  E.C. H a g b e r g  & E J.  Briskey.  
J .  Food  Sci. 40, 380-3 (1975).  P ro t e in  ex t rac ts  f r o m  soy 
isolates,  tex tur ized  soy prote in ,  beef  and  soy-beef  blends  were 
electrophoresed on s tack ing  SDS-acry lamide  gels, followed by 
dens i tometer  scanning .  Soybean  pro te in  exhibi ted  five m a jo r  
bands  and four  of  them were d is t inc t ly  s epa ra t ed  and  easily 
d i s t ingu i shed  f rom mea t  prote in  bands .  A l inear  re la t ionship  
was observed between the a m o u n t  of  soy or mea t  protein  
appl ied on the gel and  the peak area  of a selected index band.  
The p lo t t ing  of  pro te in  concentra t ion  rat io of  soy -bea n /m ea t  
pro te in  aga in s t  the  peak area  rat io  of  soybean prote in  b a n d /  
mea t  pro te in  band  e l imina ted  exper imenta l  var iab i l i ty  and  
p resen ted  a reliable l inear  s t a n d a r d  curve. Us ing  the  estab- 
l ished s t anda rd  curve,  the  soy pro te in  content  in soy-beef  
blends  con ta in ing  var ious  levels of  beef  and  soy isolate or 
tex tur ized  soy pro te in  was q u a n t i t a t e d  wi thin  --+2% of actual  
content .  The s tack ing  method  employed was super ior  to other  
e lectrophoret ic  methods ,  p rov id ing  good resolut ion and  re- 
producibi l i ty  in the  separa t ion  of  mea t  and  soy prote in  
mixtures .  

BREAD BAKING PROPERTIES OF AQUEOUS PROCESSED PEANUT 
PROTEIN CONCENTRATES. M.N. K h a n ,  K.C. Rhee,  L .W.  Rooney 
and  C.M. Cater  (Cereal Qual i ty  Lab  & Food P ro te in  R&D 
Center,  Texas  A&M Univ. ,  College Stat ion,  T X  77843). J .  
Food Sci. 40, 580-3 (1975).  Bread  bak ing  proper t ies  of  three 
exper imenta l  p e a n u t  prote in  concent ra tes  ( P P C )  produced  by 
an  aqueous  ex t rac t ion  process were compared  with a commercia l  
de f a t t ed  peanu t  and  a commercia l  ful l  f a t  soy flour. An  
exper imen ta l  de f a t t ed  peanu t  flour was also included for  com- 
pa ra t ive  purposes .  Pro te in  and  f a t  conten ts  of  P P C  were 56 
and  17%,  respectively.  ]3rabender F a r i n o g r a p h  absorp t ion  in- 
creased with the  addi t ion  of pro te in  source compared  to 100% 
wheat  flour. F a r i n o g r a p h  peak t ime was no t  affected due to 
the addi t ion of  the  pro te in  source. Bread  loaf  volume, c rumb 
color, and  prote in  content  were compared  among  the products .  
Tas te  panel  s tudies  ind ica ted  t ha t  b read  with P P C  had  bet ter  
organolept ic  qual i t ies  t han  t ha t  baked  wi th  the  commercial  
de f a t t ed  peanu t  and  ful l  f a t  soy flours. All th ree  fo rms  of 
P P C  did not  show any s igni f icant  difference in thei r  bread  
bak ing  proper t ies .  

QUALITY CHARACTERISTICS OF SOY-SUBSTITUTED GROUND BEEF~ 
PORK AND TURKEY /~IEAT LOAVES C.W. Wi l l i ams  and  M.E. 
Zabik (Dept.  of  Food  Sci. & H u m a n  Nut r i t ion ,  Mich igan  Sta te  
Univ. ,  E a s t  Lans ing ,  MI  48824).  J. Food  Sci. 40, 502-5 
(1975).  Ground  beef ,  pork (50:50 mix tu re  of  h a m  and pork)  
and  tu rkey  mea t  loaves con ta in ing  0 or 30% soy-subs t i tu t lon  
were eva lua ted  for  sensory  charac ter i s t ics  of  flavor, ju ic iness ,  
mou th fee l  and  overall  acceptabi l i ty .  I n  addi t ion,  cooking 
losses, mois tu re  content ,  to ta l  l ipid and  T B A  values  du r ing  
shor t - t e rm s to rage  a t  5 or --11 C were de termined.  30% soy- 
subs t i tu t ion  did not  adverse ly  affect  the  qual i ty  charac ter i s t ics  
of  the  g round  beef  and  tu rkey  sys tems.  However,  the  soy- 
subs t i tu t ion  did lower the  flavor, ju ic iness  and  overall  accept- 
abi l i ty  scores of  the  pork mea t  loaves. The use of 30% soy- 
subs t i tu t ion  decreased the total  and  drip loss, whereas  it  did 
not  affect  the  volati le losses. A l though  30% soy-subs t l tu ted  
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mea t  sys tems  appea red  to have s l ight ly  lower T B A  values  
du r ing  r e f r i ge r a t ed  and  f rozen storage,  soy does not  appear  
to apprec iab ly  reduce the  a m o u n t  of T B A  react ive compounds  
developing in the  mea t  sys tems.  

FRESHLY COOKED AND COOKED, FROZEN, REHEATED BEEF AND 
BEEF-SOY PATTIES. J .A.  Bowers  and  P .P .  Eng]er  (Dept.  of  
Foods  & Nut . ,  K a n s a s  S ta te  Univ. ,  M a n h a t t a n ,  K S  66506).  
J. Food Sci. 40, 624-5 (1975).  Ground beef  and  beef-soy (15 
and  30% soy)  pa t t i e s  were p repared  and  f rozen  raw or cooked 
and  then,  a f t e r  cooking or r ehea t ing  were eva lua ted  by a t a s t e  
panel .  Pe r cen t ages  of  nmis tu re  and  f a t  and  T B A  values  were 
determined.  A d d i n g  soy decreased cooking losses, and  the  
r ehea t ing  process increased cooking losses. Beef  pa t t i e s  con- 
t a ined  less mois ture  bu t  more e ther  ex t rac t  and  had  h igher  
T B A  values  than  beef-soy blends.  Bee f  pa t t i e s  were less firm 
and the i r  m e a t y  flavor and  a roma  were more  in tense  t han  
those  of  beef-soy pa t t i e s  bu t  the i r  cereal-like flavor and  a roma  
were less intense.  Rehea ted  beef-soy pa t t i e s  had  less stale 
flavor and  a roma  t h a n  rehea ted  beef  pa t t ies .  

FUNCTIONAL PROPERTIES Or ADDED PROTEINS CORRELATED WITH 
PROPERTIES OF MEAT SYSTEI~S. :EFFECT OF SALT ON WATER- 
BII~DING PROPERTIES OF :MODEL MEAT SYSTEMS. A.-M H e r m a n s -  
son (Chemical  Centre,  Div. of  Food  Technol,  Univ.  of  Lund ,  
S-220 07 L u n d  7 Sweden)  and  C. Akesson.  J. Food Sc~. 40, 
608-10 (1975) .  The effects of  solubil i ty,  swell ing,  viscosi ty  and  
gel  s t r e n g t h  p roper t i es  of  added  pro te ins  on mois tu re  loss 
proper t ies  of  raw and hea t - t r ea ted  model  ,nea t  sys tems  wi th  
va ry ing  sal t  content  were s tudied.  P ro t e i n s  added  were soy 
prote in  isolate,  case inate  and  whey pro te in  concentra te .  
Quan t i t a t ive  in te r - re la t ionships  of  func t iona l  p roper t ies  were 
calculated by a genera l  metr ic  hierarchical  c lus ter ing  tech- 
nique, and  correla t ions  between func t iona l  p roper t ies  and  
mois ture  loss proper t ies  by mul t ip le  regress ion  analysis .  I n  
addi t ion,  pene t r a t i on  s tudies  were made.  The addi t ion  of sa l t  
decreased the  mois tu re  loss of  all the  mea t  sys tems  tested.  
The func t iona l  p roper t ies  of  the  added  p ro te in  were, however,  
very di f ferent ly  affected by the  addi t ion  of  salt .  A l t hough  
complex behavior  occurred due to sa l t  addi t ion,  good s ta t i s t ica l  
correlat ions were obta ined  between differences in func t iona l  
proper t ies  and  differences in  mois tu re  loss propert ies .  The 
best  s ta t i s t ica l  solut ions on raw and  hea t - t r ea ted  mea t  sys tems  
had  correla t ion coefficients of  0.82 and  0.98, respectively.  

FUNCTIONAL PEOPERTIES OF ADDED PROTEINS CORRELATED WITH 
PROPERTIES OF MEAT SYSTEMS. :EFFECT OF CONCENTRATION AND 
TEMPERATURE ON WATER-BINDING PROPERTIES OF MODEL MEAT 
SYSTEMS. A.-M. H e r m a n s s o n  (Chemical  Centre ,  Div. of  Food  
Technol. ,  Univ.  of  Lund ,  S-220 07 L u n d  7, Sweden)  and  C. 
Akesson.  J. Food Sci. 40, 595~602 (1975).  The effects  of  some 
func t iona l  p roper t ies  (e.g., solubil i ty,  viscosity,  swell ing and  
gel s t r eng th )  of  added  pro te ins  on mois tu re  loss p roper t i es  
of  model mea t  sys tems  were s tudied.  Besides  mois ture  loss, 
some addi t iona l  s tudies  were made  on pene t r a t i on  depth.  The 
prote in  p repa ra t ions  soy pro te in  isolate,  case inate  and  whey 
pro te in  concent ra te  were added  to pork shoulder  and  beef  
br i ske t  sys tems ,  and  changes  were observed with respect  to 
t empera tu re  and  percen t  exchanged  protein.  Observed changes  
in mois ture  loss proper t ies  were correlated with the  cor- 
responding  changes  in func t iona l  p roper t ies  by cer ta in  
regress ion procedures .  The bes t  s ta t i s t ica l  solution f rom 
changes  on raw mea t  sys tems  had  a correlat ion coefficient 
of  0.99, wi th  solubi l i ty  exp la in ing  79%, swell ing 10% and  
viscosi ty  10% of  the  var iance.  The bes t  s ta t i s t ica l  solut ion 
for  hea t - t r ea ted  sys tems  had  a correlat ion coefficient of  0.98, 
wi th  gel  s t r e n g t h  alone exp la in ing  94% of  the  var iance.  

FUNCTIONAL PROPERTIES OF ADDED PROTEINS CORRELATED WITH 
PROPERTIES OF MEAT SYSTEMS. EFFECT ON TEXTURE O]P A MEAT 
PRODUCT. A.-M H e r m a n s s o n  (Chemical  Centre,  Div. of  Food  
Technol.,  Univ .  of  Lund,  S-220 07 Sund  7, Sweden) .  J. Food 
Sc/. 40, 611-4 (1975).  Tex ture  changes  observed when 4% 
pro te ins  were added  to a commercia l  mea tba l l  recipe were 
corre la ted wi th  changes  in the  func t iona l  p roper t ies  of  the  
added  proteins .  P ro te ins  added  were un t r ea t ed  soy pro te in  
isolate,  case ina te  and  whey pro te in  concentra te ,  p rehea t - t r ea t ed  
soy pro te in  isola te  and  whey  pro te in  concentra te .  Good 
s ta t i s t ica l  correla t ions  were found  between tex ture  changes  o f  
meatba l l s  and  mois tu re  loss changes  of  model  mea t  sys tems.  
W h e n  regress ion equat ions  calcula ted f rom mois tu re  loss s tudies  
were used on the  t ex tu re  changes  of  mea tba l l s ,  correla t ion 
coefficients as h igh  as 0.88 were obtained.  Of  the func t iona l  
proper t ies ,  swell ing and  gel s t r eng th  were shown to be of  
g rea t  impor t ance  for  the  t ex tu re  changes  of meatba l l s .  

FOOD USE OF SOYBEAN 78 AND 118 PROTEINS HEAT DENATURA- 

TION OF SOYBEAN PROTEINS AT HIGH TEMPERATURE. I~. Saio, 
M. Te ra sh ima  and  T. W a t a n a b e  (Na t iona l  Food  Res. Ins t i tu te ,  
Tokyo,  J a p a n  & F u j i  Oit Co., Ltd. ,  Osaka,  J a p a n ) .  J. Food 
Sci. 40, 537-40 (1975).  Qual i ta t ive  changes  in 7S and  11S 
prote ins  du r ing  hea t  t r e a t m e n t  at  100-170 C were s t u d i e d  
P ro t e in  pas te  of  25% concent ra t ion  was autoclaved and  the 
r e su l t an t  hea t - induced  gel was submi t t ed  to m e a s u r e m e n t  of  
i ts solubil i ty,  u l t r a - cen t r i fuga l  charac te r i s t ics  and disc poly- 
acry lamide  gel e lectrophoresis  a f t e r  d issolving with sodium 
dodecyl su l fa te  and  2-mercaptoethanol .  The resul ts  showed:  
(1)  hea t ing  over 100 C resul ted in the  fo rma t ion  of  an  
insoluble gel ;  (2) du r ing  hea t i ng  up to 140 C the gel g radua l ly  
became soluble bu t  the  g ross - s t ruc tu re  of  subun i t s  r emained  
unchanged ,  11S-gel be ing  more  soluble t h a n  7S-gel even a t  
lower t e m p e r a t u r e ;  and  (3) du r ing  hea t i ng  a t  above 150 C, 
the  gel became h igh ly  soluble, showing degrada t ion  of the 
g ross -s t ruc ture  of  subunl t s .  
FOOD USE OF SOYBEAN 78 AND 118 PROTEINS. Ct:IANGES IN 
BASIC GROUPS OF SOYBEAN PROTEINS BY HIGH TEMPERATURE 
HEATING. K.  Saio, M. Te ra sh ima  and  T. W a t a n a b e  (Na t iona l  
Food  Res. I n s t i t u t e ,  Tokyo, J a p a n  & F u j i  Oil Co., Ltd. ,  Osaka,  
J a p a n ) .  J. Food Sci. 40, 541-4 (1975).  P ro t e in  pas te  of  
25% concent ra t ion  front  cold insoluble f r ac t ion  ( C I F )  or 
crude 7S was autoclaved at  100-170C to p repare  hea t - induced 
gel. A f t e r  solubi l izat ion of gel, quan t i t a t ive  changes  in Amido 
Black 10B bound  to protein,  basic  amino acids  and  amide 
groups  du r ing  hea t ing ,  were inves t iga ted .  I n  these  experi- 
menta l  condit ions,  no s ignif icant  change  in bas ic  amino acids  
were recognized bu t  decreases of  amide  groups  and  the a m o u n t  
of  Amido  Black 10B bound  were s ignif icant  as t empera tu re  
of  hea t i ng  increased.  The decrease began  f rom 105C in CIF-  
gel and  f rom 140C in crude 7S-geI. F r o m  the  resul ts  on Amido 
Black 10B bound  to prote in  and  on SDS-disc po lyacry lamide  
gel electrophoresis ,  the  g ross - s t ruc tu re  of  subun i t s  derived f rom 
gel  were degraded  into lower molecular  subs t ances  by hea t ing  
a t  above 150C. 

ULTRASONIC' EXTRACTION OF PROTEINS FROM AUTOCLAVED SOY- 
BEAN FLAKES. L.C. W a n g  ( U S D A  Nor the rn  Reg.  Res. L a b ,  
ARS,  Peor ia ,  I L  6]604) .  J. Food Sci. 40, 549-51 ( ]975) .  
A m o u n t s  of  p ro te ins  ex t rac ted  f rom soybean  flakes by apply-  
i ng  u l t rasonic  waves and  by convent ional  s t i r r ing  were com- 
pared.  Respect ive yields of  the  to ta l  p ro te ins  f rom unauto-  
claved and  autoclaved flakes were 60% and  16% by conven- 
t ional  s t i r r ing  and  88c/v and  58% by sonicat ion in a single 
1 :10  meal - to-water  extract ion.  Front  autoclaved flakes sonica- 
t ion in a single ext rac t ion  dispersed up to 78% total  p ro te ins  
in water  wi th  1 :40 meal- to-water  ratio. Sonicat ion recovered 
a por t ion  of p ro te ins  f r om autoclaved flakes ordinar i ly  un- 
a t t a inab le  by convent ional  s t i r r ing  extract ion.  P ro te ins  ob- 
t a ined  by e i ther  me thod  revealed no dif ferences  in thei r  
u l t r acen t r i fuge  pa t t e rns .  

TEXTURIZING PROCESS FOR SINGLE CELL PROTEIN CONTAINING 
PROTEIN MIXTURES. S.R. T a n n e n b a m n  ( S t a n d a r d  Oil Co.).  
U.S. 3,925,562. A process  for  i m p a r t i n g  t ex tu re  to a mix tu re  
of  microbia l  cells and  vegetable  p ro te in  comprises  the  s teps  
of :  (a)  hea t ing  an aqueous  paste ,  con ta in ing  10 -50% water ,  
of  microbial  cell ma te r i a l  and vegetable  pro te in  to 150-400 F 
for 10-300 seconds;  (b)  s imul taneous ly  app ly ing  to the  pas te  
a shea r ing  force cor responding  to a shear  ra te  of  10-60 rpm 
and  a torque of  200-2000 m e t e r - g r a m s ;  (c) ex t rud ing  the 
hea ted  and  sheared cell pas te  t h rough  a die; and  (d)  exposing 
the shaped  ex t ruda te  to an  oxygen-con ta in ing  gas  s t r eam to 
produce a p roduc t  which is  chewy, crunchy,  cr ispy,  and  res is ts  
d ispers ion in water .  

METHOD OF IMPARTING COLOR TO TEXTURIZED VEGETABLE PRO- 
TmN. H. Hers te l  and  G.A.M. van  den Ouweland (Lever  Bros.  
Co.).  U.S. 3,925,561. A process  for  i m p a r t i n g  a brown color, 
which will no t  be leached out  wi th  wate r  and  is no t  associa ted  
wi th  any  not ieable  odor or tas te ,  to an  ex t ruded ,  t ex tur ized  
vegetable  pro te in  p roduc t  comprises  incorpor t a t ing  in the  
mix tu re  f ed  to the  ex t rude r  a C5 s u g a r  or a phospha t e  ester  
of  a Cs suga r  in a quan t i t y  a m o u n t i n g  to less t h a n  10% 
of  the  protein.  Tempe ra tu r e s  in the  ex t ruder  r ange  between 
120 and  170 C. 

PROCESS FOR FORTIFYING FOOD AND FEED PRODUCTS WITH AlbINO 
ACIDS. G.V. Rao and  0 .B.  Gerr ish,  dr. (Far-Mar-Co. ,  Inc . ) .  
U.S. 3,925,568. A process for  f o r t i f y i n g  vegetable  pro te in  food 
produc t s  with amino  acids  comprises  the  s teps  of  t emp e r in g  
the  p roduc t s  in an  aqueous  solvent  hav ing  a p H  of 8-14 for  
a t ime sufficient to achieve the  desired for t i f ica t ion and  d ry ing  
the  t empered  product .  The solvent  conta ins  an  alkal ine ca ta lys t  
and  0 .05-20%,  based  on the  we igh t  of  the  un t empe red  product ,  
of  the  f o r t i f y i n g  amino acid. 
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ABSTRACTS: EDIBLE PROTEINS 

WET PROCESS FOR MAKING BLANDER HIGH PROTEIN SOYBEAN 
PRODUCTS. ]~ D. D a f t a r y  (Archer  Daniels  Mid land  Co.). U.S. 
3,9.°,5,569. The process comprises  soaking a ful l  f a t  soybean 
ma te r i a l  in a l iquid mix tu re  at  0-70 C for  a t ime sufficient 
for  the  l iquid to pene t ra t e  all of  the  soybean  mater ia l ,  
s epa r a t i ng  the  soaking liquid, and  recovering the soybean  
mater ia l .  The l iquid mix tu re  is an  aqueous  solution of an 
a l iphat ie  alcohol con ta in ing  1 -4  carbon a toms  in a volume 
rat io of  more  than  2:1,  a lcohol :water .  The  r e su l t an t  product  
has  b land  flavor, h igh  pro te in  con ten t  wi th  h igh  pro te in  
d ispers ib i l i ty  index,  h igh  f a t  content ,  and  low flatulence.  

METHODS OF PRODUCING PROTEIN MATERIALS. K.  I Iash izume 
and T. W a t a n a b l e  (Director  of  Na t iona l  Food  Research  Ins t . ,  
J a p a n ) .  U.8. 3,922,359. A method  of p roduc ing  solid p ro te in  
ma te r i a l  with  a spongy  tex ture  comprises  add ing  an edible 
d iva lent  sal t  to a solution of soybean  pro te in  in such an a m o u n t  
t ha t  the solut ion becomes tu rb id  white wi th  protein,  bu t  pa r t  
still  r emains  dissolved. The solut ion is f rozen,  held for  1-2 
days ,  thawed,  and  then the r e su l t an t  solid pro te in  ma te r i a l  
is recovered. 

PRODUCTION OF HIGH PROTEIN LOW CALORIE DAIRY SPREAD. 
O.B.S. S t r i nn ing  and  K.-E.  Thure l l  (Mjolkcent ra len ,  Ekonomisk  
F o r e n i n g ) .  U.S. 3,922,376. The method  comprises  the  s teps  
of (a)  emul s i fy ing  a t  38-50 C an aqueous  phase  into a f a t  
phase ,  (b)  flash pas t eu r i z ing  the  emulsion,  (c) cooling the  
emuls ion while working i t  as  i t  solidifies, and  (d)  f u r t h e r  
cooling the solid emuls ion to s to rage  t empera tu re .  The 
aqueous  phase  is a prote in  concent ra te  obta ined  f rom but te r -  
milk soured bacter iological ly  and  obta ined  in the  m a n u f a c t u r e  
of bu t t e r  or but teroi l .  I t  is buf fe red  with c i t ra te  and  phos- 
pha te  to p H  6-7 and  di luted wi th  water  to 1 1 - 1 8 %  protein.  
The  f a t  phase  is bu t t e r  oil or a mix tu re  of  bu t t e r  oil wi th  
vegetable  oil. The aqueous  phase  cons t i tu tes  2 0 - 6 5 %  of the  
emulsion.  

PROTEIN RECOVERY PROCESS FROM DEFATTED SOYBEANS. S.J.  
Circle, R.R. Ferg le ,  L R. W a t k i n s ,  and  D.E. Hooten  (Anderson ,  
Clayton & Co.). U.S. 3,926,940. I n  the  process for  recover ing 
solubilized soybean  prote in  by acid prec ip i ta t ion  in which a 
water-miscible  organic  solvent  is added  to remove undes i rab le  
flavor and  color cons t i tuen t s  there  is c la imed an improvement  
provid ing  a series of  zones in which the  so lvent - t rea ted  curd 
is i n t ima te ly  mixed  with wate r  a f t e r  which the  l iquid and  
curd are  passed  th rough  a separa tor .  The  zones are  sufficient 
to reduce the a m o u n t  of  solvent  in the  curd  to less than  10% 
of the  l iquid por t ion  wi thout  apprec iably  d e n a t u r i n g  the  pro- 
tein of  the  curd. 

• Detergents 
DETERGENT ADDITIVE COMPOSITION. A.E B. W i n s t o n  (Church  & 
Dwigh t  Co.).  U.S. 3,925,22~. The composi t ion consis ts  of  (1)  
0 .1 -60% of a wa te r  insoluble  s u r f a c t a n t  sys tem hav i ng  an 
H L B  between 2 and  11; (2)  40-99 .9% of bui lder  salts ,  fillers, 
and  buf fe r ;  (3)  0 - 3 5 %  of  b leaching  agen t s  and  their  s tabi l izers  
and  ac t iva to r s ;  and  (4) 0 - 5 %  of  enzymes,  corrosion inhibi tors ,  
an t i - redepos i t ing  agents ,  optical  b r igh teners ,  f o a m  stabi l izers ,  
and  foam inhibi tors .  The s u r f a c t a n t  sys tem comprises  (a )  a 
water  insoluble  componen t  hav ing  a ]ipophilic moiety  wi th  
8-24 carbon a toms  and  a polar  moie ty  and  (b)  a wa te r  
insoluble mix tu re  of  component  (a)  with a water  soluble 
su r f ac t an t .  

PROCESS FOR IMPROVING GRANULATED DETERGENTS. K.  Takenou-  
chi, N. Ohno, and  F.  Hondo  (Lion F a t  & Oil Co.).  U.S. 
3,925,226. The process comprises  add ing  a lower alcohol or 
l iquid p e r f u m e  to an  o rd inary  hollow g r a n u l a r  de te rgen t  
produced by  sp r ay  d ry ing  when the  t empe ra t u r e  of  the  deter- 
gen t  is lower t han  the boi l ing po in t  of  the  alcohol or p e r f u m e  
while t umb l ing  the  de te rgen t  gra ins .  Then  there  is added  a 
powder  of  a water  insoluble meta l  soap when the sur face  
of the  g ra ins  has  been given sufficient adhesive power by the  
addi t ion  of  the  alcohol or pe r fume .  

NOVEL LAUNDERING COMPOSITIONS. G.G. Corey and  B. Wein-  
s te in  (Amer i can  Home  P roduc t s  Corp.) .  U.S. 3,925,227. A 
l iquid de te rgen t  comprises  the  fol lowing : t r i e thano lamine  
l inear  dodecyl benzene su l fona te ,  0 . 1 - 5 0 % ;  sodium lauryl  
e ther  su l fa te ,  0 . 1 - 2 0 % ;  d imethyl  cocoamine oxide, 0 . 1 - 2 % ;  
ampho te r i c  coconut  acid derivat ive,  0 . 1 - 4 % ;  coconut  f a t t y  
acid d ie thano lamine  condensate ,  0 1 - 2 % ;  2,4,4'-trichloro-2'- 
hydroxyd ipheny l  ether,  0 . 1 - 1 % ;  ethanol ,  0 . 1 -10%;  and  wate r  
to make  100%. The 2 ,4 ,4 ' - t r ichloro-2 ' -hydroxydiphenyl  e ther  is 
p remixed  and  soIubilized wi th  sodium laury l  e ther  sul fa te .  
The p i i  of  the  sys tem is 7-8. 

NONCAKING LAUNDRY SOUR. F .X .  Koepfle  and  II .E.  Grote 
(P roc te r  & Gamble) .  U.S. 3,925,230. The composi t ion con- 
s is ts  of  sodium silieofluoride, sod ium bifluoride, and  anhydrous  
calc ium sulfa te .  The rat io of  sod ium silicofluoride to sodium 
bifluoride is 3:1. Calcium su l fa te  is p resen t  in an amoun t  
equal  to 0 .3 -1% of the  total  f luoride sal t  content .  

DETERGENT COMPOSITION HAVING ENHANCED PARTICULATE SOIL 
REMOVAL PERFORMANCE. R.G. L a u g h l i n  and  R.L. S tewar t  
(Proc te r  & Gamble) .  U.S. 3,925,262. The de te rgen t  comprises  
1 -99% of a qua t e rna ry  a m m o n i u m  sal t  hav ing  specific sub- 
s t i t uen t  g roups  and  9 9 - 1 %  of  a bui lder  selected f ro m  the 
group cons is t ing  of alkali  metal ,  ammonium,  and  a lkanolam- 
mon ium polyphosphates ,  carbonates ,  b icarbonates ,  silicates, 
a luminosi l ica tes ,  borates ,  and  su l fa tes .  

SULEOSUCCINATE DERIVATIVES AS DETERGENT BUILDERS. V. 
L a m b e r t i  (Lever  Bros.  Co.). U.S. 3,925,375. The bui lder  is 
an  a-subst i tu ted-f l -sul fosuecinic  acid hav ing  the  f o r m u l a :  

R - O - C H  CH-SO3II  
i I 

COOII COOII 

and  the  alkali  metal ,  ammon ium,  or subs t i t u t ed  a m m o n i u m  
sal ts  of  the acid. R is an  alkyl  group con ta in ing  1-30 carbon 
a toms.  

METHOD OF WASHING TEXTILE MATERIALS WITH SURFACE ACTIVE 
AGENT AND CATALYST-CONTAINING MICELLES..~.W. Wil la rd ,  Sr. 
(Caw I n d u s t r i e s ) .  U.S. 8,928,456. The ca ta lys t  is p repared  
by reac t ing  alkali  meta l  sil icate with dissolved calcium and 
m a g n e s i u m  ions to produce an aqueous  colloidal suspens ion  of  
par t ic les  of  the  react ion product .  Then  a mice] le- forming 
s u r f a c t a n t  is mixed  with the aqueous  med ium to fo rm the 
ca ta lys t  mieelles. 

LIQUID CLEANSING AGENT CONCENTRATES. I I - J .  Klc iner ,  O. 
Rol ler ,  K.-H.  Schneider ,  and  G. Schneider  ( i i oechs t  Ag . ) .  
U.S. 3,923,678. Liquid  aqueous  c leans ing agen t  concent ra tes  
based  on nonionic  su r f ace  active compounds  conta in  compounds  
of the  genera l  f o rmu la  

O 
II 

R1 P O Y  . 
I 

R~ 

R1 is a s t r a i gh t  chain  or b ranched  alkyl  or alkeny] radical  
hav ing  4-16 carbon atoms.  R2 is a lkyl  hav ing  1-4  carbon 
a toms,  and  ¥ is hydrogen  or sod ium or po t a s s ium ion. The 
content  of  compounds  of  th is  genera] fo rmula  is 1 - 5 % .  

SALTS OF TETRAHYDROFURAN POLYCARBOXYLIC ACIDS AS DETER- 
GENT BUILDERS AND COMPLEXING AGENTS. J .N.  Rapko (Mon- 
santo  Co.).  U.S. 3,923,679. A de te rgen t  fo rmula t ion  com- 
pr ises  0 .5 -05% of a water  soluble s u r f a c t a n t  and  1 -9 5 %  
of an  alkali  meta l ,  ammon ium,  or a]kanol a m m o n i u m  sal t  of  
the claimed compound.  

PHOSPHATE-FREE CARBOXYLATE-SULFATE DETERGENTS. M. 
Danzik  and  R. House  (Chevron Research  C o . )  U.S. 3,923,856. 
There  is c laimed a sur face  active compound  of the  fo rm u la  

O 
3~ 

( R l m C H )  ~ - -CH ( i f )  ~ - - C - - O M  
I 

(R1RsCII) ~---CH (1=[) ~ - -C- - -O- -CI - Iz - -CHr- - -O- -SOsM . 
II 
O 

R1 and Rs are l inear  alkyl  g roups  of  3-19 carbon a toms,  u, 
v, x, and  y are  0 or 1. M is H or an  alkal i  meta l ,  alkaline 
ea r t h  meta l ,  or a m m o n i u m  cation. The sum of the  carbon 
a toms  in  R~ and  R~ is 13-21. The sums  ~ + v, x + y, and  
u + x all equal  1. 

SULFOSUCCINATE DERIVATIVES AS DETERGENT BUILDERS, V. 
Lamberti (Lever Bros. Co.). U.S. 3,922~72. The builder is an 
a-alkoxypolyethyleneoxy-fl-ammonium acid having the general 
f o r m u l a :  R'O(CH~CH_oO),CH~CH20CII C H - - S O s H  . R '  is 

I I 
CO01I COOH 

an  alkyl  g roup  con ta in ing  1-24  carbon a toms  and n is zero 
or an  in teger  f r om 1 to 15. Var ious  alkali  meta l ,  ammonium,  
and  subs t i t u t ed  a m m o n i u m  sal ts  are also claimed. 

SULFOSUCCINATE DERIVATIVES AS DETERGENT BUILDERS. V. 
L a m b e r t i  (Lever  Bros.  Co.).  U.8. 3,922,271. The bui lder  is 
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an a-hydroxyalkoxy-~-sul fosuecin ie  acid hav ing  the  genera l  
f o r m u l a :  t tOCHT(CH.~) ,O--CH C H- -S O~H . n is an  in teger  

I I 
COOH COOH 

f rom 1 to 7. Var ious  alkali  meta l ,  ammon i um,  and  sub- 
s t i tu ted  a m m o n i u m  sal ts  are also claimed. 

SUPERFATTED SOAP. B.R. Smi th  and  K.  Toml inson  (Colgate-  
Palmol ive  C o ) .  U.S. 3,926,829. The process  of  p roduc ing  
soap charac ter ized  by a h igher  rat io of  s a t u r a t e d  f a t t y  acids 
to u n s a t u r a t e d  f a t t y  acids  in a nea t  soap phase  t h a n  in a 
n igre  phase  comprises  add ing  to an  alkali  meta l  soap con- 
s i s t ing  of  sod ium soap alone or con ta in ing  up  to 15% 
po ta s s ium soap j u s t  pr ior  to the f i t t ing s tage  a sufficient 
quan t i t y  of  hydrochlor ic  acid to produce a f ree  f a t t y  acid 
content  of  4 - 1 5 %  and to f o rm  a sal t  by neu t ra l i z ing  any  
r ema in ing  sod ium hydrox ide ;  s epa ra t i ng  the  acidified soap 
into nea t  soap and  n ig re ;  and  working  up  the  nea t  soap 
into bars.  The soap is obta ined  by s apon i fy i ng  a mix tu re  of  
4 0 - 9 0 %  tal low and  1 0 - 1 6 %  coconut  oil with sodium hydroxide  
and  p rec ip i t a t ing  with sal t .  

DETERGENT COMPOSITION HAVING POLYMER BONDED INDICATOR. 
S.H. Hoya ,  M. N a k a m u r a ,  K.  N a k a j i m a ,  and  Y. Seino 
(Dain ich iswika  Color & Chemicals  Mfg .  Co.).  U.S. 3,926,330. 
The composi t ion  consis ts  of  a syn the t i c  organic  de te rgen t  and  
0 .1 -50% of  a p H  indicat ive  polymer  cons is t ing  of  a p i t  
ind ica tor  bonded to a polymer.  

DETERGENT COMPOSITIONS CONTAINING AMINE OXIDES. J . F .  
Gerecht  (Colgate-Palmol ive  Co.).  U.S. 3,926,861. The com- 
posi t ion consis ts  of  a water  soluble organic  de te rgen t  and  a 
morphoIine oxide in ra t ios  r a n g i n g  f rom 1:100 to 100:1.  

PHOSPHATE-FREE CARBOXYLATE-SULFATE DETERGENTS. M.  Danzik  
and  R. House  (Chevron Research  Co.).  U.S. 3,927,06I. There  
is c la imed a su r face  active compound  of  the  f o r m u l a  

O 
II (R~I~,CH)~--~H(H)~--C--0M 

! 
(R~CH) ~--CH (I-I),--C--0-- (~,0) ~--S0.~M. 

R~ and R~ are  l inear  alky] or a]kenyl  g roups  of  3-19 carbon 
a toms ;  1% is alkylene of 2-4  carbon a toms ;  u, v, x, and  y 
are 0 or 1; z is an  in teger  1 to 4;  M is  H Or an alkali  meta l ,  
a lkal ine ea r th  meta l ,  or a m m o n i u m  cat ion;  the  sum of the  
carbon a toms in R1 and  R:  is 13-21;  the  sum of the  un- 
s a t u r a t e d  si tes in IR1 and  R2 is 1; and  the  sums u + v, 
x + y, and  u + x are  all equal  to 1. 

ESTERS OF DICARBOXYLIC ACIDS AND POLYHYDROXY TERTIARY 
AMINES AS DETERGENT SO]~TENER COMPOUNDS. B. Sundby (Col- 
ga te -Pa lmol ive  Co.).  U.S. 3,927,073. A compound  has  in the  
free acid fo rm  a f o r m u l a  selected f rom the g roup  cons is t ing  of 
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ABSTRACTS: EDIBLE PROTEINS 

I 
R1--C H - - C H , ~ - N - - R . ~ - - 0 - - C - - R 4 - - C - - O H  

l H II 
OH O O 

and 
O O 
II II 

R s - - C - - R ~ - - C - - O H  

R1- -CH--CH~--N- -R:~- -O- -C- -R~- -C- -OH 
I II II 

OH 0 O 

and mixtures of these two. R1 is C8-C2~ alky]; R~ is C~-C, 
alkyl or C~C+ alkylol; R:+ and Rs are alkylene of C~-C+; and 
R4 represents the residue of a dicarboxylic acid selected from 
the group consisting of maleic, succinie, glutarie, tatarie, malic, 
adipic, diphenic, and naphthalic acids. 
OLIGO~ERIC POLYACRYLATES AS BUILDERS IN DETERGENT CO~/~- 
POSITIONS. V. Lamberti  and C.R. Wills (Lever Bros. Co.). 
U.S. 3,922,230. The composition comprises a water soluble 
detergent and a builder salt which is an oligomeric poly- 
acrylate having a molecular weight of 500-10,000 represented 
by the formula 

R3 
I 

R~ CH--C  R~ . 

I 
MOOC " 

n is a whole number integer. R1 and R~ are moieties which 
do not impair biodegradability of the molecule and are selected 
from the group consisting of sulfur-containing and hydroxy- 
containing moieties. R3 is hydrogen or alkyl containing 1-6 
carbon atoms, and M is alkali metal, ammonium, or subst i tuted 
amnmnium cations. The ratio of builder to detergent ranges 
from 1:20 to 20:1. 

CARBONATE BUILT DETERGENTS. B.-D. Cheng (Colgate-Palmolive 
Co.). U.S. 3,925,223. The composition consists of 6-25% of a 
detergent system, 15-50% of an alkali metal sulfate or alkali 
metal silicate filler, 35-60% of an alkali metal carbonate, and 
2-10% of an amino tri(lower alkylidene)phosphonic acid 
builder. The detergent system consists of a mixed nonionic, 
synthetic anionic surfactant ,  soap system, wherein the nonionie 
is an alkanol-po]y (lower a]kanoxy) formed by reaction of 
one mole of the alkanol with 5-25 moles of the lower alkylene 
oxide. The anionic is a linear alkyl benzene sulfonate, and 
the soap is a sodium soap. The ratio of anionic:nonionic: 
soap is 7-3:1:0 .5-2.  

COATED ~;L]~ACI4 ACTIVA'I~0R. K. ]:[achmann, H. Saran, and G, 
Sperling (Henkel & Cie). U.S. 3,925,234. A stabilized bleach- 
ing assis tant  suitab]e for use in pulverulent washing and 
bleaching compositions comprises drop-shaped to globular- 
shaped particules at least 70% of which have an average 
diameter of 0.1-1 mm. The composition consists of 10-70% 
of an activator for active oxygen derived from compounds 
yielding H,.O.~ in aqueous solution. The activator is selected 
from the group consisting of N-acy] compounds, O-acyl com- 
pounds, carbonic acid esters, and pyrocarbonie acid esters. 
Surrounding the activator is 30-90% of a mixture of (a) 
2-10 parts  of acids having 12-24 carbon atoms selected from 
the group consisting of saturated fa t ty  acids, saturated hy- 
droxy fa t ty  acids, and mixtures of these; and (b) I par t  of 
alcohols selected from the group consisting of saturated 
aliphatic monohydric alcohols having 10-20 carbon atoms and 
their ethoxylated and propyloxyl~ted products. The alkoxylated 
products are water-lnsoluble and have 1-5 alkoxy units. 
METHOD 0P MAKING DETERGENT COMPOSITIONS, J.K. Mangeli 
(Colgate-Palmolive Co.). U.S. 3,926,327. The process for 
making a particulate detergent comprises mixing the follow- 
ing components into a paste capable of retaining small oxygen 
bubbles without substantial  coalescence: 15-40% water, 2-65% 
organic detergent,  less thau 20% hydrotrope, 9-26°/o aqueous 
inorganic silicate solution, 2-20% inorganic salt filler, 10-75% 
of a hydratable salt selected from the group consisting of 
Form I I  pentasodium trlpolyphosphate and Form I penta- 
sodium tripolyphosphate, and 0.25-1% of an oxygen-liberating 
percompound. The oxygen from the percompound is liberated 
into the paste in an amount sufficient to bleach the paste and 
expand the volume twofold. The expanded paste is allowed 
to set  to a friable mass which is then granulated. The claimed 
improvement comprises adding the hydratable salt prior to 
the addit ion of the filler whereby the salt is more effectively 
hydrated,  which results in more uniform particles with less 
fines and a density of less than 0.32 g/ce. • 
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