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• F a t s  and  O i l s  
THE IDENTIFICATION OF VOLATILE PRODUCTS RESULTING FRO~ THE 
AUTOXIDATION OF OLEIC ACID BY THIN-LAYER AND PAPER CHRO- 
MATOGRAPHY. M. Loury ,  G. Leeha r t i e r  and  M. F o r n e y  (Lab.  
J .  Riper t ,  Ins t .  of  F a t s  and  Oils, Pa r i s ,  Yr.) .  Rev. Franc. 
Corps Gras 12, 253 ( ]965) .  Th in- layer  and  paper  chromatog-  
r aphy  were used to i den t i f y  the  volat i le  p roduc t s  f o rmed  dur-  
ing  the  degrada t ion  of  oleic acid by  autoxidat ion .  The ent i re  
homologous  series of  no rma l  a l iphat ic  a ldehydes  f rom C-1 to 
C-12 was charac ter ized  us ing  th in- layer  ch roma tography .  P a p e r  
c h r o m a t o g r a p h y  was used  to detect  the  lower molecular  weight  
a l ipha t ic  acids, pa r t i cu la r ly  formic  acid. The au thors  pe r fec ted  
the  two techniques  as a means  of  conf i rming thei r  theories  
concern ing  the  m e c h a n i s m  of the  deg rada t ion  of  oleic acid 
du r ing  autoxidat ion .  

THEORY OF LIQUID FILTRATION. F.  Heitz .  Rev. Franc. Corps 
Gras 12, 233 (1965).  A discuss ion of  the  appl ica t ions  of  the- 
oret ical  f i l t rat ion to commercia l  practice.  Commercia l  f i l t rat ion 
is a cmnpromise  be tween qual i ty ,  speed of  opera t ion  and  cost. 

STUDY OF STEROLS BY GAS-LIQUID CHROMATOGRAPHY. APPLICA- 
TION TO THE CONTROL OF THE PURITY OF VEGETABLE OILS. A. 
Kar losk ind ,  F .  A u d i a u  and  J .  P .  Wolff .  Ecv. Franc. Corps 
Gras 12, 399 (1965) .  The con t ami na t i on  or adu l t e ra t ion  of  
a vegetable  oil can  be learned  by  de te rmin ing  the  type  and  
rat io  of  the sterols  p re sen t  in the  oil. The  sterols are i sola ted 
f rom the unsaponif iables  by th in- layer  c h r o m a t o g r a p h y  and  then  
sepa ra t ed  us ing  gas- l iquid  ch roma tog raphy .  The var ious  veg- 
etable oils have d i f fe rent  amoun t s  of  campesterol ,  s t i gmas te ro l  
and  sitosterol.  F o r  each of the  common vegetable  oils the  
au tho r  ca lcula ted  an  R value. This  R value is the  rat io  of  
s i tos terol  to campestero]  p lus  s t igmas te ro l .  The R value  for  
olive, cotton, soya and  g rape  seed oil is different ,  b u t  the  value  
for  corn, p e a n u t  and  soya  is the  same. 

INFLUENCE OF VARIED 1VfANUFACTURING CONDITIONS ON THE CON- 
SISTENCY OF MARGARINES. E. Sanlbue and  M. N a u d e t  ( I T E R G ,  
F a c u l t y  of  Science, Marsei l les ,  Yr.) .  Roy. Franc. Corps Gras 
12, 241 (1965).  A bench  scale a p p a r a t u s  which allows the 
p r epa ra t i on  of  m a r g a r i n e  on a smal l  scale and  under  control led 
condi t ions  is described.  The au tho r s  p re sen t  an  extensive  de- 
scr ip t ion  of  the  condi t ions  of i ts  use  and  a correla t ion be tween 
the m a r g a r i n e  p repa red  u s i ng  the  smal l  scale a p p a r a t u s  and  
commercia l ly  p repa red  marga r i ne .  W i t h  the  bench  scale ap- 
p a r a t u s  the  au thors  have been able to inves t iga te  the  influence 
of  work ing  condi t ions  du r ing  emulsi f icat ion and  condi t ioned 
cooling upon  the cons is tency of ma rga r i ne s .  

UTILIZATION OF FATS OBTAINED BY THE OXIDATION OF HIGHER ttY- 
DROCARBONS. I. WATER EVAPORATION REDUCING AGENTS. C. M a t a s a  
(Chief  of  Res. Ser., Craiova, R u m a n i a ) .  Rev. Franc. Corps 
Gras 12, 451 (1965) .  The au t ho r  descr ibes  a new class of  
p roduc t s  ob ta ined  by  oxidizing h ighe r  hydrocarbons ,  especial ly 
paraffin.  The oxidat ion  of  h igher  hydroca rbons  to f a t t y  acids  
has  been commercial ized in some countr ies .  The new ampho-  
lyric agen t s  allow an  appreciable  decrease in the  evapora t ion  
rate  and  also show a h ighe r  res is tance  to mic roorgan i sms .  The i r  
low cost pe rmi t s  the i r  use  on a la rge  scale. 

I I .  ANTIFOAMING AGENTS. Ibid., 511. Oxida t ion  p roduc t s  of  
h ighe r  hydroca rbons  and  the i r  der iva t ives  wi th  a la rge  num-  
ber  o f  carbon a toms,  whose genera l  s t ruc tu re  shows b r anched  
cha ins  and  d i f ferent  mono-or  po]y- func t iona l  g roups  have  a 
s t r o n g  a n t i f o a m i n g  action. Because  of the i r  accessibi l i ty  and  
the ir  l ow  cost, these  a n t i f o a m i n g  agen t s  are  a l ready  used  by  
t w e n t y  R u m a n i a n  companies .  

ON THE DETERMINATION OF SMALL A~IOUNTS OF PARTIAL GLYC- 
ERIDES IN OILS AND FATS. M. Naude t ,  J .  Pase ro  and  S. B ias in i  
( I .T.E.R.G. ,  Marsei]le,  Yr . ) .  Rev. Franc. Corps Gras 12, 525 
(1965) .  A n  ana ly t ica l  me t hod  al lowing de te rmina t ion  o f  smal l  
a m o u n t s  of  pa r t i a l  g lycer ides  in oils and  f a t s  has  been devel- 
oped. I t  involves successively the  e l imina t ion  of  f ree  f a t t y  
acids by  absorp t ion  on ion exchange  res in  and  concent ra t ion  
of the  pa r t i a l  g lycer ides  by  silicic acid ch roma tography .  This  
f r ac t ion  is then  ana lyzed  by th in  layer  c h r o m a t o g r a p h y  fol- 
lowed by  a dens i tometr ic  eva lua t ion  a f t e r  charr ing .  E xample s  
of  appl ica t ion  o f  the  me thod  to syn the t ic  blends  and  to pea- 
n u t  oils  are  given.  

CONTRIBUTION TO THE STUDY OF THE ORIGIN OF THE FATTY ACIDS 
OF BUTTER. S. Kuzdzal-Savoie .  Rev. Franc. Corps Gras 12, 461 
(1965).  The origin of  a n u m b e r  of  f a t t y  ac ids  p resen t  in but-  
ter  is no t  ye t  qui te  e lucidated.  They  comprise  con juga t ed  
dienoic acids, b r anched  cha in  acids and  some minor  monoenic  
acids. The  a m o u n t  of  con juga t ed  dienoic acid in bu t t e r  var ies  
in corre la t ion  wi th  the  iodine value of bu t te r .  A quant i t a t ive  
re la t ionship  has  been f o u n d  between the a m o u n t  of  con juga t ed  
dienoic acid of  bu t t e r  and  the  a m o u n t  of  l inolenic acid p resen t  
in the  f eed  of da i ry  cows. B ranched  acids  represen t  abou t  2 %  
of to ta l  acids of  bu t te r ,  C-15 and  C-17 acids  are dominant .  
The or ig in  of these acids  is essent ia l ly  endogenous .  The in- 
crease in the  a m o u n t  of  b ranched  C-15 acids  in bu t t e r  when 
cows are  t u rned  to p a s t u r e  m a y  be expla ined  by the  specific 
l ipid me tabo l i sm of  the  r u m e n  mic roorgan i sms .  A m o n g  the 
minor  monoenic  acids, myris to]e ie  acid o r ig ina tes  p robab ly  by  
de sa tu r a t i on  of lnyr is t ic  acid. C-18 monoenMc acids, posi t ional  
i somers  of  oleic acid, and  C-18 and  C-16 trans-monoenic acids 
m a y  or ig ina te  a t  leas t  pa r t i a l ly  du r ing  the  hyd rogena t ion  which 
occurs in the  rumen.  The bac te r ia l  or ig in  o f  vaccenic acid is 
considered.  

GRAVIMETRIC DETERiVfINATION AND PREPARATIVE PARTITION OF OX- 
IDIZED ACIDS. M. Naude t ,  A. Check E1 K a r ,  S. Bias in i  and  J .  
Pase ro  ( I T E R G ,  Marsei l le ,  Yr.) .  Roy. Franc. Corps Gras 12, 
455 (1965) .  S t a r t i ng  f r o m  the  pr inc ip le  of  classical  t i t r imet r ic  
me thod  fo r  oxidized acids  as de te rmined  by polyethylenic  col- 
u m n  c h r m n a t o g r a p h y ,  the  au tho r s  have developed sui table  proc- 
ess ing  condi t ions  al lowing the g rav imet r i c  de te rmina t ion  of  the  
" o x i d i z e d  a c i d s "  f rac t ion .  The process  can  be extended to 
the  p repa ra t i ve  step and  up  to 400 mi l l i g r ams  of '~oxidized 
a c i d s "  can  be isolated when  this  a m o u n t  is conta ined in not  
more  t h a n  20 g r a m s  of oil. 

ANALYSIS OF TRIGLYCERIDES OF CORN, SUNFLOWE!~ AND RAPE- 
SEED OILS. G. Ju r r Jens  and  L. Schouten  (Uni lever  Res. Lab. ,  
¥1aa rd ingen ,  N e t h e r l a n d s ) .  Roy. ~'ranc. Corps Gras 12, 505 
(1965) .  The glycer ide  composi t ion  of corn, sunflower and  rape- 
seed oils has  been de te rmined  by th in  layer  chromatograph ic  
f r ac t iona t ion  on silver n i t r a t e - i m p r e g n a t e d  silica. The percent-  
age of  the  obta ined  f r ac t i ons  and  their  composi t ion have shown 
tha t  in the  above oils, the  f a t t y  acids are  a r r anged  on the  
t r ig lycer ides  according to the  d i s t r ibu t ion  sys t em 1,3 random,  
2 r andom.  

EFFECT OF TEMPERATURE HISTORY ON THE SOLID FAT CONTENT 
OF MILK FAT. J. Vasic  and  J .  M. D e M a n  (Dept .  of  Da i ry  and  
Food  Science, Univ.  of  Alber ta ,  Edmon ton ,  Alber ta ,  Can ad a ) .  
J. Dairy Sci. 48, 1277-81 ( ]965) .  The rma l  expans ions  of  solid 
and  l iquid milk f a t  were de te rmined  by  a d i la tometr ic  method.  
The t he rma l  expans ion  of  complete ly  solid f a t  was indepen- 
den t  of  t empe ra tu r e  h is tory .  Mel t ing  di la t ions  in the  r ange  
--40 to 40C were de termined.  Rap id  cooling resul ted in the  
h ighes t  solid f a t  con ten t  and  rate  of  mel t ing .  M a x i m u m  ra te  
of  me l t i ng  occurred in  the  r ange  of  15 to 2OC and was inde- 
penden t  o f  t empe ra tu r e  t r ea tmen t .  Stepwise cooling and  tmn- 
pe r ing  resul ted  in solid f a t  contents  lower in  the 0 to 20C 
r ange  t h a n  those ob ta ined  wi th  rap id  cooling. Resul t s  obta ined  
indica te  t h a t  r ap id  cooling leads to mixed  crys ta l  f o rm a t io n  
wi th  some lower me l t i ng  cons t i tuen t s  included in  c rys ta ls  melt-  
ing  in the  15 to 20C range .  

CRYSTAL AND MOLECULAR STRUCTURE OF A PHOSPHOLIPID CO~ o 
PONENT: L-a-GLYCEROPHOSPHORYLCHOLINE CADMIUM CHLORIDE 
TRIHYDRATE. M. S u n d a r a l i n g a m  and L. H. J e n s e n  (Dept .  o f  
Biological  S t ruc ture ,  Univ.  o f  Wash . ,  Seat t le ,  Wash . ) .  Science 
150, 1035-36 (1965).  The s t ruc tu re  o f  L-a-glycerophosphoryl -  
choline c a d m i u m  chloride t r i hyd ra t e  has  been  de te rmined  by  
the  convent ional ,  s ingle-crys ta l ,  x - ray  d i f f rac t ion  technique.  
The phosphol ip id  componen t  d isp lays  the  charac te r i s t ic  gauche  
con fo rma t ion  for  the  choline res idue and  the  gauche-gauche  
con fo rma t ion  for  the  glycerol  moiety.  Therefore ,  a possible  
model  fo r  the s t ruc tu res  of  phosphol ip ids  is s imilar  to that  
proposed  by F inean .  

POLAR VS. NONPOLAR WHEAT FLOUR LIPIDS IN BREAD-MAKING. 
Y. Pmne ranz ,  G. R u b e n t h a l e r  and  K.  F.  F i n n e y  (Dept.  of  F lou r  
and  Feed  Mil l ing Ind. ,  K a n s a s  S ta te  Univ. ,  M a n h a t t a n ) .  Food 
Technol. 19, 120-21 (1965) .  A d d i n g  up  to 3 g of  vegetable  
sho r t en ing  per  100 g of  a h a r d  win te r  whea t  flour composi te  
improved  c rumb g r a i n  and  increased  loaf  volume f rom 802 to 
948 ec. H i g h e r  levels of  sho r t en ing  had  no add i t iona l  improv- 
ing  effect. W h e n  the b read  f o r m u l a  inc luded 3 g vegetable  
shor ten ing ,  add ing  0.5 g o f  nonpolar ,  polar ,  or the unf rac t ion -  
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ated ]iplds from wheat flour had no significant effect on crumb 
grain and loaf volume. However, loaf volume of bread with- 
out vegetable shortening was increased strikingly, from 802 
to 958 cc, by adding 0.5 g of polar flour ]ipids. Addition of 
0.5 g of nonpolar lipids did not increase loaf volume signifi- 
cantly. Addition of 0.5 g of nonfraetionated flour ]ipids (ap- 
proximately 1:1 ratio of polar and nonpolar) gave an inter- 
mediate volume of 893 cc as expected from the contribution 
of the lipid components. Only 0.5 g of polar lipids from wheat 
flour increased ]oaf volume somewhat more than 3 g of vege- 
table shortening. 

F A T T Y  ACID COMPOSITION OF HAY. ~I .  E .  Oksanen and B. 
Thafvelin (Royal Vet. College, Stockholm and Nat. Vet. Inst., 
Stockholm, Sweden). J. Dairy Sci. 48, 1305-9 (1965). Fat ty  
acid composition of hay was studied by gasqiquid chromatog- 
raphy. Timothy grass, red clover, and tufted-hair grass were 
compared. The influence on fa t ty  acid composition of timothy 
grass of growth stage, harvesting methods, climatic factors, 
and artificial drying was studied. In new-mown hay from the 
various species, a closely similar fa t ty  acid pattern was ob- 
served. Approximately 50% of the total fa t ty  acid content 
was linolenic acid. In timothy grass cut at a late stage of 
growth, a low linolenic acid content was demonstrated (21.8%). 
Hay dried on poles largely maintained its original fa t ty  acid 
composition for the entire experimental period. In  cocked hay 
no changes occurred during fair  weather. Coinciding with a 
period of rainfall a considerable decrease occurred in linolenie 
acid content (to 18.5%). Watering of cocked hay resulted in 
a successive change of the fat. Hay dried as a swath showed 
marked, successive changes of f a t t y  acid composition even un- 
der favorable weather conditions. The decrease in linolenic 
acid content (to 11.7%) was more conspicuous if  the hay was 
watered. In new-mown hay, artificially dried in an electric oven, 
the linolenlc acid content was higher than in a corresponding 
sun-dried sample. 

HmH COLUMN EFFICIENCY IN GAS-LIQUID CHROMATOGRAPHY AT 
INLET PRESSURES TO 2500 P . S . I . M . N .  M y e r s  a n d  J .  C. Giddings 
(Dept. of Chem., Univ. of Utah, Salt Lake City, Utah).  Anal. 
Chem. 37, 1453-57 (1965). A basic study of cohmn character- 
istics has been made utilizing inlet pressures up to 2500 p.s.i. 
and packed column lengths up to 4000 feet. More than a mil- 
lion theoretical plates have been obtained in some instances. 
Various column parameters were examined over a wide pres- 
sure range, including plate height, reduced plate height, num- 
ber of plates per second etc. The reduced or effective velocity 
was in some cases at least an order of magnitude greater 
than had been previously reached in gas chromatography. The 
Reynold's number was also higher than reached in previous 
chromatographic forms. This provides a more critical test of 
the coupling theory of eddy diffusion and perhaps of turbulent 
effects than the earlier experiments. The results are consistent 
with coupling but not with the classical theory. The appro- 
priate "pressure  dependent"  plate height theory has been 
developed for this study. 

SENSITIVE SELECTIVE GAS CHROI~IATOGRAPHY DETECTOR BASED ON 
E : ~ K I S S I O N  SPECTROI~KETRY OF ORGANIC CO!~POUNDS. A .  J .  
McCormaek, S. C. Tong and W. D. Cooke (Dept. of Chem., 
Cornell Univ., Ithaca, N . Y . ) .  Anal. Chem. 37, 1470-76 (1965). 
A gas chromatography detector has been developed which is 
based on monitoring the intensity of the electronic emission 
spectra of the eluted organic compounds in an argon carrier 
gas. The spectra are excited in the plasma of a 2450-Mc. elec- 
trodeless discharge and detected photoelectrically in the ultra- 
violet-visible region. The detector sensitivity is 2 X 10 -~6 gram 
of hexane per second. By choosing the wave length of various 
atomic lines and molecular bands, a degree of selectivity can 
be obtained. The system can be sensitized to the halogens, 
phosphorus, and sulfur, as well as permanent gases. The de- 
tector has a high sensitivity and selectivity, a small volume, 
rapid response, and a wide dynamic range. 
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POROUS TtIIN-LAYER :~ODIFIED GLASS DEAD SUPPORTS FOR GAS 
LIQUID CHROI~IATOGRAPHY. J. J. Xirkland (E. I. du Pont de 
~emours & Co. Experimental Station, Wihnington, Del.). Anal. 
Chem. 37, 1458-61 (1965). Glass beads modified with thin 
layers of finely divided diatomaceous earth or silica show sig- 
nificant advantages over untreated glass beads as gas chro- 
matographlc supports. Altering particles are tightly anchored 
to the glass bead surface by means of a flbrillar boehmlte 
(alumina). Modified bead cohmns exhibit lower HETP and 
higher optimum linear gas velocities when compared with col- 
umns of untreated beads. The significant improvements are 
believed to be primarily the result of thinner liquid film coat- 
ings, leading to more efficient solute mass transfer. HETP 
of 0.8 mm have been obtained with silica sol-modified 60- to 
80-mesh glass beads coated with a silicone oil. 

TEST OF TtIE THEORY OF GLASS DEAD COLUMNS IN GAS-LIQUID 
CHROMATOGRAPItY. S. J. ttawkes, C. P. Russell and J. C. 
Giddings (Dept. of Chem., Univ. of Utah, Salt Lake City, 
Utah).  Anal. Chem. 37, ]523-26 (1965). The plate height 
theory of glass bead columns in gas-llquld chromatography has 
been tested over a wide practical range, including bead diam- 
eters from 0.004 to 0.023 cm. and liquid loadings from 0.1 to 
3.9%. Theoretical values are calculated without reference to 
plate height data from any chromatographic system. The agree- 
ment between calculated and determined values is very good 
(usually within 10% for the largest beads). The conformity 
deteriorates for the smallest beads, the theory predicting plate 
height terms too small by factors of from 2 to 4 at liquid 
loadings less than ]%.  Possible reasons for the divergence 
are discussed. The agreement is also very poor for high liquid 
loadings as expected from theory and observation. 

STUDIES IN OIL TANNAGES. I. OXIDATION STUDIES. K .  S. gayara- 
man and Y. Mayudamma. Lea~her Sei. 11, 253 (1964). The 
ease of oxidation of Indian fish oils with different degrees of 
unsaturation has been investigated. I t  has been found that the 
greater the ease of oxidation (as indicated by the I.V.),  the 
better is the oil for tanning. Oils with I.V. < 125 appear to 
have no tanning action. The formation of peroxides and alde- 
hydes in the oxidation process is found to be influenced by 
temperature and time. The peroxides have a tendency to give 
rise to aldehydes as well as to polymerised products, the latter 
being responsible for the increase in density. The course of 
oxidation is also apparently governed by the surface area over 
which the oil is distributed and the moisture in the air. (Rev. 
Current Lit. Paint  Allied Ind. ~280.)  

POL'YMORPHISM OF THE TRIGLYCERIDES OF SOME I~IGHER FATTY 
ACIDS AND NATURAL ]Y~IXTURES OF TRIGLYCERIDES.  V .  ~[ .  
Vergelesov and A. P. Belovsov. J~ussias J. Phys. Chem. 37, 
]082-85 (1963). The polymorphism of some ]inoleie and lino- 
lenic acid triglyeerldes is studied; these have been newly syn- 
thesised. A similar study of milk fa t  triglycerides is also re- 
ported. (Rev. Current Lit. Pa in t  Allied Ind. #280.)  

FATTY-ACID CO~£POSITION OF RAPE-SEED OIL. I .  Leman. Pr~m. 
Potravi~ IS, 287-8 (1964). Rape-seed oil is eharacterised by 
its high content of erucic acid. Conditions for the analysis of 
rape-seed oil by gas chromatography are outlined. For rapid 
determination of erucic acid, a method of analysis on a non- 
polar stationary phase has been developed. (Rev. Current Lit. 
Paint  Allied Ind. # 280.) 

INFLUENCE OF RAPE-SEED ON THE QUALITY OF RAPE-SEED OIL. J .  
Pokorn~, G. JaniSek and H. Zwain. Prfim. Potravin 15, 217-9 
(1964). Rape-seed contains lipases with activities similar to 
those of other vegetable lipases. They are rapidly inactivated 
at 90-100C in aqueous medium, but <~ 140-160C in the dry 
state. In extracted groats from rape-seed cake all the lipases 
were destroyed. The crushed seed cannot be stored long before 
being processed, as, although the ]ipolytic decomposition is 
slow, oxidation can affect the stability and biological value 
within 24 hr. (Rev. Current Lit. Allied Ind. #280. )  

ARGENTINIAN TOMATO SEED 0ILS. CHEMICAL C01~[POSITIONS. 
M. H. Bertonl, Karman de Sutton and P. Cattaneo. An. Asoc. 
Quire. Argen$. 51, 149-57 (]963). A range of oils from Ar- 
gentlnian tomato seeds was examined. The oil content varied 
from 23.9 to 29.2%. The oil extracted with hexane had I.Y. 
114.9-118.4, unsaponiflable L01-1.72%, tocopherols 99.2-119.1 
rag./100 g. The per cent fa t ty  acid composition was: satu- 
rated 23.0-26.3, oleic 13.2-20.3, linoleie 53.7-58.3, linolenic 
].7-2.4. The meal contained in per cent: water 11.7-12.6, 
ash 4.5-5.2, proteins 32.6-33.3, pentesans 2.7-3.0, fibre 22.3- 
27.7, ether extract 4.4-7.2, carbohydrates 9.7-13.5 and was 
free from reducing and invert sugars. (Rev. Current Lit. Pa in t  
Allied Ind. # 280.) 
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THE DETERMINATION OF EPOXY ACIDS IN OILS AND FATS. l~. M. 
H a s s a n  and  C. H. Lea  (Low T e m p e r a t u r e  Res. Sta t ion,  Cam- 
b r i dge ) .  Chem. Ind. (London) 1955, 1760. The epoxy acid 
con ten t  of  two seed oils con ta in ing  n a t u r a l  epoxy f a t t y  acids  
(Cephalocroton and Malva) was de te rmined  by the  picric acid 
colorimetr ic  method  and  the resul ts  compared  wi th  resu l t s  ob- 
t a ined  by gas- l iquid  or th in- layer  ch roma tography .  The color- 
imet r ic  method  is s imple,  sensi t ive and  reproducible .  Cephalo- 
croto~ analyzed for  79~v epoxy compounds  by  analys is  of the  
m e t h y l  es ters  and  80% by ana lys i s  of  the  oil as compared  
wi th  75% obta ined  by  th in- layer  c h r o m a t o g r a p h y  and  59% 
by gas- l iquid  ch roma tography .  Cor responding  f igures for  Malva 
were 9.7, 12.5, 9.2, and  8.2. The s l ight ly  h igher  resul t  ob ta ined  
by direct  appl ica t ion  of  the  picric acid me t hod  to the  Malva 
oil sugges t s  t h a t  some i n t e r f e r i ng  subs tance  m i g h t  have been 
present .  The GLC me thod  gave  resu l t s  too low owing to par -  
t ia l  decomposi t ion of the  labile epoxy es ters  on the column. 

STABILIZED SALAD OILS. F .  J .  B a u r  (P roc te r  & Gamble  Co.).  
U.S. 3~211,558. A glycer ide  sa lad  oil which  has  super ior  re- 
s i s tance  to deposi t ion of  h igh-mel t ing  solids comprises  a base  
sa lad  oil and  dissolved in i t  a c rys ta l  i nh ib i t i ng  amount ,  a t  
l eas t  0.001v/o by weight ,  of  f a t t y  acid es ter  of  monosacchar id ic  
ma te r i a l  hav ing  an  oxide r ing  s t ruc tu re  and  selected f rom the  
g roup  consis t ing  of aldohexose,  a ldobexuronolactone,  a ldohesur-  
onic acid, a ldohexonolaetone,  and  me t hy l  aldohexoside.  The  
ma te r i a l  is a t  leas t  25% esterified, based  on the  to ta l  hydroxy l  
avai labi l i ty ,  wi th  a t  l eas t  15~v, based  on the  to ta l  f a t t y  acid 

in the  ester ,  of  s a t u r a t e d  long cha in  f a t t y  acid hav ing  f ro m  
12 to 24 carbon a toms,  the  balance of  the  f a t t y  acid be ing  
selected f r o m  the g roup  cons is t ing  of  shor t  chain f a t t y  acids  
hav ing  f r o m  2 to 6 carbon  a toms  and  u n s a t u r a t e d  long cha in  
f a t t y  ac ids  hav ing  f r o m  12 to 2 4  carbon  atoms.  The molar  
p ropor t ion  of  the  shor t  cha in  f a t t y  ac ids  should no t  exceed 
the  to ta l  molar  p ropor t ion  of the  s a t u r a t e d  and  u n s a t u r a t e d  
long cha in  f a t t y  acids. 

MONOGLYCEROL-FATTY ACID PREPARATION. F .  F. Hansen .  U.S. 
3,216,829. A monoglycer ide  of a f a t - f o r m i n g  f a t t y  acid, the  
f a t t y  acid radical  of  which conta ins  16 or 18 carbon a toms,  
or  m ix tu r e s  in which the  monoglycer ide  p roduc t  is a solid at  
room t empe ra tu r e  ( the ba lance  of the  p roduc t  cons is t ing  of  
d iglycer ide  and  t r ig]ycer ide  wi th  the  monoglycer ide  be ing  in 
excess o f  75% of  the  to ta l )  is hea ted  to a t empera tu re  above 
i ts  me l t i ng  point .  The  mel ted  p roduc t  is mixed  with about  
the  same a m o u n t  (by  we igh t )  of  wa te r  which  has  been heated  
to a t empe ra tu r e  a t  l eas t  as h igh  as the  t empera tu re  of  the  
monoglycer ide ,  t hus  f o r m i n g  a gel. The gel  is immedia te ly  
bea t  while i t  cools to a t empe ra tu r e  a t  which  the  monoglycer ide  
p roduc t  is  no rmal ly  solid. 

PROCESS FOR COUNTERCURRENT EXTRACTION OF VEGETABLE ~A- 
TERIAL BY SEQUENTIAL CONTACTING OF THE MATERIAL -WITH 
~£UTUALLY-MISCIBLE HIGH-AQUOSITY AND LOW-AQUOSITY ORGANIC 
SOLVENTS. J .  B. O ' H a r a  and  A. E. Shoepfe r  (A. E. Sta ley 
Mfg .  Co.) .  U.S. 3,207,744. The descr ibed process comprises  
con t inuous ly  mov ing  a s t r e am of  vege tab le  ma te r i a l  in one 
di rect ion t h r o u g h  a l iquid-confining space ;  in t roduc ing  the  ma- 
ter ia l  in  the  vic ini ty  of  the  first end of  the  space to a solvent  
mix tu re  mov ing  coun te rcu r ren t  to the m a t e r i a l ;  removing  the  
undisso lved  res idue of  the  ma te r i a l  f r om the  vicini ty  of  the  
second end  of the  space ;  f o r m i n g  the solvent  liquid wi th in  the  
space in the  vicini ty  of  a region in t e rmed ia t e  to the  ends  in 
p a r t  by  in t roduc ing  into the  space in the  vic ini ty  of  the sec- 
ond end  a less aqueous  l iquid selected f r o m  the  group consist-  
ing  o f  the  organic  solvent  and  a mix tu re  o f  wa te r  and  the  
organic  solvent  and  mov ing  the less aqueous  l iquid toward  the  
in te rnmdia te  region,  and  in p a r t  by  in t roduc ing  into the  re- 
gion a more  aqueous  l iquid selected f rom the  group cons is t ing  
of  wa te r  and  a mix tu re  of  wa te r  and  the o rgan ic  solvent  whereby 
ex t r ac t ing  by the  aqueous  solvent  l iquid t akes  place between 
the reg ion  and  the  first  end. The undisso lved  residue of the  
ex t rac t ion  is in p a r t  a t  leas t  dewatered  by  the less aqueous 
l iquid be tween the reg ion  and  the  second end. The loaded 
solvent  l iquid is then  removed f rom the v ic in i ty  of  the first end. 

FLUID SHORTENING FOR CREAM ICINGS. N. B. Howard  and  P.  M. 
K o r e n  (P roc t e r  and  Gamble ) .  U.S. 3,208,857. A fluid shorten-  
ing  composi t ion  su i tab le  for  the p r e p a r a t i o n  of c ream-type  
icings comprises  a no rmal ly  liquid g]yceride base oil contain-  
ing  by we igh t  of  the  composit ion,  an  ic ing stabi l izer  combina- 
t ion of  f r o m  1 - 1 2 %  h y d r o g e n a t e d  vegetable  phospha t ide  hav ing  
an  iodine value of  less t h a n  30 and  f rom 1 - 1 2 %  of a t  least  
one su r f ace  active a d j u v a n t  selected f rom the  group cons is t ing  
of  edible h igh  molecular  we igh t  s a t u r a t e d  f a t t y  acids, es ters  
of  edible low molecular  we igh t  hydroxy  compounds  and  f a t t y  
acids, acid anhydr ides  of  edible h igh  molecular  weight  acidic 
lipids, and  edible h igh  molecular  we igh t  s a t u r a t e d  f a t t y  alco- 
hols. The to ta l  weight  of  the  icing s tabi l izer  combina t ion  should 
not  exceed about  16% by weight  of  the sho r t en ing  composition. 

CONFECTIONERY PRODUCT CONTAINING A FATTY ACID ESTER OF 
A MONOHYDRIC ALCOHOL. A. Cross]ey and  A. Thomas  (Lever  
Bros . ) .  U.S. 3,208,858. A confect ionery  composi t ion which 
produces  a cool sensa t ion  upon  mel t ing  in the  mou th  is com- 
posed of  a pa la t ab le  s u g a r  in admix tu r e  wi th  an es ter  of  a 
monohydr ie  alcohol hav ing  2 to 4 carbon a toms  and  a satu-  
ra ted  f a t t y  acid hav ing  14 to 20 carbon a toms,  the  ester  amount -  
ing  to a t  leas t  30% by we igh t  of  the  composit ion.  The com- 
posi t ion is subs t an t i a l l y  f ree  f r om any  ing red i en t  which does 
not  dissolve in the  mouth .  

PROCESSING OF PREPARING A FAT PRODUCT WHICH AFTER PLAS- 
TICIZING CAN BE USED AS A SPREADING~ BAKING AND FRYING FAT, 
AND A PROCESS OF PREPARING A i%~ARGARINE IN USING THIS FAT 
PRODUCT. H.  Ga lenkamp (N.V.  Veren igde  Textiel- & Oliefab- 
r ieken Afd .  Crok & Laan ,  N e t h e r l a n d s ) .  U.S. 3,210,197. A 
mix tu re  o f  f a t t y  acids  cons i s t ing  o f  1 - 2 %  caprylic,  2 - 5 %  cap- 
ric, 5 5 - 3 8 %  lauric,  1 2 - 1 4 %  myris t ic ,  10-12v/o palmit ic ,  and  
2 0 - 2 9 %  s tear ic  is esterif ied wi th  glycerol  to f o r m  a solid f a t  
in which  the  f a t t y  ac ids  are  r andomly  d i s t r ibu ted  over the  
glycerol  molecules ;  15 to 30 pa r t s  by  we igh t  of  the  solid f a t  
are then  mixed  wi th  70-85 pa r t s  of  a p o l y u n s a t u r a t e d  vege- 
table  oil. 
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_&BSTRACTS: F A T T Y  ACiD DERIVATIVES 

• Fatty Acid Derivatives 
DIAZOTYPE AND BLUEPRINT PttOTOPRINTING MATERIALS ttAVING 
A COATING OF WATER-INSOLUBLE METALLIC I~ATTY ACID SOAP 
THEKEOiq. J .  Savi t  ( E u g e n e  Die tzgen  Co.).  U.S. 3,207,603. 
Improved  pho top r in t i ng  ma te r i a l s  compr ise :  a base  selected 
f rom the group cons is t ing  of paper ,  cloth, and  plas t ic  f ihn;  
a coa t ing  on the  base  con ta in ing  par t ic les  of  a water- insoluble  
metal l ic  f a t t y  acid soap in  contac t  wi th  the  base  ( the f a t t y  
acid be ing  selected f r o m  a group cons is t ing  of mouoearboxyl ic  
f a t t y  acids  h a v i n g  f r o m  12 to 33 carbon a toms  and  dicarboxylic  
f a t t y  acids hav ing  f r o m  6-12 carbons,  and  the  meta l  be ing  
iron, l i th ium,  s t ron t ium,  copper,  ba r ium,  cadmium,  magnes ium,  
calcium, a luminum,  zinc, lead, cobalt ,  or m a n g a n e s e ;  and  
l ight -sens i t ive  compound  in contac t  with  the  metal l ic  f a t t y  ac id  
soap. The l ight-sensi t ive  compound  m a y  be a d iazonium sa l t  
or a b luepr in t  fer r ic  a m m o n i u m  compound.  

FATTY ACID AMIDE-DIESTERS. F.  C. Magne ,  R. R. Mad and  E. L. 
Skau  (Secy. of  Agr . ,  U.S .A. ) .  U.S. 3,207,769. Descr ibed is 
a d ies te ramide  composi t ion  cor responding  to the  f o r m u l a  RCON 
(CHfCH~OCOR')~ in which  the  RCO- moie ty  represents  the  
composi te  acyls of  the  mixed  f a t t y  acids f r m n  cot tonseed oil 
select ivi ty  hyd rogena t ed  so t h a t  all p o l y u n s a t u r a t i o n  has  been 
reduced to monoolefinie u n s a t u r a t i o n  and  R '  is methyl .  

• B i o c h e m i s t r y  and Nutrit ion 
A METHOD FOR PI~E~'ARING AN AQUEOUS COLLOIDAL DISPERSION 
OF ORGANIC MATERIALS BY USING WATER SOLUBLE POLYI~ERS : 
DISPERSION OF BETA CAROTENE BY POLYVINYL-PYRROLIDONE. T. 
Tach ibane  and  A. N a k a m u r a  (Clmm. Labs .  Sankyo Co. Ltd . ,  
Tokyo,  J a p a n ) .  Kolloid-Z. 203, 130 (1965) .  A new me thod  
was developed fo r  p r e p a r i n g  an  aqueous  colloidal d ispers ion 
of  be t a  carotene.  This  me t hod  consis ts  of  p r epa r i ng  a solid 
m ix tu r e  of  be ta  caro tene  and  polyvinyl -pyrro l idone  ( P V P )  
f rom thei r  ch loroform solut ion by  evapora t i ng  the  solvent  and  
dissolving the mix tu re  into water .  F r o m  fi l t rat ion expe r imen t  
and  electron microscopic  observat ion,  i t  was found  tha t  be t a  
carotene in i ts  aqueous  d ispers ion exists  as colloidal par t ic les  
wi th  a d iameter  of  abou t  100 angs t roms .  Spectroscopic d a t a  
showed tha t  be t a  carotene is molecular ly  d ispersed  in solid 
P V P .  I t  was considered t ha t  P V P  acts  as a solid carr ier  fo r  
be ta  carotene and  a t  the  same t ime,  a s tab i l iz ing  a g e n t  fo r  
i ts  aqueous  dispersion.  I n  place of P V P  a hydrophi l ie - -o leo-  
philic subs tance  such as methylcel lulose,  po lyv iny lmethy le the r  
or Aerosol  a T  could be also used  as the  d i spe rs ing  agent .  
Other  ma te r i a l s  t h a n  b e t a  carotene could be d ispersed  by  a 
s imi la r  technique.  

NUTRITIONAL VALUE OF GRAPESEED OIL : INI~LUENCE OF FRYING 
AND PHYSIOLOGICAL EFFECTS. P.  Ramel ,  M.-T. L a n t e a u m e ,  A.-M. 
Le Clerc, J .  R o m a n  and  E. Morel. Rev. l?ranc. Corps Gras 12, 
517 (1965) .  Three  homogenous  groups  of  an imal s  (male  W i s t a r  
r a t s )  have  been fed  fo r  nmre  t han  a yea r  wi th  a syn the t ic  
ba lanced  diet. The ]ipids were:  (1)  f r e sh  g rapeseed  oil (ex- 
t r ac t ion  oil) ,  (2)  the  same oil a f t e r  10 f r y i n g s  of  pota toes ,  
(3) olive oil ob ta ined  in first cold press ing .  The g rowth  curves  
of  three  an imal  series are  per fec t ly  super imposab]e .  The di- 
gest ive  ut i l iza t ion coefficient of  g rapeseed  oil is as h igh  as the  
one o f  olive oil; i t  is by  no means  affected by th is  degree of 
f ry ing .  Biochemical  de t e rmina t ions  show t ha t  s e rum lipid cho- 
lesterol  and  the  concent ra t ion  of be ta  l ipoprote ins  of  an imal s  
fed  wi th  f r e sh  or f r i ed  grapeseed  oil are r egu la r ly  lower t h a n  
those of  control  an imals ,  t t i s to]ogical  examina t ion  of v i ta l  
o rgans  shows no lesion impu tab le  to the  t r ea tmen t .  

1DHOSPHATIDE ANTIGENS OF IViYCOBACTERIA. D. S u b r a h m a n y a m  
and  D. R. S inghvl  (Bioehem. Div.,  Va l l abhbha i  Pa te l  Chest  
Ins t . ,  and  Nat .  Ins t .  of  Communicable  Diseases ,  Delhi,  I nd ia . ) .  
Proc. Sac. Exp. Biol. Med. 120, 102-5 (1965) .  The na t u r e  of  
phospha t ide  an t igens  of  5 species of  mycobac te r i a  has  been 
inves t iga ted  by  the  kao l in -agg lu t ina t ion  technique  of T a k a h a s h i  
u s ing  se rum f r o m  tubercu lous  pa t i en t s  as an t ibody  source. The 
phospha t ide  an t igens  are  p re sen t  in v i ru len t  ( t t37 Rv, M. 
avium),  av i ru len t  ( t i37  R a )  and  sap rophy te  (M. 607, M. ph.lei) 
s t r a ins  of  mycobac te r ia .  The phospha t ide  an t igens  have been 
purif ied by silicic acid column and paper  c h r o m a t o g r a p h y  and  
identif ied as phosp tmt idy l  inos i tomannos ides .  

( C o n t i n u e d  on page  22A)  

From great oaks 
little acorns fall 

One of the benefits aCcruing from a large development pro- 
gram is spin-off-the discovery of unexpected uses of scien- 
tific or technological knowledge developed for quite other 
uses, like stickless skillets coming out of missile work. Now, 
we aren't holding ourselves up to the Defense Department, or 
comparing our R&D work with theirs, but because Eastman 
does do a whole lot of day-in, day-out work in fat soluble 
antioxidant research, we think that some of the information 
that finds its way into the appendices of our reports maybe 
could be spun off. Perhaps none of it will help you win a 
Nobel Prize or make a million bucks, but maybe you can find 
it useful in explaining some slightly-out-of-the-ordinary re- 
sults in your laboratory work. Here then, is some incidental 
intelligence on synergism-and a possible case of antago- 
n ism- in  using combinations of BHT, BHA, and propyl gallate. 

When we made up fresh lard with various combinations of 
BHT, BHA (each 0.01% ) and PG (0.003%), used the lards in 
making pastry and crackers, and tested both the lards (Ac- 
tive Oxygen Method) and the baked goods (Schaal Oven 
Method) for stability, these are the figures we got: 

• Schaal 
Lard AOM Antioxidant Oven Stabili~= 

Sample BHT BHA PG Stabili~ ~ Effect Pastry Crackers 

1 - -  - -  - -  7 - -  4 4 

2 x -- -- 25 18 13 27 

3 - -  x - -  36 29 31 34 

4 -- -- x I 0  3 2 5 

5 x -- x 24 17 18 27 

6 -- x x 42 35 28 34 

7 x x x 60 53 -- -- 

~hours to reach 20 meq. peroxide content 
=days at 145°F. until rancid odor was detected 

When you subtract the 7 AOM hours of the control from 
all samples, you see that BHA and PG in combination give 
better results than adding their separate effects (synergism.) 
The reverse is true (antagonism?) for BHT and PG. Nice, 
clear-cut results. Until you look at sample 7 where the syner- 
gistic effect apparently over-rides the antagonistic one. (This 
is typical of how one sample too many can bug up a nice 
unambiguous experiment. But that's research.) Schaal Oven 
tests mirror the fact that PG breaks down under bake-oven 
conditions, and that any antagonism or synergism would 
vanish. There it is. There's no more to say. 

Except, of course, that we wish to call attention to the fact 
that the expert advice of Eastman's Food Laboratory per- 
sonnel is available to all users of TENOX antioxidants. Highly 
trained, with a broad knowledge of antioxidants plus invalu- 
able pract ical  exper ience,  these technologists are well 
equipped to help solve your oxidation and rancidity problems. 

• SALES OFFICES: Eastman Chemical Products, Inc., Kingsporf, 
Tennessee; Atlanta; Boston; Chicago; Cincinnati; Cleveland; Dallas; 
Detroit; Greensboro, North Carolina; Houston; Memphis; New York City; 
Philadelphia; St. Louis. Western Sales Representative: Wilson & 
Geo. Meyer & Company, San Francisco; Los Angeles; Salt Lake City; 
Seattle. 
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• Names the Ne,vs 
J .  I-I. GARDNER, P re s iden t  

of A r m o u r  I n d u s t r i a l  Chemi- 
cal Company ,  has  announced  
t h e  a p p o i n t m e n t  o f  M. R.  
MoCORKLE (1947--56, 1959) 
as a Vice P re s iden t  of  this  
divis ion of A r m o u r  a n d  Com- 
pany .  H e  will cont inue  in  his 
p r e s en t  capaci ty  as technical  
director .  

D r .  M c C o r k l e  j o i n e d  A r -  
mour  in  1938 as a research  
chemist.  H e  became ass i s t an t  
chief  cheniist  fo r  the  f o r m e r  
A r m o u r  Auxi l ia r ies  in  1945 
and  was named  technical  di- 
rec tor  of  A r m o u r  I n d u s t r i a l  

M. R. MeCorkle  C o m p a n y  in 1952. 
S i m u l t a n e o u s  a n n o u n c e -  

men t  was made of the  appo i n t I nen t  of  K.  M. BIERI~AI~ 
as a Vice P re s iden t  of  th is  division of A r m o u r  a n d  Coni- 
pany .  Mr.  B i e r m a n  will cont inue in  his  p re sen t  capac i ty  
as d i rec tor  of marke t ing .  

On December  2nd,  the B o a r d  of Direc tors  of  A r m o u r  
and  Company  elected E. W.  WILSON~ Vice C h a i r m a n  of  
the B o a r d ;  E.  J .  McADA~S, P r e s i d e n t ;  and  C. R. ORE~, 
F i n a n c i a l  Vice P r e s i d e n t  and  Control ler .  

R. I t .  ItARTIGAN has  been named  P re s iden t  of the  Re- 
search and  Deve lopmen t  Divis ion of Na t iona l  D a i r y  P r o d -  
ucts  Corpora t ion ,  i t  was announced  recent ly  by  J .  I t .  
WETENttAI, L, C h a i r m a n  of  the  B o a r d  of Na t iona l  Dai ry .  

Stockholders  of  Pacific Vegetab le  0 i l  Corpora t ion  u n a n -  
iHmusly elected all  i ncumben t  directors ,  p lus  a newcomer  
to the  Board ,  W.  S. POWELL, P r e s i d e n t  and  Di rec to r  of  
Hexcel  Products ,  Inc. ,  of Berkeley,  Calif .  

Three  p romot ions  and  one a p p o i n t m e n t  are  announced  
by  the Gi rd le r  Ca ta lys t s  U n i t  of Chemet ron  Chemicals  Di-  
vis ion of Chemet ron  Corpora t ion ,  Louisville,  Ky.  FRANK 
O'HARA has  been n a m e d  ass i s t an t  to  the  technical  d i rec to r ;  
CLAY CORNELIUS, JR., has  been p romoted  to research  and  
d e v e l o p m e n t  s u p e T v i s o r ,  a n a l y t i c a l  s e c t i o n ,  a n d  BILL 
MASTERS has  been named  research  and  deve lopment  super -  
visor, evaluat ion  section. WEN-HWA YEN has  been ap -  
po in ted  technical  service engineer .  

N. M. MOLNAR (1964) ,  P r e s i d e n t  of  F i n e  Organics ,  Inc. ,  
Lodi, N. J. ,  announces  the  a p p o i n t m e n t  of R. B. A r o n  as 
Sales M a n a g e r  of  i ts  Organ ic  Chemical  Division.  

W .  E .  M:~-ERS (1958),  is  now P r o j e c t  M a n a g e r  in  the 
Publ ic  Rela t ions  D e p a r t m e n t  of  Sy lvan i a  Elect r ic  P roduc t s ,  
Inc. ,  and  is respons ib le  fo r  the  P R  p r o g r a m s  in the  con> 
p a n y ' s  Chemical,  Meta l lurgica l ,  Sylcor  and  Commercia l  
Elec t ronics  Divisions.  

J .  C. ~IECKER has  been selected P r e s i d e n t  and  Genera l  
M a n a g e r  of Dis t i l la t ion  P roduc t s  Indus t r ies ,  a divis ion of  
E a s t m a n  K o d a k  Company.  H e  succeeds the la te  G. C. 
Mees in the office of  divis ional  pres ident .  

WALTER SWEET will assume the  pos t  of Sales E n g i n e e r  
fo r  Quiekfit  Reeve Angel ,  of Clif ton,  N. J .  H e  will be 
respons ib le  fo r  the  sale of  all com pany  products ,  which 
include TLC a p p a r a t u s ,  and  the  Q R A  Steady S ta te  Dis-  
t r ibu t ion  Machine.  

E. M. TOBY, P r e s i d e n t  of A m e r i c a n  Minera l  Sp i r i t s  Com- 
pany ,  announces  t h a t  THOMAS BARKER (1950) has  been 
named  Direc tor  of  Domest ic  Marke t ing ,  Solvents  and  Chem- 
ical~. Mr.  B a r k e r  jo ined  the  c o m p a n y  in 1950 as a sales 
r ep resen ta t ive  in the S o u t h e r n  region.  I n  1963 he was 
elected Vice P r e s i d e n t  and  named  M a n a g e r  of Midwes t  
Marke t ing .  

R. V. HINMA1% Vice Pres ident ,  has  been a p p o i n t e d  Sales 
Manager ,  Domest ic  Marke t ing ,  Solvents  and  Chemicals.  
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I~HIOSPII-IATIDYLCHOLINE SYNTItESIS IN AGROBACTERIUM TUME- 
FACIENS. S. 2. Sherr  and J. It.  Law. (J .  B. Conant Lab., 
Harvard  Univ. Cambridge, Mass.). J. Biol. Chem. 240, 3760-65 
(1965). Utilization of choline for  lipid synthesis in Agrobac- 
teriucn tumefaciens has been studied. Experiments i~ viva in- 
dicated tha t  al though some direct incorporation of choline into 
phosphatidylcholine takes place, the major  route for  incorpo- 
rat ion of choline carbon involves oxidation of choline to 1- 
carbon compounds and glycine. No enzymatic pathway for 
direct incorporation of choline into phosphatidylcho]ine could 
be demonstrated in extracts of the bacterial  cells. The eytidine 
diphosphate-dig]yceride pathway for  the enzymatic synthesis of 
phosphatidylserine and phosphatidylethano]amine was demon- 
strated, as well as the enzymatic oxidation of choline to be- 
taine. The uptake of choline by A. tumefaeiens was inhibited 
by the presence of L-methionine and L-serine in the medium. 
Several species of bacter ia  were found to be incapable of uti- 
lizing choline from the growth medium. 

EFFECT OF INSULIN IN HYPERTBIGLYCERIDEMIA. G. Schlierf and 
L. W. Kinse]l (Inst.  for Met. Res., Highland-Alameda County 
Has., Oakland, Calif.). Proc. Sac. Exp.  Biol. Med. 120, 272-4 
(1965). Infusion of insulin to hyperglyceridemic subjects re- 
sults in decreased plasma glyceride levels as compared to 
control infusions. Protamine can prevent this insulin-induced 
decrease. I t  is tentatively concluded that  insulin accelerated 
removal of glycerides from the plasma by peripheral tissues. 

INTERRELATIONSHIP BETWEEN THE BIOLOGICAL OXIDATION MECH- 
ANISM~ SERUM LIPIDS AND THE SERUM IRON TRANSPORT SYSTEM 
IN THE RAT. R. R. Roehnl and Helen L. Mayfield (Montana 
State Univ., Agr. Experiment  Sta., Bozeman, Montana).  J .  
Nutr.  87, 322-330 (1965). This study was made to investigate 
the interrelationships in hemoglobin formation, the iron-trans- 
port  system, serum protein, lipid metabolism and succinic de- 
hydrogenase activity (SDH) of heart,  liver and kidney of rats  
fed diets known to be hypercholestero]emia-inducing. These diets 
were fed with and without 1% added cholesterol and with and 
without sufficient iron. Control rats were fed a chow diet. He- 
moglobin, hematocrits and serum iron of ra ts  fed the 3 experl- 
mental  diets were lower and serum protein higher, than those 
for control rats. Serum cholesterol was higher  in all 3 groups 
and serum triglycerides markedly increased in the iron-deficient 
rats. Hear t  weights of iron-deficient rats increased and kid- 
ney weights of the 3 experimental groups were lower than 
those of controls. The SDH activity of the heart  was not 
affected by feeding the experimental diets. Liver SDH per 
gram of ra t  decreased in rats  fed the 3 experimental diets 
and appeared related to the hypercholesterolemic effect of the 
diet and not  to its effect of lowering the hemoglobin level. The 
kidney SDH was lower in rats  fed the experinlental diets and 
appeared related to the lowered hemoglobin level, for rats fed 
the iron-deficient diet had significantly lower SDH than those 
with somewhat higher hemoglobin levels. 

LIPID ANTIOXIDANTS IN PLANT TISSUE. D. E. P ra t t  (Dept. of 
Foods and Nutr., Univ. of Wis., Madison, Wis. 53706). Pood 
Sci. 30, 737-41 (]965).  The antioxidant  activities of several 
flavone glycosides and cinnamic acids were determined in lipid- 
aqueous systems. Flavone glycosides, except rutin, possessed 
approximately the same antioxidant  activity as their  respec- 
tive aglycone, quercetin. Quercetin derivatives were the only 
glycosides isolated from green onions, green-pepper pods, green- 
pepper seeds, and potato peels. Green-onion tops also possessed 
a glycoside of myricetin. Caffeic acid was an effective anti- 
oxidant but  chlorogenic acid had no antioxida~lt activity. 

GLYCEROL METABOLISM IN THE HUMAN LIVER: INHIBITION BY 
ETI.IANOL. F. Lundquist, N. Tygstrup, K. Winkler and D. B. 
Jensen (Dept. of Biochem. A, Univ. of Copenhagen, Copenhagen, 
Denmark).  Science 150, 616-17 (1965). Glycerol is metabolized 
predonfinantly in the liver, the first step presumably being 
phosphorylation to a-glycerophosphate. When ethanol is pres- 
ent in the blood, the rate of glycerol uptake by the splanehnic 
organs is reduced to about one-third of the control value. At  
the same time glycerophosphate accumulates in the liver. He- 
patic blood flow and oxygen consumption are not influenced 
by the combined infusion of glycerol and ethanol. The phe- 
nomenon may be connected with the increased concentration 
of the reduced form of diphosphopyridine nucleotide present 
in the liver during ethanol metabolism. 

REGULATION OF CHOLESTEROL CATABOLISM BY BILE SALTS AND 
GLYCYRRHETIO ACID in viva. M. J. Lee, D. V. Parke and M. W. 
Whitehouse (St. Mary ' s  Itos. Med. School, London, England) .  
Proc. Sac. Exp. Biol. Med. 120, 6-8 (1965). Tri t iated choles- 

22A J .AM. OIL C~EMISTS' SOO., JANUARY 1966 (VO,L. 43) 



ABSTRACTS:  BIOCHEMISTRY AND NUTRITION 

terol  was in jec ted  in t raper i tonea l ly  into ra t s  hav ing  2 bile- 
duc t  cannulae ,  one fo r  bile collection and  the other  for  in t ra-  
duodena l  in fus ion  of bi le-sal t  solutions.  I n t r a d u o d e n a l  in fus ion  
of  t aurochola te  (10 m g / h r )  had  no effect on ra tes  of  radio- 
act ive bi le-sal t  f o r m a t i o n  f rom cholesterol-H 8. I n t r a d u o d e n a l  
i n fus ion  of t aurochenodeoxychola te  (10 m g / h r )  inh ib i ted  ra- 
dioact ive bile sal t  fo rmat ion .  Taurocho]a te  in fus ion  also re- 
su l ted  in a 6-fold increased  secret ion of  a d ihydroxycholana te ,  
appa ren t l y  tauroehenodeoxychola te .  Sod ium B-g lycyr rhe ta te  in- 
f u s ion  (125 ~ g / h r )  had  no s igni f icant  effect  on secret ion of  
e i ther  radioact ive  cholesterol  or radioact ive  bile salts .  

E F F E C T  OlV COTTONSEED OIL ON EGG H A T C H A B I L I T Y .  A . R .  
K e m m e r e r ,  B. W. t t e y w a n g ,  M. G. Vav ich  and  E. T. Sheenan  
(Dept .  of  A g r i c u l t u r a l  Biochem.,  Univ. o f  Arizona,  Tucson,  
Ar iz . ) .  Poul trySci .  44, 1315-18 (1965) .  Crude gossypo]-f ree  
cot tonseed oil f ed  to l ay i ng  hens  a t  the  d ie ta ry  levels of  2 
and  5% s igni f icant ly  lowered ha tchab i l i ty  of  the  eggs.  Die ta ry  
levels of  1.0 and  0.5% which encompass  the  range  of pract i -  
cal type  ra t ions  did no t  affect  ha tchabi l i ty .  Stercul ia  foe t ida  
oil f ed  a t  a level to give an  amoun t  of  cyclopropenoid f a t t y  
a c i d  e q u i v a l e n t  to 5 %  c r u d e  c o t t o n s e e d  oil  a l so  l o w e r e d  
ha tchab i l i ty .  

THE PURIFICATION AND PROPERTIES OF THE FATTY ACID SYN- 
TtIETASE O~ PIGEON LIVER. ~ .  ~ ' .  I-Isu, Ger t rude  W a s s o n  and  
5. W.  P o r t e r  (Dept .  of  Phys io l .  Chem. Univ.  of  Wise. ,  Madison,  
Wise . ) .  J. Biol. Chem. 240, 3736-46 (1965).  The f a t t y  acid 
syn the t a se  of  p igeon  l iver behaves  as a s ingle homogeneous  
p ro te in  on sed imenta t ion ,  on moving  b o u n d a r y  electrophoresis ,  
and  on g rad ien t  elut ion f r o m  d ie thy laminoe thy l  cellulose a f t e r  
pur i f icat ion by a m m o n i u m  su l fa te  prec ip i ta t ion ,  calcium phos- 
pha te  gel  adsorpt ion ,  DEAE-cel lu lose  ch roma tog raphy ,  a second 
a m m o n i u m  su l fa te  prec ip i ta t ion ,  and  pa s sage  t h r o u g h  Sephadex  
G-100. The molecular  we igh t  of  th is  p ro te in  is 5.4 × l05 g pe r  
mole. The  f a t t y  acid syn the t a se  conta ins  no flavin, b u t  i t  con- 
t a ins  a t  leas t  50 s u l f h y d r y l  g roups  per  mole. The enzyme also 
has  an  excess of  acidic amino acids, b u t  i t  conta ins  no nucleo- 
t ides,  nucleic acid, or heme compounds.  

DIETARY SATURATED MEDIUM-CHAIN TRIGLYCERIDES AND VITAMIN 
E DEFICIENCY IN CHICKS AND RATS. H .  F i she r  (Nut r .  Labs . ,  
Dept .  of  An ima l  Sci., Ru tge r s ,  The St. Univ. ,  New Brunswick ,  
N. J . )  and  H. l~aunitz .  Proc. Soe. Exp. Biol. Meal. 120, 175-9 
(1965) .  Sa tu ra t ed  med ium-cha in  tl~iglycerides (C-6 to 13;  
MCT)  were inc luded in v i t ami n  E-deficient  diets  f e d  to chick- 
ens and  rats .  This  p roduced  a h igh  incidence of exudat ive  
d ia thes i s  in the  b i rds  b u t  exer ted a protec t ive  effect  on testi-  
cu la r  degenera t ion  in the  rats .  I t  is specula ted  t ha t  this  dif-  
fe rence  is re la ted  t o  the  capac i ty  of  d ie t a ry  MCT to decrease 
l inoleate tu rnover  in the  r a t  bu t  to increase  i t  in the chicken, 
l ead ing  to opposi te  effects  in the affected o rgans  of tlm two 
species. 

THE CHARACTERISTICS OF LIPID MOBILIZATION AND PERIPHERAL 
DISPOSITION" IN AGED INDIVIDUALS. C. Eisdor fe r ,  A. H. Powell,  
J r . ,  G. S i lverman and  M. D. Bogdonoff  (Dept .  of  Med., Duke 
Univ.  Med. Center ,  D u r h a m ,  N. Caro l ina) .  J. Gerontol. 20, 
511-14 (1965).  The pe r iphe ra l  charac te r i s t i cs  of  F F A  utili-  
za t ion  fo r  young  and  old have been described.  The aged  in- 
d iv idua l  mobil izes F F A  in response to norep lnephr ine  in a 
p a t t e r n  comparable  to t h a t  of  the  y o u n g  ind iv idua l ;  s imilar ly ,  
the  aged  ind iv idua l  removes  in jec ted  a lbumin -bound  pahn l t i c  
ac id- l -C ~4 a t  a ra te  equal  to t ha t  of  the  y o u n g  individual .  A n y  
difference in musc]e-ac t lv i ty  pe r fo rmance  between the two age 
g roups  would no t  seem to depend upon  s igni f icant  differences 
in the  per iphera l  mobi l iza t ion  and  disposi t ion of  l ipid subs t ra te .  

TH E UTILIZATION OF UNESTERIFIED PALMITATE BY EHRLICH AS- 
CITES TUMOR CELLS. A. A. Speetor and  D. S te inberg  (Lab.  of  
Metabol ism,  Nai l .  H e a r t  Ins t . ,  N. I. H. ,  Be thesda ,  Md.) .  J .  
Biol. Chem. 240, 3747-53 (1965).  The f ree  f a t t y  acid ( F F A )  
t h a t  is rap id ly  t aken  up and  bound  revers ibly  in unester i f ied 
fo rm  by  Ehr l ich  asci tes  t umor  cells is readi ly  ut i l ized for  bo th  
ox ida t ion  a~d esterifieation. Addi t ion  of  glucose decreases  the  
ra te  of  oxidat ion  of  labeled pa ]mi ta t e  to CO.~ b u t  increases  
pa lmi t a t e  ester if icat ion into phosphol ip ids  and  neu t r a l  l ipids. 
A l t h o u g h  less p a h n l t a t e  is oxidized to CO.o a t  any  given extra-  
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cellular  F F A - a l b u m l n  mola r  rat io  when glucose is present ,  the  
ra te  of  exogenous  p a h n i t a t e  oxidat ion still increases  as rat io  
is raised.  

EFFECT OF 3,3t,5-TRIIODOT~IYROPROPIONIC ACID (TAP) ON SERUM 
CHOLESTEROL VALUES OF OLD FEMALE WttITE CARNEAU PIGEONS. 
C. I t .  Eades ,  Jr . ,  Vic tor ia  B. Solberg,  I rene  C. Hsu,  Carol A. 
Ekho]m and  G. E. Phi l l ips  (Biochem. Dept. ,  W a r n e r - L a m b e r t  
Res. Ins t . ,  Morr is  P la ins ,  N. J.).  Proc. Soc. Exp. Biol. Med. 
120, 99-101 (1965).  Old f ema le  Whi t e  Carneau  pigeons  were 
given 3 ,3 ' ,5- t r i iodothyropropionic  acid a t  25, 75, and  200 ~g 
per  day  for  a per iod of  15 months .  Mean  se rum cholesterol 
lowerings  fo r  23 sample  per iods  for  the  3 g roups  compared  
to controls  were 26%,  14% and  25% for  the  respective dose 
levels wi th  a g r a n d  m e a n  of  22% for  all g roups  c o m b i n e d  
(since no dose response- re la t ionship  was a p p a r e n t  a t  these lev- 
els) .  This  lowering was h igh ly  s ignif icant  and  agrees  wi th  the  
resu l t s  f o u n d  wi th  the  rat .  The use of  the  p igeon  to screen 
hypocho]esterolemic d rugs  would not  be the  one of  choice be- 
cause of the  wide f luc tua t ions  in se rum cholesterol  values  and  
there fore  the  need for  r a the r  la rge  number s  of  b i rds  and  long 
per iods  of  s tudy  to ob ta in  s ignif icant  data.  

VITAMIN .A_ REQUIREMENT OF GROWING BIRDS (INFLUENCE OF 
BREED). G. A. Donova~ ( P o u l t r y  Sci. Dept .  Univ .  of  Vermont ,  
Bur l i ng ton ,  Y e r m o n t ) .  Poultry Sci. 44, 1292-98 (1965).  Two 
s t ra ins  of  SCWL male  chicks were compared  wi th  nmle chicks 
f rom two broiler  type  s t r a in s  (WPI~ and  W M ) .  The SCWL 
chicks achieved relat ively slower ra tes  of  ga in  t han  did the  
broi ler  type  s t ra ins  when  adequate  levels of  v i t amin  A were 
included in the  diets. The need to mee t  the v i t amin  A require- 
merits of  the  b i rds  appea red  to be more  cr i t ical  for  the broiler  
type  s t ra ins ,  as deficiencies of  equal  m a g n i t u d e  were more det- 
r imen ta l  to ra te  of  ga in  fo r  these birds.  Die ts  deficient in 
v i t a m i n  A caused marked  increases  in in tes t ina l  weights  and  
lengths .  

METABOLISM OF PHOSPHOLIPIDS IN EHRLICH ASCITES TUI~IOR. 
V. Donisch and R. J. Rossiter (Dept. of Biocbem., Univ. of 
Western Ontario, Lore]on, Canada). Cancer Res. 25, 1463-67 
(1965) .  W h e n  Ehr l ich  asci tes  cells were incuba ted  in a suit-  
able m e d i u m  conta in ing  one of a n u m b e r  of  Cl~-labeled phos- 
phol ipid precursors ,  r ad ioac t iv i ty  was recovered f rmn  the l ipid 
f rac t ion .  F o r  the same concen t ra t ion  and  specific radioact iv i ty  
of  precursor ,  the incorpora t ion  was in the fol lowing order :  
Choline ~ e thano lamine  ~ L-ser ine  ~ glycerol  ~ fo rm a te  
acetate.  Radioac t iv i ty  f r o m  choline-l ,2-C ~ was incorpora ted  
into the  3 ehol ine-conta ln ing phosphol ip ids - - l ec l th in ,  choline 
p l a sma logen  and  sphiugomyel in .  Radioac t iv i ty  f rom ethanol-  
amine- l ,2-C ~ was incorpora ted  into phospha t idy l  e thanolamine ,  
e thano lamine  p lasmalogen ,  choline p lasmalogen ,  and  lecithin. 
Rad ioac t iv i ty  f r om L-ser ine-C ~4 was incorpora ted  into phospha-  
t idyl  serine,  serine p ]asmalogen ,  and  sphingomyel in ,  and  also 
into phospha t id ic  acid and  other  g lyccrophosphat ldes .  Radio- 
ac t iv i ty  f r o m  glycerol- l -C ~ was incorpora ted  into phosphat id ic  
acid and  the  g lycerophospha t ides ,  and  also into sphingomyel in .  
Radioac t iv i ty  f r om fo rmate -C  14 was incorpora ted  into phospha-  
t idyl  serine,  serine p l a sma logen  and  sphingomyel in ,  with  lesser 
a m o u n t s  into o ther  phospha t ides .  W i t h  ace ta te- l -C ~'~, radioac- 
t iv i ty  was poorly incorpora ted  into the phospha t ides  of  this  
t issue.  

UTILIZATION OP VOLATILE FATTY ACIDS IN RUMINANTS. I .  RE- 
MOVAL OF TI-IEM I~ROM PORTAL BLOOD BY THE LIVER. 1~. M.  C o o k  
and L. D. Miller  (Depts .  of  Da i ry  Sci. and  Vet  Sci., Univ.  o f  
Idaho ,  Moscow, I d a h o ) .  J. Dairy Sci. 48, 1339-45 (1965).  
I~emoval of  volati le f a t t y  ac ids  f r om por ta l  blood by the liver 
was s tud ied  in 20 ewes and  5 goats.  When  an imals  were fed  
hay,  p rac t ica l ly  all of  the  p rop iona te  b u t  only a small  p a r t  of  
the  ace ta te  p r e sen t  in por ta l  blood was removed by the liver. 
However ,  on a mola r  bas is  more  aceta te  t han  propiona te  was 
t aken  up by  the  liver. I n  an imals  f ed  g ra in  for  ex tended pe- 
riods, or g r a in  p lus  fish oil, the  propor t ion  o f  propionate  in 
the  r u m e n  fluid increased  marked ly  and  more  propiona te  t h an  
aceta te  was  t aken  up by the  liver. The l iver showed a g rea te r  
capac i ty  fo r  r emoving  ace ta te  t han  ei ther  propiona te  or buty-  
ra te  f r o m  the por ta l  blood when  these acids were added to the  
tureen.  B u t y r a t e  was no t  p re sen t  in s ignif icant  amoun t s  in 
r igh t  r u m e n  vein blood or por ta l  blood. Only aceta te  and  pro- 
p ionate  are  absorbed f rom the r u m e n  as such and p resen ted  
to e x t r a r u m i n a ]  t i ssues  for  metabol i sm.  This  work confirms the  
conclusion by  o thers  (4,6) t h a t  p ropiona te  is metabol ized  main ly  
by the  l iver  and  ace ta te  by  ex t rahepa t i c  t issues .  The m a n n e r  
in which b u t y r a t e  is ut i l ized by  r u m i n a n t  t i s sues  unde r  no rma l  
condi t ions  r ema ins  to be elucidated.  

EFFECT OlO ESTRADIOL BENZOATE ON CHOLESTEROL AND VITAMIN 
A METABOLISM. S. V. B r i n g  (College of Agr . ,  Univ.  of  Idaho ,  
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Moscow, Idaho).  Proc.  Soc. E xp .  Biol.  Med.  120, 45 8 (1965). 
Weanling male rats  depleted of their liver vi tamin A stores 
were given the following for 21 days: 0.5% or no cholesterol, 
150 or 1000 IU of vi tamin A acetate daily, and subcutaneous 
injections of 4 /zg of estradio] benzoate 3 times a week in 0.1 
ml of cottonseed oil or the carrier oil only. One-half of the 
rats  were castrated at  about 4 weeks of age. Castrates showed 
an inverse relationship between liver vi tamin A and cholesterol 
deposition. Estrogenic-treated castrates fed cholesterol responded 
like the intact  rats  with an inverse relationship between liver 
cholesterol deposition in dietary vitamin A level. Estradiol  
benzoate 1) depressed the cholesterol/liver content in the in- 
tact  rats  fed cholesterol and the castrates fed cholesterol with 
the high vitamin A level which may be a reflection of the effect 
of EB on liver weight only; 2) increased the liver vi tamin A 
concentration in castrates fed cholesterol and in intact  rats  fed 
cholesterol and the high vitamin A level; 3) increased the 
serum cholesterol level in all grOups except the intact  rats  fed 
no cholesterol and the high vitamin A level. 

THE ~ETABOLIS~ OF GLUCOCEltEBR0SIDES ( I I I ) .  R. O. Brady,  
A. E. Gel, J. N. Kan fe r  and R. M. Bradley (Natl. Inst .  of 
Neurological Diseases and Blindness, N. L H., Bethesda, Md.). 
J .  Biol.  Chem. 240, 3766-70 (1965). The distribution of g]u- 
cosyl- and galactosylceramide-cleaving enzymes has been inves- 
t igated in various tissues of 14-day-old rats. An enzyme was 
purified 2300-fold from rat  small intestinal tissue in 38% yield 
which catalyzes the hydrolysis of both glucosyl- and galactosyl- 
ceramide. The products of the reaction with the latter sub- 
s t rate  were identified as galactose and ceramide. The K~ 
appears to be the same for both substrates,  and the reactions 
appear  to be catalyzed by the same enzyme. The enzyme was 
inactive with sulfatide but  did catalyze the hydrolysis of higher 
ceramide oligosaecharides at  a much slower rate than cerebro- 
sides. I t  was noncompetitively inhibited by cellobiose. 

I°HOSPHOLIPIDS. V. SYNTHESIS OF PHOSFHONIC ACID ANALOGUES 
OF L-a-LBCITHINS. E. Baer and N. Z. Stanacev (Bant ing and 
Best  Dept. of Med. Res., Univ. of Toronto, Toronto 5, Canada).  
J .  Biol.  Chem. 240, 3754-59 (1965). A method has been de- 
veloped for the synthesis of both enantiomerie as well as ra- 
cemic forms of phosphonic acid analogues of saturated and 
unsatura ted  a-lecithins of assured structural  and configurational 
purity. The synthesis of the distearoyl-, dipahnitoyl-, and 
dimyristoyl-L-a-glyceryl- (2- t r imethylammoninmethyl)  phospho- 
nares is described. The phosphonolipids were obtained by phos- 
phonylat ing the corresponding D-a,fl-di- glycerldes with 2-bromo- 
ethylphosphonic acid monochloride and triethylamine, and treat- 
ing the resulting diacyl L-a-glycery]-(2-bromoethyl)phospho- 
nares in dimethy]formamide solution with tr imethylamine at 
50-55C. 

INFLUENCE OF DIET ON TI:IE IIYPOCIIOLESTEROLEN[IC ACTION OF 
METI-IYLTESTOSTERONE IN DOGS. Liese L. Abe]l, E. H. Mosbach 
and F. E. Kendall  (Columbia Univ. l~es. Service, Goldwater 
Mem. Hosp. Welfare Island, N .Y . ) .  J .  N u t r .  87, 285-92 
(1965). The effect of altering the relationship between the 
major  constituents of the diet (protein, fat ,  carbohydrate)  
upon the hypocholesterolemic activity of 17a-methyltestosterone 
in dogs was studied. In  diets containing casein, lard, salt 
mixture, vitamins, 1% cholesterol and either sucrose or corn 
starch, the amounts of f a t  or protein were varied at  the ex- 
pense of carbohydrate. Groups of 5 dogs were maintained on 
each regimen for 4 weeks, and the cholesterol content of the 
serum, high density (a-) and low density (fl-) ]ipoprotein frac- 
tions was determined a t  regular  intervals. An increase in the 
percentage of calories derived from lard from 5 to 48% en- 
hanced the hypercholesterolemia resulting from cholesterol feed- 
ing. Administrat ion of methyltestosterone to dogs fed the 
cholesterol-containing experimental diets consistently produced 
a decrease in the cholesterol content of the a-]ipoprotein frac- 
tion that  was not affected by varying the proportions of the 
3 dietary components. Methyltestosterone decreased the fl-lipo- 
protein cholesterol in dogs fed diets low in f a t  or diets contain- 
ing corn starch and increased it in dogs fed diets high or con- 
ta ining sucrose. 

COI~IPARISON OF BETA-CAROTENE CONTENT OF DRIED CARROTS PRE- 
PARED BY THREE DEHYDRATION PROCESSES. E. S. Del]aMonica 
and Paulin E. McDonald (Eastern Reg. Res. Lab., B.A.).  Food  
Technol.  19, 141-43 (1965). The fl-carotene concentration was 
compared in fresh carrots and in carrots dehydrated by ex- 
plosive puffing, air drying, and vacuum freeze-drying. Total 
fl-carotene content of the explosive puffed product compared 

(Cont inued on page 26A) 

ROUTINE 

Model 85 

GENERAL PURPOSE ! ¢ 
V Model 115 

: .  A~ .  o :~  C,EM:S,S' SO:,  J A N . A ~  :066 ( V o L  4~) " 2 5 A  



"A Cleaner America" 
Is Theme of Soap and 
Detergent Convention 

The W a l d o r f - A s t o r i a  Hote l  in  New York  Ci ty  is the  
locat ion fo r  the  39th A n n u a l  Convent ion,  J an .  26-28, 1966. 
The convent ion  is open  to all persons ,  members  o r  non-  
members ,  in te res ted  in soap, syn the t i c  detergents ,  deter-  
gen t  mater ia ls ,  g lycer ine  or f a t t y  acids. 

F a t t y  A c i d  D i v i s i o n  

A m o n g  the  h igh l igh t s  of  the  open ing  session, Wednesday ,  
J a n u a r y  26th, is the  F a t t y  Acid Divis ion Genera l  Meet ing,  
f e a t u r i n g  "The Carbio  Chemical  Co. Faces  the  C-12 Crisis  
of  1970," a d ramat ized  discussion pane l  by  Charles  Kline,  
Chemical  Consul tant ,  and  Robe r t  Wi lkerson ,  Pres iden t ,  of  
the  W i l k  Adver t i s ing  C o m p a n y ;  G. W.  Boyd,  Genera l  
M a n a g e r  F a t t y  Acid  Division,  E m e r y  Indus t r ies ,  Inc.  ; a n d  
N o r m a n  Sonntag ,  Director ,  Research  Center ,  Na t iona l  Da i ry  
Produc t s .  

I n d u s t r i a l  D i v i s i o n  

The I n d u s t r i a l  Divis ion Genera l  Meet ing  will p r e sen t  
" U p g r a d i n g  P l a n t  Housekeeping," by H a r o l d  Rowe, Ex-  
ecutive Di rec tor  of  the  Ins t i t u t e  of San i t a t i on  Managemen t .  
The topic  "Bui l t - in  Bu i ld ing  Cleanab i l i ty"  will be covered 
by  J .  S. Sharp ,  A I A ,  S h a r p  and  H a n d r e n ,  Archi tects ,  who 
will p r e sen t  " A n  Arch i t ec t ' s  V i e w " ;  and  J .  C. Gardner ,  
Assistant  Director ,  D e p a r t m e n t  of Bui ld ings  and  Grounds ,  
Columbia  Univers i ty ,  who will p r e s en t  " A n  A d m i n i s t r a t o r ' s  
View."  

The Thur sday  session will open wi th  the R e p o r t  of the  
Pres iden t ,  J .  P.  Moser,  of Lever  Bro the r s  Company.  The 
session will also f ea tu re  " A  R e p o r t  on the Consumer-  
Dynamics  S u p e r m a r k e t  Survey ,"  by  R. W. Mueller ,  P u b -  
lisher, Progress ive  Groce r ;  " P a c k a g i n g  fo r  the New Order  
of  Buyers , "  by  Tony R u h m a n n ,  Di rec to r  of  Design & 
M a r k e t  Research Labora tor ies ,  Con ta ine r  Corpora t ion  of  
Amer i ca ;  "Reach ing  the  New Consumer  Through  Adver -  
t i s ing,"  by  A. J .  Seaman,  Pres iden t ,  Sull ivan,  Stauffer ,  
Colwell & Bayles,  Inc.  ; "Dynan l ics  of  Reta i l  Soap Sales,"  
A R e p o r t  on McKinsey  & C o m p a n y  Studies ;  " W e i g h t s  
and  Measures  Cons idera t ions ,"  by  M. W. Jensen ,  Chief,  
Office of  Weigh t s  and  Measures,  N.B.S.  US D e p a r t m e n t  
of  Commerce. 

G l y c e r i n e  D i v i s i o n  

A t  the  Glycer ine  Division Bus iness  Meeting,  Sheldon 
Schaffer,  Head,  I n d u s t r i a l  Economics  Section, Sou the rn  
Research  Ins t i tu te ,  will discuss " A r e a s  of  O p p o r t u n i t y  f o r  
Glycer ine  Research ."  

The F r i d a y  session will have  W.  K.  Griesinger ,  Manager ,  
Deve lopment  Division,  The At l an t i c  Ref in ing  Com pany  as 
modera tor .  "Co t ton  W a s h a b i l i t y  and  P e r m a n e n t  Press , "  
will be p resen ted  by  W.  M. Segall,  Na t iona l  Cot ton Coun- 
cil;  " W a s h i n g  of Syn the t i c -Na tu ra l  Texti le Blends ,"  by  
R. P. S. Black,  E.  I. d u P o n t  de Nemours  & C o m p a n y ;  
"Role  of  Soaps  and  De te rgen t s  in H a n d  Dermato logy ,"  
by  A. M. Kl igman,  Unive r s i ty  of  P e n n s y l v a n i a ;  Review 
of  S u r f a c t a n t  Research ,"  by  the  Technical  & Mate r ia l s  
Division,  SDA.  
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quite favorably with tha t  of the vacuum freeze-dried product 
both before and af te r  cooking. The conventional alr-dried 
product has a lower total  fl-carotene content. Of the provitamin 
A available in the blanched fresh carrot, approximately 60% 
was retained by both the explosive puffed and conventional 
dried products, while about 80% was retained by the freeze- 
dried products. Af te r  proper reconstitution, however, the re- 
tention of provitamin A was 76% for freeze-dried carrots, 64% 
for explosive puffed and 52% for conventional dried carrots. 

THE )~ECHANISM OF a-OXIDATION Ol ~ I~ATTY ACIDS BY PLANT TIS- 
SUES. C. li i tchcock and A. T. James (Unilever Research Lab., 
Bedford) .  Bioehem. J. 97, 1C-3C (1965). The authors have 
investigated the oxidation of palmitate-U-C 14 and DL-2-hydroxy- 
palmitate-U-C 1~ by acetone-dried powders of young pea leaves. 
Palmitic acid-U-C 1~ was degraded to 2-hydroxy-palmitic acid-C 14 
pentadecanoic aeid-C 1~, 2-hydroxy-pentadeeanoic acid-C 1~, myrls- 
tic acid-C ~ and 2-hydroxy-myristic acid-C ~4. When the substrate 
was 2-hydroxy-palmitic acid-U-C ~, the radioactive products were 
pentadecanoic acid-C 1~, 2-hydroxy-pentadecanoic acid-C I~ and 
myristic acid-C~t The suggested metabolic sequence is:  1%. 
CH2 • COOH --> R • CH(OH)  • COOH --> 1% • ClIO --> 1%COOH --> 
etc. 

THE PRESENCE O1 ~ a-TOCOPHEROLQUINONE IN BLUE-GREEN ALGAE.. 
N. G. Carr  and Mary t ta l laway (University of Liverpool). 
Biochem. J. 97, 9C-10C (1965). The amount of a-toeopherol 
quinone present/mole of chlorophyll was 0.03 mole in Anabaena 
variabilis, 0.05 mole in C. fritschii, 0.014 mole in M. laminosus 
and 0.12 mole in 2(. muscorum. In  all these species quinones 
of both plastoquinone-A and vitamine K1 type were also pres- 
ent. a-Tocopherolquinone could not be detected in Anacystis 
nidulans. 

PREFERENTIAL CONVERSION O1~ CHOLESTEROL ARACHIDONATE TO 
HIGHLY POLAR LIPIDS. L. Swell and M. D. Law (Medical Col- 
lege of Virginia, Richmond).  Arch. Biochem. Biophys. 112, 
115-19 (1965). Cholesterol-4-C ~ and eholesterol-4-C ~ esters 
(palmitate,  oleate, linoleate, and arachidonate) were injected 
~nto rats. Highly polar C~tlipids representing 25-37% of the 
liver lipid Cltactivi ty were recovered af ter  the injection of cho- 
lesterol arachidonate. Of the polar C~tlipids 10% were formed 
from cholesterol linoleate; the remaining esters and free cho- 
lesterol formed negligible amounts (1 -2%)  of the polar lipids. 
Only traces of polar labeled lipids were found in the serum. 
The polar lipids contained 55-65% unchanged cholesterol; the 
cholesterol appeared to be bound as ester. Acetylatlon of the 
polar lipids gave less polar products suggesting the presence 
of hydroxyl groups. Thin-layer chromatography of the polar 
lipid fract ion indicated the presence of at  least 5 components. 
These results suggest the presence of a metabolic pathway in 
the metabolism of cholesterol not previously recognized. 

FAT METABOLISM IN PRE-ADOLESCENT CHILDREN ON ALL-VEGE- 
TABLE DIETS. ]~uth M. Feeley, Annie L. Staton, and Elsie Z. 
Moyer ( l iuman  Nutr i t ion 1%es. Div., U.S. Dept. of Agriculture).  
J. Am. Dietet. Assov. 47, 396-400 (1965). F a t  intake and 
fecal f a t  excretion and levels of serum lipids were determined 
for 12 healthy 7 to 9 year old girls on controlled low-protein 
diets composed entirely of foods from plant  sources. Diets 
provided 4% protein and 29% fa t  (based on total calories) 
or 7% protein and 34% fat.  The fats  consisted of margarine 
(a special Mend of 50% partially hardened cottonseed oil and 
50% soy oil), vegetable fa ts  and oils used in cooking, and the 
f a t  in the nuts. Girls on the two diets excreted 6.9-7.7 and 
8.5-12.4 g/day,  respectively, two to three times more fa t  t h a n  
has been reported for  children of similar age groups on mixed 
diets of similar fa t  content. The mean apparent  digestibilities 
of the f a t  on the two levels of protein intake were 90 and 88%, 
respectively. On the lower protein diets, no significant differ- 
ences in mean serum cholesterol and phospholipid levels were 
observed; however, significant differences in mean glyceride 
levels were apparent. On the higher protein diets, no signifi- 
cant differences in mean values were observed for any of the 
serum lipid components. 

STABILIZED TOCOPHEROL CONCENTRATES AND PROCESS FOR PRE- 
PARING THE SAME. C. D. 1%obeson (Eastman Kodak Co.). U.S. 
3,212,901. A stable tocopherol concentrate useful for  animal 
feeds and the like comprises: a stabilized deodorizer distillate 
prepared by forming an admixture containing (1) a deodorizer 
distillate having a tocopherol content of at  least  2 weight per 
cent and representing at least  about 1000 I.U. vitamin E and 
a free f a t ty  acid content of at  least the molecular equivalent 
of the tocopherol content, and (2) polyphosphoric acid in a 

26A j A~. 0IL CHEMISTS' SOC., JA~UAlCY 1966 (VOL. 43) 



ABSTRACTS : DETERGENTS 

parts  by weight ratio (polyphosphorie acid to distillate) in a 
range from 0.9:1 to 1.5:1, and maintaining the mixture at a 
temperature in a range from 50-100C for at least 15 minutes. 

• D r y i n g  Oils  and Paints  
[PHOSPItATIDES IN 0,ILS FOR] ALKYD RESINS. R.  M.  Herralde. 
Pin&eras !1 Acabados Iz~d. 6 (34), 105-6 (1964). Oils for alkyd 
resins should contain 3~> 0"1% of phosphatides, which interfere 
with polyesterification. They may be detected by adding a so]n. 
of oxalic or citric acid to the heated oil, cooling and noting any 
turbidity,  or determined by-est imating the P content of the oil 
and applying a factor. (Rev. Current Lit. Paint  Allied Ind. 
#278). 

INVESTIGATION OF THE VISCOELASTIC BEHAVIOR OF PAINT FILMS.  
V. Zor]l (Res. Inst .  for  Pigments  and Varnish, Stut tgar t ,  Ger.). 
Paint Teehnol. 29, 14 (1965). A torsion pendulum, specially 
designed for the investigation of coating materials, enables the 
determination of the torsion and the loss moduli. These two 
indices characterize the viscoelastic behavior of a substance. 
The progress of thorough drying can be effectively followed 
in various paints  by measuring the gradually increasing torsion 
modulus during a period of up to 16 days. Satisfactory agree- 
meat  has been found for four different types of binders be- 
tweeu the K0nig hardness nmasured in the temperature range 
of 10-40C and 20-100% relative humidity, and the torsion 
modulus of these materials determined under similar climatic 
conditions. The dependence upon temperature of the modulus 
value of the above materials was fur ther  demonstrated by mea- 
surements within the wider temperature range of minus 30C 
to plus 80C and compared with the modull of some typical 
macro-molecular substances of well-known structure. The pos- 
sibility of a direct comparison with corresponding values for 
high polymers represents an important  feature of measuring 
the torsion modulus of paint  films. 

PAINT OILS FROM FISH OILS. I I - - E V A L U A T I O N .  O. Notevarp and 
O. Vonen. Fi$rg och Lack 10 (8), 213-24 (1964). Durabil i ty 
tests on paints based on a fish oil medium have shown that  the 
performance is equivalent to that  of linseed oil paiuts. A series 
of long-oil alkyds has been made in which the phthalic acid 
was wholly or part ly replaced with dimerised/tr imerised fish 
oil acids. The alkyds from the fish oil acids compared favour- 
ably in drying and fihn properties with those based on phthalic 
acid, but  were darker. Modification with maleic or phenolic 
resin gave a high level of water-resistance. (Rev. Current Lit. 
Paint Allied Ind. # 2 8 0 . )  

CONTROL OF THE ESTER INTERCHANGE OF TRIGLYCERIDES WITH 
POLYHYDRIC ALCOHOLS. W. Miiller and K. t3erger. Plaste u. 
Kautschu~ 11 (10), 632-5 (1964). The course of the alcohol- 
ysis of triglyceride oils with polyhydrie alcohols is followed 
by measurement  of electrical resistance. The resistance at  first 
falls as the glycerol dissolves in the oil and then rises to a 
constant value at  equilibrium. The technique can be used with 
castor oll as well as oils such as linseed or soya. (Rev. Current 
Lit. Pa in t  Allied Ind. # 28(}.) 

U S E  O1~ ION EXCHAN~GE RESINS IN THE DEHYDRATION OF CASTOR 
OIL. N. A. Ghauem and Z. II. Abdl E1-Latif (Nat. Res. Centre, 
E1-Dokki, Cairo). Chem. Ind. (London) 1965, ]650. Castor 
oil can be dehydrated by heating for 30 minutes at 270C in 
the presence of 4% Dowex 50 resin. The catalyst can be easily 
removed by decanting or filtration to give a clear oil of very 
l ight color and specifications corresponding closely with those 
of dehydrated castor oil. A continuous process in columns may 
also be possible. The method is restricted by the thermal sta- 
bility of the ion exchange resin and by its being more expensive 
than simple ionic cata]ysts. 
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• D e t e r g e n t s  
DETERGENTS AND SUFAGTANTS. L .  Raphael. Mfg.  Chemist 36, 
67 (1965). A report of the progress in the field of detergents 
and surfactants .  The topics covered include LAS, nonionics, 
alkylolamides, water purification, STPP,  sodium alkyl sulphates, 
chlorinated cyanurics and polyg]yco]amines. 

DETERGENTS FOR DEVELOPING COUNTRIES. A .  Davidsohn. Soap 
Chem. Specialties 41(9) ,  73-6, 84, 86 (1965). The author de- 
scribes the development of the Israel  firm, Zohar Detergent 
Factory. Start ing with alkyl benzene sulfonic acid produced 
by sulfonation with SO~ converter gas, investment capital is 
minimal although a whole range of detergents can be produced. 

SOn SULFONATIOIff OF HEAVY ALKYLATES. S u z a n a  Holtzman and 
B. M. Milwidsky (Zohar Soap and Detergent  Factory, Kibbutz 
Dalia, Israel) .  Soap Chem. Specialties 41 (10), 64-7 (1965). 
The authors studied the conditions required for the salfonation 
of heavy alkylates with SO3 converter gas, the most suitable 
raw materials, degree of sulfonation needed to make soluble 
emulsifying oils, and suitable analytical procedures for inter- 
pretation of results and for the evaluation of the final products. 
A heavy alkylate with a distillation range of 337-393C at 760 
toni t tg ,  specific gravity of 0.882 at  15C, and a refractive index 
of 1.494 a t  15C yielded sat isfactory soluble oils when 10-15% 
SOn was introduced. Best results were achieved with 12-13.5%. 
In this case a sulfonate containing 43-48% sulfonic acid was 
obtained with less than 2% free SOn. The average molecular 
weight of the sulfonic acid was 370-80. Studies showed selec- 
tive sulfonation of the hydrocarbons depending on their nm- 
lccular weights. With 10% SO.~ hydrocarbons with an average 
molecular weight of 282 (14-15C in the alkyl chain) are sul- 
fonated. With 15% SOn, hydrocarbons having an average mo- 
lecular weight of 315 (16-17C in the alkyl chain) are sulfon- 
ated but  only with a very large increase in free SO~. 

THE TESTING AND PERFORI~ANCE OF DETERGENT-STERILISERS UN- 
DER OPERATING CONDITIONS IN THE CATERING INDUSTRY. D.  G. 
Pirie, C. W. Chater, C. E. A. Wescott and E. Telford (J.  Lyons 
& Co., Ltd., London). Chem. Ind. (London) 1955, 1676 80. 
The requirements for detergent-sterilisers which can be used 
satisfactorily in the catering industry, particularly for the uten- 
sil washing operations, can be summarized as follows. They 
should be non-toxic, non-corrosive (at least at the dilution rec- 
ommended),  free from persistent  odors, and suitable for auto- 
matie dispensing. They should produce sat isfactory visual clean- 
liness, and their bactericidal action must  be rapid at the re- 
qulred temperature and effective against all types of bacteria 
of public health or sani tary significance. I f  they are to be 
used in washing machines they must  have low foaming prop- 
erties; for  operations where there may be contact with the 
hands they must  be non-irritating. They mus t  also provide 
definite economic advantages or striking improvements in work- 
ing conditions or hygiene standards.  

LIQUID DETERGENT COMPOSITION. L. Rosnati  (Lever Bros. Co.). 
U.S. 3,208,9~9. A homogeneous, readily pourable heavy duty 
liquid detergent composition consists of an aqueous emulsion 
of (1) 7-15% by weight of a synthetic organic nonionlc de- 
tergent wifich is a condensate of a hydrophobic base with 
several nmles of ethylene oxide, (2) 20-30% potassium pyro- 
phosphate, (3) 1.5-3% of a stabilizer selected from the group 
consisting of (a) an alkali metal salt of an interpolymer of 
vinyl methyl  ether and maleic anhydride, the interpolymer hav- 
ing a specific viscosity of 0.8 to 3.5 as determined on a 1% 
solution in 2-butanone, and (b) an alkali metal  salt of a linear 
copolymer of ethylene and maleic anhydride, the eopolymer 
having a specific viscosity of 1.2 to 1.8 as determined on a 1% 
solution in dimethyl formamide at 25C, and (4) 2-3% of an 
alkali metal  salt of cap~vqic acid. The alkali metal cations of 
components (3) and (4) may be sodium or potassium. The 
detergent composition has a viscosity of from 200 to 700 eenti- 
poises measured by a ]3rookfield Viscosimiter, No. 3 spindle, 
30 revolutions per minute. 

DETERGENT COMPOSITION WITH IMPROVED BLEACHING EFFICIENCY. 
J. L. Hirtz and Gilles Noirie] (Colgate-Pahnolive Co.). U.S. 
3,211,658. A stable, substantially dry, perborate-containing de- 
tergent  composition effective for washing at the boil consists 
of (by weight) 4-40% of a member selected from the group 
consisting of water-soluble, synthetic, non-soap anionic and 
nonionic organic detergents;  3-20% water-soluble inorganic 
perborate;  40-90% water-soluble inorganic alkali metal non- 
oxidizing builder salts, a water-soluble inorganic copper salt, 
and a sequestering agent  selected from the group consisting of 

28A • AM. OIL CHEMISTS' SOCq JANUAt~Y 1966 {Vo,L. 43)  



ABSTRACTS : DETERGENTS 

methylaminodiacetic acid, aminotriacetic acid, and hydroxyeth- 
ylaminodiacetic acid. The copper salt is present in amount 
sufficient to produce a copper atom concentration of 30-300 
ppm by weight of the detergent composition, and the sequest- 
ering agent  is present in amount  such tha t  3 to 15 nlolecules 
thereof are contained in the detergent composition per atom 
of copper. 

PROCESS FOR PRODUCTION OF DETERGENT COMPOSITIONS. L. H a -  
bicht, B. Pyrnmnt ,  A. W. F. Kluge, P. H. Rasmussen and 
G. A. Glossop (Colgate-Palmolive Co.). U.S. 3,202,613. A 
method for producing a detergent composition of low bulk 
density comprises: mixing at  a temperature up to about 50C 
an aqueous slurry (75-85% solids) containing a water-soluble 
higher alkyl benzene sulfonate detergent and a compound sub- 
stantially non-reactive therein and which releases CO.- when 
heated (sodium carbonate or bicarbonate),  and 0.1 to 2% of 
a material  selected from the group consisting of potassium 
stearate, methylcellulose, sodium polyacrylate, po]yvinyl alco- 
hol, polyvinylpyrrolidone and polyacrylamide ; milling the 
slurry and forming solid films in ribbon form at a temperature 
insufficient to release the CO2; drying the ribbons in hot air 
at a drying temperature of 100-250C to cause generation of 
the COs from the fihns, thereby decreasing their density; and 
reducing the ribbons to dust-free particulate form having a 
bulk density of 0.35-0.45 and a moisture content of less than 
10%. 

POLYGLYCOL ESTERS OF OLEFINICALLY UNSATURATED HIGHER 
FATTY ACIDS. R. J-. Nankee (Dow Chemical Co.). U.S. 3,206,486. 
Described is an oily liquid compound having the formula 
RCOO(AO)m(EO)nH in which t~ is a s t ra ight  chain aliphatic 
hydrocarbon radical containing 17 carbon atoms and 1 to 2 
double bonds, A is a 1,2-propylene radical, E is an ethylene 
radical, m is an integer about 10 to 20, n is an integer about 
3 to 8, and the ratio m / n  is about 2.2 to 4.3. 

L I Q U I D  DETERGENT COMPOSITION. G.  F .  l~Iarlon, T. L. Treit]er, 
and P. A. Munger (Colgate-Palmolive Co.). U.S. 3,2"/1,660. 
The described composition consists of 10-18% by weight of a 
mixture of an alkali metal  higher alkyl mononuclear aryl sul- 
fonate detergent salt, the alkyl group having 8 to 15 carbon 
atoms, an alkali metal alkyl phenoxy polyethoxamer sulfate 
salt material,  the a]kyl group having 8 to 13 carbon atoms 
and the polyethoxamer sulfate having an average of 4 to 10 
nmles of ethylene oxide, the ratio of the alkyl aryl sulfonate 
to polyethoxamer sulfate being from 6.5:1 to 1 :4  by weight;  
a total of 10 to 20% of water-soluble inorganic builder salts 
with at  least 10% of potassium polyphosphate, 6 to 12% of 
a water-soluble hydrotroplc salt selected f rom the group consist- 
ing of a]kyl benzene sulfonates having up to 3 carbons in the 
a]kyl group, and the balance containing primari ly water. The 
composition has a solids content of up to 50% by weight and 
forms a honmgeneous, pourable, clear ]iquld at room temperature. 

L I Q U I D  DETERGENT C0~IPOSITION. N. ic~. Smith (Procter & Gam- 
ble Co.). U.S. 3,211,661. A high-sudsing, l ight-duty liquid de- 
tergent  composition consists of (1) 15-35% by weight of a 
sulfate detergent having the formula R (OC2It~)~SO~Me in which 
R represents s t raight  chain alkyl groups having 10 to 14 carbon 
atoms, x is a number of 0 to 4, and Me is selected from the 
group consisting of sodium, potassium, ammoninm, and trieth- 
anol ammonimn cations; (2) 3-8% of the reaction product of 
a pr imary amine having a s t ra ight  chain a]kyl group having 
10-14 carbons with at least 50% of the a]kyl groups having 
12 carbons and a sultone having 3-4 carbons, the reaction prod- 
uct corresponding to tha t  prepared by reacting equimo]ar quan- 
tities of the amine and sultone in acetone solution while re- 
fluxing at  the boiling point of acetone; (3) 10-25% of a 
sohbi l iz ing agent selected from the group consisting of methyl, 
ethyl, mid propyl alcohols; and (4) the balance water. The 
ratio of (1) to (2) is above 3/1 and not more than 6/1, and 
the total of (1) and (2) is more than 20% and not more than 
40% by weight of the composition. 

CLEANSING AND LAUNDEI~ING COMPOSITIONS. 1 ~. L .  Diehl (Procter 
& Gamble Co.). U.S. 3,213,030. An improved cleansing and 
laundering composition consists of a water-soluble salt of 
methylene diphosphonic acid selected from the group consisting 
of the sodium, potassium, ammonium, and substi tuted ammo- 
ninm salts of the acid as a builder and a water soluble organic 
synthetic non-soap detergent selected from the group consisting 
of anionic, nonlonic, zwitterionic, ampholytic detergents, and 
mixtures thereof, the ratio of the builder to the detergent be- 
ing in the range of 1 :3  to 10:1. The composition provides 
in aqueous solution a pH between about 8 and 12. 
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